
GW-

GENERAL 
CORRESPONDENCE 

YEAR(S): 







Los Alamos 
N A T I O N A L LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

"'• Date 
In Reply Refer To 

Mail Stop: 
• Telephone 

December 18,1996 
ESH-18/WQ&H:96-0639 
K497 
(505) 667-7969 

Mark Ashley ? 
Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

SUBJECT: ANALYTICAL RESULTS FROM THE SPILL AT FENTON HILL 
ON NOVEMBER 22,1996 

Dear Mr. Ashley: 

Enclosed are the analytical results and a summary table for samples collected from the water course at 
Fenton Hill following the November 22, 1996, spill of a cement/mud slurry from 
Los Alamos National Laboratory's Hot Dry Rock (HDR) Geothermal Facility (facility). 

A solids sample was collected from the water course approximately 1000 feet below the facility's 
perimeter fence and analyzed for TCLP metals. The analytical results show that the solids deposited in 
the water course as a result of the spill do not fit the RCRA definition of a hazardous waste 
(See Table 1.). 

Two water samples were collected from the water course following the spill: One sample, collected 
approximately 750 feet below the facility's perimeter fence, was very turbid from suspended solids; The 
second sample, collected 50 feet below the fence, was clear with most of the solids having settled out. 
Analysis of these samples was conducted for total metals without any sample filtering. The results 
show, as expected, that the sample with the high suspended solids content contained elevated 
concentrations of total metals while the total metals concentrations in the clear sample were near or 
below laboratory detection limits (See Table 1.). 

Please feel free to contact me at 667-7969 if you have questions or concerns regarding these analytical 
results. 

Bob Beers 
Water Quality and Hydrology Group 



Mark Ashley 
ESH-18/WQ&H:96-0639 

-2- December 18, 1996 

BB/em 

Enclosures: a/s 

Cy: S. Boyce, Acting District Ranger , Jemez Ranger District, Santa Fe National Forest, w/enc. 
G. Saums, NMED SWQB, w/enc, Santa Fe, New Mexico 
B. Hoditschek, NMED SWQB, w/enc, Santa Fe, New Mexico 
D. Krier, EES-1, w/enc, MS D462 
J. Albright, EES-4, w/enc, MS D443 
J. Thomson, EES-4, w/enc, MS D443 
D. Thomas, EES-DO, w/enc, MS D446 
B. Koch, DOE/LAAO, w/enc, MS A316 
S. Rae, ESH-18, w/o enc, MS K497 
N. Williams, ESH-18, w/enc, MS K497 
M. Saladen, ESH-18, w/enc, MS K497 
M. Alexander, ESH-18, w/ enc, MS K497 
WQ&H File, w/enc, MS K497 
CRM-4, w/enc, MS A150 



3 
H 

ce 

2 5 
S 5 
!- C 
<U — 

J= 3 
© S. 

S£ 
CJ ON 

O 

fi <u 

s o 

K z 
c 
o 
c 

2 >* S - S <3 2 « 
•< o o 
O CS CTJ 

J Z h 3 

ro 
E 
j« 
n 
0) 

o 

o 

O) 

X 

a. '••= 
E « 
m ° 
to ° 

a> 
E a. 
(0 > . 
(0 

o 
v 

CD 
O 
O 

LO 
o 
o 
d 
v 

co 
o 
d 
v 

o 
V 

CM 
O 
O 

d 
V 

o 
V 

CO 
o 
o 

o 
o 
d 
v 

CM 
o 
o 
o 
d 
V 

o 
q 
d 
v 

CO 

d 

CO 

o 

o 
v 

cb 

o 
c 
Q) 

_o 
a> 

o 
LO 

CD +-> 
CO 

cc 
_CD 
O 

CM 

d 

LO 
CO 

o 

00 

o 

CO 

d 

oo 

d 

oo 

o 

CM 
CM 

O 

d 

o 
o 

o 
d 

o 

00 

CO 

CD 
CJ 
C 
Q) 

H — 

5 
_o 
CD 

JD 

O 
LO 
1 ^ 

CD 
as 

-g 
!o 
3 

I 

O — 

I 

CM 
d 

CO 

fi 

1§ CO 

s ^ 
CO CQ 
CD ^ 3 

> c 
•J fi 
O 
P 

I 

a> 

c 
o *•*—' 
O -
CD 
O 
X 
CD 

CO 
c 
o 

c 
CD 
O 
c 
o 
o 

XJ 
CD > 
o 
co 
tn 

T J 

CD 

CO 

0) 
" O 

J _ 

CO 
T3 
C 

CO 

E 
CO 
CD 

CO 

o 
o 
a 
5 

O 

CD 
O 

c 
CD 

L L 
rr 
a 
i 

CD 
O 

c 
CD 

L L 
DC 
D 
X 

_o 
CD 
CO 

if i 
c 
o 
c 
CD 

c 
o 
c 
CD 

L L 

9 9 
_Q) .CD 
Q. O. 
E E 
CO CO 
CO CO 



ASSAIGAI 
ANALYTICAL 
LABORATORIES, INC. 
7300 Jefferson, N.E, • Albuquerque, New Mexico 87109 . (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood, E-5 . El Paso, Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

LOS ALAMOS NATIONAL LABS 
PO BOX 1663-MSK497 
LOS ALAMOS, NM 87545 

A t t n : BOB BEERS 

Purchase Order: 032BDSML6-8H 
Invoice Number: 

Order #: 96-11-221 
Date: 12/06/96 14:34 
Work ID: FENTON HILL SPILL 
Date Received: 11/26/96 
Date Completed: 12/06/96 

Cl i e n t Code: LOS10 

SAMPLE IDENTIFICATION 

Sample Sample 
Number D e s c r i p t i o n 
01 FENTON HILL STREAM CHANNEL 
02 FENTON HILL POND WATER 

Sample Sample 
Number Des c r i p t i o n 
03 FENTON HILL BELOW HDR FENC 
04 FENTON HILL @ HDR FENCE 

ND = None Detected D_F = D i l u t i o n Factor NT = Not Tested 
B = Analyte was present i n the blank 
E = Estimated Value or Result exceeds c a l i b r a t i o n range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

C e r t i f i e d By 
FRED L. SHORE, Ph.D. 

Member: American Council of 
Independent Laboratories. Inc. 

REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL 
THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM 

PRODUCT ENDORSEMENT BY THE NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM. 



Page 1 

Received: 11/26/96 

REPORT 

Re s u l t s By Test 

Work Order 96-11-221 

TEST CODE | Sample 01 Sample 02 Sample 03 Sample 04 

d e f a u l t u n i t s ( e n t e r e d u n i t s ) ( e n t e r e d u n i t s ) ( e n t e r e d u n i t s ) ( e n t e r e d u n i t s ) 

PRCTSX | 100.00 

% (Percent) 1 
TCLPXX | 11/26/96 

N/A I 
TCVHGX | 11/27/96 

N/A I 
TICPX | 11/27/96 

N/A | 
W6010X | 11/27/96 11/27/96 11/27/96 

N/A | 
WCVHGX I 11/27/96 11/27/96 11/27/96 

N/A | 
WGFAAX I 11/27/96 11/27/96 11/27/96 

N/A 



Page 2 REPORT Work Order tt 96-11-221 

Received: 11/26/96 Re s u l t s by Sample 

SAMPLE ID FENTON HILL STREAM CHANNEL FRACTION 01A TEST CODE SPH NAME PH/SW846 9045B 

Date & Time C o l l e c t e d 11/21/96 14:00:00 Category SOLID 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

pH 12 . 1 0 . 10 i . 0 11/27/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED 

ANALYST CJ 

UNITS pH U n i t s 

BATCH_ID SPH246 

COMMENTS 



Page 3 

Received: 11/26/96 

REPORT 

Results by Sample 

Work Order tt 96-11-221 

SAMPLE ID FENTON HILL STREAM CHANNEL FRACTION 01A TEST CODE TCLPPB NAME TCLP LEAD (FAA) /1311/7420 

Date & Time Collected 11/21/96 14:00:00 Category SOLID 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Lead, Pb ND 0.10 1 . 0 11/27/96 12/02/96 

Notes and Defi n i t i o n s for t h i s Report: 

ANALYST _CD 

UNITS mq/L 

BATCH_ID M96169 

COMMENTS 



Page 4 Work Order It 96-11-221 

Received: 11/26/96 R e s u l t s by Sample 

SAMPLE ID FENTON HILL STREAM CHANNEL FRACTION 01A TEST CODE TICP NAME TCLP METALS/1311/SW8466010 

Date & Time C o l l e c t e d 11/21/96 14:00:00 Category SOLID 

PARAMETER 

A r s e n i c , As 

Barium, Ba 

Cadmium, Cd 

Chromium, Cr 

Lead, Pb 

Mercury, Hg 

Selenium, Se 

S i l v e r , Ag 

RESULT LIMIT D_F DATE_EXT DATE ANAL 

0 . 7 0.40 1 0 11/27/96 11/29/96 

ND 0 . 50 1 0 11/27/96 11/28/96 

0 . O i l 0.0050 1 0 11/27/96 11/27/96 

0 . 05 0 . 020 1 0 11/27/96 11/27/96 

NT 0 . 050 

ND 0.0020 1 0 11/27/96 11/29/96 

ND 0 . 050 i 0 11/27/96 11/27/96 

ND 0.040 1 0 11/27/96 11/27/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS 

BATCH ID 

mq/L 

M96171.M96169 

TCLP XT DATE 

in 



Page 10 

Received: 11/26/96 

REPORT 

Re s u l t s by Sample 

Work Order It 96-11-221 

SAMPLE ID FENTON HILL BELOW HDR FENC FRACTION 03A TEST CODE W6010 NAME METALS - ICP/ SW84 6 6010 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANA 

S i l v e r , Ag ND 0 . 020 1 0 11/27/96 11/27/96 

Aluminum, A l 13 . 8 0.50 1 0 11/27/96 11/27/9 6 

A r s e n i c , As 0.51 0.060 1 0 11/27/96 11/28/96 

Barium, Ba 0 . 94 0 . 010 1 0 11/27/96 11/28/96 

B e r y l l i u m , Be 0 . 011 0.0010 1 0 11/27/96 11/27/96 

Calcium, Ca NT 0.30 

Cadmium, Cd 0.017 0.0040 1 0 11/27/96 11/27/96 

Cob a l t , Co 0 . 07 0 . 010 1 0 11/27/96 11/27/96 

Chromium, Cr 0 . 22 0.020 1 0 11/27/96 11/27/96 

Copper, Cu 0 . 18 0 . 010 1 0 11/27/96 11/27/96 

I r o n , Fe 21.0 0.30 1 0 11/27/96 11/27/96 

Potassium, K 122 0 .20 1 0 11/27/96 11/27/96 

Magnesium, Mg 4 . 3 0 .20 1 0 11/27/96 11/27/96 

Manganese, Mn NT 0.0050 

Sodium, Na NT 0.30 

N i c k e l , Ni 0 . 07 0 . 040 1 0 11/27/96 11/27/96 

Lead, Pb NT 0 . 040 

Antimony, Sb 0 . 16 0.030 1 0 11/27/96 11/27/96 

Selenium, Se 0 . 08 0 . 050 1 0 11/27/96 11/27/96 

Vanadium, V 0 . 085 0.0030 1 0 11/27/96 11/27/96 

Zi n c , Zn 0 . 2 0 . 10 1 0 11/27/96 11/27/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mq/L 

BATCH ID M96168 



Page 11 

Received: 11/26/96 

REPORT 

Resu l t s by Sample 

Work Order tt 96-11-221 

SAMPLE ID FENTON HILL BELOW HDR FENC FRACTION 03A TEST CODE WCVHG NAME MERCURY (CVAA) /EPA 245 - 1 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury 0.0018 0.00020 1.0 11/27/96 11/29/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mq/L 

BATCH_ID M96 171 

COMMENTS 
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Received: 11/26/96 

REPORT 

Re s u l t s by Sample 

Work Order It 96-11-221 

SAMPLE ID FENTON HILL BELOW HDR FENC FRACTION 03A TEST CODE WFAAAG NAME SILVER (FAA) /EPA 272.1 

Date &. Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

S i l v e r , Ag ND 0 . 010 1.0 11/27/96 12/05/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mq/L 

BATCH_ID M96168 

COMMENTS 



Page 13 Work Order tt 96-11-221 

Received: 11/26/96 R e s u l t s by Sample 

SAMPLE ID FENTON HILL BELOW HDR FENC FRACTION 03A TEST CODE WFAACA NAME CALCIUM (FAA)/EPA 215.1 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE ANA 

Calcium, Ca 978 1±0 200 11/27/96 12/02/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST 

UNITS _ 

BATCH ID 

mq/L 

M9616E 

COMMENTS 



Page 14 Work Order tt 96-11-221 

Received: 11/26/96 Res u l t s by Sample 

SAMPLE ID FENTON HILL BELOW HDR FENC FRACTION 03A TEST CODE WFAANA NAME SODIUM (FAA)/EPA 273,1 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE^EXT DATE_ANAL 

Sodium, Na 2260 1J3 200 11/27/96 12/02 /96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mq/L 

BATCH_ID M96168 

COMMENTS 



Page 15 

Received: 11/26/96 

REPORT 

Re s u l t s by Sample 

Work Order tt 96-11-221 

SAMPLE ID FENTON HILL BELOW HDR FENC FRACTION 03A TEST CODE WGFPB NAME LEAD (GFAA)/EPA 23 9.2 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Lead, Pb 0.87 0.0020 10 11/27/96 12/04 /96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mq/L 

BATCH_ID M96167 

COMMENTS 



Page 16 

Received: 11/26/96 

REPORT 

Re s u l t s by Sample 

Work Order It 96-11-221 

SAMPLE ID FENTON HILL BELOW HDR FENC FRACTION 03A TEST CODE WGFTL NAME THALLIUM (GFAA)EPA 279.2 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

T h a l l i u m , T l ND 0 .0020 1 . 0 11/27/96 I2'':j:/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST 

UNITS _ 

BATCH_ID 

COMMENTS 

CD 

mq/L 

M96167 



Page 17 

Received: 11/26/96 

REPORT 

Resu l t s by Sample 

Work: Order # 96-11-221 

SAMPLE ID FENTON HILL 8 HDR FENCE FRACTION 04A TEST CODE W6010 NAME METALS - ICP/SW84 6 6 010 

Date 4 Time C o l l e c t e d 11/21/96 14:20:00 Ca rectory WATER 

PARAMETER RESULT L I M I T D_F DATE_EXT DATE ANA: 

S i l v e r , Ag ND 0.020 1 . 0 11/27/96 11/27/96 

A l u m i n u m , A l ND 0 . 50 1 . 0 11/27/96 11/27/9 6 

A r s e n i c , As 0 . 06 0.060 1 . 0 11/27/96 11/28/96 

B a r i u m , Ba 0.31 0 . 010 1 , 0 11/27/96 11/28/96 

B e r y l l i u m , Be ND 0 . 0010 1 . 0 11/27/96 11/27/96 

C a l c i u m , Ca 87 . 3 0 . 30 1 . 0 11/27/96 11/27/96 

Cadmium, Cd ND 0 . 0040 1 . 0 11/27/96 11/27/96 

C o b a l t , Co ND 0 .010 1 . 0 11/27/96 11/27/96 

C h r o m i u m , Cr ND 0 . 020 1 . 0 11/27/96 1 1 / 2 7 / 9 6 

C o p p e r , Cu ND 0.010 1 . 0 11/27/96 11/27/96 

I r o n , Fe ND 0.30 1 . 0 11/27/96 11/27/96 

P o t a s s i u m , K 19 . 2 0 . 20 1 . 0 11/27/96 11/27/96 

M a g n e s i u m , Mg 10 . 7 0.20 1 . . 0 11/27/96 11/27/96 

Manganese, Mn 0 . 017 0 . 0050 1 . . 0 11/27/96 11/27/96 

S o d i u m , Na 217 0.30 1 . . 0 11/27/96 11/27/96 

N i c k e l , N i ND 0 . 040 1 . . 0 11/27/96 11/27/96 

L e a d , Pb ND 0 . 040 1 . . 0 11/27/96 11/27/96 

A n t i m o n y , Sb ND 0.030 1 . . 0 11/27/96 11/27/96 

S e l e n i u m , Se ND 0.050 1 . 0 11/27/96 11/27/96 

V a n a d i u m , V 0 . 009 0.0030 1 . . 0 11/27/96 11/27/96 

Z i n c , Zn ND 0 . 10 1 . 0 11/27/96 11/27/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST KH 

UNITS mq/L 

BATCH ID M96168 



Page 18 Work Order tt 96-11-221 

Received: 11/26/96 Res u l t s by Sample 

SAMPLE ID FENTON HILL @ HDR FENCE FRACTION 04A TEST CODE WCVHG NAME MERCURY (CVAA)/EPA 245.1 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.00020 1.0 11/27/96 11/29/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mq/L 

BATCH_ID M96171 

COMMENTS 

in 



Page 19 ^ B F REPORT ^ P ' Work Order tt 96-11-221 

Received: 11/26/96 R e s u l t s by Sample 

SAMPLE ID FENTON HILL <8 HDR FENCE FRACTION 04A TEST CODE WFAAAG NAME SILVER (FAAl/EPA 272. L 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE^ANAL 

S i l v e r , Ag ND 0.010 1.0 11/27/96 12/05/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mq/L 

BATCH_ID M96168 

COMMENTS 



Page 20 

Received: 11/26/96 

REPORT 

Res u l t s by Sample 

Work Order H 96-11-22 1 

SAMPLE ID FENTON HILL @ HDR FENCE FRACTION !A TEST CODE WGFPB NAME LEAD (GFAA) /EPA 239.2 

Date 4 Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Lead, Pb ND 0 . 0020 1.0 11/27 / 96 12/04 /96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _ND 

UNITS mg/L 

BATCH_ID M96167 

COMMENTS 



Page 21 Work Order # 96-11-221 

Received: 11/26/96 R e s u l t s by Sample 

SAMPLE ID FENTON HILL @ HDR FENCE FRACTION 04A TEST CODE WGFSE NAME SELENIUM (GFAA)/EPA 270.2 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Selenium, Se ND 0.005 0 1.0 11/27/96 12/05/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mq/L 

BATCH_ID M96168 

COMMENTS 



Page 22 

Received: 11/26/96 

REPORT 

Resu l t s by Sample 

Work Order II 96-11- 22 1 

SAMPLE ID FENTON HILL 18 HDR FENCE FRACTION 04A TEST CODE WGFTL NAME THALLIUM (GFAA) EPA 279.7. 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

T h a l l i u m , T l ND 0.0020 1.0 11/27/9 6 12/03/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mq/L 

BATCH_ID M96167 

COMMENTS 
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Received: 11/26/96 

REPORT 

Resu l t s by Sample 

Work Order tt 96-11-221 

SAMPLE ID FENTON HILL @ HDR FENCE FRACTION 04A TEST CODE WMSCMT NAME MISC TEST WATER-METALS 

Date & Time C o l l e c t e d 11/21/96 14:20:00 Category WATER 

ANALYTES RESULT LIM 

Cr 0.006 0.005 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 11/27/96 

DATE_ANAL 12/05/96 

ANALYST _CD 

D_F 1^0 

UNITS mq/L 

BATCH_ID M96167 

COMMENTS 



Los Alamos , : - :.. Date: 
In Reply Refer To: 

Mail Stop: 
Telephone: 

November 26,1996 
ESH-18/WQ&H:96-0602 
K497 
(505) 667-3040 

NATIONAL LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

Mark Ashley 
Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

Dear Mr. Ashley: 

Enclosed is a Notification of a Spill report which Los Alamos National Laboratory (Laboratory) is 
submitting, in accordance with Section 1203. of the New Mexico Water Quality Control 
Commission (WQCC) Regulations, for a spill of which occurred at the Laboratory's Fenton Hill 
Hot Dry Rock Geothermal Facility (facility) on November 22, 1996. Please note that this is a 
revised version of the original spill report which you received by fax on November 22, 1996, at 
4:51pm. Revision of the original report (See the section of the form titled "Describe Cause of 
Problem and Remedial Action") was made to correct an error: The terminal end of the spill is not 
150 feet from the confluence with Lake Fork Canyon, as originally indicated, but 150 feet from a 
tributary of Lake Fork Canyon. The distance from the terminal point of the spill to 
Lake Fork Canyon is approximately 2000 feet. A map has been enclosed to illustrate these 
distances. 

Also enclosed is an e-mail from Jim Thomson (LANL) which defines the quantities and fractions of 
the materials spilled and Material Safety Data Sheets (MSDS) for each of the materials spilled. 

As indicated in the spill report, silt fences along the path of the spill and at its terminal point were 
installed on Friday, 11/22/96, and Saturday, 11/23/96, in order to control further migration of the 
spill. Water and solids samples collected on 11/22/96 were submitted for analysis on 11/26/96. The 
analytical results from these samples will be submitted to your office as soon as they become 
available. 

Please feel free to contact me at 667-7969 if I can provide further information of this spill. 

Water Quality and Hydrology Group 



tc Mark Ashley -2- ^P/ovember 26, 1996 
ESH-18AVQ&H:96-0602 

BB/em 

Enclosures: a/s 

Cy: S. Boyce, Acting District Ranger , Jemez Ranger District, Santa Fe National Forest, w/enc. 
B. Hoditschek, NMED SWQB, Santa Fe, New Mexico, w/enc. 
J. Albright, EES-4, w/enc, MS D443 
J. Thomson, Lithos & Associates, w/enc. 
D. Thomas, EES-DO, w/enc, MS D446 
B. Koch, DOE/LAAO, w/enc, MS A316 
S. Rae, ESH-18, w/o enc, MS K497 
N. Williams, ESH-18, w/enc, MS K497 
M. Saladen, ESH-18, w/enc, MS K497 
M. Alexander, ESH-18, w/o enc, MS K497 
WQ&H File, w/enc, MS K497 
CRM-4, w/enc, MS A150 



NOV-22-96 FRI 04:25 PM OIL CONSERVATION DIV FAX NO, 5058278177 P. 02 

2IS3EKU 
P.OJBo* 19*). Hobbs, NM 88241-1980 

P.O. Drawer DD. Aitcna, NM 88211 -0719 
DISTRICT ITI 
t OOO Rio Bran* Rd, Ante, KM 57410 

State of New Mexico 
Energy, Minerals and Natural Resources Department 

OIL CONSERVATION DIVISION 
2040 Pacheco St. 
Santa Fe, NM 87505 

SUBMIT 2 COPIES TO 
APPROPRIATE DISTRICT 
OFFICE IN ACCORDANCE 
WITH RULE 116 PRINTED 
ON BACK SIDE OF FORM 

NOTIFICATION OF FIRE, BREAKS,{SPILLS^LEAKS, AND BLOWOUTS 

OPERATOR 

REPORT 
OF 
TYPE OF 
FACILITY 

FIRE BREAK SPILL v I f L E A K B L O W O U T ' OTHER^ 

DRLG 
WELL 

PROD 
WELL 

(TANK 
IBTRY 

SPILL w 

1 X PIPE 
LINE 

[GASO 
IPLNT 

i CH
IRPY 

OTHER* 

FACILITY NAME: 
LOCATION OF FACILITY 
Qtr/Qcr Sec, or Fboa 

ACLUTY \i . J 

MICTION FROM NEAREST ' - > . . DISTANCE AND 
TOWN OR PROMINENT LANDMARK 

i 3 rtwp. RGE. COUNTY . 

DATE AND HOUR 
OF OCCURRENCE 
WAS IMMEDIATE 

<~C>KI Wt: -5"^ mi f-roM La C^Qtj ky Co<*A 

NOTICE GIVEN? 
; BY 
\ WHOM 

I YES y \ N5 I NOTRE-" 
I r 1 I QUIRED 

TYPE OF 
FLUID LOST 
DID ANY FLUIDS REACH - i IJSS / 
A WATERCOURSE? ( ( / ^ 

I ' I YES 
s l w r 

ATE AND HOUR 
OF DISCOVERY 

IF YES, 

TOWHOM Wa^M 4 < h i e J . Oc^A 
DATE 7 / f 

AND HOUR //. . '2 2 / 7 ^ ^ J . - Q D p f ^ 
QUANTITY _ " v t VOLUME RE- . . 
OF LOSS < 6 , VO® fflt]! COVERED U « \ K u yu2 t 

QUANTITY 
<?S>S 

IF YES. DESCRIBE FULLY** 

0(p2^«.-rw o£>£^ec-{ p( f" fv OAic\e{ o*J <2S £ food > ^>\UJ< ry 

0*1 <3 

I DESCRIBE CAUSE OF PROBLEM AND REMEDIAL ACTION TAKEN** 

o f f * ox , l ^ o p4- ctiaovo ^evi V' |<-c^cp to'iTt^rU^ kit fr^v i<; 

DIAL ACTION TAKEN** ^ " 

i DESCRIBE AREA AFFECTED AND CLEANUP ACTION TAKEN'* 

DESCSSTION 
OP AREA 
SURFACE 
CONDITIONS 

L J 
FARMING ^5 

SANDY 

WG. V I URBAN 

SANDY 
LOAM 

' ^ L A ^ 

! OTffiR* 

I !5 

ROCKY i WET. DRY 

'"Dj^REE. GENERAL CONDITIONS PREVAILING (TEMPERATURE, PRECIPrTATION. ETC)** 

SNOW 

; 4{\&c r*'uAm'flV\X £K <roU~K 

THEREBY CERTIFY fHAYtHE INFORMATION ABOVE IS TRUE AND "COMPLETE TO THE BEST OF MY KNOWLEDGE AND BELIEF 

PRINTED NAME , \ •> j , \ \\ 
AND TITLE M f 11 LJ t l | | Y ' DATE/ I -XZ.^6 

ATTACH ADDITIONAL SHEETS IF NECESSARY 



Fenton Hill (TA-57) Milagro Project Sampling Plan j t j Fenton Hill (TA-57) 
Milagro Project Sampling Plan 
1 A 1 Drainage 
LZSZI Fence, Industrial 
LZEZ] Road, Dirt 
1/VH Road, Paved 
I 1 Silt Fence 
I I Application Area {22.327 acres) 

Application Area Buffer (25 ft) 
Sample Location 

MILAGRO PROJECT SAMPLING PLAN 

ANALYTES: Metals 

OBJECTIVE TYPE LOCATION 
Background Sampling 
pond sludge quality sludge PSI 
soil-application area soil: surface SS4, SS5 
soil-application area soil: sub-surface SBS4, SBS5 
soil-adjacent down gradient soil: surface SS2, SS1 
sol-adjacent down gradient soil: sub-surface SBS2, SBS1 
soi-dittant down gradient soil: surface SS3 
soil-distant down gradient soil: sub-surface SBS3 
surface water-distant down gradient surface water SW2 
surface water-Lake Fork Canyon 

and Rio Cebolla (not on map) surface water SW3 

Sampling During Application 

stormwater runoff-down gradient stormwater runoff SWR1, SWR2 

Post-Application Sampfng 
soil-application area soil: surface SS4, SS5 
soil-application area soil: sub-surface SBS4, SBS6 
soil-adjacent down gradient soil: surface SS2, SS1 
soil-adjacent down gradient soil: sub-surface SBS2, SBS1 
sofl-distant down gradient soil: surface SS3 
soil-distant down gradient soil: sub-surface SBS3 
surface water-distant down gradient surface water SW2 



Jim Thomson,ll/25/96 3:2s PM,Spill info 1 
Date: Mon, 25 Nov 96 08:25:31 MST 
X-Sender: fhmail@seismo5.lanl.gov 
Mime-Version: 1.0 
To: dkthomasOlanl.gov 
From: Jim Thomson <thomson_jimOlanl.gov> 
Subject: S p i l l i n f o 
Cc: albright@seismo5.lanl.gov, bbeers@lanl.gov, nwilliams@lanl.gov 

On 11/22 and 11/23, a series of s i l t fences were i n s t a l l e d down the path of 
Friday's s p i l l . S u f f i c i e n t materials were on hand to b u i l d a l l fencing 
recommended by ESH-18 plus a few. 

Following are estimates of the quantities and fractions of the materials 
s p i l l e d at Fenton H i l l on 11/22/96: 

Volume-
Cubic Ft Percentage 

Water 576 19 88 94% 
Bentonite 27 31 4 22% 
Barite 23 85 3 68% 
Caustic soda 0 19 0 03% 
Cement class H 14 42 2 23% 
S i l i c a f l o u r (S-8) 5 77 0 89% 
Retarder (R-8) 0 10 0 02% 
Dispersant (CD-32) 0 04 0 01% 

Total volume 647 86 

Jim Thomson 
Lithos Associates/Los Alamos National Laboratory 
Fenton H i l l HDR Project 
Mail Stop D443 
Phone: (505)667-7900 
FAX: (505)665-4151 
e -ma i 1: thorns on_j im@ 1 a n l . gov 

Printed for "Robert S. Beers" <bbeers@lanl.gov> 1 



AQUAGEL 
1 PRODUCT IDENTIFICATION 

SUPPLIER 

NL BAROID 
TELEPHONE NO. 

713/987-5900 
ADDRESS 

RO. BOX 1675 HOUSTON, TEXAS 77251 

TRADE NAME 

AQUAGEL® 
GENERIC DESCRIPTION 

WYOMING BENTONITE, SODIUM MONTMORILLONITE 

II HAZARDOUS INGREDIENTS 

MATERIAL OR COMPONENT HAZARD DATA 

SILICA LOW CONCENTRATIONS OF 

CRYSTALLINE SILICA (Si02) 

IN THE FORM OF QUARTZ, 

CRISTOBALITE, AND TRIDYMITE 

MAY BE PRESENT 

(SEE SECTION V) 

III PHYSICAL DATA 

BOILING POINT (°F) 
NA 

MELTING POINT FREEZING POINT 
ND ND 

SPECIFIC GRAVITY (H,0 = 1) 

2.5 
VAPOR PRESSURE (mm Hg) 

NA 
VAPOR DENSITY (AIR = 1) 

NA 
SOLUBILITY IN H 20, % BY WT. 

NA 
% VOLATILES BY VOL. 

NA 
EVAPORATION RATE (BUTYL ACETATE = 1) 

NA 
APPEARANCE AND ODOR 

LIGHT TAN TO GRAY POWDER, NO ODOR 
Density @ 20°C (Uncompacted): 

49.4 lbs/cubic foot 

P H NA 

F
L
A

M
 

> 
ro 
r-
H 
-< 
• 

NA = Not Applicable ND = Not Determined 

All information recommendations and suggestions herein concerning our product are 
based upon tests and data believed to be reliable, however, it is the user's responsibility to 
determine the safety, toxicity, and suitability for his own use of the product described 
herein. Since the actual use Dy others is beyond our control, no guarantee, expressed or 
implied, is made by NL Petroleum Services, Inc. as to the effects of such use, the results 

to be obtained, or the safety and toxicity of fhe product nor does NL Petroleum Services. 
Inc. assume any liability arising out of use, by others, of the product referred to herein. Nor 
is the information herein to be construed as absolutely complete since additional informa
tion may be necessary or desirable when particular or exceptional conditions or circum
stances exist or because of applicable laws or government regulations. 

®Registered Trademark of NL Industries, Inc. 
NL Baroid 

RO. Box 1675, Houston, Texas 77251 
BEST-06 

Printed in U.S.A. 



BEST Sheet 
IV FIRE AND EXPLOSION DATA 

AQUAGEL IS NOT FLAMMABLE AND NOT EXPLOSIVE. DOES NOT SUPPORT COMBUSTION. 

EXTINGUISHING MEDIA: WATER 

V HEALTH HAZARD INFORMATION 

CARCINOGENICITY — NOT ON NTR IARC OR OSHA LISTS 

ACUTE ORAL LD50 ^ ACUTE DERMAL LD50 ^ . AQUATIC TOXICITY (LC50) ^ 

ROUTES OF EXPOSURE AND EFFECTS 

TLV FOR RESPIRABLE DUST 

10MG/M3 

% RESPIRABLE QUARTZ + 2 

TLV FOR "TOTAL DUST" 

30 MG/M3 

% QUARTZ + 3 

IF CRISTOBALITE OR TRIDYMITE IS DETECTED, USE ONE-HALF THE VALUE CALCULATED FROM 
FORMULAE FOR QUARTZ 

SKIN: POTENTIAL IRRITANT 
EYES: IRRITANT 
INHALATION: IRRITATION TO LUNGS, NOSE, AND THROAT; PROLONGED INHALATION 

MAY CAUSE LUNG INJURY, OR DISEASE 

EMERGENCY AND FIRST AID PROCEDURES 

WASH AREAS OF CONTACT WITH SOAP AND WATER. 



BEST Sheet 
VI REACTIVITY DATA 

CONDITIONS CONTRIBUTING TO INSTABILITY 

THIS PRODUCT IS STABLE UNDER NORMAL DRILLING CONDITIONS. 

INCOMPATIBILITY 

NONE 

HAZARDOUS DECOMPOSITION PRODUCTS 

NONE 

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION 

NONE 

VII SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

NORMAL HOUSEKEEPING, CAUSES SLIPPERY SURFACES WHEN WET. 

NEUTRALIZING CHEMICALS 

NA 

WASTE DISPOSAL METHOD 

MUD WASTES SHOULD BE DISPOSED OF IN DESIGNATED DISPOSAL AREAS, (i.e. GENERAL 
LANDFILLS OR DESIGNATED OCEAN DISPOSAL SITES). 

VIII INDUSTRIAL HYGIENE CONTROL MEASURES 
VENTILATION REQUIREMENTS 

MECHANICAL, GENERAL ROOM VENTILATION 
USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V) 

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT 

RESPIRATORY 

USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NON TOXIC DUSTS. 
—— 

NONE REQUIRED 

GLOVES _ 

NONE REQUIRED 

OTHER CLOTHING AND EQUIPMENT 

APRON, EYEWASH STATION 



BEST Sheet 
IX SPECIAL PRECAUTIONS 

PRECAUTIONARY STATEMENTS 

AVOID PROLONGED INHALATION. 

RECOMMENDED LABEL: 

FRONT PANEL: CAUTION 
SEE BACK PANEL FOR CAUTION BEFORE USE. 

BACK PANEL: CAUTION 
THIS PRODUCT CONTAINS FREE SILICA. PROLONGED INHALATION OFTHE POWDER 
MAY RESULT IN LUNG DISEASE. AVOID CREATING DUSTY CONDITIONS AND USE A 
NIOSH APPROVED DUST RESPIRATOR. 

OTHER HANDLING AND STORAGE REQUIREMENTS 

AQUAGEL IS NON HAZARDOUS. NO HAZARDS ARE INVOLVED WITH NORMAL HANDLING. 

DEPARTMENT OF TRANSPORTATION INFORMATION 

PROPER SHIPPING NAME: NOT REGULATED 

HAZARD CLASS: NOT H A Z A R D O U S 

HAZARDOUS SUBSTANCE: N O N E 

PREPARED BY NL Baroid DATE 

ENVIRONMENTAL SERVICES JULY, 1987 



BAROID 
1 PRODUCT IDENTIFICATION 

SUPPLIER 

NL BAROID 
TELEPHONE NO 

713/987-5900 

ADDRESS 

RO. BOX 1675 HOUSTON, TEXAS 77251 

TRADE NAME 

BAROID" 

GENERIC DESCRIPTION 

BARITE, BARIUM SULPHATE, BARYTES -

II HAZARDOUS INGREDIENTS 

MATERIAL OR COMPONENT HAZARD DATA 

SILICA LOW CONCENTRATIONS OF 

CRYSTALLINE SILICA (SiO,) 

IN THE FORM OF OUARTZ, 

ORISTOBALITi;. AND TRIDYMITE 

MAY BE PRESENT 

(SEE SECTION V) 

III PHYSICAL DATA 

BOILING POINT (°F) 

NA 
MELTING POINT FREEZING POINT 

290TF NA 

SPECIFIC GRAVITY ( H 7 0 - 1) 

4.2 
VAPOR PRESSURE mini 1 led 

NA 

VAPOR DENSITY (AIR ^ 1) 

NA 
SOLUBILITY IN H.-O. % BY WT 

LOW 

% VOLATILES BY VOL. 

NA 
EVAPORATION RATE (BUTYL ACETATE - 1) 

NA 

APPEARANCE AND ODOR 

WHITE TO GRAY TO TAN POWDER, ODORLESS 
Donsily ui 1 20" C 

4.5(?/) 15"C 

P H ND 

N/A = Not Applicable N/D - Not Determined 

All in fomta l iO" recommendat ions and suggest ions hnie in r . nn r f i ning nut product ;nr' to hi> oht.iim>d. m 

based upon lests and data bel ieved to be reliable, however, il is Ihe use ts fosponsthil i ly in inc nsstinic ;iny i 

de lennine the safety, loxicity, and suitabil i ty lor his own use of tho p ioduc l descr ibed is lho tntorrnalmn 

hetein Since Ihe actual use by others is beyond our coni ro l . no guarantee, expressed or turn may he n f r o 

impl ied, is made by NL Pet io leum Services. Inc. ns to the e ' lpc ts nf such USP. the tesuits stances e»ist ot h 

lh-> snNMy ,-ind lo . i r t i y Ihe i»(!«lu< ! noi tines Nl. P n l m l f u m Services 

;ihihlv nn'. ini j " u j 0 i ,,<;''', hy other; , nt thc- product (p ieced lo tieieifi Noi 

herein to h " rons i i ued ns absolutely complete since Additional tnloirna 

ssaiy O' t lesnapfp wh^n pnt lirnil.K oi e-.r fpt ion. i) oondil ioos or r r rc i r t " 

T ; IUS<> nl npp l i rnh l " Inws O' q o v - m m e n l teuulntions 

NL Baroid HTS1 :t ' 



BEST Sheet 
IV FIRE AND EXPLOSION DATA 

THIS PRODUCT IS NOT FLAMMABLE OR EXPLOSIVE. 

EXTINGUISHING MEDIA: WATER, FOAM, CARBON DIOXIDE 

V HEALTH HAZARD INFORMATION 

CARCINOGENICITY — NOT ON NTH IARC OR OSHA LISTS -

ACUTE ORAL L D 5 0 ACUTE DERMAL L D 5 0 AQUATIC TOXICITY (LC50) 750O p p m 

ROUTES OF EXPOSURE AND EFFECTS 

TLV FOR RESPIRABLE DUST 

10 MG/M3 

% RESPIRABLE QUARTZ -t- 2 

TLV FOR "TOTAL DUST" 

30 MG/M' 

% QUARTZ + 3 

IF CRISTOBALITE OR TRIDYMITE IS DETECTED, USE ONE-HALF THE VALUE CALCULATED FROM 
FORMULAE FOR QUARTZ 

SKIN: POTENTIAL IRRITANT: PROLONGED CONTACT MAY CAUSE DERMATITIS 
EYES: IRRITANT 
INHALATION: IRRITATION TO LUNGS, NOSE, AND THROAT, PROLONGED INHALATION MAY 

CAUSE LUNG INJURY OR DISEASE 

EMERGENCY AND FIRST AID PROCEDURES _ _ _ _ _ 

EYE: IRRIGATE IMMEDIATELY WITH WATER. IF IRRIGATION PERSISTS, CONTACT PHYSICIAN. 
FLUSH SKIN WITH WATER. 

SWALLOW: GIVE WATER AND INDUCE VOMITING. 

IF INHALED IN LARGE AMOUNTS MOVE TO FRESH AIR. 

m 
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BEST Sheet 
VI REACTIVITY DATA 

CONDITIONS CONTRIBUTING TO INSTABILITY 

STABLE 

INCOMPATIBILITY 

NONE 
HAZARDOUS DECOMPOSITION PRODUCTS 

NONE 

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION 

WILL NOT OCCUR. 

VII SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

NORMAL HOUSEKEEPING, SWEEP UP AND SALVAGE. 

NEUTRALIZING CHEMICALS 

NA 

WASTE DISPOSAL METHOD 

DESIGNATED LANDFILL 

VIII INDUSTRIAL HYGIENE CONTROL MEASURES 
VENTILATION REQUIREMENTS 

MECHANICAL, GENERAL ROOM VENTILATION 
USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V) 

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT 

RESPIRATORY 

USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NONTOXIC DUSTS, IF DUST 
CONCENTRATION EXCEEDS 10mg/m3 

EYE 

GOGGLES 

GLOVES 

WORKING GLOVES 

OTHER CLOTHING AND EQUIPMENT 



BEST Sheet 
IX SPECIAL PRECAUTIONS 

PRECAUTIONARY STATEMENTS 

DO NOT INGEST 

AVOID INHALATION AND PROLONGED SKIN CONTACT 

RECOMMENDED LABEL 

THIS PRODUCT CONTAINS FREE SILICA. PROLONGED INHALATION OF THE 
POWDER MAY RESULT IN LUNG DISEASE. AVOID CREATING DUSTY CONDI
TIONS AND USE A NIOSH APPROVED DUST RESPIRATOR. 

OTHER HANDLING AND STORAGE REQUIREMENTS 

STORE IN SHELTERED AREA OR COVER FOR MOISTURE PROTECTION 

DEPARTMENT OF TRANSPORTATION INFORMATION 

FRONT PANEL: CAUTION 
SEE BACK PANEL FOR CAUTION BEFORE USE 

BACK PANEL: CAUTION 

PROPER SHIPPING NAME: N 0 T REGULATED 

HAZARD CLASS: NOT H A Z A R D O U S 

HAZARDOUS SUBSTANCE: NONE 

LABEL: N O N E REQUIRED 

PREPARED BY NL Baroid 
ENVIRONMENTAL SERVICES 

DATE 

JULY, 1987 

HI 



Baroid Environmental, Safety and 
Transportation Data Sheet 
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HEALTH HEfiCTIVIiy"" 
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CAUSTIC SODA 
I . PRODUCT IDENTIFICATION 

SUPPLIER 
BAROID DRILLING FLUIDS, INC. 

REGULAR TELEPHONE NUMBER 713/987-5900 
EMERGENCY TELEPHONE NO. 713/987-4000 

ADDRESS 
P.O. BOX 1675 HOUSTON, TEXAS 77251 

TRADE NAME 
CAUSTIC SODA 

GENERIC DESCRIPTION 
SODIUM HYDROXIDE, SODIUM HYDRATE, LYE, WHITE CAUSTIC 

I I . HAZARDOUS INGREDIENTS 
MATERIAL OR COMPONENT % HAZARD DATA 

SODIUM HYDROXIDE 1310-73-2 100 TLV CEILING: 2mg/m3 - OSHA 

I I I . PHYSICAL DATA 
BOILING POINT (Deg F) 

2500 
MELTING POINT FREEZING POINT K I A 590 NA 

SPECIFIC GRAVITY (II20 - 1) 
2.1 

VAPOR PRESSURE (mm Hg) 
NONE 

VAPOR DENSITY (AIR - 1) 
NA 

SOLUBILITY IN WATER, % BY WT. 
50 

% VOLATILES BY VOLUME 
NA 

EVAPORATION RATE(BUTYL ACETATE - 1) 
NA 

APPEARANCE AND ODOR 
WHITE POWDER.FLAKES OR LUMPS.NO OE 

DENSITY @ 20 Deg C (Uncompactcd) 
OR ND 

ND 

NA - Not Applicable ND - Nol Determined 
All Information rrrcanmendallons and suggestions heroin concernnQ our product 
•rt based on Itsti m l d i l l believed lo bo rollahlo. hownver. It Is Ino user's 
responsibility to determine the salely. toafdly. and suitability lor his own use 
ol lho product described herein Since Ihe actual use by others Is beyond our 
control, no guarantee, expressed or Implied. Is made by Baroid Corporation as to 
the tflocts ol such use. the results to be obtained, or the taleiy and loiddly 

ol the product nor does Bar old Corporation assume any liability arising Irom 
the uie. by others, ol the product referred to horrefn. Nor Is the Information 
herein lo be construed as abscfuloly complete since additional Information may be 
necessary or desirable when particular or exceptional conditions or drcumslances 
edit or because ol applicable laws or government regulations. 

Baroid Drilling Fluids, Inc. 
Copyright ©Baroid Corporation P.O. Box 1675, Houston, Texas 77251 



Page 2 

IV. FIRE AND EXPLOSION DATA 

CAUSTIC SODA IS NOT FLAMMABLE OR COMBUSTIBLE. 
EXTINGUISHING MEDIA: USE MEDIA WHICH IS APPLICABLE TO SURROUNDING 
MATERIAL 
SPECIAL FIRE FIGHTING PROCEDURES: USE CARE NOT TO SPLATTER OR SPLASH THIS 
MATERIAL WHEN FLOODING WITH WATER, SINCE IT IS HARMFUL UPON CONTACT WITH 
SKIN. 
UNUSUAL FIRE AND EXPLOSION HAZARDS: WATER SOLUTION CAUSTIC CAN REACT WITH 
METALS GENERATING HYDROGEN WHICH IS FLAMMABLE OR EXPLOSIVE. 

V. HEALTH HAZARD INFORMATION 

CARCINOGENICITY - NOT ON NTP, IARC OR OSHA LISTS 

ACUTE ORAL LD50 ACUTE DERMAL LD50 AQUATIC TOXICITY LC50 
>500MG/KG 500 MG/KG 700 
PPM —" ~ ~ 

ROUTES OF EXPOSURE AND EFFECTS 

INGESTION: TOXIC. BURNING IN MOUTH AND ESOPHAGUS, NAUSEA, VOMITING, 
STOMACH PAIN, DIARREA. 
SKIN CONTACT: DEEP SKIN BURNS. 
EYE CONTACT: DAMAGE TO TISSUE ON CONTACT. SEVERE EYE HAZARD. 
INHALATION: IRRITATION OF RESPIRATORY TRACTS, INFLAMMATION OF THE LUNGS. 
SODIUM HYDROXIDE TLV - CEILING 2 MG/M3 - OSHA 

EMERGENCY AND FIRST AID PROCEDURES 

IMMEDIATELY FLUSH SKIN WITH LARGE AMOUNTS OF WATER FOR AT LEAST 15 
MINUTES TO AVOID INJURY. REMOVE ALL CONTAMINATED CLOTHING AND SHOWER. 
IRRIGATE EYES AT ONCE WITH LARGE QUANTITIES OF WATER FOR AT LEAST 15 
MINUTES. CONTACT PHYSICIAN. 
IF SWALLOWED, GIVE PERSON LARGE AMOUNTS OF WATER. DO NOT INDUCE VOMITING. 
CONTACT PHYSICIAN. IF INHALED, REMOVE PERSON TO FRESH AIR. IF BREATHING 
HAS STOPPED GIVE ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, 
SUPPLY OXYGEN. 



_*EST Sheet CAUSTIC SODA Page 3 

VI. REACTIVITY DATA 

CONDITIONS CONTRIBUTING TO INSTABILITY 

REACTS WITH WATER TO PRODUCE HEAT 

INCOMPATIBILITY 

ACIDS, METALS, EXPLOSIVES, ORGANIC PEROXIDES.WATER, EASILY IGNITABLE MAT-
JER 

HAZARDOUS DECOMPOSITION PRODUCTS 

ND 

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION 

NONE 

VII. SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

FOR SOLIDSHOVEL INTO DRY CONTAINERS AND COVER. FLUSH SPILL AREA WITH WATER. DILUTE 
WITH WATER AND NEUTRALIZE WITH 6M-HCL OR OTHER SUITABLE ACID. FOR SOLUTION:TAKE 
UP WITH SAND.FLUSH AREA WITH WATER. RQ(EPA&DOT)1000LB/454KG 

NEUTRALIZING CHEMICALS 
DILUTE HCL, H2S04 SOLUTION 

WASTE DISPOSAL METHOD 
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS 

VIII. INDUSTRIAL HYGIENE CONTROL MEASURES 
VENTILATION REQUIREMENTS 

GENERAL ROOM VENTILATION 
USE LOCAL EXHAUST VENTILATION WHEN NECESSSARY (SEE SECTION V) TO MAINTAIN 
BREATHING ATMOSPHERE IN ACCORDANCE WITH TLV. 

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT 

RESPIRATORY 

USE A NIOSH APPROVED MECHANICAL FILTER; FULL FACE PIECE 
EYE 

GOGGLES, FULL FACE SHIELD • 
GLOVES 

RUBBER 

OTHER CLOTHING AND EQUIPMENT 

APRON. COVERALLS. BOOTS. EYEWASH AND SHOWER 



BEST Sheet CAUSTIC SODA Page 4 

IX. SPECIAL PRECAUTIONS 
PRECAUTIONARY STATEMENTS 

AVOID BREATHING VAPOR. 
EYE HAZARD. 
AVOID CONTACT WITH SKIN AND CLOTHING. 
WASH THOROUGHLY AFTER HANDLING. 
ALWAYS USE PROPER PERSONAL PROTECTIVE EQUIPMENT WHEN HANDLING 
CAUSTIC 
SODA. 

OTHER HANDLING AND STORAGE REQUIREMENTS 

PROTECT CONTAINER AGAINST PHYSICAL DAMAGE. 
STORE IN A DRY PLACE. SINCE CAUSTIC SODA IS VERY HYDROSCOPIC. 
KEEP SEPARATE FROM ACIDS, METALS, EXPLOSIVES, ORGANIC PEROXIDES, AND 
EAS1Y IGNITABLE MATERIALS. 

X. DEPARTMENT OF TRANSPORTATION INFORMATION 
PROPER SHIPPING NAME : PLACARDS : 

SODIUM HYDROXIDE, DRY, SOLID CORROSIVE 

HAZARD CLASS : REPORTABLE QUANTITY : 
CORROSIVE MATERIAL 1000 LBS 

HAZARDOUS SUBSTANCE : ID NUMBER : 
SODIUM HYDROXIDE UN 1823 

LABEL: 
CORROSIVE 

Prepared by: 
Environmental Services 

DATE: 
May,1991 
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XI. REGULATORY INFORMATION 

STATUS ON SUBSTANCE LISTS 

Comprehensive Environmental Response, Compensation and Liability Act of 1980, (CERCLA) requires notification of 
the National Response Center of release of quantities of Hazardous Substances equal to or greater than the reportable 
quantities (RQs) in 40 CFR 302.4. 

Components present in this product which may require notification are: 
Chemical CAS Number 

SODIUM HYDROXIDE 1310-73-2 

Superfund Amendments and Reauthorization Act of 1986 (SARA) Title III requires emergency planning based on 
Threshold Planning Quantities (TPQs) and release reporting based on RQs. 
Components present in this product at a level which could require reporting under the statute are: 

NOT ON EXTREMELY HAZARDOUS LIST 

SARA requires the submission of annual reports of toxic chemicals that appear in 40 CFR 372 (for SARA 313). This 
information must be included in all MSDS that are copied and distributed for this material. 
Components present in this product at a level which could require reporting unfJer the statute are: 

SODIUM HYDROXIDE REPORTABLE QUANTITY 1000 LBS. 

Toxic Substances Control Act (TSCA) 
The ingredients of this product are on the TSCA inventory. 

XII. STATE RIGHT TO KNOW 

LISTED ON MASSACHUSETTS SUBSTANCE LIST, NEW JERSEY RIGHT TO KNOW 
HAZARDOUS SUBSTANCE LIST AND PENNSYLVANIA HAZARDOUS SUBSTANCE LIST. 

Prepared by: 
Environmental Services 

DATE: 
May,1991 
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B J SERVICES 
MATERIAL SAFETY DATA SHEET 

CKKKNT ( A l l C l a s s e s ) 

HMIS HAZARD INDEX 

HEALTH 
FI_AMMABJ.L-T.TY 

REACTIVITY 
PERSONAL PROTECTION 

1 
0 
0 
e 

SECTION X - GEHKRAT. TJCFOSMATJOK 

PRODUCT NAME CEMENT ( A l l Classes) 
ITEM NUMBER 100019, 100297, 100160, 100020, 100021, 

410507, 410505,100093,100022 
CHEMICAL DESCRIPTION Portland cement 
PRODUCT USE Cementing 
SUPPLIER BJ SERVICES COMPANY 
ADDRESS 5500 NORTHWEST CENTRAL DR 

HOUSTON TX 77092 
EMERGENCY TELEPHONE NUMBER (800)424-9300 f o r CHEMTREC 

(202)483-7616 Alaska and Int e r n a t i o n a l 
PREPARED BY BJ SERVICES ENVIRONMENTAL GROUP 

(713)351-0773 
DATE PREPARED December 1992 Supersedes: March 1992 

SECTION I I - HA2__2DOUS COJCPOKKNTS 

HAZARDOUS COMPONENTS CAS# PERCENT HAZARD 

No hazardous ingredients N.A. N.A. N.A. 

SECTION I X I - FXSE AND EXPLOSION HAZARD DATA 

FLASHPOINT AND METHOD OF 
DETERMINATION N.A. 
UPPER EXPLOSION LIMIT (% BY VOL). N.A. 
LOWER EXPLOSION LIMIT (% BY VOL). N.A. 
AUTO-IGNITION TEMPERATURE N.A. 
EXTINGUISHING MEDIA Use appropriate media f o r surrounding i i 

SPECIAL FIRE FIGHTING PROCEDURES None 
EXPLOSION DATA N.A. 
HAZARDOUS COMBUSTION PRODUCTS.. . None 

SECTION XV - HEALTH HAZARD DATA 

06/19/1996 N.E.= Not Established N.A.= Not Applicable Page - 1 -
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BJ SERVICES 
KATCTTAT, SAFETY DATA SHEET 

GEHEHT ( A l l Classes) 

HMIS HAZARD INDEX 

HEALTH: 1 
FLAMMABILITY: 0 
REACTIVITY: 0 

PERSONAL PROTECTION: e 

PRIMARY ROUTES OF ENTRY SKIN CONTACT 
EYE CONTACT 

. INHALATION 

ACUTE OVEREXPOSURE EFFECTS: 

SKIN CONTACT Wet cement can dry the s k i n and cause 

a l k a l i burns. 

SKIN ABSORPTION Not absorbed by skin. 

EYE CONTACT Dust may i r r i t a t e the eyes. 

INHALATION Inhalation of dust or p a r t i c u l a t e s aay be 
i r r i t a t i n g to upper r e s p i r a t o r y t r a c t . 

INGESTION Not an expected route of exposure 

CHRONIC OVEREXPOSURE EFFECTS, Dust can cause inflammation of the l i n i n g 
tissue of the i n t e r i o r of the nose and 
inflammation of the cornea. In d i v i d u a l s 
who are a l l e r g i c t o chromium may develop 
an a l l e r g i c d e r m a t i t i s / ( P o r t l a n d cement 
may contain traces of chromium). 

EXPOSURE LIMITS: 

HAZARDOUS COMPONENT 

No hazardous ingredients 

ACGIH TLV 

10 mg/m3 

( t o t a l dust) 

OSHA PEL 

Same 

CARCINOGENICITY/ REPRODUCTIVE 
EFFECTS 

TERATOGENICITY, MUTAGENICITY. 

Not l i s t e d as carcinogen - IARC, NTP OR 
OSHA 

No effects l i s t e d . 

TOXICITY STUDIES 
LD(50) N.E. 

06/19/1996 N.E.= Not Established N.A.« Not Applicable Page -2-
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B J SERVICES 
MATKBTAT. SAFETY DATA SHEET 

CElfENT ( A l l C l a s s e s ) 

HMIS HAZARD INDEX 

HEALTH 
FLAMHABILITY. 

REACTIVITY 
PERSONAL PROTECTION 

1 
0 
0 
e 

LC(50) N.E. 

SECTION V - FIRST AXD PROCEDURES 

FOR EYES Immediately f l u s h w i t h p l e n t y of water f c 
at least 15 minutes. • 
I f i r r i t a t i o n p e r s i s t s , contact a 

physician. 

FOR SKIN Flush skin w i t h water or wash with mild 
soap and water i f a v a i l a b l e . 
I f i r r i t a t i o n p e r s i s t s , contact a 

physician. 

FOR INHALATION Remove to fresh a i r . 
I f breathing i s labored, give oxygen. 
I f breathing has stopped, give a r t i f i c i a " . 
r e s p i r a t i o n . Keep person warm, quiet and 
get medical a t t e n t i o n . 

FOR INGESTION I f swallowed, contact a physician 
immediately. 

SECTION VX - PHYSICAL DATA 

APPEARANCE AND ODOR Grey powder, no odor 
SPECIFIC GRAVITY 3.15 
VAPOUR PRESSURE N.A. 
VAPOUR DENSITY ( a i r = l ) N.A. 
EVAPORATION RATE N.A. 
BOILING POINT N.A. 
FREEZING POINT N.A. 
SOLUBILITY IN H20 Slight,<1% 
pH N.A. 

SECTION V I I - REACTIVITY DATA 

CHEMICAL STABILITY Stable 
INCOMPATIBLE MATERIALS None 
HAZARDOUS POLYMERIZATION DOES NOT POLYMERIZE 
HAZARDOUS DECOMPOSITION PRODUCTS None 

06/19/1996 N.E.= Not Established N.A.= Not Applicable Page -3-
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BJ SERVICES 
MATERIAL SAFETY DATA SHEET 

CEMENT ( A l l Classes) 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

1 
0 
0 
e 

SHZPFIHG INFORMATION 

PROPER SHIPPING NAME. 
HAZARD CLASS 
UN/NA NUMBER 
PACKING GROUP W/ "PG" 
SUBSIDIARY RISK 
REPORTABLE QUANTITY (RQ) 
EMERGENGY GUIDE RESPONSE # 

Not DOT Regulated 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

KNVTROTJMKNTAL INFORMATION 

SARA TITLE I I I 

SECTION 302/304 This product does not contain ingredient 
l i s t e d as an Extremely Hazardous 
Substance. 

SECTION 311/312 IMMEDIATE 
SECTION 313 This product does not contain ingredient 

(at a l e v e l of 1% or greater) on the Lif 
of Toxic Chemicals 

OTHER REGULATORY INFORMATION 

TSCA INVENTORY 

CALIFORNIA PROP 65, 

A l l of the components i n t h i s product 
appear on the TSCA inventory. 

None of the chemicals on the current 
Proposition 65 l i s t are known to be 
present i n t h i s product. 

SECTION XI - REVISIONS 

SECTION # REVISION 

I I Added OSHA Hazard 
X Shipping Information Updated 

06/19/1996 N.E.= Not Established N.A.= Not Applicable Page -5-
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BJ SERVICES 
MATERIA!. SAFETY DATA SHEET 

CEMENT ( A l l Classes) 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 

REACTIVITY 
PERSONAL PROTECTION e 

1 
0 
0 

The information contained herein i s based on data considered accurate. However, 
no warranty i s expressed or implied regarding the accuracy of these data or the 
results to be obtained from the use thereof. Vendor assumes no responsibility 
for injury to vendee or third persons proximately caused by the material i f 
reasonable safety procedures are not adhered to as stipulated i n the data 
sheet. Additionally, vendor assumes no responsibility for injury to vendee or 
third persons proximately caused by abnormal use of the material even i f 
reasonable safety procedures are followed. Furthermore, vendee assumes the risk 
in his use of the material. 

06/19/1996 N.E.* Not Established N.A.= Not Applicable Page -6-
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B J SERVICES 
MATKRTATi SAFETY DATA SHEET 

S - 8 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 

R E A C T I V I T Y 
PERSONAL PROTECTION 

2 
0 
0 
e 

SECTION I - GENERAL INFORMATION 

PRODUCT NAME S-8 
ITEM NUMBER 499648/ 415033, 415034, 100121 
CHEMICAL DESCRIPTION S i l i c a f l o u r 
PRODUCT USE Strength retrogression c o n t r o l 
SUPPLIER BJ SERVICES COMPANY 
ADDRESS 5500 NORTHWEST CENTRAL DR 

HOUSTON TX 77092 
EMERGENCY TELEPHONE NUMBER (800)424-9300 f o r CHEMTREC 

(202)483-7616 Alaska and I n t e r n a t i o n a l 
PREPARED BY BJ SERVICES ENVIRONMENTAL GROUP 

(713)351-0773 
DATE PREPARED December 1992 Supersedes: February 1990 

SECTION XI - HAZARDOUS COMPOXeNTS 

HAZARDOUS COMPONENTS CAS# PERCENT HAZARD 

S i l i c a 14808-60-7 100 Respiratory i r r i t a n t 

SECTION XXI - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT AND METHOD OF 
DETERMINATION N.A. 
UPPER EXPLOSION LIMIT (% BY VOL). N.A. 
LOWER EXPLOSION LIMIT(% BY VOL). N.A 
AUTO-IGNITION TEMPERATURE N.A. 
EXTINGUISHING MEDIA N.A. Material does not burn 
SPECIAL FIRE FIGHTING PROCEDURES None 
EXPLOSION DATA N.A. 
HAZARDOUS COMBUSTION PRODUCTS... None 

SECTION XV - HEALTH HAZARD DATA 

PRIMARY .ROUTES OF ENTRY INHALATION 

ACUTE OVEREXPOSURE EFFECTS: 

06/2 0/1996 N.E.= Not Established N.A.= Not Applicable Page - 1 -



NQU 22 '96 14:58 FR^J SERUICES FfiRf1INGTO505 327 5766 TD 15056654151 P 20 ^ 

B J SERVICES 
MATERIAL SAFETY DATA SHEET 

S - 8 

HMIS HAZARD INDEX 

HEALTH: 2 
FLAMMABILITY: 0 
REACTIVITY: 0 

PERSONAL PROTECTION: e 

SKIN CONTACT No effects 
SKIN ABSORPTION Not absorbed by skin. 

EYE CONTACT Eye contact may cause i r r i t a t i o n and 
redness. 

INHALATION Shortness of breath and reduced pulmonary 
function. 

INGESTION None 

CHRONIC OVEREXPOSURE EFFECTS.... Excessive inhalation of dust may result in 
respiratory disease, including s i l i c o s i s , 
pneumoconiosis and pulmonary fibrosis. 

EXPOSURE LIMITS: 

HAZARDOUS COMPONENT 

S i l i c a 

CARCINOGENICITY, REPRODUCTIVE 
EFFECTS 

ACGIH TLV 

0.1 mg/m3 

(respirable 
dust) 

OSHA PEL 

10 mg/m 

TERATOGENICITY, MUTAGENICITY. 

The International Agency for Research on 
Cancer (IARC) has evaluated that there i s 
"sufficient evidence for the 
carcinogenicity of c r y s t a l l i n e s i l i c a to 
experimental animals" and "limited 
evidence" with respect to humans. 
No effects l i s t e d . 

TOXICITY STUDIES 
LD(50) N.E. 
LC(50) N.E. 

SECTION V - FIRST ATD PROCEDURES 

06/20/1996 N.E.s Not Established N.A.= Not Applicable Page -2-
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B J S E R V I C E S 
lCRTgPTAT. SAFETY DATA SHEET 

R - 8 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

1 
0 
0 
e 

SECTION I - GENERAL INFOEKATTQH 

PRODUCT NAME R - 8 
ITEM NUMBER 423552, 100284, 488053 
CHEMICAL DESCRIPTION Sodium Lignosulf onate 

CAS# 68513-75-7 
PRODUCT USE Retarder f o r cement 
SUPPLIER BJ SERVICES COMPANY 
ADDRESS 5500 NORTHWEST CENTRAL DR 

HOUSTON TX 77092 
EMERGENCY TELEPHONE NUMBER (800)424-9300 f o r CHEMTREC 

(202)483-7616 Alaska and I n t e r n a t i o n a l 
PREPARED BY BJ SERVICES ENVIRONMENTAL GROUP 

(713)351-0773 
DATE PREPARED December 1992 Supersedes: February 199C 

SECTION XI - HAZARDOUS COMPONENTS 

HAZARDOUS COMPONENTS CAS# PERCENT HAZARD 

No hazardous ingredients N.A. N.A. N.A. 

SECTION XXI - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT AND METHOD OF 
DETERMINATION N.A. 
UPPER EXPLOSION LIMIT(% BY VOL). 3.5 oz/cu f t (dust) 
LOWER EXPLOSION LIMIT(% BY VOL). 0.2 oz/cu f t (dust) 
AUTO-IGNITION TEMPERATURE 400 °C f o r dust 
EXTINGUISHING MEDIA Dry chemical, C02, foam or water spray. 

SPECIAL FIRE FIGHTING PROCEDURES Use supplied breathing a i r and protective 
c l o t h i n g . 

EXPLOSION DATA Heavy concentrations of suspended dusts 
may form an explosive condition i n a i r . 

HAZARDOUS COMBUSTION PRODUCTS... Sulfur dioxide, carbon monoxide and carb 
dioxide. 

06/20/1996 N.E.= Not Established N.A.= Not Applicable Page - 1 -
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B J SERVICES 
-j&TKRTATi SAFETY DATA SHEET 

R - 8 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

1 
0 
0 
e 

SECTION IV - HEALTH HAZARD DATA 

PRIMARY ROUTES OF ENTRY . .. SKIN CONTACT 
EYE CONTACT 
INHALATION 

ACUTE OVEREXPOSURE EFFECTS: 

SKIN CONTACT No effects known 
SKIN ABSORPTION Not absorbed by skin. 

EYE CONTACT Eye contact may cause i r r i t a t i o n and 
redness. 

INHALATION Inhalation of dust or particulates may be 
i r r i t a t i n g to upper respiratory tract. 

INGESTION None known 

CHRONIC OVEREXPOSURE EFFECTS None known 

EXPOSURE LIMITS: 

HAZARDOUS COMPONENT ACGIH TLV OSHA PEL 

No hazardous Ingredients 

CARCINOGENICITY, REPRODUCTIVE 
EFFECTS Not l i s t e d as carcinogen - IARC, NTP OR 

OSHA 

TERATOGENICITY, MUTAGENICITY No e f f e c t s l i s t e d . 

T O X I C I T Y STUDIES 
L D ( 5 0 ) N . E . 
L C ( 5 0 ) N . E . 

SECTION V - FIRST ATP PROCEDURES 

06/20/1996 N.E.= Not Established N.A.= Not Applicable Page -2-
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B J SURVICRS 
MATERIAL SAFETY DATA SHEET 

R - 8 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

1 
0 
0 
e 

FOR EYES Immediately f l u s h w i t h p l e n t y of water fc 
at least 15 minutes. 
I f i r r i t a t i o n p e r s i s t s , contact a 

physician. 

FOR SKIN • Flush skin w i t h water or wash w i t h mild 
soap and water i f a v a i l a b l e . 
I f i r r i t a t i o n p e r s i s t s , contact a 

physician. 

FOR INHALATION Remove to fresh a i r . 
I f breathing i s labored, give oxygen. 
I f breathing has stopped, give a r t i f i c i a l 
r e s p i r a t i o n . Keep person warm, quiet and 
get medical a t t e n t i o n . 

FOR INGESTION Give water to d i l u t e and get medical 
at t e n t i o n . 

SECTION V I - PHYSICAL DATA 

APPEARANCE AND ODOR Brown powder w i t h s l i g h t odor 
SPECIFIC GRAVITY N.A. 

Bulk Density: 35 lbs/cu f t 
VAPOUR PRESSURE N.A. 
VAPOUR DENSITY ( a i r = l ) N.A. 
EVAPORATION RATE N.A. 
BOILING POINT N.A. 
FREEZING POINT N.A. 
SOLUBILITY IN H20 Complete 
pH 8.5 (3% solution) 

SECTION V I I - REACTIVITY DATA 

CHEMICAL STABILITY Stable 
INCOMPATIBLE MATERIALS Strong o x i d i z i n g agents 
HAZARDOUS POLYMERIZATION DOES NOT POLYMERIZE 
HAZARDOUS DECOMPOSITION PRODUCTS Sulfur dioxide, carbon monoxide and carfc 

dioxide. 

SECTION V I I I - SPECIAL/PERSONAL PROTECTION 

05/20/1996 N.E.= Not Established N.A.= Not Applicable Page -3-



NOU 22 '96 14:56 Ft^JJ SERUICES FARMINGTO505 327 5766 TJLJ5056654151 P. 16 

E J SERVICES 
MATKRTAT. SAFETY DATA SHEET 

£ - 8 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

1 
0 
0 
e 

The use of mechanical v e n t i l a t i o n i s 
recommended whenever t h i s product i s used 
i n a confined space. Where engineering 
controls are not fe a s i b l e , assure use i s 
i n an area where there i s n a t u r a l a i r 
movement. 

RESPIRATORY PROTECTION As Needed 
Dust Mask ~-

PROTECTIVE GLOVES Rubber or Neoprene 
EYE PROTECTION Goggles 
OTHER PROTECTIVE EQUIPMENT Eyewash b o t t l e s or other r i n s i n g equipment 

should be easily accessible. 

VENTILATION 

SECTION IX - HAW.TMS PRECAUTIONS 

LEAK AND SPILL PROCEDURES Sweep up and place i n s u i t a b l e containers 
f o r reuse or disposal. 
Area may be washed down w i t h water i n t o 
sewer i n accordance w i t h l o c a l 
regulations 

WASTE DISPOSAL I f t h i s product becomes a waste i t does 
not meet the requirements of a RCRA 
hazardous waste. Always dispose of 
according to l o c a l / s t a t e / f e d e r a l 
regulations. 

HANDLING PROCEDURES 6 SPECIAL 
EQUIPMENT Avoid high concentrations of dust. 

Minimize contact w i t h eyes, s k i n and 
cl o t h i n g . 

STORAGE REQUIREMENTS Store i n a cool, w e l l v e n t i l a t e d area. 

SECTION X - REGULATORY INFORMATION 

SHIPPING INFORMATION 

PROPER SHIPPING NAME Not DOT Regulated 
HAZARD CLASS N.A. 

06/20/1996 N.E.* Not Established N.A.= Not Applicable Page -4-
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B J SERVICES 
MATKRTATV SAFETY DATA SHEET 

R - 8 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

1 
0 
0 
e 

DN/NA NUMBER N.A. 
PACKING GROUP W/ "PG" N.A. 
SUBSIDIARY RISK N.A. 
REPORTABLE QUANTITY (RQ) N.A. 
EMERGENGY GUIDE RESPONSE #... N.A. 

ENVIRONMENTAL INFORMATION 

SARA T I T L E I I I 

SECTION 302/304 Th i s p roduc t does n o t c o n t a i n i n g r e d i e n t 
l i s t e d as an Ex t r eme ly Hazardous 
Substance. 

SECTION 311/312 IMMEDIATE 
SECTION 313 This p roduc t does n o t c o n t a i n i n g r e d i e n t 

(a t a l e v e l o f 1% o r g r e a t e r ) on the Lis 
o f Tox ic Chemicals 

OTHER REGULATORY INFORMATION 

TSCA INVENTORY A l l o f the components i n t h i s p roduc t 
appear on the TSCA i n v e n t o r y . 

CALIFORNIA PROP 65 None o f the chemica l s on t h e c u r r e n t 
P r o p o s i t i o n 65 l i s t a r e known t o be 
presen t i n t h i s p r o d u c t . 

SECTION # 

X 

SECTION TZ - REVISIONS 

REVISION 

Shipping and regulatory information updated 

06/20/1996 N.E.= Not Established N.A.= Not Applicable Page -5-
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E J SERVICES 
MATERIAL SAFETY DATA SHEET 

R - 8 

HMIS HAZARD INDEX 

HEALTH: 1 
FLAMMABILITY: 0 
REACTIVITY: 0 

PERSONAL PROTECTION: e 

The information contained herein i s based on data considered accurate. However, 
no warranty i s expressed or implied regarding the accuracy of these data or the 
results to be obtained from the use thereof. Vendor assumes no responsibility 
for injury to vendee or third persons proximately caused by the material i f 
reasonable safety procedures are not adhered to as stipulated i n the data 
sheet. Additionally, vendor assumes no responsibility for injury to vendee or 
third persons proximately caused by abnormal use of the material even i f 
reasonable safety procedures are followed. Furthermore, vendee assumes the risk 
in his use of the material. 

OS/20/1996 N.E.a Not Established N.A.= Not Applicable Page -6-
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B<7 SERVICES 
MATERIAL SAFETY DATA SHEET 

4 

CD-32 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

2 
1 
0 
h 

SECTION J - GENERAL INFORMATION 

PRODUCT NAME... CD-32 
ITEM NUMBER 488013, 424007 
CHEMICAL DESCRIPTION Blend 
PRODUCT USE Dispersant f o r cement 
SUPPLIER BJ SERVICES COMPANY 
ADDRESS 5500 NORTHWEST CENTRAL DR 

HOUSTON TX 77092 
EMERGENCY TELEPHONE NUMBER (800)424-9300 f o r CHEMTREC 

(202)483-7616 Alaska and International" 
PREPARED BY BJ SERVICES ENVIRONMENTAL GROUP 

(713)351-0773 
DATE PREPARED March 1994 Supersedes: December 1991 

SECTION I I - HAZARDOUS COMPONENTS 

HAZARDOUS COMPONENTS CAS# PERCENT HAZARD 

Trade secret Proprietary 100 I r r i t a n t 

SECTION X I I - FXRE AND EXPLOSION HAZARD DATA 

FLASHPOINT AND METHOD OF 
DETERMINATION >200 F (PMCC) 
UPPER EXPLOSION LIMIT(% BY VOL). N.E. 
LOWER EXPLOSION LIMIT(% BY VOL). N.E. 
AUTO - IGNITION TEMPERATURE .' . N.E. 
EXTINGUISHING MEDIA Dry chemical, CO,, or water spray 
SPECIAL FIRE FIGHTING PROCEDURES Cool exposed containers w i t h water spray. 

Self-contained breathing apparatus i n 
confined areas. 

EXPLOSION DATA None 

HAZARDOUS COMBUSTION PRODUCTS... Carbon dioxide, carbon monoxide and oxid, 
of nitrogen and s u l f u r . 

06/19/1996 N.E.= Not Established N.A.* Not Applicable Page - 1 -
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BJ SERVICES 
MATERIAL SAFETY T > R , r a SHEET 

C D - 3 2 

HMIS HAZARD INDEX 

HEALTH: 2 
FIJAMMABILITY: 1 
REACTIVITY: 0 

PERSONAL PROTECTION: h 

SECTION IV - HEALTH m.v.%vn DATA 

PRIMARY ROUTES OF ENTRY SKIN CONTACT 
EYE CONTACT 
INHALATION 
INGESTION 

ACUTE OVEREXPOSURE EFFECTS: 

SKIN CONTACT May cause i r r i t a t i o n , e s p e c i a l l y on 

prolonged contact. 

SKIN ABSORPTION Not known to be absorbed through the skin. 

EYE CONTACT Causes i r r i t a t i o n , possibly severe. 

INHALATION Dust may cause r e s p i r a t o r y t r a c t 
i r r i t a t i o n . 

INGESTION May cause g a s t r o i n t e s t i n a l i r r i t a t i o n , 
nausea, vomiting and diarrhea. 

CHRONIC OVEREXPOSURE EFFECTS May aggravate e x i s t i n g skin, eye and lung 
conditions. 

EXPOSURE LIMITS: 

HAZARDOUS COMPONENT 

Trade secret 

ACGIH TLV 

15 mg/m3 
(dust) 

OSHA PEL 

15 mg/m3 
(dust) 

CARCINOGENICITY, REPRODUCTIVE 
EFFECTS Not l i s t e d as carcinogen - IARC, NTP OR 

OSHA 

TERATOGENICITY, MUTAGENICITY. No e f f e c t s l i s t e d . 

TOXICITY STUDIES 
LD(50) No t o x i c i t y t e s t i n g has been done on t h i s 

product 

06/19/1996 N.E.= Not Established N.A.= Not Applicable Page -2 
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BtT SERVICES 
MATERIAL SAFETT DATA SHEET 

CD - 32 

HMIS HAZARD INDEX 

HEALTH: 2 
FLAMMABILITY: 1 
REACTIVITY: 0 

PERSONAL PROTECTION: h 

LC(50) No toxicity testing has been done on thi; 
product 

SECTION V - FIRST AID PROCEDURES 

FOR EYES Immediately flush with plenty of water f< 
at least IS minutes, holding eyelids 
apart to ensure flushing of the entire 
surface. Washing within one minute i s 
essential to achieve maximum 
effectiveness. 
Seek medical attention. 

FOR SKIN Flush skin with water or wash with mild 
soap and water i f available. 
I f i r r i t a t i o n persists, contact a 

physician. 

FOR INHALATION Remove to fresh a i r . 
I f breathing i s labored, give oxygen. 
I f breathing has stopped, give a r t i f i c i a 
respiration. Keep person warm, quiet and 
get medical attention. 

FOR INGESTION Do NOT induce vomiting. I f vomiting occu 
spontaneously, keep airway clear. 
Get medical attention. 
Never give anything by mouth to an 
unconscious person. 

SECTION VI - PHYSICAL DATA 

APPEARANCE AND ODOR Light tan powder, bland odor 
SPECIFIC GRAVITY 0.6 
VAPOUR PRESSURE N.A. 
VAPOUR DENSITY (air=l) N.A. 
EVAPORATION RATE N.A. 
BOILING POINT N.A. 
FREEZING POINT N.A. 
SOLUBILITY IN H20 Complete 
pH 9.5 (5% solution) 

06/19/1996 N.E.a Not Established N.A.= Not Applicable Page -3-
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BJ SKKVICES 
MATERIAL SAFETY DATA SHEET 

CD-32 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

2 
1 
0 
h 

SECTION VTI - REACTIVITY DATA 

CHEMICAL STABILITY Stable 
INCOMPATIBLE MATERIALS Strong oxidizing agents 
HAZARDOUS POLYMERIZATION DOES NOT POLYMERIZE 
HAZARDOUS DECOMPOSITION PRODUCTS See combustion products 

SECTION V I I I - SPECIAL/PERSONAL PROTECTION 

VENTILATION The use of mechanical v e n t i l a t i o n i s 
recommended whenever t h i s product i s used . 
i n a confined space. Where engineering 
controls are not f e a s i b l e , assure use i s 
i n an area where there i s n a t u r a l a i r 
movement. 

RESPIRATORY PROTECTION Dust Respirator i f necessary 
PROTECTIVE GLOVES Rubber or Neoprene 
EYE PROTECTION Goggles 
OTHER PROTECTIVE EQUIPMENT Eyewash bottles or other r i n s i n g equipment 

should be easily accessible. 

SECTION IX - HANDLING PRECAUTIONS 

LEAK AND SPILL PROCEDURES Sweep up and place i n s u i t a b l e containers 
f o r reuse or disposal. 

WASTE DISPOSAL I f t h i s product becomes waste i t does not 
meet the requirements of a RCRA hazardous 
waste. Always dispose of according to a l l 
l o c a l , state, and fe d e r a l laws and 
regulations. 

HANDLING PROCEDURES & SPECIAL 
EQUIPMENT Avoid contact w i t h eyes, s k i n , and 

cl o t h i n g . 
Avoid breathing dust. 
Wash thoroughly a f t e r handling. 

OS/19/1996 N.E.= Not Established N.A.= Not Applicable Page -4-
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B J SERVICES 
MATERIAL SAFETY DATA SHEET 

C D - 3 2 

HMIS HAZARD INDEX 

HEALTH: 2 
FLAMMABILITY: 1 
REACTIVITY: 0 

PERSONAL PROTECTION: h 

STORAGE REQUIREMENTS Store i n a cool, dry place. 
Store i n a w e l l - v e n t i l a t e d area 

SECTION X - REGULATORY INFORMATION 

SHIPPING INFORMATION 

PROPER SHIPPING NAME. 
HAZARD CLASS 
UN/NA NUMBER 
PACKING GROUP W/ "PG" 
SUBSIDIARY RISK 
REPORTABLE QUANTITY (RQ) 
EMERGENGY GUIDE RESPONSE # 

ENVIRONMENTAL INFORMATION 

SARA TITLE I I I 

SECTION 302/304 

Not DOT Regulated 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

SECTION 311/312. 
SECTION 313 

This product does not contain ingredient: 
l i s t e d as an Extremely Hazardous 
Substance. 
IMMEDIATE 
This product does not contain ingredient: 
(at a le v e l of 1% or greater) on the Lis 
of Toxic Chemicals 

OTHER REGULATORY INFORMATION 

TSCA INVENTORY 

CALIFORNIA PROP 65 

A l l of the components i n t h i s product 
appear on the TSCA inventory. 

None of the chemicals on the current 
Proposition 65 l i s t are known to be 
present i n t h i s product. 

SECTION XI - REVISIONS 

REVISION SECTION # 

06/19/1996 N.E.= Not Established N.A.= Not Applicable Page -5-
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B J S E R V I C E S 
*ra*rRRTMt SAFETY DATA SHEET 

C D - 3 2 

HMIS HAZARD INDEX 

HEALTH 
FLAMMABILITY 
REACTIVITY 

PERSONAL PROTECTION 

I I Revised CAS information 
I I I Updated flashpoint and hazardous combustion 

products 
V Updated f i r s t aid for ingestion 
VI Updated pH 
IX Updated handling procedures 

2 
1 
0 
h 

• ; 

The information contained herein i s based on data considered accurate. However, 
no warranty i s expressed or implied regarding the accuracy of these data or the 
results to be obtained from the use thereof. Vendor assumes no responsibility 
for injury to vendee or third persons proximately caused by the material i f 
reasonable safety procedures are not adhered to as stipulated i n the data 
sheet. Additionally, vendor assumes no responsibility for injury to vendee or 
third persons proximately caused by abnormal use of the material even i f 
reasonable safety procedures are followed. Furthermore, vendee assumes the risk 
in his use of the material. 

06/19/1996 N.E.= Not Established N.A.= Not Applicable Page -6-



Los Alamos 
N A T I O N A L LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

•/ Date 
In Reply Refer To: 

Mail Stop 
p Telephone 

January 16,1997 
ESH-18/WQ&H:97-0636 
K497 
(505) 667-7969 

Mark Ashley 
Oil Conservation Division 
State of New Mexico Energy, Minerals, and 
Natural Resources Department 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

SUBJECT: MILAGRO PROJECT LAND APPLICATION NOI: 
POST-APPLICATION SOIL MONITORING FOR 1996 

Dear Mr. Ashley: 

In accordance with the conditions of your Division's approval of Los Alamos National Laboratory's 
(LANL) Notice of Intent to Discharge (NOI) for theMilagro Project at Fenton Hill, I have enclosed 
the annual sampling results for 1996. Also enclosed, for your information, is a map of the 
application site and sampling locations. 

The enclosed Table 1 summarizes the analytical results for total arsenic (As) for all three rounds of 
sampling conducted for the Milagro Project NOI: pre-application; post-application, 1995; and post-
application, 1996. The 1996 sampling results show that the elevated arsenic concentrations evident 
within the application site in 1995 (SS-4 and SS-5: 24 ppm and 18 ppm, respectively) have naturally 
attenuated to concentrations equivalent to pre-application conditions. 

Additionally, all of the down-gradient sampling locations, SS-1, SS-2, and SS-3, continued to show 
stable arsenic concentrations equal to pre-application conditions. These stable arsenic 
concentrations strongly indicate that the arsenic is remaining within the application site and is not 
migrating down-gradient into the water course. 

As required by your Division, LANL will continue to collect annual soil samples from the 
application site and down-gradient locations during 1997. If the analytical results for 1997 show 
similar arsenic levels to 1996 then LANL will request a waiver from the remaining 3 years of annual 
sampling. The silt fences which were installed prior to land application will be maintained 
throughout 1997. 



Mark Ashley 
ESH-lS7WQ&H:96-0636 

- 2 - January 16, 1997 

I appreciate the time and effort which you have provided LANL on Milagro Project activities. If you 
have any questions regarding the enclosed analytical results or LANL's waiver request please feel 
free to contact me at 667-7969. 

Cy: S. Boyce, Forest Service, Jemez Springs, w/enc. 
S. Rae, ESH-18, w/o enc, MS K497 
N. Williams, ESH-18, w/enc, MS K497 
M. Saladen, ESH-18, w/o enc, MS K497 
B. Koch, DOE/LAAAO, w/enc, MS A316 
G. Sinnis, P-23, w/enc, MS H803 
D. Krier, EES-1, w/enc, MS D462 
J. Thomson, EES-4, w/o enc, MS D443 
P. Shanley, ESH-19, w/enc, MS K498 
T. Glatzmaier, EES-5, w/enc, MS M992 
P. Longmire, CST-7, w/enc, MS J534 
J. Nyhan, EES-15, w/enc, MS J495 
WQ&H File, w/o enc, MS K497 
CRM-4, w/o enc, MS A150 

Bob Beers 
Water Quality and Hydrology Group 

BB/tp 

Enclosures: Map and Data Table 
Analytical Report 
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Fenton Hill (TA-57) Milagro Project Sampling Plan 

F I M D « « O W3S78 02 Nc~ 96 

Fenton Hill (TA-57) 
Milagro Project Sampling Plan 
I / v ' I Drainage 
I / "VI Fence, Industrial 
I T v 7 ] Road, Dirt 
I / V I Road, Paved 
I i Silt Fence 
I 1 Application Area (22.327 acres) 

i Application Area Buffer (25 ft) 
n Sample Location 

MILAGRO PROJECT SAMPLING PLAN 
ANALYTES: Metals 

OBJECTIVE 
Background Sampling 
pond sludge quality 
soil-application araa 
soil-application area 
soil-adjacent down gradient 
soil-adjacent down gradient 
soil-distant down gradient 
son-distant down gradient 
surface water-distant down gradient 
surface water-Lake Fork Canyon 
and Rio Cebolla (not on map) 

TYPE 

sludge 
soil: surface 
soil: sub-surface 
soil: surface 
soil: sub-surface 
soil: surface 
soil: sub-surface 
surface water 

surface water 

LOCATION 

PS1 
SS4, SS6 
SBS4, SBS5 
SS2, SS1 
SBS2, SBS1 
SS3 
SBS3 
SW2 

SW3 

Sampling During Application 
stormwater runoff-down gradient 

Post-Application Sampling 
soil-application area 
soil-application area 
soil-adjacent down gradient 
soil-adjacent down gradient 
soil-distant down gradient 
soil-distant down gradient 
surface water-distant down gradient 

stormwater runoff SWR1, SWR2 

soil: surface 
soil: sub-surface 
soil: surface 
soil: aub-surface 
soil: surface 
soil: sub-surface 
surface water 

SS4, SS6 
SBS4, SBS5 
SS2, SSI 
SBS2, SBS1 
SS3 
SBS3 
SW2 



ASSAIGAI 
ANALYTICAL 
LABORATORIES, INC. 
7300 Jefferson, N.E. • Albuquerque, New Mexico 87109 t (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood, E-5 • E! Paso, Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

LOS ALAMOS NATIONAL LABS 
MAIL STOP K498/ESH-19 
LOS ALAMOS, NM 87545 

A t t n : GUS SINNIS 
Invoice Number: 

Order #: 96-10-174 
Date: 11/04/96 16:04 
Work ID: MILAGRO PROJECT BASELINE 
Date Received: 10/18/96 
Date Completed: 11/04/96 
C l i e n t Code: LOS14 

SAMPLE IDENTIFICATION 

Sample 
Number 

Sample 
De s c r i p t i o n 

Sample 
Number 

Sample 
Des c r i p t i o n 

01 TA5 7 -SS5 07 TA57 -SBS1 
02 TA57 -SBS5 08 TA57 -SS2 
03 TA57 -SS4 09 TA57 -SBS2 
04 TA57 -SS4-DUP 10 TA57 -SS3 
05 TA57 -SBS4 11 TA57 -SBS3 
06 TA5 7 -SSI 

ND = None Detected D_F = D i l u t i o n Factor NT = Not Tested 
B = Analyte was present i n the blank 
E = Estimated Value or Result exceeds c a l i b r a t i o n range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

FRED L. SHORE, Ph.D. 

Member: American Council of 

Independent Laboratories. Inc. 

REPRODUCTION OFTHIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL 
••HIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY PO CLAIM 

PRODUCT ENDORSEMENT BY THE NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM. 
'I 



Page 1 

Received: 10/18/96 

REPORT 

R e s u l t s By Tes t 

Work O T < W F # 96-10-174 

TEST CODE 

d e f a u l t u n i t s 

| Sample 01 

1 ( e n t e r e d u n i t s ) 

Sample 0^ 

(e n t e r e d u n i t s ) 

Sample 03_ 

(en t e r e d u n i t s ) 

Sample 04_ 

(en t e r e d u n i t s ) 

Sample 05_ 

(en t e r e d u n i t s ) 

S6010X 

N/A 

SCVHGX 

N/A 

j 10/28/96 

| 10/23/96 

10/28/96 

10/23/96 

10/28/96 

10/23/96 

10/28/96 

10/23/96 

10/28/96 

10/23/96 

TEST CODE 

d e f a u l t u n i t s 

| Sample 06_ 

1 ( e n t e r e d u n i t s ) 

Sample 0T_ 

( e n t e r e d u n i t s ) 

Sample fJ8 

(en t e r e d u n i t s ) 

Sample (39 

(en t e r e d u n i t s ) 

Sample 10 

(e n t e r e d u n i t s ) 

S6010X 

N/A 

SCVHGX 

N/A 

| 10/28/96 

| 10/23/96 

10/28/96 

10/23/96 

10/28/96 

10/23/96 

10/28/96 

10/23/96 

10/28/96 

10/23/96 

TEST CODE 

d e f a u l t u n i t s 

| Sample 13^ 

1 ( e n t e r e d u n i t s ) 

S6010X 

N/A 

SCVHGX 

N/A 

| 10/28/96 

| 10/23/96 



Page 2 REPORT Work # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS5 FRACTION 01A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date & Time Collected 10/18/96 09:05:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 84 .8 0 .50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be ND 0 .50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0.20 1 0 10/28/96 10/31/95 

Cobalt, Co NT 0 .50 

Chromium, c r 3.3 1 . 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 .50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

N i c k e l , N i 3 . 7 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 10 . 6 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2.5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 .15 

Zinc, Zn NT 5.0 

Notes and De f i n i t i o n s for t h i s Report: 

ANALYST _KH 

UNITS mq/Kq 

BATCH ID M9678 



Page 3 REPORT Work Or^Pr # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS5 FRACTION 01A TEST CODE SCNT NAME CYANIDE. TOTAL/SW846 9010A 

Date & Time Collected 10/18/96 09:05:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, Total ND 0.50 1.0 10/31/96 

Notes and De f i n i t i o n s for t h i s Report: 

EXTRACTED 

ANALYST __DG 

UNITS mq/Kq 

BATCH_ID W9650 

COMMENTS 



Page 4 

Received: 10/18/96 

REPORT 

Results by Sample 

Work Order # 96-10-174 

SAMPLE ID TA57-SS5 FRACTION 01A TEST CODE SCVHG NAME MERCURY (CVAA)/SW846 7471 

Date & Time Collected 10/18/96 09:05:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.15 1.0 10/23/96 10/24/96 

Notes and Def i n i t i o n s for t h i s Report: 

ANALYST _CD 

UNITS mq/Kq 

BATCH_ID M9664 

PRCNT MOIST 



REPORT Work Ordir^# Page 5 ^ REPORT Work OrdeT # 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SS5 FRACTION 01A TEST CODE SMS CMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 09:05:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST _KH 

D_F 1^0, 

UNITS mg/L 

BATCH_ID M9678-004 

COMMENTS 



Page 6 ^ REPORT Work OrdSF # 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SBS5 FRACTION 02A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date 4 Time C o l l e c t e d 10/18/96 09:11:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 24 . 7 0 .50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be ND 0 .50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cob a l t , Co NT 0 .50 

Chromium, Cr 4.6 1. 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 . 50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

N i c k e l , N i 3.3 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 7.4 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1.5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 .15 

Zinc, Zn NT 5.0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST KH 

UNITS mg/Kg 

BATCH ID M9678 



Page 7 REPORT Work OraSf ft 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SBS5 FRACTION 02A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date & Time C o l l e c t e d 10/18/96 09:11:00 Category SOIL 

PARAMETER RESULT LIMIT D F DATE ANAL 

Cyanide, T o t a l ND 0.50 1. 0 10/31/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED 

ANALYST DG 

UNITS mq/Kq 

BATCH_ID W9650 

COMMENTS 



Page 8 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Order (t 96-10-174 

SAMPLE ID TA57-SBS5 FRACTION 02A TEST CODE SCVHG NAME MERCURY (CVAA)/SW846 7471 

Date & Time C o l l e c t e d 10/18/96 09:11:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.15 1.0 10/23/96 10/24/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mg/Kg 

BATCH_ID M9664 

PRCNT MOIST 



Page 9 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Ori : ^ r e ^ # 96-10-174 

SAMPLE ID TA57-SBS5 FRACTION 02A TEST CODE SMS CMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 09:11:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20.0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST _KH 

D_F 1^0 

UNITS mq/L 

BATCH_ID M9678-009 

COMMENTS 

m 



Page 10 REPORT Work Order ft 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS4 FRACTION 03A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date & Time Collected 10/18/96 09:20:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 121 0.50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0.65 0 . 50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cobalt, Co NT 0 .50 

Chromium, Cr 5 . 2 1 . 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 . 50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0.25 

Sodium, Na NT 15 

N i c k e l , N i 5 . 8 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 11. 0 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1.5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 . 15 

Zinc, Zn NT 5 . 0 

Notes and De f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mg/Kg 



rcrl̂ # Page 11 REPORT Work Order # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS4 FRACTION 03A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date Sc Time Collected 10/18/96 09:20:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, Total ND 0.50 l'. 0 10/31/96 

Notes and De f i n i t i o n s for t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mg/Kg 

BATCH_ID W9650 

COMMENTS 

m 



Page 12 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work OrdeT # 96-10-174 

SAMPLE ID TA57-SS4 FRACTION 03A TEST CODE SCVHG NAME MERCURY (CVAA)/SW846 7471 

Date & Time C o l l e c t e d 10/18/96 09:20:00 Category SOIL 

PARAMETER RESULT LIMIT D F DATE EXT DATE ANAL 

Mercury ND 0 . 15 1. 0 10/23/96 10/24/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mq/Kq 

BATCH ID 

PRCNT MOIST 



irder i Page 13 REPORT Work Order # 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SS4 FRACTION 03A TEST CODE SMS CMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 09:20:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST _KH 

D_F 1^0 

UNITS mg/L 

BATCH_ID M9678-010 

COMMENTS 

HI 



Page 14 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Order # 96-10-174 

SAMPLE ID TA57-SS4-DUP FRACTION 04A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date & Time C o l l e c t e d 10/18/96 09:25:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As 3 . 9 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 127 0 . 50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0 .63 0 .50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cob a l t , Co NT 0 .50 

Chromium, Cr 5.6 1.0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 . 50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

N i c k e l , N i 5 . 9 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 12 . 8 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1.5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 . 15 

Zi n c , Zn NT 5.0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mg/Kg 

BATCH ID M9678 



Page 15 REPORT Work Order tt 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS4-DLTP FRACTION 04A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date & Time Collected 10/18/96 09:25:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, Total ND 0.50 1.0 10/31/96 

Notes and De f i n i t i o n s for t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mg/Kg 

BATCH_ID W9650 

COMMENTS 



Page 16 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Ordet # 96-10-174 

SAMPLE ID TA57-SS4-DUP FRACTION 04A TEST CODE SCVHG NAME MERCURY (CVAA)/SW846 7471 

Date & Time C o l l e c t e d 10/18/96 09:25:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0 .15 1.0 10/23/96 10/24/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mq/Kq 

BATCH_ID M9664 

PRCNT MOIST 



Page 17 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work O r a i T It 96-10-174 

SAMPLE ID TA57-SS4-DTJP FRACTION 04A TEST CODE SMS CMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 09:25:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST _KH 

D_F 1^0. 

UNITS mq/L 

BATCH ID M9678-011 

COMMENTS 



Page 18 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Order # 96-10-174 

SAMPLE ID TA57-SBS4 FRACTION 05A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date 4 Time C o l l e c t e d 10/18/96 09:30:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 47 . 0 0 .50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0 . 54 0 . 50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cobalt, Co NT 0 . 50 

Chromium, Cr 4 . 2 1. 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 .50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

N i c k e l , N i 3.3 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 9.6 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 .15 

Zinc, Zn NT 5 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mg/Kg 

BATCH ID M9678 



Page 19 

Received: 10/18/96 

REPORT 

Results by Sample 

Work Order ft 96-10-174 

SAMPLE ID TA57-SBS4 FRACTION 05A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date & Time Collected 10/18/96 09:30:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, Total ND 0.50 1.0 10/31/96 

Notes and De f i n i t i o n s for t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mq/Kq 

BATCH ID W9650 
COMMENTS 



Page 20 # 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SBS4 FRACTION 05A TEST CODE SCVHG NAME MERCURY (CVAA) /SW846 7471 

Date & Time C o l l e c t e d 10/18/96 09:30:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.15 1.0 10/23/96 10/24/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mq/Kq 

BATCH_ID M9664 

PRCNT MOIST 



Page 21 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

rd^j^ j Work OrdWFtt 96-10-174 

SAMPLE ID TA57-SBS4 FRACTION OSA TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 09:30:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST _KH 

D_F 1+0 

UNITS * mg/L 

BATCH ID M9678-012 



Page 22 REPORT Work O r S K tf 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SS1 FRACTION 06A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date 4 Time C o l l e c t e d 10/18/96 09:50:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 191 0 .50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be ND 0 .50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cobalt, Co NT 0 .50 

Chromium, Cr 3 . 9 1. 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 . 50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

N i c k e l , N i 4 . 5 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 18 . 3 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 . 15 

Zinc, Zn NT 5 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mq/Kq 

BATCH ID M9678 



Page 23 

Received: 10/18/96 

REPORT 

Results by Sample 

Work Ord^Fft 96-10-174 

SAMPLE ID TA57-SS1 FRACTION 06A TEST CODE SCNT NAME CYANIDE. TOTAL/SW846 9010A 

Date & Time Collected 10/18/96 09:50:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, Total CK6. 0.50 1. 0 10/31/96 

Notes and De f i n i t i o n s for t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mg/Kg 

BATCH_ID W9650 

COMMENTS 



Page 24 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Order # 96-10-174 

SAMPLE ID TA57-SS1 FRACTION 06A TEST CODE SCVHG NAME MERCURY (CVAA)/SWB46 7471 

Date & Time C o l l e c t e d 10/18/96 09:50:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.15 1.0 10/23/96 10/24/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mg/Kg 

BATCH ID M9664 

PRCNT MOIST 



Drcrer Page 25 REPORT Work Order # 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SS1 FRACTION 06A TEST CODE SMS CMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 09:50:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST KH 

D_F 1+0 

UNITS mq/L 

BATCH_ID M9678-013 

COMMENTS 

m 



Page 26 REPORT Work Order # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TAS7-SBS1 FRACTION 07A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date & Time Collected 10/18/96 10:15:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 43 . 2 0 .50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0 . 65 0 .50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cobalt, Co NT 0 .50 

Chromium, Cr 4 . 2 1 . 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 .50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

Nickel, Ni 3 . 5 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 9 . 4 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb 

Selenium, Se 

ND 1. 5 1 0 10/28/96 10/31/96 Antimony, Sb 

Selenium, Se ND 2.5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 . 15 

Zinc, Zn NT 5 . 0 

Notes and De f i n i t i o n s for t h i s Report: 

ANALYST _KH 

UNITS mg/Kg 



Page 27 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work O r S ^ ft 96-10-174 

SAMPLE ID TA57-SBS1 FRACTION 07A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date & Time C o l l e c t e d 10/18/96 10:15:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, T o t a l ND 0.50 1.0 10/31/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED 

ANALYST DG 

UNITS mg/Kg 

BATCH_ID M9650 

COMMENTS 



Page 28 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Or ^ K # 96-10-174 

SAMPLE ID TA57-SBS1 FRACTION 07A TEST CODE SCVHG NAME MERCURY (CVAA)/SW846 7471 

Date & Time C o l l e c t e d 10/18/96 10:15:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.15 1.0 10/23/96 10/24/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mg/Kg 

BATCH_ID M9664 

PRCNT MOIST 



Page 29 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work Order ft 96-10-174 

SAMPLE ID TA57-SBS1 FRACTION 07A TEST CODE SMS CMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 10:15:00 Category SOIL 

ANALYTES 

THALLIUM 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 

DATE_ANAL 

ANALYST _KH 

D_F 

UNITS 

10/28/96 

10/31/96 

mg/L 

BATCH_ID M9678-014 

COMMENTS 



Page 3 0 REPORT Work Order # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS2 FRACTION 08A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date & Time Collected 10/18/96 10:32:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3.0 1 0 10/28/96 10/31/96 

Barium, Ba 157 0 .50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0 . 54 0 .50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0.20 1 0 10/28/96 10/31/96 

Cobalt, Co NT 0 .50 

Chromium, Cr 4 . 0 1. 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 .50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

N i c k e l , Ni 4 . 7 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 11 . 2 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 . 15 

Zinc, Zn NT 5 . 0 

Notes and De f i n i t i o n s for t h i s Report: 

ANALYST KH 



Page 31 REPORT Work OrdW tt 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SS2 FRACTION 08A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date & Time C o l l e c t e d 10/18/96 10:32:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, T o t a l ND 0.50 1.0 10/31/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mg/Kg 

BATCH_ID W9650 

COMMENTS 



Page 32 

Received: 10/18/96 

SAMPLE ID TA57-SS2 

REPORT 

Re s u l t s by Sample 

Work OrdH^# 96-10-174 

FRACTION 08A TEST CODE SCVHG NAME MERCURY (CVAA) /SW846 7471 

Date & Time C o l l e c t e d 10/18/96 10:32:00 Category SOIL 

PARAMETER 

Mercury 

LIMIT D_F DATE_EXT DATE_ANAL 

0.15 1.0 10/23/96 10/24/96 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST CD 

UNITS mg/Kg 

BATCH ID M9664 

PRCNT MOIST 



Page 33 

Received: 10/18/96 

» REPORT 

Re s u l t s by Sample 

'tt 96-10-174 

SAMPLE ID TA57-SS2 FRACTION 08A TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 

Date St Time C o l l e c t e d 10/18/96 10:32:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20.0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST _KH 

D_F 1_J) 

UNITS mq/L 

BATCH_ID M9678-015 

COMMENTS 



Page 34 REPORT Work Or^T # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SBS2 FRACTION 09A TEST CODE S6010 NAME METALS-I CP/SW8 4 6 6010 

Date & Time Collected 10/18/96 10:51:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 39 . 1 0 . 50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0 . 82 0 . 50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 . 20 1 0 10/28/96 10/31/96 

Cob a l t , Co NT 0 .50 

Chromium, Cr 2 . 9 1.0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 .50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0.25 

Sodium, Na NT 15 

N i c k e l , Ni 2 . 9 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 9.8 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0.15 

Zinc, Zn NT 5.0 

Notes and De f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mq/Kq 

BATCH ID M9678 



Page 35 REPORT Work Order # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SBS2 FRACTION 09A TEST CODE SCNT NAME CYANIDE. TOTAL/SW846 9010A 

Date & Time Collected 10/18/96 10:51:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, Total ND 0.50 1.0 10/31/96 

Notes and De f i n i t i o n s for t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mg/Kg 

BATCH ID W9650 
COMMENTS 



Page 36 

Received: 10/18/96 

REPORT 

Results by Sample 

Work Ord^T tt 96-10-174 

SAMPLE ID TA57-SBS2 FRACTION 09A TEST CODE SCVHG NAME MERCURY (CVAA) /SW846 7471 

Date & Time Collected 10/18/96 10:51:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.15 1.0 10/23/96 10/24/96 

Notes and De f i n i t i o n s for t h i s Report: 

ANALYST _CD 

UNITS mg/Kg 

BATCH_ID . M9664 

PRCNT MOIST 



Page 37 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

i i ^ T e ^ Work Order ft 96-10-174 

SAMPLE ID TA57-SBS2 FRACTION 09A TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 10:51:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST KH 

D_F 1+0 

UNITS mg/L 

BATCH_ID M9678-016 

COMMENTS 



Page 38 

Received: 10/18/96 

REPORT 

Results by Sample 

Work Order tt 96-10-174 

SAMPLE ID TA57-SS3 FRACTION 10A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date & Time Collected 10/18/96 11:27:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1. 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 111 0 . 50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be ND 0.50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cobalt, Co NT 0 .50 

Chromium, Cr 3 . 1 1 . 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 .50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0.25 

Sodium, Na NT 15 

N i c k e l , N i 3 . 4 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 11.1 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se NT 2.5 

Vanadium, V NT 0 . 15 

Zinc, Zn NT 5 . 0 

Notes and De f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mg/Kg 

BATCH ID M9678 



Page 39 REPORT Work Order tt 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS3 FRACTION 10A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date & Time Collected 10/18/96 11:27:00 Category SOIL 

PARAMETER RESULT LIMIT D F DATE ANAL 

Cyanide, Total ND 0.50 1.0 10/31/96 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mg/Kg 

BATCH_ID W9650 

COMMENTS 



Page 4 0 REPORT Work Order # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SS3 FRACTION 10A TEST CODE SCVHG NAME MERCURY (CVAA) /SW846 7471 

Date &. Time Collected 10/18/96 11:27:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0. 15 1.0 10/23/96 10/24/96 

Notes and Defi n i t i o n s f o r t h i s Report: 

ANALYST _CD 

UNITS mg/Kg 

BATCH_ID M9664 

PRCNT MOIST 



Page 41 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work OrdeT # 96-10-174 

SAMPLE ID TA57-SS3 FRACTION 10A TEST CODE SMS CMT NAME MISC TEST SOIL-META:.S 

Date & Time C o l l e c t e d 10/18/96 11:27:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

10/28/96 

10/31/96 

1.0 

mq/L 

DATE_EXT 

DATE_ANAL _ 

ANALYST _KH 

D_F 

UNITS 

BATCH_ID 

COMMENTS 

M9678-017 



Page 42 REPORT Work Ordlf # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SBS3 FRACTION 11A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date 4 Time Collected 10/18/96 11:33:00 Category SOIL 

PARAMETER RESULT LIMIT D F DATE EXT DATE ANAL 

S i l v e r , Ag ND 1. 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 78 . 5 0.50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0.68 0 . 50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 .20 1 0 10/28/96 10/31/96 

Cob a l t , Co NT 0 .50 

Chromium, Cr 4.2 1 . 0 1 0 10/28/96 '10/31/96 

Copper, Cu NT 0 .50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 . 25 

Sodium, Na NT 15 

Nickel, Ni 3.7 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 8 . 9 2 . 0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 . 15 

Zinc, Zn NT 5 . 0 

Notes and De f i n i t i o n s f o r t h i s Report: 

ANALYST KH 

UNITS mg/Kg 

BATCH ID M9678 



Page 43 REPORT Work Order # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SBS3 FRACTION 11A TEST CODE SCNT NAME CYANIDE, TOTAL/SW846 9010A 

Date &. Time Collected 10/18/96 11:33 :00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Cyanide, Total ND 0.50 1.0 10/31/96 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED 

ANALYST _DG 

UNITS mg/Kg 

BATCH_ID W9650 

COMMENTS 



Page 44 REPORT Work Order # 96-10-174 

Received: 10/18/96 Results by Sample 

SAMPLE ID TA57-SBS3 FRACTION 11A TEST CODE SCVHG NAME MERCURY (CVAA)/SW846 7471 

Date & Time Collected 10/18/96 11:33:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Mercury ND 0.15 1.0 10/23/96 10/24/96 

Notes and De f i n i t i o n s for t h i s Report: 

ANALYST _CD 

UNITS mq/Kq 

BATCH_ID M9664 

PRCNT MOIST 



Page 45 

Received: 10/18/96 

REPORT 

Re s u l t s by Sample 

Work 0rd5f # 96-10-174 

SAMPLE ID TA57-SBS3 FRACTION 11A TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 

Date & Time C o l l e c t e d 10/18/96 11:33:00 Category SOIL 

ANALYTES RESULT LIM 

THALLIUM ND 20 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

DATE_EXT 10/28/96 

DATE_ANAL 10/31/96 

ANALYST _KH 

D_F 1+0 

UNITS mg/L 

BATCH_ID M9678-018 

COMMENTS 



Page 34 REPORT Work Or c ^ ^ t t 96-10-174 

Received: 10/18/96 R e s u l t s by Sample 

SAMPLE ID TA57-SBS2 FRACTION 09A TEST CODE S6010 NAME METALS-ICP/SW846 6010 

Date & Time C o l l e c t e d 10/18/96 10:51:00 Category SOIL 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_ANAI 

S i l v e r , Ag ND 1 . 0 1 0 10/28/96 10/31/96 

Aluminum, A l NT 25 

A r s e n i c , As ND 3 . 0 1 0 10/28/96 10/31/96 

Barium, Ba 39.1 0 .50 1 0 10/28/96 10/31/96 

B e r y l l i u m , Be 0 .82 0 .50 1 0 10/28/96 10/31/96 

Calcium, Ca NT 15 

Cadmium, Cd ND 0 . 20 1 0 10/28/96 10/31/96 

Cobalt, Co NT 0 . 50 

Chromium, Cr .". . 9 1. 0 1 0 10/28/96 10/31/96 

Copper, Cu NT 0 . 50 

I r o n , Fe NT 15 

Potassium, K NT 10 

Magnesium, Mg NT 10 

Manganese, Mn NT 0 .25 

Sodium, Na NT 15 

N i c k e l , N i 2 . 9 2 . 0 1 0 10/28/96 10/31/96 

Lead, Pb 9.8 2.0 1 0 10/28/96 10/31/96 

Antimony, Sb ND 1. 5 1 0 10/28/96 10/31/96 

Selenium, Se ND 2 . 5 1 0 10/28/96 10/31/96 

Vanadium, V NT 0 .15 

Zinc, Zn NT 5 . 0 

Notes and D e f i n i t i o n s f o r t h i s Report: 

ANALYST _KH 

UNITS mg/Kg 

BATCH ID M9678 
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TABLE I 

FIELD GEOLOGIC LOG OF TEST HOLE GT-2 

ELEVATION OF LAND SURFACE 8690 FT (2648.7 n) 

Bandelier Tuff 

Tuff, dark gray, moderately welded to welded, 
rhyolitic crystal and crystal fragments of 
quartz and sanidine, l i t h i c fragments of 
pumice, rhyolite,and latite in ash matrix. 
Pumice, light gray with li t h i c fragments of 
light to dark gray rhyolite. Moderately 
welded tuff 0 to 110 f t ; pumice 110 to 2S0 ft; 
welded tuff 2S0 to 29S ft; moderately welded 
tuff 295 to 32S f t ; welded tuff 32S to 350 f t . 

Paliza Canyon Formation 

Andesites and basaltic andesite breccia,, dark 
gray, with interbedded sands and gravels. 

Abiquiu Tuff 

Sandstone, light gray tuffaceous, friable, 
with angular basalt in upper part of section, 
crystal fragments of quartz, sanidine, and 
chalcedony; l i t h i c fragments of rhyolite and 
quartzite in tuffaceous sand matrix. 

Abo Formation 

Shale, siltstone, and fine-grained sandstone, 
brownish-red to dark red, with lenses of white 
to gray shale; clay lenses, dark red, with thin 
limestone lenses, gray, near base. Shale, dark 
red with thin lenses of white to gray shale and 
clay, 450 to 495 f t ; siltstone and fine-grained 
sandstone, brownish-red, arkosic, 495 to 600 ft; 
shale, dark red, alternating with lenses of 
s i l t y sandstone and siltstone and thin lenses' of 
white to gray shale, 600 to 775 ft; sandstone, 
dark red, fine-grained, 77S to 800 f t ; shale, 
dark red, alternating with lenses of silty sand
stone and siltstone, 800 to 965 ft; sandstone, 
dark red, fine-grained, 965 to 1005 ft; shale, 
brownish-red, alternating with fine-grained 
s i l t y sandstone, and thin lenses of limestone, 
gray, 1005 to 109S f t ; sandstone, red, fine
grained with lenses of thin limestone, gray, 1095 
to 1130 f t ; shale, red with lenses of fine-grained 
sandstone, thin lenses of white to gray shale and 
limestone, jjray, 1130 to 1230 ft. 

Magdalena Group 

Upper limestone member consists of limestone, 
alternating with shale, fine-grained sandstone, 
and clay. Limestone, gray, alternating with 
t h i n lenses of sandstone, reddish-brown, fine
grained, and shale, red, 1230 to 1360 f t ; clay, 
gray with thin lenses of limestone, gray, dense, 
1360 to 1390 f t ; limestone, gray/ dense, arkosic, 
and shale, reddish-brown, with thin lenses of 
sandstone, reddish-brown, fine-grained, 1390 to 
1580 f t ; limestone, gray, dense, arkosic, 1580 
to 1625 f t ; clay, gray, with thin lenses of 
limestone, gray, dense, 1625 to 1650 f t ; lime
stone, gray, dense with thin lenses of sandstone, 
reddish-brown, fine-grained, 1650 to 1700 f t ; 

Thiclcness 
(ft? 

350 (106.7 m) 

SO ( 15.2 m) 

50 ( 15.2 m) 



TABLE I (Continued) 

Magdalena Group (continued) 

limestone, gray, dense, alternating with shale, 
dark red, sandstone, fine-grained, brown-red, 
and clay, dark gray, 1700 to 1840 ft. 

Lower limestone member consists of limestone, 
dark gray, dense, with thin lenses of shale, 
dark gray, and sandstone, white to gray, fine
grained. 

Shale member, (not previously described in 
area) shale, dark gray with thin lenses of 
limestone, gray, dense, siliceous, and s i l t 
stone, reddish-brown and clay, dark gray. 

Sandia Formation 

Upper clastic member consists of limestone, 
gray with sandstone, reddish-brown, fine- to 
coarse-gTained, with shales, brown, and clays 
brown to greenish gray. 

Lower limestone member consists of limestone, 
light gray, siliceous, dense, with a few thin 
lenses of sandstone, fine- to coarse-grained, 
and siltstone, light gray. 

Precambrian Rocks 

Thickness Depth 
(ft) 

Granites, granodiorites, monzonites, quartz 
monzonites, gneiss, schist and amphibolites 
with dikes of biotite-hornblende-pagioclase. 
Granite, l i g h t pinkish-red, 2395 to 2540 f t ; 
granodiorite, l i g h t gray, 2540 to 2600 f t ; 
granite, l i g h t pink coarse-grained, 2600 to 
2615 f t ; granodiorite, l i g h t pink, 2715 to 
2730 f t ; granodiorite, l i g h t gray, 2730 to 
2745 f t ; granite, pink, coarsed-grained, 
2745 to 2765 f t ; granodiorite, gray, -2765 to 
2805 f t ; granite, pink, coarse-grained, 2805 
to 2930 f t ; granodiorite, gray, 2930 to 2990 
f t ; monzonite, l i g h t gray, 2990 to 3030 f t ; V 
granodiorite, gray (dike -3120 to 3123 f t ) , 
3030 to 3175 f t ; granite, pink, coarse
grained, 3175 to 3195 f t ; granodiorite, gray, 
3195 to 3260 f t ; granite, pink, coarse
grained (dike -3260 to 3265 f t ) , 3260 to 
3340 f t ; granodiorite, l i g h t gray, 3340 to 
3375 f t ; granite, pink (dike -3495 to 3500 
f t ) , 3375 to 3520 f t ; granite, l i g h t pink, 
coarse-grained, alternating with granite, gray, 
fine-grained, 3520 to 3695 f t ; granite, l i g h t 
gray, fine-grained, 3695 to 3755 f t ; granite, 
l i g h t pink to l i g h t gray, 3755 to 3855 f t ; 
granite, l i g h t gray with intervals of granite, 
pink, coarse-grained, 3855 to 3915 f t ; 
granite, l i g h t pinkish-gray, 3915 to 3980 f t ; 
granite, gray, 3980 to 4010 f t ; granite, pink, 
coarse-grained, 4010 to 4030 f t ; granite, 
l i g h t pinkish-gray, 4030 to 4210 f t ; granite, 
l i g h t pink to l i g h t gray, coarse-grained 
[altered (weathered?) 4Z85 to 4290 f t ] ; 4210 
to 4290 f t ; granite, dark gray (thin dikes in 
i n t e r v a l ) , 4290 to 4350 f t ; granite, gray, 
4350 to 4480 f t ; granite, l i g h t pinkish-gray, 
4480 to 4610 f t ; granite, l i g h t gray, 4610 to 
4685 f t ; granite, l i g h t pink, 4685 to 4750 f t ; 
granite, 

610 (185.9 m) 1840 (560.8 m) 

115 ( 35.1 m) 1955 (595.9 m) 

180 ( 54.9 m) 2135 (650.8 m) 

205 ( 62.5 m) 2340 (713.2 m) 

55 ( 16.8 m) 2395 (730.0 m) 

11 



FROM : TATURNER 

KB Depths ® 
PHONE NO. : 801 575 5229 

KB 8711 n - G L a e H 
48" hole drilled to 10' QL 

JO* culvert SA IO' GL with 10 yards concrete * 
10 3/4" casing parted at 270* - cemented four times 
with a total of 500 sacks 
20" 94# H-40 BT&C casing SA 580' with 830 ft3 cement 
25 1/2" hole drilled to 600' 

13 3/8" stage collar 
Wellbore Diagram 

for EE-1 
9-22-81 

13 3/8" stage collar cemented without returns 
Cement lost to UC zone 

Lost circulation zone in 17 1/2" hole 

Calculated top of cement on first stage 
recementing of 13 3/aM casing 
Top of Precambrian 

JSKKLt*'5? k' 5 5 S7& C casin9 S A 2432" 
? ? < « E f t * . Q f ? ^ n i o n ^cementing 
171/2" hole drilled to 2600" 

Lost circulation zone in 12 1/4" hole 

Ji p »?!n G 9 m ? n X P s r C 8 L 0 0 cementing of 10 3/4" casing 

K"S,K-R BT&C caslnsSA 6420«™ 

Lost circulation zone in 9 7/8" hole 

Bottom of aI 5/8" 32# k-55 LT&C casing 
Top of 7 5/8" 26.4# N-80 Hydril casing 

Bottom of cement per CBL at 9020* 

7 5/8" 26.4# N-80 Hydril casing SA 9599' 
with 240 ft3 and recemented with 180 ft3 

Top of fish (5 1/2" casing and inflatable packers) 

TD of 9 5/8" hole (cleaned out with 6 3M' bit) 



rROM : TflTURNER PHONE NO. 801 575 5229 PB6 

Figure 1 
GT-2 Well Schematic 

11/28/61 

23 ft 

26 ft 

J" 

..II 
250 ft 

400 ft 
1021 ft 

1600 ft 

2000 ft 

2404 ft 

2535 ft 

I f 
i i 

1 

Flow communication bQhind 7 5/8" 
casing cement detected by 

11/15/78 noise log and annular flow 

6924 ft 
8110 ft KOPGT-2A 
8238 ft KOP GT-2B 

8572 ft 

8909 ft 

Master (Logging Valve) 

- Z ^ g ] Side Outlet Valve 

Slips set with 410,000 lb weight 

1 
I 

I 

Ground Level 

Bottom of Cellar 

1 

20" Conductor Pipe 

Failure of 10 3/4" Casing. 
Cemented to regain circulation 
1 1/4" Tubing run to circulate 
cemented on 13 3/8" annulus 
13 3/8" 54.5 lb/ft k-55 ST&C 
Surface Casing 

Approximate cement top 

„ Top of Precambrian Basement 

10 3/4" 45.5 lb/ft - Butt(Hy) 
Intermediate Casing 

7 5/8" Casing. Parted @ 10?1ft 
separation between top and 
bottom section of casing 
is calculated to be 12 ft. 

Top of Cement 

7 5/8" 33.7 lb/ft S-95 3100 ft 
LT & C N-80 2800 ft 
Production Casing S-Q5 2620 ft 

Total Depth 

m 
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re l£Fiftzfr£E-2A. Upper WeNb^r^onf igura|& 

CL 
Depth 

30m 

64m 

270m 
280m 

538m 
543m 

732m 
735m 

790m 

Cement 

Perforations 

Sand and gravel 

Ball sealers 

Screw-iri^sub; 

a 

Production casing annulus and tie-back-casing 
annulus cemented with high-strength cement. 
Cementing perforations in the production casing 
Production casing annulus cemented with 
high-strength cement 

Cementing perforations in the production casing 

Bridge (Ball sealers, gravel and sand) on 
production casing screw-in?sub 

Intermediate external casing packer 
508.0mm (20in.) OD surface casing 

Top of jprecambrian granite 
Top of cement on production casing annulus 

339.7mm (13 3/8 in.) OD intermediate casing 
shoe 

Tie-Back casing cemented from 2896m to 64m 

Production casing cemented from 1975m & 735m 

244.5mm (9 5/8 in.) OD production casing 

177.8mm (7 in.) OD tie-backrcasing 
• . X - ; 

Production casing 

Intermediate casing 



FINAL EE-2 A SCHEMATIC LOWER WELLBORE CONFIGURATION 

Depths 

2896m 

177.8mm (7 in.) OD TIE-BACK CASING 

TIE-BACK STEM 

-TIE-BACK SLEEVE 

POLISHED BORE RECEPTACLE 

•REMEDIAL CEMENT 

2964m WHIPSTOCK 
CEMENTED-IN LINER 

177.8mm (7 in.) OD LINER 

3283m 

3529m 

3550m 

CEMENT RETAINER 

PLUGGED BACK EE-2 
WELLBORE SQUEEZED 
WITH CEMENT 

PRODUCTION CASING SHOE— 

EE-2 PLUG-BACK CEMENT 

10775 ft (3285 m) 

OPEN-HOLE WELLBORE OPEN 
(DRILLED WITH 215.9mm (8-1/2 in.) BIT) 

TOP OF SAND/BARITE PLUG 

TOP OF SAND PLUG 



TABLE I 

FIELD GEOLOGIC LOG OF TEST HOLE GT-2 

ELEVATION OF LAND SURFACE 8690 FT (2648.7 m) 

Bandelier Tuff 

I f " ' . ^ r k gray, moderately welded to welded 
SarJz * n V

r y S ^ a n d C r y " a l fragments of ' 
t s a n i d l n e . " t h i c fragments of 

Kiel* ?££lte»and.1"ite i n a s h "«rix. 
l i ? h t to ^ " I t h A i t h i c fraP»ents of 
" f S V 1 1 d a r k gray r h y o l i t e . Moderately 

t u f f ?ol t~ 112 1° 2 9 S f t > ^ d e r a t e l y welded 
t u f f 29S to 32S f t ; welded t u f f 32S to 3S0 f t . 

Paliza Canyon Formation 

Andesites and basaltic andesite breccia dart 
gray, with interbedded sands and gravels. k 

Abiquiu Tuff 

J i ? ? ™ ! . ^ ? 1 ? r 8 y t u f f a « o u s , f r i a b l e , 
crStal gfr aL» af a l t. l n u p p e r P a r t o f a c t i o n , 
chalc adon3 a g?-^? °f « u a rtz, sanidine, and 
q S l i S i ? 2 y l n J 3 i S f r a 8 B e " s of rhyolite and Huartzite m tuffaceous sand matrix. 

Abo Formation 

Sownish-red^o 6,? sandstone, 
to S i v \ h t U ? a r k, r e d- w i t h l«ses of white 
l i m i n e ? J n ^ ^ l a y l e n S e S ' d a r k r e d« w i t h t h i n 

red l i l h thin f f i g r a y i "!ar b a s e' S h a l e. d"k 
clay Iso to i l V l t * o f , w h l t e to gray shale and 
s a n d s t ^ ° 4 9 S . f J i siltstone and fine-grained 

shale d^rk r e d n i ^ ; r e d ' a r k ° S i C ' 4 9 5 t 0 6 0 0 ^ 
s i l t v ' ^ n H c J * a } t e r n a t i n g with lenses of 
t h i l l f a n d s t o n e and siltstone and thin lenses* of 
S r k r«H g £ - y S h 3 l e ' 6 0 0 t 0 7 7 5 f t ; sands?Ine, 
dark U ' f t n e - 8 r a f n e d . 7 7S to 800 f t ; shale? 
sto£e and a^ e r n a t i*S with lenses of s i l t y sand-
dark r l * " l t s t 0 " e . 800 to 96S f t ; sandstone, 
b r o i n n J ' r f d n e " ? f a i n e d f 9 6 S t o 1 0 0 5 f t: s " a l e 
a i l E ) ««S ' a l t e r n a t m g with fine-grained 
l r l y Y l o o s ' r o ^ o c ^ t M n l e n s e s o f li»estone. 
f r a T n J 0 0 ? *° « Q S f t ; sandstone, red, fine-
to m S f i t h i C ? S e S 0 f t h i n l^estone gray, 109S 
sandstone' ' thin U n l i t W j t h , l e n s e s of 'fine-grained 

t h l n lenses of white to gray shale and 
limestone, gray, 1130 to 1230 f t . 

Magdalena Group 

a l t e r n ^ ' f e S t 0 , , e u , n e , n b e r c o n s i s t s of limestone, 
aJd c?av V S h 3 l e ' f i n e-« r a i"ed sandstone, 
tMn i f 7 " L l m. e s tone, gray, alternating with 
^ a i n ^ n S ! % ° f K S a n d S t 0 n e - oddish-brown, fine
grained and shale, red, 1230 to 1360 f i - clay 

fill Jo^S^T" °J liraeSt°ne. 2Se, 
and shale r J ^ l^estone, gray,- dense, arkosic, 
sands?™!' r e d d"- sh-brown, with thin lenses of 
ISsJ f? J e d d l S h " b r ° W n > f ine-grained, 1390 to 
to I f i f s ' f i ? t 0 n e ' g r a y ' d e n s e ' "kosic, 1S80 
• J c

6 " c i a y . gray, with thin lenses of 
" e t o n e - g r ay. dense, 162S to 16S0 f t ; lime-

r e d H ? ^ 8 ^ ' d e 2 S e W i t h t h i n ^nses of sandstone 
reddash-brown, fine-grained, 16S0 to 1700 f t 

Thickness 
( f t ) 

Depth 

_£fti 

3S0 (106.7 m) 3S0 (106.7 m 

SO ( IS.2 m) 400 (121.9 m) 

50 ( 15.2 m) 450 (137.1 m) 

780 (237.7 ra) 1230 (374.9 m) 



Los Alamos 
N A T I O N A L LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

NOV -

Date: 
In Reply Refer To 

Mail Stop: 
; ! Telephone 

October 28,1996 
ESH-18 / WQ&H-96-0550 
K497 
(505) (667-7969) 

Mr. Mark Ashley 
Oil Conservation Division 
Energy, Minerals, and Natural Resources Department 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

SUBJECT: GROUND WATER DISCHARGE PLAN GW-31 
DECOMMISSIONING OF LOS ALAMOS NATIONAL LABORATORY'S 
FENTON HILL HOT DRY ROCK GEOTHERMAL FACILITY 

Dear Mr. Ashley: 

I would like to take this opportunity to notify you of the changes that are in progress at Los Alamos 
National Laboratory's (Laboratory) Fenton Hill Hot Dry Rock Geothermal Facility (hereafter, 
facility). The Department of Energy has directed the Laboratory to decommission the facility by the 
end of CY 1996. Please find, for your information, the enclosed copy of the Laboratory's Plugging 
and Abandonment (P&A) Procedures for the facility. These P&A Procedures have been reviewed 
and approved by the following regulatory agencies: OCD, Mr. Roy Johnson; US Bureau of Land 
Management, Mr. Steve Salzman; US Forest Service, Mr. Dennis Trujillo; and NM State Engineer, 
Mr. Charles Wohlenberg for Mr. Calvin Chavez. 

Work is currently under way to P&A sixteen of the facility's nineteen wells. Two wells, EE-2 and 
TH-3, are to be kept open for logging tool development, and shall remain the responsibility of the 
Laboratory's Earth and Environmental Sciences Group (EES-4) to be plugged at a later date. The 
third well to remain open, WW-1, the facility's primary water supply well, will be transferred to the 
Milagro Project. P&A of nine of the shallow and intermediate depth wells has been completed and 
a drilling rig has started work on the first of the deep wells, GT-2. 

After P&A of GT-2 is completed, on approximately October 22, the rig will be moved to EE-1 
where approximately 500k gallons of geothermal fluid in the 1 million gallon service pond will be 
disposed of through injection into the Phase I reservoir through the EE-1 wellbore. The actual 
volume to be injected is uncertain due to varying estimates on the volume of geothermal fluids that 
will be vented from the Phase II reservoir during plugging and abandonment. An Injection Permit 
for EE-1 is on file in your office and will be re-activated by Mr. Roy Johnson, OCD District IV 
Supervisor, when he is satisfied that the condition of the casing is adequate for injection service. 
Once injection is completed, wells EE-1 and EE-3 will be plugged and abandoned. 

in 



Mr. Mark Ashley 
ESH-18/WQ&H-96-0550 

- 2 - October28, 1996 

The actual volume of geothermal fluids injected through the EE-1 wellbore will be recorded and 
reported to your office upon completion of all closure activities. As was discussed during our April 
4, 1996, meeting at the facility, it is the Laboratory's understanding that the geothermal fluids in the 
1 million gallon service are not subject to RCRA due to a specific exclusion for waters produced 
during the exploration, development, or production of geothermal energy [40CFR261.4(b)(5)]. 
Water quality samples of the geothermal fluid will be collected and analyzed prior to injection and 
will be made available to your agency upon your request. The sludge in the bottom of the service 
pond will then be removed and disposed of off-site. 

The majority of the equipment currently on-site will remain there for the time being. The DOE has 
directed that all hardware that could be used for future Hot Dry Rock Geothermal field experiments 
be placed into storage for the present. The Fenton Hill facility is the preferred short-term storage 
site. The remaining equipment, structures, and facilities that are not are not placed into storage will 
be transferred either to the Milagro Project or the U.S.Forest Service. The 1 million gallon storage 
pond will be transferred to the Milagro Project. Perimeter fencing of the facility is scheduled to 
remain in place. 

Under the current schedule, decommissioning of the facility will be completed by December 31, 
1996. Once all decommissioning activities are complete the Laboratory will submit a closure letter 
to your agency which outlines the status of operations and activities at the facility. Please feel free 
to contact me at 667-7969 if you have any questions or concerns regarding decommissioning of the 
Fenton Hill Hot Dry Rock Facility or if you would like to visit the facility during decommissioning 
activities. 

BB/tp 

Enclosures: a/s 

Cy: J. Albright, EES-4, w/o enc, MS D437 
J. Thomson, EES-4, w/o enc, MS D437 
S. Rae, ESH-18, w/enc, MS K497 
N. Williams, ESH-18, w/o enc, MS K497 
M. Saladen, ESH-18, w/o enc, MS K497 
K. Zamora, DOE/LAAO, w/o enc, MS A316 
G. Sinnis, P-23, w/o enc, MS H803 
P. Shanley, ESH-19, w/o enc, MS K498 
WQ&H File, w/enc, MS K497 
CRM-4, w/enc, MS A150 

Bob Beers 
Water Quality and Hydrology 



Department of Energy 
Albuquerque Operations Office 

Los Alamos Area Office 
Los Alamos, New Mexico 87544 

mi 1 2 1996 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Roy Johnson 
Senior Petroleum Geologist 
District IV Supervisor 
New Mexico Oil Conservation Division 
2040 Pacheco Street 
Santa Fe, NM 87507 

Dear Mr. Johnson: 

Subject: Plugging and Abandonment (P&A) Procedures 

Enclosed please find the P&A procedures for wells associated with the Los Alamos 
National Laboratory's (LANL) Fenton Hill Hot Dry Rock Geothermal Project. The 
U. S. Department of Energy has directed LANL to plug and abandon sixteen wells in 
Sandoval County as part of the planned decommissioning of the Fenton Hill facility. 
These P&A procedures are being submitted to your agency for review, comment, and 
approval. 

Questions regarding the enclosed P&A procedures should be addressed to Jim Albright of 
LANL's GeoEngineering Group at 667-4318. Please submit written comments and 
approvals to me at your earliest convenience. 

cc w/enclosure: 
K. Zamora, AAMEP, LAAO 
S. Rae, ESH-18, LANL, MS-K49? 
N. Williams, ESH-18, LANL, MS-K497 
J. Albright, EES-4, LANL, MS-D443 

Sincerely, 

Assistant.Area Manager 
Office of Environment and Projects LAAMEP:7JV-210 

Enclosure 



Department of Energy 
Albuquerque Operations Office 

Los Alamos Area Office 
Los Alamos, New Mexico 87544 

SEP - 6 1936 
CERTTFTED MAIL - RETURN RECEIPT REQUESTED 

Mr. Roy Johnson 
Senior Petroleum Geologist 
Supervisor District IV 
New Mexico Oil Conservation Division 
2040 S. Pacheco Street 
Santa Fe, New Mexico 87507 

Dear Mr. Johnson: 

Subject: Plugging and Abandonment (P&A) Procedures for Wells Associated with Fenton Hill 
Hot Dry Rock Geothermal Project: May 30, 1996 

Following are some additions and modifications which the Los Alamos National Laboratory 
(LANL) wishes to append to the above-referenced document. These come as a result of your 
recommendations and comments and those of Mr. Steve Salzman, U. S. Bureau of Land 
Management. 

1. Mud used for filler plugs on all wells will include an appropriate corrosion inhibitor. 

2. Cement used in all wells will contain 40% silica flour. 

3. The 7-5/8" casing in GT-2 will be cut at the lowest free point and removed. 

4. Attempt to pull 8-5/8" casing in well PC-1. 

5. Cut 7" casing at the lowest free point in well PC-2 and remove. 

6. All casing cuts will be made below the shoe of the next outer casing. In some cases, the 
procedures specify making casing cuts slightly above the shoe. 

Questions regarding these additions and modifications to the existing P&A Procedures should be 
addressed to Jim Albright of LANL's Earth and Environmental Sciences Group at 
(505)667-4318. 

Sincerely, 

LAAMEP:9KZ-023 

Joseph C. Vozella 
Assistant Area Manager 
Office of Environment and 

Projects 

cc: 
See page 2 



1 Roy Johnson 2 

K. Zamora, AAMEP, LAAO 
S. Rae, (ESH-18/WQ&H-96-0401), ESH-18, LANL, 

MS-K497 
B. Beers, ESH-18, LANL, MS-K497 
N. Williams, ESH-18, LANL, MS-K497 
J. Albright, EES-4, LANL, MS-D443 
K. McAda, EPD, AL 



PLUGGING AND ABANDONMENT PROCEDURES 

FOR WELLS ASSOCIATED WITH THE 

FENTON HILL HOT DRY ROCK GEOTHERMAL PROJECT 

May 30, 1996 

Los Alamos National Laboratory 
GeoEngineering Group - EES-4 

Earth and Environmental Sciences D i v i s i o n 
and 

Water Q u a l i t y and Hydrology Group - ESH-18 
Environment, Safety, and Health D i v i s i o n 

REGULATORY APPROVALS: 

N.M. O i l Conservation D i v i s i o n - Roy Johnson 

U.S. Bureau of Land Management - Steve Salzman 

U.S. Forest Service - Dennis T r u j i l l o 

N.M. State Engineer's O f f i c e - Ca l v i n Chavez 



Overviev: 

Los Alamos National Laboratory (LANL) has been directed by the 
U.S. Department of Energy to plug and abandon (P&A) the wells 
associated with the Fenton H i l l Hot Dry Rock (HDR) Geothermal 
Project. The wells are located i n Sandoval County, New Mexico 
approximately 35 miles west of Los Alamos and range i n depth from 
450' to 12,235'. LANL intends to maintain two of the wells 
associated with the project, EE-2A and TH-3, for geoscientific 
studies and instrumentation development. These two wells w i l l be 
abandoned at a l a t e r date. 

Following i s a l i s t of the wells scheduled for abandonment during 
1996. This document contains detailed P&A procedures of each of 
these wells arranged i n the order i n which they appear below. 
Casing schematics are provided for the deeper wells. Sundry 
Notices are attached f o r wells with depths i n excess of 1,000'. 

Name Depth Casina Previous Service 
GT- 2 8 ,909' See schematic Phase I production 
EE-1 10 ,053' See schematic Phase I i n j e c t i o n 
EE-3A 12 , 107 1 See schematic Phase I I i n j e c t i o n 
GT- 1 2 ,575' See schematic Heat/seismic measurement 
PC- 1 2 ,178' See schematic Heat/seismic measurement 
PC-2 1 ,825' See schematic Heat/seismic measurement 

97• Heat measurement TH-A 590' 4-l/2"/7" cemented @ 
Heat/seismic measurement 
97• Heat measurement 

TH-B 650' 4-l/2"/7" cemented § 97 • Heat measurement 
TH-C 750 1 4/l/2"/7" cemented § 97 1 Heat measurement 
TH-D 500' 4-l/2"/7" cemented @ 97' Heat measurement 
TH-1 450' 1-1/2" s t e e l pipe Heat measurement 
TH-2 450' 1-1/2" s t e e l pipe Heat measurement 
TH-4 450' 1-1/2" s t e e l pipe Heat measurement 
TH-5 450' 1-1/2" s t e e l pipe Heat measurement 
WW- 2 450' 16" casing ( s l o t t e d ) Fresh water prod. 
WW- 3 460' 16" casing ( s l o t t e d ) Fresh water prod. 

Water Disposal i n the Phase I reservoir 

Approximately 700,000 gallons of produced geothermal f l u i d w i l l 
be injected i n t o the Phase I Hot Dry Rock reservoir through the 
EE-1 wellbore. GT-2 and EE-1 are the only two wells connected to 
the Phase I reservoir which i s located approximately 8,000-9,600' 
below the surface and isolated from the aquifers by app. 5,500' 
of impermeable granite. GT-2 w i l l be plugged and abandoned p r i o r 
to i n j e c t i o n operations. The 8-5/8" casing i n EE-1 w i l l be 
perforated at approximately 7,600' and cement squeezed outside 
the casing up to 6,500' to assure that the Phase I reservoir i s 
isolated from the 8-5/8" x 10-3/4" casing annulus p r i o r to 
i n j e c t i o n . A mechanical i n t e g r i t y t e s t of the 8-5/8" casing w i l l 
then be performed. I f there i s evidence of a leak i n the 8-5/8" 
casing, f l u i d i n j e c t i o n w i l l be performed through d r i l l pipe and 
a packer set j u s t above the 7-5/8" casing shoe at 9,599'. 
Complete P&A of EE-1 w i l l be performed immediately a f t e r the 
i n j e c t i o n operations are complete. 

m 



Well Locations 

The physical locations of the deep wells (those over 1,000' in 
depth) can be found on the attached Sundry Notices. The remaining 
well locations are provided in Attachment 7. 

Schedule 

The P&A operations w i l l be performed using three different rigs: 
a d r i l l i n g r i g rated to 500,000 lb hook load for the the deep 
wells (GT-2, EE-1, and EE-3A), a workover rig rated to 150,000 
for the a l l other wells with casing sizes over 1-1/2", and a LANL 
owned pulling unit for well TH-1,2,4, and 5. Two rigs may be 
active simultaneously. Operations may start as soon as mid-July 
and i t ' s expected that a l l P&A work w i l l be completed before 
October 1, 1996. 

Attachments 
l.A. Sundry Notice for EE-1 
l.B. P&A procedures for EE-1 
1. C. Casing schematic for EE-1 
2. A. Sundry notice for EE-3 
2.B. P&A procedures for EE-3 
2. C. Casing schematic for EE-3 
3. A. Sundry Notice for GT-1 
3.B. P&A procedures for GT-1 
3. C. Casing schematic for GT-1 
4. A. Sundry Notice for GT-2 
4.B. P&A procedures for GT-2 
4. C. Casing schematic for GT-2 
5. A. Sundry Notice for PC-1 
5.B. P&A procedures for PC-1 
5. C. Casing schematic for PC-1 
6. A. Sundry Notice for PC-2 
6.B. P&A procedures for PC-2 
6. C. Casing schematic for PC-2 
7. Casing Descriptions, P&A Procedures, and Physical Locations 

for Shallow Wells Associated with the Fenton H i l l Project 

ui 



STATE OF NEW MEXICO 
ENERGY ANO MINERALS DEPARTMENT 

N O . O F C O P I E S R E C E I V E D 

D I S T R I B U T I O N 

F i l e 

N. M. B. M . 

U . S. G . S 

Opera to r 

L a n d O f f i c e 

ATTACHMENT 1 - A ^ 
O I L C O N S E R V A T I O N D I V ^ D N 

2040-S.Pacheco 
S A N T A F E , N E W M E X I C O 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 

O N . 

GEOTHERMAL RESOURCES WELLS 

fo rm G-103 
Adopted 10-1-74 
Revised 10-1-78 

Do N o t Use Th is F o r m l o r Proposals to D r i l l or to Deepen or Plug Back to a D i f f e r e n t Reservo i r . Use " A p p l i c a t i o n 
For Pe rm i t ( F o r m G-101) fo r Such Proposals.) 

T y p e of we l l G e o t h e r m a l Producer 

T J 
L o w - T e m p T h e r m a l • 

T e m p . Observa t ion 

In jec t i on /D isposa l C^] 

Federal Land Use 
Agreement 
S. Indicate Type o f Lease 

State D I ce O 

S.a State Lease No . 

7. Un i t Agreement Name 

Fenton H i l l 
2. Name o f O p e r a t o r 

Los Alamos National Laboratory 
8. Farm or Lease Name 

3. Address o f O p e r a l o r 

P.O.Box 1663 Los Alamos, NM 87545 
9. Well N o . 

EE-1 
4 . L o c a t i o n o f Wel l 

U n i t L e t t e r 

10. Field and Poo l , or Wi ldca t 

1,463 . Feet F r o m The . 
East . L i n e ' n i 1 » 5 0 1 p r K \ p r o m 

T h e North 
. L i n e , Sec t ion 13 _ T o w n $ n i p _ 19N .Range . 2E . N M P M . 

IS. Elevation (Show whether DF, RT. CR. etc.) 

8,695' 
12. C o u n t y 

Sandoval 
16. Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K CH A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G OPNS. CD PLUG 4 A B A N D O N M E N T 

C A S I N G T E S T A N D C E M E N T JOB D 

N O T I C E O F I N T E N T I O N T O : 

P E R F O R M R E M E O I A L W O R K CH P L U G A N D A B A N D O N 1 3 

T E M P O R A R I L Y A B A N D O N D 

P U L L O R A L T E R C A S I N G O C H A N G E P L A N S Q 

O T H E R • 
O T H E R . 

17. Descr ibe Proposed or c o m p l e t e d Opera t i ons (C lear ly s late a l l p e r t i n e n t deta i ls , a n d g ive p e r t i n e n e t dates, i n c l ud ing es t imated da le o f s t a r l i n g a n y 

p r o p o s e d w o r k ) SEE R U L E 2 0 3 . ' 

Set cement retainer at 8,800', set cement plug from 8,800' to casing shoe at 9,599', 
set 200 linear foot plug on top of retainer. Fill hole with 40 vis mud. Tag cement top. 
Cut 8-5/8" casing at 6,500' and remove. Set 200 linear foot cement plug from 6,300-6,500'. 
Set cement retainer just above cement plug in 10-3/4" casing and set 200 linear foot 
above retainer. Fill hole with 30-40 vis mud. Tag cement top. Run CBL to verify cement 
in 10-3/4" x 13-3/8" annulus - perf and squeeze i f needed. Set 100 linear foot cement 
plugs at 2,000' intervals up to 1,000'. Set cement plug from 800-1,000'. Set 50 linear 
foot plug at surface. Cut off casings 6' below ground level and weld plate with well 
name on top. Cover wellhead. 
See attached detailed procedures and casing schematic. 

It is estimated that this proposed work may start in mid-July, 1996. 

18. I hereby c e r t i f y t ha t the i n f o r m a t i o n above is t rue and c o m p l e t e to the best o f m y k n o w l e d g e and bel ief . 

A P P R O V E D B Y T I T L E _ _ _ _ D A T E . 



ATTACHMENT l.B. 

Los Alamos National Laboratory 

Fenton H i l l Hot Dry Rock Test S i t e 

Preliminary Well Abandonment Procedure 
Well: EE-1 

ThermaSource, Inc. 

4-2-96 Revision 2 

Per t i n e n t Well Data 

1. Well Completed 9-22-81 

2. Total Depth 9-5/8" hole to 10,053'. 

3. Combination s t r i n g of 7-5/8" and 8-5/8" casing run from 
9599' t o surface. 7-5/8" 26.4 ppf, N-80 h y d r i l casing 
from 8600' t o 9599'. 8-5/8" 32 ppf, K-55, LT&C casing 
run from 8600' back t o surface. Cemented annulus from 
7700' t o 9020'. 

4. 10-3/4" 45.5 ppf, K-55 Buttress casing run from 6420' 
back t o surface. Cemented annulus from 4640' t o 6420' . 
Hole i n 10-3/4" casing due to parted casing a t 27C' and 
cemented four times w i t h 500 sacks of cement. 

5. 13-3/8" 54.5 ppf, K-55, ST&C casing run from 2432' back 
to surface. Cemented annulus from 2100' t o 2432' and 
79C' up t o surface. 

6. 20" 94 ppf, H-40, Buttress casing run from 580' back t o 
surface and cemented form 530' to surface. 

7. 30" conductor cemented i n a 48" hole t o 25'. 

8. Fish l e f t i n 9-5/8" open hole form 9747" to t o t a l depth 
consisting of 5-1/2" casing and inflatable packer. 

Time Sequence of Operations 

24 hours 1. Rig up on w e l l and nippl e up appropriate blow 
out prevpntor stack. Test stack rind compl ot/o 
r i g up operations. 

18 hours 2. Pick up 6-3/4" b i t and run i n hole p i c k i n g up 
d r i l l pipe. Check f o r bridges and 
o b s t r u c t i o n s . Run i n t o bottom of 7-5/8" 
casing a t 9599'. 



ATTACHMENT l.B. (cont'd, 

Los Alamos National Lab 
Fenton H i l l HDR 
EE-1 Well Abandonment 
4-2-96 Revision 2 
Page 2 

8 hours 3. P u l l out of hole w i t h b i t and pick up cement 
r e t a i n e r on d r i l l pipe and run i n hole w i t h 
same to 9500' . 

4 hours 4. Set cement r e t a i n e r i n 7-5/8" at approximately 
8800' a depth based on the r e s u l t s of CBL and 
p u l l o f f of same. Stab back i n t o r e t a i n e r and 
pump below r e t a i n e r w i t h water. Then mix and 
pump enough cement t o f i l l the 7-5/8" casing 
from the r e t i a n e r t o the shoe of the 7-5/8" 
casing below the r e t a i n e r . Displace a l l cement 
below r e t a i n e r , p u l l out of r e t a i n e r and 
prepare to set cement plugs on top of r e t a i n e r . 

10 hours 5. Mix and pump enough cement t o f i l l 7-5/8" 
casing from 8800' up to 8600'. P u l l up and 
wait on cement f o r 8 hours. Mix and pump 30 to 
40 v i s . gel mud t o f i l l hole. Run i n hole and 
tag top of cement t o v e r i f y proper l o c a t i o n of 
cement plug. 

12 hours 6. Pull out hole and pick up 8-5/8" casing cutter 
and run in hole with same. Cut 8-5/8" casing 
at 6500'. Pull out of hole with cutter. 

24 hours 7. P u l l and lay down 8-5/8" casing from 6500', 
approximately 80' below the shoe of the 10-3/4" 
casing, i f casing p u l l s f r e e i f casing does not 
p u l l free then r i g up to run cement bond log 
and f r e e p o i n t i n d i c a t o r . I f casing i s not 
fre e i n open hole then v e r i f y from logs t h a t 
formations do not contain usable water the cut 
8-5/8" at the top free p o i n t and proceed ahead 
w i t h cut and p u l l 8-5/8" casing. 

10 hours 8. Pick up 9-7/8" b i t and 10-3/4" casing scrapper. 
Run i n hole and check casing f o r bridges or 
ob s t r u c t i o n s i n the 10-3/4" casing. Run i n t o 
casing t o 8-5/8" casing stub w i t h open ended 
d r i l l pipe and set cement plug i n open hole 
from top of 8-5/8" casing stub up i n s i d e 10-
3/4" casing.. 

8 hours 9. P u l l out of hole w i t h b i t and pic k up 10-3/4" 
45.5 ppf casing cement r e t a i n e r and run i n hole 
w i t h same. Set r e t a i n e r s l i g h t l y above cement 
plug. Disengage from r e t a i n e r and p u l l up 



ATTACHMENT l.B. (cont'd) 

Los Alamos National Lab 
Fenton H i l l HDR 
EE-1 Well Abandonment 
4-2-96 Revision 2 
Page 3 

above r e t a i n e r . 

10 hours 10. Mix and pump cement to f i l l 10-3/4" casing from 
r e t a i n e r up 200'. P u l l out of cement and wait 
on cement f o r 8 hours. While w a i t i n g on cement 
c i r c u l a t e and mix mud f i l l i n g 10-3/4 casing 
w i t h 30 t o 40 v i s gel mud. Run i n hole and tag 
top of cement t o v e r i f y proper l o c a t i o n of 
cement. 

6 hours 11. Run cement bond log on 10-3/4" casing to v e r i f y 
cement m annulus of 10-3/4" and 13-3/8". 

4 hours 12. I f cement i n located i n annulus the proceed 
ahead w i t h abandonment. Set 200 l i n e a r f e e t 
cement plugs i n the mud l e f t i n the wellbore 
every 2000' from the bottom cement plug set on 
top of the cement r e t a i n e r t o the surface. 

2 hours 13. Set f i n a l cement plug from 50' up t o surface. 

18 hours 14. Nipple down blow out preventer stack. Cut and 
remove a l l casing s t r i n g s t o below ground 
l e v e l . Weld metal p l a t e on top of a l l casing 
s t r i n g s w i t h w e l l name welded i n t o p l a t e . 

18 hours 15. Nipple down and r i g up t o move t o next w e l l . 

172 hours (7.17 days) T o t a l Time on Location 



KB Depths $ 

25 ft i 

270 ft 

580 ft 
600 ft 

ATTACHMENT l .C . 

2100 ft 

2401 ft 

2431 ft 

2600 ft 

3350 ft 

4640 ft 

6420 ft 

7700 ft 

7936 ft 

8600 ft 

9020 ft 

9599 ft 

9747 ft 

P *1 

3 

KB 8711 ft - GL 8696 ft 
48" hole drilled to 10' GL 
30" culvert SA 10" GL with 10 yards concrete 

10 3/4" casing parted at 270' - cemented four times 
with a total of 500 sacks 
20" 94# H-40 BT&C casing SA 580' with 830 ft3 cement 
26 1/2" hole drilled to 600' 

13 3/8" stage collar 
Wellbore Diagram 

for EE-1 
9-22-81 

13 3/8" stage collar cemented without returns 
Cement lost to LC zone 

Lost circulation zone in 17 1/2" hole 

Calculated top of cement on first stage 
recementing of 13 3/8" casing 
Top of Precambrian 

13 3/8" 54.5# k-55 ST&C casing SA 2432" with 
225 sacks of cement on recementing 
17 1/2" hole drilled to 2600' 

Lost circulation zone in 12 1/4" hole 

Top of cement per CBL on cementing of 
10 3/4" casing 

10 3/4" 45.5# K-55 BT&C casing SA 6420 with 
300 ft3 cement 

Top of cement per CBL at 7700' on cementing 
of of 8 5/8x7 5/8"casing 
Lost circulation zone in 9 7/8" hole 

Bottom of 8 5/8" 32# k-55 LT&C casing 
Top of 7 5/8" 26.4# N-80 Hydril casing 

Bottom of cement per CBL at 9020' 

7 5/8" 26.4# N-80 Hydril casing SA 9599' 
with 240 ft 3 and recemented with 180 ft 3 

Top of fish (5 1/2" casing and inflatable packers) 

10,053 ft TD of 9 5/8" hole (cleaned out with 6 3/4' bit) 



STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

N O . O F COPIES R E C E I V E D 

D I S T R I B U T I O N 

F i l e 

N. M. B. M . 
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ATTACHMENT 2.A. 
O I L C O N S E R V A T I O N D l W S I O N 

2040 S.Pacheco 
S A N T A F E , NEW M E X I C O 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

Fono G-10J 
Adopted 10-1 -
Revised 10-1-

Oo N o t Use T h i i F o r m fo r Proposals t o D r i l l or to Deepen or Plug Back to • D i f fe rent Reservoir . Use " A p p l i c a t i o n 
For Permi t - • • ( F o r m G-101 ) f o r Such Proposals.) 

1 • T y p e of we l l G e o t h e r m a l Producer 

L o w - T e m p T h e r m a l a 

T e m p . Observat ion " T J 

In jec t ion /D isposa l & 

Federal Land Use 
•A§̂ =eemeflt-
5. Indicate Type o f Lease 

Slate • I c e C 

S.a Slate Lease No . 

7. Uni t Agreement Name 

Fenton Hi l l 
2. Name o f O p e r a t o r 

Los Alamos National Laboratory 
8. Farm or Lease Name 

3. Address o f Ope ra lo r 

P.O.Box 1663 Los Alamos, 87545 
9. Well N o . 

EE-3 
4 . L o c a t i o n o f Wel l 

Un i t Le t te r 1,754 East 1,420 
.Fee t F r o m The L ine and Feet F r o m 

10. Field and Pool , or Wi ldcat 

The 
North 

. L i n e , S e c t i o n 13 _ T o w n s h l p . 19N .Range . 
2E 

15. Elevation (Show whether DF, RT, GR, etc.) 

8,695' 
12. C o u n t y 

Sandoval 
16. 

NOTICE OF INTENTION TO: 

P E R F O R M R E M E D I A L W O R K Q P L U G A N O A B A N D O N 

T E M P O R A R I L Y A B A N O O N D 

P U L L OR A L T E R C A S I N G Q C H A N G E P L A N S 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 
SUBSEQUENT REPORT OF: 

E ) R E M E D I A L W O R K D A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G OPNS. O PLUG & A 8 A N D O N M E N 

C A S I N G T E S T A N D C E M E N T JOB • 

O T H E R • 
O T H E R . 

17. Describe Proposed or c o m p l e t e d Ope ra t i ons (C lear ly state a l l p e r t i n e n t detai ls, a n d give p e r t i n e n e t dales, i n c l ud ing es t imated date o f s ta r t ing an 

p r o p o s e d w o r k ) SEE R U L F . 2 0 3 . 

Pull 4-1/2" tubing from PBR at 9 ,191 ' . Set cement retainer (9-5/8") at 9,100'. 
Set cement plug from 9,100' to 8,900' . F i l l hole with 30-40 v i s . mud. Tag cement top. 
Cut 9-5/8" casing at 4,200' and remove (see step 6 of attached prodedure for contingency). 
Set cement plug at 4,100-4,200'. F i l l hole with 30-40 v i s . mud. Tag cement top. 
Set 13-3/8" cement reta iner at 2,452' . Set 100 l inear foot cement plug on top of reat iner . 
Set cement plug at 1,371-1,471'. Set 50 l inear foot plug at surface. Cut o f f casing 
6' below ground level and weld plate with well name on top. Cover wellhead. 
See attached deta i led procedures and casing schematic. 

I t is estimated that th i s proposed work may s tar t in late July 1996. 

u ' t cb ) ce r t i f y that the i n f o r m a t i o n above is t rue and c o m p l e t e l o Ihe best o f my k n o w l e d g e and be l ie f . 



ATTACHMLNT 2.B. 

Los Alamos National Laboratory 

Fenton H i l l Hot Dry Rock Test S i t e 

Preliminary Well Abandonment Procedure 
Well: EE-3A 

ThermaSource, Inc. 

4-2-96 Revision 3 

Per t i n e n t Well Data 

1. EE-3A was o r i g i n a l l y completed on May 14, 1986. 

2. 9-5/8" casing was o r i g i n a l l y set i n the o r i g i n a l EE-3 at 
a t o t a l depth of 10,374'. EE-3 was o r i g i n a l l y d r i l l e d 
t o 13,933' on 8-7-81. EE-3 was adequately abandoned 
and EE-3A was sidetracked through a section cut i n the 
9-5/8" between 9285' t o 9372'. The sec t i o n was then 
underreamed t o 16" from 9293' t o 9330'. Present bottom 
of 9-5/8" casing a t 9285'. 9-5/8" casing i s cemented 
from 9285' up t o 5200' using stage c o l l a r a t 7281'. Top 
of cement i n 9-5/8" casing X 12-1/4" hole i s at 
approximately 5200' based on CBL. 

3. Casing leak or hole i n the 9-5/8" casing located at 
approximately 4150'. Pressure up on 9-5/8" casing 
r e s u l t w i t h pressure appearing on the 9-5/8" X 13-3/8" 
annulus. 

4. 13-3/8" casing set t o t o t a l depth of 2552' and cemented 
from 2552' up t o 2275' and from 1421' back t o surface 
using an e x t e r n a l casing packer set a t 1421' i n 20" 
casing. 

5. 20" casing set t o t o t a l depth of 1580' and cemented from 
t o t a l depth back t o surface. 

6. 30" conductor pipe set and cemented t o a t o t a l depth of 
87' . 

7. 5-1/2" l i n e r from 9191' t o 11,436' and cemented from 
11,436' up t o 10,950'. Combination 4-1/2" (3.75" 
Minimum I.D.) and 5" t u b i n g tied-back t o top of l i n e r at 
9191' using p o l i s h bore receptacle back t o surface. 

8. EE-3A was d r i l l e d w i t h a 8-1/2" b i t t o t o t a l depth of 
13,182 on 6-17-85. Hole was plugged back w i t h b a r i t e , 
packer and sand t o 12,107'. 



ATTACHMENT 2.B. (cont'd) 

Los Alamos Na t iona l Lab 
Fenton H i l l HDR 
EE-3A Well Abandonment 
4-2-96 Revis ion 3 
Page 2 

Time Sequence of Operations 

18 hours 1. 

12 hours 

6 hours 

8 hours 

Rig up on w e l l and nipple up appropriate blow 
preventer stack. Test stack and complete r i g 
up operations. 

Rig up and p u l l 4-1/2" tubing and p u l l same out 
of hole and la y down same from tie-back sleeve 
at 9191' . 

Pick up 8-1/2" b i t and 9-5/8" casing scrapper. 
Run i n hole w i t h same and check 9-5/8" casing 
to 9100'. 

P u l l out of hole w i t h 8-1/2" b i t and p i c k up 9-
5/8" casing cement r e t a i n e r . Run i n hole w i t h 
r e t a i n e r and set same at 9100'. Disengage from 
r e t a i n e r and p u l l above r e t a i n e r and prepare t o 
set cement plug. 

10 hours Mix and pump cement t o f i l l 200 l i n e a r f e e t of 
9-5/8" casing from 9100' up t o 8900'. P u l l out 
of cement and wait on cement form 8 hours. 
While w a i t i n g on cement mix and f i l l hole w i t h 
30 t o 40 v i s . gel mud. Tag top of cement t o 
v e r i f y proper l o c a t i o n of cement. 

26 hours 

12 hours 7. 

P u l l out of hole and pick up 9-5/8" casing 
c u t t e r and cut 9-5/8" casing a t approximately 
4200'. P u l l out of hole and attempt t o p u l l 9-
5/8" casing. P u l l and lay down 9-5/8" casing. 
I f unable t o p u l l 9-5/8" then run i n hole w i t h 
cement r e t a i n e r and set same at 4100' 
approximately 50' above casing leak. Pump 
below r e t a i n e r and attempt t o e s t a b l i s h 
c i r c u l a t i o n through the leak and up the annulus 
of 9-5/8" X 13-3/8" t o the surface. I f 
c i r c u l a t i o n can be established then mix and 
pump cement t o f i l l 9-5/8" X 13-3/8" annulus up 
to a f r e e p o i n t so t h a t the upper p o r t i o n of 
the 9-5/8" can be recovered. Then proceed on 
w i t h the remainder of the procedures. 

Run i n hole w i t h 12-1/4" b i t and 13-3/8" casing 
scrapper. Clean out 13-3/8" casing t o 2552' 
and 12-1/4" open hole t o top of 9-5/8" stub at 
4200'. T r i p out of hole w i t h b i t and run i n 



ATTACHMENT 2.B. (cont'd) 

Los Alamos National Lab 
Fenton H i l l HDR 
EE-3A Well Abandonment 
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12 hours 8. 

5 hours 

hole open ended to top of 9-5/8" stub and set 
100 linear open hole cement plug from top of 9-
5/8" stub up to 4100' +/-. 

Wait on cement to set and tag top to v e r i f y 
cement plug i s i n proper location. F i l l hole 
with good 30 to 40 v i s . gel mud. 

Trip to pick up 13-3/8" casing cement retainer 
and run in hole with same. Set retainer at 
2452'. Disengage from retainer and pull above 
same and prepare to set cement plug. 

3 hours 10. Mix and pump cement to f i l l 100 linear feet of 
13-3/8" casing from 2452' up to 2352'. Mix and 
f i l l hole with 30 to 40 vis gel mud. 

2 hours 11. Set another cement plug from 1471' up to 1371' 
and another from 50' to surface. 

18 hours 12. Nipple down blow out preventer stack and cut 
a l l casing s t r i n g at ground l e v e l . Weld top 
plate on a l l casings with well name welded on 
top. 

18 hours 13. Rig down and release r i g , 

150 hours (6.25 days) Total Time on Location 



ATTACHMENT 2.C. 

Present Configuration of EE 3-A 
As Completed June 17, 1988 

(Drawing revised 4 /15/91, all depths in ft) 

' Landing Joint 

87** 
107** 

1403** 
1421** 

1580** 
1923** 

2275 

2552** 
2566** 

5200 

6,444** 
7281** 

1 

9 5/8" Casing Slips with 
400,000 lbs 3/17/84 

Reconnection Sub 
30" Conductor Pipe - spudded 26" Hole 5/22/80 

Stage Collar 
13 3/8" x 20" Casing Packer 
20" 133 lb/ft K 55 set with 
180,000 lbs on the Slips 
Bottom of 26" Hole 

Top of Cement 

13 3/8" 72 lb/ft N-80 Grade S 95 Set 
with 725,000 lbs on the Slips 
Bottom od 17 1/2" Hole 

4 1/2" Tubing 3.75" minimum ID in Seal Assembly 

Top of Cement per CBL 

9 5/8" Casing 

Kick-off Point 

2nd Stage Collar Cemented with 885,000 lbs 
on the 9 5/8" Casing Slips 8/19/81 

* 37.6 KB Plugback EE-3A 
•* 27 KB Drill Rig EE-3 
* " 22 KB Workover/Completion 

Rig EE3-Side track EE-3A 

Effective 4/30/92 



Attachment 2.C. (cont'd) 

Present Configuration of EE-3A. Completed by May 14,1986 
(Drawing revised 4/15/91, all depths in ft) 

UA 7281" Stage Collar 

8735* Top of 5 1/2" Stiff Tubing 

9191 * Top of Tie-back Sleeve 
9225* Bottom of Seal Assembly - Landed 5/13/86 
9239 Bottom of 40 ft Polished-Bore-Receptacle 

Top of 
Window 
9285*** 

9293**-

16" Under-
reamed Hole 

9330** 

Bottom of 
Window 9372*** 

Packer Whipstock (Top at 9349***) Set 2/2/85 

10595* Reconnection Sub Set 5/9/86 

10950* Top of Liner Cement 

Bridge Plug 
9428*** 

EE-3X 9444** 
Whipstock 9464" 
Set 3/2/81 

Calculated Top of 
Cement Plug 10105" 

9 5/8" Casing Shoe 10374** 
Top of Barite Plug 10415*** 

Bottom of 12 1/4" Hole 10811 

Top of Liner Cement 10898 

EE-3X drilled to 10528" 
Plugged back from fish 
at 9738 with cement plug 
to 9464** 

11436* 5 1/2" Liner Shoe Cemented 
4/21/86 

11810* Bottom of Cement Plug 

12107* Top of Fill 

12235* Top of Sand 
12271* Top of Barite 

4 1/2" Liner Shoe 11390*** 
Cemented 12/8/82 

Top of Sand Plug 11770*** 

* 37.6 KB Redrill Rig EE-3A 
** 27 KB Drill Rig EE-3 

22 KB Workover/Completion 
Rig EE-3/Side track EE-3A 

12820*Top Of 
Sand Plug 

3182" 
Total Depth 
8 1/2" Hole 
6/17/85 

Total Depth 8 3/4" Hole 13933** 
8/7/81 

Effective 4/30/92 



STATE OF NEW MEXICO* 
ENERGY AND MINERALS DEPARTMENT 

NO. O F COPIES D E C E I V E D 

D I S T R I B U T I O N 

N. M. B. M . 

U. S. G. S 

Opera to r 

L a n d O f f i c e 

ATTACHMENT 3.A. 
OIL CONSERVATION D^PSION 

2040--S.Pacheco 
S A N T A F E , N E W M E X I C O 8 7 5 0 1 

SUNDRY NOTICES ANO REPORTS 

ON 

GEOTHERMAL RESOURCES WELLS 

Form C-103 
Adopted 10-1-
Revded 10-1-

Do N o t Use This F o r m for Proposals to D r i l l o r t o Deepen or Plug Back to a D i f fe ren t Reservoir . Use " A p p l i c a t i o n 
For Permi t - " ( F o r m G-101) l o r Such Proposals. I 

G e o t h e r m a l Producer ' • T y p e of we l l 

L o w - T e m p The rma l • 

T e m p . Ooserva t lon 

In jec t i on /D lsoosa l • 

Federal Land Use 
Agreement 
S. Indicate Type o f Lease 

Slate • |.'C1: Q 
5.a Slate Lease No . 

2. Name o f O p e r a t o r 

Los Alamos National Laboratory 
3. Address o f O p e r a l o r 

P.O.Box 1663 Los Alamos, NM 87545 

! 4 . L o c a t i o n of Wel l 

U n i l Le t t e r 403 . Feet F r o m The . East 
. L i n e and . 

1,253 
Feel F r o m 

South . L i n e , Sec t i on . _ T o w n s h i p 19N .Range . 

15. Elevation (Show whether DF, RT. GR. etc.) 

8,475' 

7. Un i t Agreement Name 

Fenton H i l l 
8. I 'arm or Lease Name 

9. Well No . 

GT-1 
10. Field and I 'oo l , or Wi ldcat 

I 6. Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 
SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K • A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G OPNS. • P L U G 4. A B A N D O N M E N 

C A S I N G T E S T A N D C E M E N T JOB CH 

NOTICE OF INTENTION TO: 

P E R F O R M R E M E D I A L W O R K D P L U G A N D A B A N D O N ® 

T E M P O R A R I L Y A B A N D O N D 

P U L L OR A L T E R C A S I N G O C H A N G E P L A N S D 

O T H E R . • 

O T H E R . 

17. Descnhe Proposed or c o m p l e t e d Ope ra t i ons (C lea r l y state a l l p e r t i n e n t detai ls, and g ive p e r t i n e n e t dales, i n c l u d i n g es t imated dale o f s tar l ing a n , 

p r o p o s e d w o r k ) SEE U U L i : 2 0 3 . 

Attempt to pul l 5" casing. I f unsuccessful, set 5" bridge plug at 2,300' and set 100 
l inear foot cement plugs above and below bridge plug. F i l l hole with 9.5 ppg mud. 
Cut 5" casing at 1,300' and remove. Set 7-5/8" bridge plug at 1,250' and set 100 
l inear foot cement plugs above and below bridge plug. F i l l hole with 9.5 ppg mud. 
Set 100 l inear foot plug at surface. Cut o f f casing 6' below ground level and weld 
plate with well name on top. Cover wellhead and restore locat ion to or ig ina l condit ion. 
See attached deta i led procedures and casing schematic. 

I t is estimated that th i s proposed work may s tar t in late Ju ly , 1996. 

18- I luvcby ccrltfy (hat the information above is true and complete (o Ihe best of my knowledge and belief. 

SIGNED . ( X & ^ } A ^ ~ TITLE C^M? Lr^ M>T^ 



ATTACHMENT 3.B. 

Los Alamos National Laboratory 

Fenton H i l l Hot Dry Rock Test Site 

Well Abandonment Procedure 
Well: GT-1 

i 

ThermaSource, Inc. 

5-21-96 

Pertinent Well Data 

1. Well Completed 6-30-72. 

2. T o t a l Depth i s 2575' i n Precambrian amphibolite. 

3. 10-3/4" casing set at 258' i n a 13-3/4" hole. Cement 
info r m a t i o n was not a v a i l a b l e . 

4. 7-5/8" casing set at 1357" i n a 9-7/8" hole which was 
d r i l l e d t o 1600'. Cement information was not a v a i l a b l e . 

5. 5" casing set at 2400' i n a 6-3/4" hole. Cement 
in f o r m a t i o n was not a v a i l a b l e . 

6. 4" open hole d r i l l e d from 2400' t o 2430' and 4-1/4" hole 
then opened t o 2430' and d r i l l e d t o 2575'. 

7. Approximate water l e v e l s i n hole a t 320' i n 1972 and 
480' i n 1973. 

Time . Sequence of Qperat ions 

.1. Move i n r i g and center same over w e l l . 

6 hours 2. Nipple up necessary blow out preventer stack. 

10 hours 3. Since no cement in f o r m a t i o n i s a v a i l a b l e , r i g 
up and attempt to p u l l 5" casing. I f success 
then p u l l same out of hole and l a y down same. 

10 hours I f unsuccessful then p i c k up 4-1/4" b i t and 
run i n hole w i t h b i t on 2-3/8" t u b i n g t o check 
f o r f i l l or o b s t r u c t i o n s . Then p i c k up 5" 
bridge plug and run i n hole w i t h same and set 
plug a t 2300' Mix and pump cement below 
bridge plug and dump enough cement t o f i l l 100 
l i n e a r f e e t of 5" casing. Mix and f i l l hole 
w i t h heavy non-corrosive gel mud. T r i p out of 
hole and pick up 5" casing c u t t e r . Run i n 
hole and cut 5" casing at 1300'. P u l l out of 



1 
ATTACHMENT 3.B. (cont'd) 

Los Alamos National Lab. 
Fenton H i l l HDR 
GT-1 
5-21-96 
Page 2 

6 hours 

6 hours 

4 hours 

2 hours 

6. 

hole and lay down casing c u t t e r . P u l l and lay 
down 5" casing from cut upward. 

Pick up 6-7/8" b i t and run i n t o 7-5/8" casing 
to check f o r f i l l or obstructions. 

Pick up 7-5/8" bridge plug and run i n hole 
w i t h same. Set bridge plug at 1250' (50' 
above casing stub. 

Mix and pump cement below bridge plug and dump 
enough cement t o f i l l 100 l i n e a r f e e t of 7-
5/8". P u l l above cement, mix and pump heavy 
non-corrosive gel mud to f i l l hole. 

Set f i n a l surface cement plug from surface to 
100 ' . 

4 hours 

2 hours 9. 

Cut and remove a l l casings 6' below ground 
l e v e l . weld s t e e l p l a t e on top of casings 
w i t h w e l l number welded on top of same. 

Cover wellhead and restore l o c a t i o n to n a t u r a l 
cond i t i o n . 

10, Release r i d to next w e l l . 

40 hours T o t a l Time on Location 



ATTACHMENT 3.C. 

GT-1 VELLBDRE SCHEMATIC 5/29/96 
FORMATION TOPS 

Abiquiu t u f f - 60' 
Abo - 160' 

258' 

Magdelena - 1,070' 

1,357' 

Sandia - 1,815' 

Precaribrian 2,105' 

2,400' 

2,575' 

A 

A 

10-3/4 CASING SHOE (no wt. available) 
CEMENTED 

13-3 /4 ' HOLE TD 280' 

K 7 - 5 / 8 ' CASING SHOE (no wt. available) 
CEMENTED 

9 - 7 / 8 ' HOLE TD 1,600' 

^ 5' CASING SHOE (no wt. available) 
NOT CEMENTED 
6-3/4' HDLE TD 2,410' 

4-1/4' OPEN HOLE TO TD 

Notes: Although not documented, 
the 10-3/4' and 7-5/8' casing strings 
were probably only cemented a few 
feet at the bottom, but there may 
have been cement poured behind the 
casing, 

WELL COMPLETED 6/30/72 
LOCATED IN BARLEY CNYN 



STATE OF NEW MEXICO 
ENERGY ANO MINERALS DEPARTMENT 

NO. O F COPIES R E C E I V E D 

D I S T R I B U T I O N 

F,le 

N. M. U. M. 

U. S. G. S 

I Opera to r 

Land O f f i c e 

ATTACHMENT 4.A. A 

O I L C O N S E R ^ V i A T I O N D I ^ S I O N 

2040-S.Pacheco 
S A N T A F E , N E W M E X I C O 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 

ON 

GEOTHERMAL RESOURCES WELLS 

F o r * C-103 
M o p t e d ' I O ^ l - / 
Rev i l ed '10 -1 -7 

Federal Land Use 
Agreement 
S.~" Indicate Type o f Lease 

Slate • i. ' c c • 
S.a State Lease N o . 

Do N o t U te T h i i F o r m tor Proposals t o D r i l l or t o Deepen or P lug Back t o a D i f fe ren t Reservoir. U te " A p p l i c a t i o n 
For Permi t - " ( F o r m G-101) fo r Such Proposals.) 

T y p e of we l l G e o t h e r m a l Producer 

L o w - T e m p T h e r m a l O 

T e m p . Observa t i on 

I n j ec t i on /D i sposa l • 

7. Un i t Agreement Name 

Fenton H i l l 
2. Name o f Ope ra to r 

Los Alamos National Laboratory 
8. Farm or Lease Name 

3. Address of Opera lo r 

P.O.Box 1663 Los Alamos, 87545 
9. Well N o . 

GT-2 
4. L o c a l i o n o f Well 

U n i l Le t t e r 

10. Field and Poo l , or Wi ldcat 

1 i 5 2 5 f e e t F r o m East 

North . L i n e , Sec t i on . 13 . T o w n s h i p . 19N 

. L i n e >nn 1 , 7 4 7 Fer»t F r o m 

2E .Range . . N M P M . 

JV 15. Elevation (Show whether DF. RT. GR. etc.) 12. C o u n t y 

Sandoval 
16. Check Appropriate Box To Indicate Nature of Notice, Report or Olher Data 

SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K D A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G O P N S . D . PLUG i . A B A N D O N M E N T 

C A S I N G TEST A N D C E M E N T JOB D 

NOTICE OF INTENTION TO: 

P E R F O R M R E M E D I A L W O R K • P L U G A N D A B A N D O N E 

T E M P O R A R I L Y A B A N D O N D 

P U L L OR A L T E R C A S I N G • C H A N G E P L A N S • 

O T H E R . • 
O T H E R . 

17 Descrihe Proposed or c o m p l e t e d Ope ra t i ons (C lear ly state a l l p e r t i n e n t detai ls, and give pe r t i nene t dates, i n c l ud ing es t imated date o f s ta r t i ng an) 

p roposed w o r k ) SEE R U L H 2 0 3 . 

Set cement reta iner at 8,472' , set cement plug from retainer to TD, set 200 l inear foot 
cement plug on top of re ta iner . F i l l hole with 30-40 vis mud. Tag cement top. 
Set 100 l inear foot cement plugs at 2,000' intervals to 2,500'. Tag top of top plug. 
Cut 7-5/8" casing below 10-3/4" shoe and remove. Set 10-3/4" cement retainer at 2,450' 
and set 200 linear foot plug above retainer. Set cement plug at 1,550-1,650'. 
Set 50 linear foot plug at surface. Cut casings 6' below ground level and weld plate 
with well name on top. Cover wellhead. 
See attached deta i led procedures and casing schematic. 

I t is estimated that th i s proposed work may s tar t in mid-July, 1996. 

1 &. 1 hereby ce r t i f y that thc i n f o r m a t i o n above is t rue and c o m p l e t e t o Ihe best o f my k n o w l e d g e and bel ie f . 

S I G N E ^ j ^ - l ^ / ^ ' ^ ^ ^ ^ TITLE ££OlP Uf£M>Xl DATt>'_jL!—Li-



ATTACHMENT 4.B. 

Los Alamos National Laboratory 
Fenton H i l l Hot Dry Rock Test S i t e 

Preliminary Well Abandonment Procedure 
Well: GT-2 

ThermaSource, Inc. 

4-2-96 Revision 2 

Per t i n e n t Well Data 

1. T o t a l depth of the w e l l i s 8909'. 

2. 7-5/8" 33.7 ppf, S-95 and N-80 casing set t o a t o t a l 
depth of 8572'. 7-5/8" cemented from 8572' up t o 6924' 

3. 7-5/8" i s appeared t o be parted a t 1021' and casing 
stubs are separated approximately 12 f e e t . 

4. 10-3/4" 45.5 ppf casing set t o t o t a l depth of 2535'. 
10-3/4" casing i s cemented from 2535' up t o 2000' and 
from approximately 1100' up t o 250'. 

5. 13-3/8" 54.4 ppf, K-55, ST&C casing set t o t o t a l depth 
of 1600' and cemented from t o t a l depth t o surface. 

6. 20" conductor set and cemented from 60' t o surface. 

7. Top of Precambrian Granite basement i s 2404' up in s i d e 
and behind the 10-3/4" casing. 

8. Apparent flow around 7-5/8" shoe cement from below 
casing a t 8572' up t o above cement top i n annulus 
i n d i c a t e d by noise l o g run on 11-15-78. 

Time Sequence of Operations 

18 hours 1. Rig up on w e l l and n i p p l e up appropriate blow 
out preventer stack. Test stack and complete 
r i g up operations. 

18 hours 2. Pick up 6-5/8" b i t and run i n hole and attempt 
t o work through parted area i n 7-5/8" at 1021' 
I f successful then proceed t o bottom of the 7-
5/8" casing a t 8572' checking f o r ob s t r u c t i o n s 
or bridges. I f unsuccessful the p u l l out of 
hole and p u l l top p o r t i o n of 7-5/8" from 1021' 
and l a y down recovered s e c t i o n . Proceed ahead 
w i t h abandonment. 
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Los Alamos National Lab 
Fenton H i l l HDR 
GT-2 Well Abandonment 
4-2-96 Revision 2 
Page 2 

8 hours 3 

22 hours 4 

P u l l out of hole w i t h b i t and pick 7-5/8" 
casing cement r e t a i n e r . Run i n hole w i t h same 
and set at approximately 8472'. Disengage from 
r e t a i n e r and p u l l up above i t . C i r c u l a t e 
through d r i l l pipe and stab back i n t o r e t a i n e r . 
Attempt t o i n j e c t f l u i d below r e t a i n e r . 

Mix and pump cement below r e t a i n e r i f possible 
t o i n j e c t below r e t a i n e r . Pump enough cement 
t o f i l l 450' of 7-5/8" casing and open hole t o 
8909'. P u l l out of r e t a i n e r and mix and pump 
enough cement t o f i l l 200 l i n e a r f e e t of 7-5/8" 
casing from 8472' up t o 8272'. P u l l up out of 
cement and wai t 8 hours. While w a i t i n g on 
cement mix and f i l l hole w i t h 30 t o 40 v i s . gel 
mud. Tag top of cement t o v e r i f y proper cement 
plug l o c a t i o n . P u l l up and set 100 l i n e a r f e e t 
cement plug every 2000' from 8272' upward t o 
2500' before proceeding on t o next step. Wait 
on cement and tag top of top plug t o v e r i f y 
proper l o c a t i o n . 

12 hours 5. P u l l out of hole w i t h d r i l l pipe. Attempt t o 
r e t r i e v e top p o r t i o n of 7-5/8" i f not already 
removed. 

10 hours 6 

12 hours 7. 

6 hours 8. 

4 hours 9, 

3 hours 10 

Run i n hole w i t h 7-5/8" i n t e r n a l casing c u t t e r 
and cut 7-5/8" casing below shoe of 10-3/4" 
casing. 

T r i p out of hole and lay down casing c u t t e r and 
pi c k up 7-5/8" casing spear and run i n hole. 
Engage 7-5/8" casing stub at 1021' and p u l l 7-
5/8" from cut p o i n t and lay down same. 

Pick up 9-7/8" b i t and casing scrapper and run 
i n hole t o 2500", approximate top of cement 
plug, checking f o r bridges and o b s t r u c t i o n s . 
P u l l out of hole and l a y down b i t . 

Pick up 10-3/4" casing cement r e t a i n e r and run 
i n hole w i t h same. Set r e t a i n e r a t 
approximately 2450' j u s t above top of cement. 
Disengage from r e t a i n e r and p u l l above. 

Mix and pump cement t o f i l l 200 l i n e a r f e e t of 
10-3/4" casing from 2435' up t o 2235'. P u l l up 
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t o 1650'. 

3 hours 11. Mix and pump cement t o f i l l 100 l i n e a r f e e t of 
10-3/4" casing from 1650' up t o 1550'. P u l l up 
out of cement t o 50'. 

2 hours 12. Mix and pump cement t o f i l l 50 l i n e a r f e e t of 
10-3/4" casing from 50' t o surface. P u l l out 
of hole. 

18 hours 13. Remove blow out preventer stack and cut o f f a l l 
casing s t r i n g s a t ground l e v e l . Weld on metal 
p l a t e on a l l casings w i t h w e l l name welded i n 
top of p l a t e . 

18 hours 14. Rig down and remove r i g . 

154 hours (6.42 days) Total Time on Location 



ATTACHMENT 4.C. 

GT-2 Well Schematic 
11/28/91 

Flow communication behind 7 5/8" 
casing cement detected by 

11/15/78 noise log and annular flow 

6924 ft 
8110 ft KOPGT-2A 
8238 ft KOPGT-2B 

8572 ft 

8909 ft 

Master (Logging Valve) 

Side Outlet Valve 

Slips set with 410,000 lb weight 

Ground Level 

Bottom of Cellar 

20" Conductor Pipe 

Failure of 10 3/4" Casing. 
Cemented to regain circulation 
1 1/4" Tubing run to circulate 
cemented on 13 3/8" annulus 
13 3/8" 54.5 lb/ft k-55 ST&C 
Surface Casing 

Approximate cement top 

Top of Precambrian Basement 

10 3/4" 45.5 lb/ft - Butt(Hy) 
Intermediate Casing 

7 5/8" Casing. Parted @ 1021ft 
separation between top and 
bottom section of casing 
is calculated to be 12 ft. 

Top of Cement 

7 5/8" 33.7 lb/ft S-95 3100 ft 
LT & C N-80 2800 ft 
Production Casing S-95 2620 ft 

Total Depth 
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ATTACHMENT 5.A. 
O I L C O N S E R V A T I O N D l >ION 

D I S T R I B U T I O N 

F.le 
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Opera to r 

L a n d O f f i c e 

2040-S.Pacheco 
S A N T A F E . N E W M E X I C O 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

f o n t G-101 
Adopted 10-1-7-
Revised'10-1-7 

Oo N o t Use T h i s F o r m for Proposals t o D r i l l or t o Oeepen or Plug Back t o a D i f f e ren t Reservoir . Use " A p p l i c a t i o n 
For Permi t - " ( F o r m G-101) fo r Such Proposals.) 

• T y p e of we l l G e o t h e r m a l Producer LJ 

L o w - T e m p T h e r m a l 

T e m p . Observat ion LvJ 

In jec t i on /D isposa l 

Federal Land Use 
Agreement 
S. Indicate Type o f Lease 

Slate • | . c c • 

S.a Slate Lease No. 

7. Uni t Agreement Name 

Fenton Hi l l 
2. Name o f O p e r a t o r 

Los Alamos National Laboratory 
8. Farm or Lease Name 

3. Address o f O p e r a l o r 

P.O.Box 1663 Los Alamos, NM 87545 
9. Well No . 

PC-1 
4 . L o c a t i o n o f Wel l 

U n i l L e t t e r 

10. Field and I 'ool, or Wi ldcat 

1,966 F e e l F r o m The WeSt . L i n e a n d . 
3,084 

.Fee t F r o m 

The North . L i n e , Sec t i on 18 _ T o w n s h i p . 19N . R a n g e . 3E . N M P M . 

IS. Elevation (Show whether DF, RT. GR. etc.) 

8,400* 
12. C o u n t y 

Sandoval 
16. 

NOTICE OF INTENTION TO: 
P E R F O R M R E M E D I A L W O R K D P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N D 

P U L L OR A L T E R C A S I N G D 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

m 
• CHANGE PLANS 

OTHER. • 

R E M E D I A L W O R K 

C O M M E N C E D R I L L I N G O P N S . 

CASIN.G T E S T A N O C E M E N T JOB 

SUBSEQUENT REPORT OF: 

D A L T E R I N G C A S I N G 

• PLUG 1 A B A N D O N M E N T 

O T H E R . 

17. Describe Proposed or c o m p l e t e d Ope ra t i ons (C lear ly state a l l p e r t i n e n t deta i ls , a n d g ive pe r t i nene t dates, i n c l ud ing est imated date o f s tar t ing a n \ 

p r o p o s e d w o r k ) SEE R U L E 2 0 3 . 

Cut 4-1/2" casing at 1,300' and remove.'Set 7" bridge plug at 1,250' and set 100 l inear 
foot cement plugs above and below bridge plug. F i l l hole with 9.5 ppg mud. Cut 7" casing 
at 1,000' and remove. Set 8-5/8" bridge plug at 950' , set 100 l inear foot plugs above 
and below bridge plug. Fill hole with 9.5 ppg mud. Set 50 linear plug at surface. 
Cut off casings 6' below ground level and weld plate with well name on top. Cover 
wellhead and restore location to original condition. 
See attached detai led procedures and casing schematic. 

I t is estimated that th is proposed work may s ta r t in late July, 1996. 

18. I hereby c e r t i f y tha t thc i n f o r m a t i o n above is t rue and c o m p l e t e to the best o f m y k n o w l e d g e and bel ief . 

T I T L E 

f. 
. D A T 



ATTACHMENT 5.B. 

Los Alamos National Laboratory 

Fenton H i l l Hot Dry Rock Test S i t e 

Well Abandonment Procedure 
Well: PC-1 

ThermaSource, Inc. 

5-21-96 

Pe r t i n e n t Well Data 

1. Well Completed 6-22-84. 

2. T o t a l Depth i s 2178' i n Precambrian. 

3. 16" Conductor set a t 15', no cement i n f o r m a t i o n 
a v a i l a b l e . 

4. 10-3/4", 28 ppf casing set at 608', no cement 
i n f o r m a t i o n a v a i l a b l e . 

5. 8-5/8", 28.5 ppf casing set at 1038', casing was mudded 
i n w i t h no cement in f o r m a t i o n a v a i l a b l e . 

6. 7" casing set at 1372' i n approximately 40 l i n e a r f e e t 
of cement. 

7. 5-1/2", 15.5 ppf l i n e r set from 1335' t o 1886'. Liner 
was set i n t o cement. Cemented i n t e r v a l s not a v a i l a b l e . 

8. 4-1/2" casing set i n cement from surface t o 2150'. No 
cement i n f o r m a t i o n a v a i l a b l e on cemented annulus. 

9. A q u i f e r s encountered at 225', 386', 690' ( w i t h s t a t i c 
f l u i d l e v e l a t 605'), 1100' ( w i t h s t a t i c f l u i d l e v e l at 
960' ) . 

10. D r i l l i n g assembly was l e f t i n hole on bottom. 

Time Sequence of Operations 

6 hours 2. Nipple up necessary blow out preventer stack 
on 7" casinghead. 

6 hours 3. Pick up 2-3/8" tubing work s t r i n g and 3-3/4" 
b i t . Run i n hole w i t h b i t t o check f o r f i l l 
and bridges. 

1. Move i n r i g and center same over w e l l . 
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6 hours 

8 hours 5. 

4 hours 

3 hours 

2 hours 

6 hours 

8, 

T r i p out of hole and pic k up i n t e r n a l 4-1/2" 
casing c u t t e r . Run i n hole t o approximately 
1300' and cut 4-1/2" casing. 

P u l l out of hole w i t h casing c u t t e r and pick 
up casing spear. Run i n hole and engage 4-
1/2" casing. P u l l , r e t r i e v e and l a y down 4-
1/2" casing. 

Pick up 6-1/8" b i t and run i n hole of 7" 
casing and check f o r f i l l and ob s t r u c t i o n s . 

T r i p out of hole and p i c k up 7" bridge plug 
and run i n hole w i t h same t o 1250', 
approximately 50' above casing stub. Set plug 
a t 1250'. 

Mix and pump cement below bridge plug and dump 
enough cement on top of plug t o f i l l 100 
l i n e a r f e e t of 7" casing. P u l l of cement and 
f i l l hole w i t h heavy mud. 

T r i p out of hole and p i c k up 7" i n t e r n a l 
casing c u t t e r . Cut 7" casing a t approximately 
1000'. P u l l out of hole w i t h c u t t e r and 
attempt t o p u l l top p o r t i o n of 7" casing. 

8 hours 

or 

4 hours 

10. I f successful i n p u l l i n g 7" casing then run i n 
hole w i t h 7-7/8" b i t and check f o r f i l l or 
o b s t r u c t i o n . T r i p out of hole and p i c k up 8-
5/8" bridge plug and run i n hole w i t h same. 
Set bridge plug a t 950' (50 1 above casing 
s t u b ) . Mix and pump cement below plug and 
dump enough cement on top of plug t o f i l l 100 
l i n e a r f e e t of 8-5/8" casing. 

I f unsuccessful i n p u l l i n g 7" casing then run 
i n t o hole w i t h 7" bridge plug and set same i n 
7" casing above cut area. Mix and pump cement 
below 7" bridge plug u n t i l o b t a i n pressure 
b u i l d up. P u l l out of bridge plug and dump 
enough cement on top of plug t o f i l l 100 
l i n e a r f e e t of 7" casing. 

4 hours 11. F i l l hole w i t h heavy non-corrosive gel mud. 
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2 hours 12. Set addition cement plug i n casing hole from 
surface to 50 1. 

4 hours 13. Cut and remove a l l casings 6' below ground 
le v e l . Weld steel plate on top of casings 
with well number welded on top of same. 

2 hours 14. Cover wellhead and restore location to natural 
condition. 

4 hours 15. Rig down r i g and move same o f f location. 

16. Release r i g to next well. 

61 or 65 hours Total Time on Location 



ATTACHMENT 5.C. 

PC-1 WELLBORE SCHEMATIC 
DATA DERIVED FRDM D,MILES DAILY REPORTS 

5/17/96 

15' A 

a q u i f e r s @ 225 ' t, 386 ' 

608' A 

a q u i f e r @ 690' 
s t a t i c w a t e r leve l = 605' 

1,038' A 

a q u i f e r @ U 0 0 ' 
s t a t i c w a t e r l eve l = 960 ' 

' c a v e r n o u s ' zone in u p p e r 
Madera ( c l a s t i c ) @ 1,251' 

1,886' 

2,150' 

1,372' A 

A 

A 

I 16' c o n d u c t o r - no cement documented 

^ 1 0 - 3 / 4 ' 28# casing - no cement documented 

VELL COMPLETED 6 / 2 2 / 8 4 
IN LAKE FORK CANYON 
ALL CASING BUTT WELDED 

^ 8 - 5 / 8 ' 28.5tf casing mudded In 

^ 7 ' <no wt. ava i lab le) s e t in app, 40' cenen t 

^ 5 - 1 / 2 ' 15.5# s e t In c e n e n t - t o p s e t In 
cement in 7 ' @ 1,335' w / c o l l a r looking up 

>̂ 4-1/2' (no wt, available) set in cenent 

TDTAL DEPTH = 2,178' IN PRECAMBRIAN 
DRILLING ASSY WAS LEFT ON BOTTOM 
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ATTACHMENT 6.A. A 
O I L C O N S E R V A T I O N D I ^ B I O N 

2040-S.Pa~checo 
S A N T A F E , N E W M E X I C O 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

f o r * C-103 j 
Adopted 1 0 - 1 - ; 
Rev i led 1 0 - 1 - ; 

Do N o t Use T h i j F o r m to r Proposals t o O r i l l o r t o Deepen or Plug Back t o a D i f fe ren t Reservoir . U te " A p p l i c a t i o n 
For Pe rm i t - " ( F o r m G - 1 0 1 ! f o r Such Proposals.) 

1 • T y p e o f w e l l G e o t h e r m a l Producer LJ 

L o w - T e m p The rma l C J 

T e m p . Observat ion 

I n j e c t i o n ^Disposal • 

Federal Land Use 
A§£eement-
S. Ind ica ic Type o f Lease 

Slate • | . c c • 

S.a State Lease No . 

7. Un i t Agreement Name 

Fenton Hi l l 
2. Name o f O p e r a t o r 

Los Alamos National Laboratory 
8. Farm or Lease Name 

Address o f O p e r a t o r 

P.O.Box 1663 Los Alamos, NM 87545 
9. Well N o . 

PC-2 
! 4. L o c a t i o n o f Wel l 10. Fie ld and Pool, or Wildcat 

U n i l L e t t e r 

The N o r t h , „ i ne . Sec t ion 

4,458 _ Feet F r o m The . East L ine and 

^ 3 T o w n s h i p 1 9 N Rang* . 

3.038 

2E 

.Fee t F r o m 

. N M P M . 

IS. Elevation (Show whether DF, RT. GR. etc.) 

8,635' 
12. Coun 

Sandova 
16. 

N O T I C E O F I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K • P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N • 

P U L L OR A L T E R C A S I N G • C H A N G E P L A N S 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

S U B S E Q U E N T R E P O R T O F : 

E J R E M E D I A L W O R K O A L T E R I N G CASING 

C O M M E N C E D R I L L I N G O P N S . O PLUG A A B A N D O N M E N T 

D ' C A S I N G T E S T A N D C E M E N T JOB C l 

O T H E R • 

O T H E R . 

17 Describe Proposed o r c o m p l e t e d Ope ra t i ons (C lea r l y s ta le a l l p e r t i n e n t detai ls , a n d give p e r t i n e n e t dates, i n c l u d i n g es t imated dale o f s tar l ing any 

p r o p o s e d w o r k ) SEE R U L F . 2 0 3 . 

Set 7" bridge plug at 1,750' and set 100 linear foot cement plugs above and below 
bridge plug. Cut 7" casing at 1,400' and remove. Set 8-5/8" bridge plug at 1,350' 
and set 100 linear foot cement plugs above and below bridge plug. Cut 8-5/8" casing 
at 1,050' and remove. Set 10-3/4" bridge plug at 1,000' and set 100 linear foot 
cement plugs above and below bridge plug. Fill hole with 9.5 ppg mud. Set 50 linear 
foot cement plug at surface. Cut off casings at 6' below ground level and weld plate 
with well name on top. Cover wellhead and restore location to original condition. 
See detailed prodedures and casing schematic attached. 

It is estimated that this proposed work may start in late July, 1996. 

IS . I hereby c e r t i f y that thc i n f o r m a t i o n above is t rue and c o m p l e t e l o Ihe bcsl o f my k n o w l e d g e and be l ie f . 

A M a ^ j / J T TITLE Fjfg?-̂  lEa+fifl*- . D A T E . 



ATTACHMENT 6.B. 

Los Alamos National Laboratory 

Fenton H i l l Hot Dry Rock Test S i t e 

Well Abandonment Procedure 
Well: PC-2 

ThermaSource, Inc. 

5-21-96 

Pe r t i n e n t Well Data 

1. Well Completed 12-21-84. 

2. T o t a l Depth i s 1827'. 

3. 16" Conductor set at 2', no cement in f o r m a t i o n 
a v a i l a b l e . 

4. 10-3/4", 28 ppf casing set a t 1136', no cement 
i n f o r m a t i o n a v a i l a b l e except t h a t 300 lbs of wheat was 
poured down annulus. 

5. 8-5/8", 28.5 ppf casing set a t 1453', casing was mudded 
i n w i t h no cement i n f o r m a t i o n a v a i l a b l e except t h a t 400 
lbs o f wheat was poured down annulus. 

6. 7", P-110 casing set at 1820' cement t o undetermined 
l e v e l s i n the annulus. 

7. Aquifers encountered a t 589' t o 600', 630' t o 645', 830' 
and 930' located behind 10-3/4" casing. A d d i t i o n a l 
a q u i f e r s encountered a t 1317-32' w i t h s t a t i c f l u i d l e v e l 
a t 1317'. 

8. Well blew out w i t h H2S and C02 from 1825'. 

Time Sequence of Operations 

6 hours 2. Nipple up necessary blow out preventer stack 
on 8-5/8" casinghead. 

6 hours 3. Pick up 2-3/8" t u b i n g work s t r i n g and 6-1/8" 
b i t . Run i n hole w i t h b i t t o check f o r f i l l 
and bridges. 

1. Move i n r i g and center same over w e l l . 
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4 hours 4. 

6 hours 

8 hours 

4 hours 

3 hours 

5. 

6. 

Pick up 7" casing bridge plug and set same at 
1750'. Mix and pump cement below plug and 
dump enough cement on top of bridge plug t o 
f i l l 100 l i n e a r f e e t i n 7" casing. 

T r i p out of hole and pic k up i n t e r n a l 7" 
casing c u t t e r . Run i n hole t o approximately 
1400' and cut 7" casing. 

P u l l out of hole w i t h casing c u t t e r and pic k 
up casing spear. Run i n hole and engage 7" 
casing. P u l l , r e t r i e v e and lay down 7" 
casing. 

Pick up 7-7/8" b i t and run i n hole of 8-5/8" 
casing and check f o r f i l l and ob s t r u c t i o n s . 

T r i p out of hole and p i c k up 8-5/8" bridge 
plug and run i n hole w i t h same t o 1350', 
approximately 50' above casing stub. Set plug 
at 1350'. 

4 hours 9. Mix and pump cement below bridge plug and dump 
enough cement on top of plug t o f i l l 100 
l i n e a r f e e t of 8-5/8" casing. P u l l of cement 
and f i l l hole w i t h heavy mud. 

6 hours 10. T r i p out of hole and p i c k up 8-5/8" i n t e r n a l 
casing c u t t e r . Cut 8-5/8" casing a t 
approximately 1050'. P u l l out of hole w i t h 
c u t t e r and attempt t o p u l l top p o r t i o n of 8-
5/8" casing. 

8 hours 11. I f successful i n p u l l i n g 8-5/8" casing then 
run i n hole w i t h 9-7/8" b i t and check f o r f i l l 
or o b s t r u c t i o n . T r i p out of hole and pic k up 
10-3/4" bridge plug and run i n hole w i t h same, 

or Set bridge plug a t 1000' (50' above casing 
s t u b ) . Mix and pump cement below plug and 
dump enough cement on top of plug t o f i l l 100 
l i n e a r f e e t of 10-3/4" casing. 

4 hours I f unsuccessful i n p u l l i n g 8-5/8" casing then 
run i n t o hole w i t h 8-5/8" bridge plug and set 
same i n 8-5/8" casing above cut area. Mix and 
pump cement below 8-5/8" bridge plug u n t i l 
o b t a i n pressure b u i l d up. P u l l out of bridge 

m 
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plug and dump enough cement on top of plug to 
f i l l 100 linear feet of 8-5/8" casing. 

4 hours 12. F i l l hole with heavy non-corrosive gel mud. 

2 hours 13. Set addition cement plug in casing hole from 
surface to 50'. 

4 hours 14. Cut and remove a l l casings 6' below ground 
level. Weld steel plate on top of casings 
with well number welded on top of same. 

2 hours 15. Cover wellhead and restore location to natural 
condition. 

4 hours 16. Rig down rig and move same off location. 

17. Release rig to next well. 

67 or 71 hours Total Time on Location 



ATTACHMENT 6.C. 

PC-2 WELLBDRE SCHEMATIC 
DATA DERIVED FRDM D.MILES DAILY REPDRTS 

5/17/96 

a q u i f e r s ' 589-600 ' 
6 3 0 - 6 4 5 ' 

830' 
930' 

2' A 

1,136' A 

aquifer @ 1,317-32' 
stat ic fluid level 
at 1,317' 

hole blew out @ 1,825' 
H2S g, CD2 gas 

1,827' 

1,453' A 

A 

8-5/8' x 10-3/4* annulus cemented ax surf. 
. 10-3/4' cemented at surf . 
^. 16' conductor - no cement documented 

10-3/4' S. 8-5/8' casing collapsed @ app. 829' 
and was swadged out - hole worn thru 8-5/8 

^ 10-3/4* 28# casing mudded in on bottom 
3001+ wheat poured In annulus 

WELL COMPLETED 12/21/84 

•N LAKE FLTRK MESA 
ALL CASING BUTT WELDED 

8-5/8' (no wt. available) mudded in 
400# wheat poured down annulus 

7' (no wt. available) P-110 cemented at 
bottom and drilled out to 1,820' 
lower 28 j t s b u t t welded 



ATTACHMENT 7 
CASING DESCRIPTIONS. P&A PROCEDURES. AND PHYSICAL LOCATTONS 
FOR SHALLOW WELLS ASSOCIATED WITH THE FENTON HILL PROJECT 

Plugging objective 
The primary objective of the procedures described below i s to 
eliminate the p o s s i b i l i t y of contamination of the aquifers from 
surface. The Bandelier Tuff provides an impermeable barrier 
between the surface and the fresh water aquifer. A cement plug 
consisting of at le a s t 50 linear feet w i l l be placed in the 
Bandelier Tuff to protect the fresh water aquifer from surface 
contamination. The procedures described below assume that the 
casing can be removed from the wells. In the event that a casing 
s t r i n g can't be pulled, the freepoint of the stri n g w i l l be 
determined and the s t r i n g w i l l be cut as deep as possible before 
cement i s placed. 

Well descriptions and procedures 

Name Depth Casing P&A Procedure 
TH-A 
TH-B 
TH-C 
TH-D 
TH-1 
TH-2 
TH-4 
TH-5 
WW-2 
WW-3 

590 
650 
750 
500 
450 
450 
450 
450 
450 
460 

4-1/2'77" cemented 8 
4-1/2"/7" cemented 8 
4/l/2"/7" cemented 8 
4-l/2"/7" cemented 8 
1-1/2" s t e e l pipe 
1-1/2" s t e e l pipe 
1-1/2" s t e e l pipe 
1-1/2" s t e e l pipe 
16" casing (slotted) 
16" casing (slotted) 

9 7 i 

97 • 
97 • 
97 • 

Procedure A 
Procedure B 
Procedure C 
Procedure D 
Procedure 1 
Procedure 1 
Procedure 1 
Procedure 1 
Procedure W 
Procedure W 

(below) 

Prodedure A: 

Procedure B: 

P u l l 4-1/2" casing, set 200 linear foot cement plug 
at bottom and tag, f i l l w/9.5 ppg mud, set 50 linear 
foot plug at surface 

P u l l 4-1/2" casing, set 320 linear foot cement plug 
at bottom and tag, f i l l w/9.5 ppg mud, set 50 linear 
foot plug at surface 

Procedure C: P u l l 4-1/2" casing, set 560 linear foot cement plug 
at bottom and tag, f i l l w/9.5 ppg mud, set 50 linear 
foot plug at surface 

Procedure D: 

Procedure 1: 

Procedure W: 

P u l l 4-1/2" casing, set 310 linear foot cement plug 
at bottom and tag, f i l l w/9.5 ppg mud, set 50 linear 
foot plug at surface 

P u l l 1-1/2" pipe, cement to surface 

Sand back to 350', set 100 linear foot cement plug, 
f i l l w/9.5 ppg mud, set 50 linear foot plug at 
surface 

Note: 10% w i l l be added to a l l calculated cement volumes 



ATTACHMENT 7 (CONT'D) 

Well Locations 

Physical w e l l locations are described below i n Universal 
Transverse Mercator (UTM) coordinates. A l l wells are located i n 
Sandoval County, NM i n the NW quadrant of the Jemez Springs 15' 
Quadrangle. 

Well Name UTM East Coordinate UTM North Coordinate 
TH-A 3-49-793 13 39-71-429 
TH-B 3-49-941 13 39-76-669 
TH-C 3-53-433 13 39-81-646 
TH-D 3-45-506 13 39-72-926 
TH-1 3-48-913 13 39-71-699 
TH-2 3-49-042 13 39-71-824 
TH-4 3-48-846 13 39-71-955 
TH-5 3-48-866 13 39-71-464 
WW-2 3-48-846 13 39-71-749 
WW-3 3-48-954 13 39-71-771 
REF* 3-49-322 13 39-72-275 

* REF i s a reference location t o the NE corner of Section 13 
Township 19N Range 2E. 



Los Alamos Date: February 12,1996 

N A T I O N A L LABORATORY In Reply Refer To: ESH-18/WQ&H:96-0033 
Mail Stop: K497 

Los Alamos National Laboratory Telephone: (505) 667-7969 
Los Alamos, New Mexico 87545 

Mr. Mark Ashley 
Oil Conservation Division 
State of New Mexico Energy, Minerals, and 
Natural Resources Department 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

SUBJECT: WATER AND SOIL SAMPLES FROM MILAGRO PROJECT LAND 
APPLICATION SITE 

Dear Mr. Ashley: 

Pursuant to your Division's conditional approval of the Laboratory's Notice of Intent to Discharge 
(NOI) for the Milagro Project, I am submitting the analytical results for soil and surface water 
samples collected in accordance with the Milagro Project Sampling Plan previously submitted to 
your office (current version enclosed). Samples were collected pre-application (5/17/95) and 
90-days post-application (10/24/95) as required by your Division's conditional approval. 

Enclosed is a table summarizing the analytical data for total arsenic (As), the analyte of prime 
concern due to its elevated concentrations in the pond water. As expected, post-application arsenic 
concentrations in the surface soils within the application site (sampling locations: SS4 and SS5) 
increased over their pre-application, background, values. However, as the post-application data 
indicates, there does not appear to be any migration of arsenic off of the application site 
(SS1,SS2,SS3) or down-gradient to lower soil horizons(SBS4,SBS5). Laboratory soil scientist 
Phillip Fresquez (ESH-20) has visited the application site and reported that the site's calcareous and 
highly alkaline soils have enhanced the adsorption of arsenic to the surface soils thereby retarding 
migration (personnel communication, 1/12/96). 

Another round of comprehensive soil and surface water monitoring at the land application site will 
be conducted in the late spring of 1996. As in the past, all analytical results will be forwarded to 
your Division. Should the monitoring results in 1996 continue to demonstrate that there is no 
migration of potential contaminants, the Laboratory may request from your Division a waiver from 
future monitoring. 

I appreciate the time and effort which you have provided the Laboratory on Milagro Project 
activities. If you have any questions regarding the enclosed analytical results please feel free to 
contact me at 667-7969 or Alex Puglisi at 667-4882. Thank you. 

Sincerely, 

Bob Beers 
Water Quality and Hydrology Group 



Mr. Mark Ashley 
ESH-18/WQ&H:96-033 

- 2 -

RB/vc 

Enclosures: a/s 

Cy: A. Puglisi, ESH-18, w/o enc, MS K497 
M. Saladen, ESH-18, w/o enc, MS K497 
N. Williams, ESH-18, w/o enc, MS K497 
K. Zamora, DOE/LA A AO, w/enc, MS A316 
G. Sinnis, P-23, w/o enc, MS H803 
J. Thompson, EES-4, w/o enc, MS D443 
WQ&H File, w/enc, MS K497 
CRM-4, w/enc, MS A150 



Fenton Hill (TA-57) Milagro Project Sampling Plan Fenton Hill (TA-57) 
Milagro Project Sampling Plan 

ZZZZ1 

rzz: 

Drainage 
Fence, Industrial 
Road, Dirt 
Road, Paved 
Silt Fence 
Application Area (22.327 acres) 
Application Area Buffer (25 ft) 
Sample Location 

MILAGRO PROJECT SAMPLING PLAN 
ANALYTES: Metals 

OBJECTIVE TYPE LOCATION 
Background Sampling 
pond sludge quality sludge PS1 
soB-application area soil: surface SS4, SS5 
soy-application area soil: sub-surface SBS4, SBS5 
soil-ad acent down gradient soil: surface SS2, SS1 
soil-ad acent down gradient soil: sub-surface SBS2, SBS1 
soil-distant down gradient soil: surface SS3 
soil-distant down gradient soil: sub-surface SBS3 
surface water-distant down gradient surface water SW2 
surface water-Lake Fork Canyon 
and Rio Cebolla (not on map) surface water SW3 

Sampling During Application 
stormwater runoff-a own gradient 

Post-Application Sampling 
soil-application area 
soil-application area 
so9-adjacent down gradient 
aoil-adjacent down gradient 
soil-distant down gradient 
soil-distant down gradient 
surface water-distant down gradient 

stormwater runoff SWR1, SWR2 

soil: surface 
soil: sub-surface 
soil: surface 
soil: sub-surface 
soil: surface 
soil: sub-surface 
surface water 

SS4, SS5 
SBS4, SBS6 
SS2, SS1 
SBS2, SBS1 
SS3 
SBS3 
SW2 
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LOS ALAMOS NATIONAL LABORATORY 

MILAGRO PROJECT @ FENTON H I L L 

LAND APPLICATION SITE MONITORING 

WATER & SOIL ANALYTICAL RESULTS 

PRE-APPLICATION MONITORING RESULTS 
SAMPLE COLLECTION DATE: 5/17/95 

ID 



REPORT NUMBER: 35532 

********** CST ANALYTICAL REPORT 

Prepared by: PEC on 12-Jun-1995 

REQUEST NUMBER: 21968 MATRIX: SS ANALYST: AAS PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: CST9002 PAGE: 58 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

57-SS1 95.09076 AS ETVAA 3. 0.6 UG/G 6/01/95 

57-SS1 95.09076 HG CVAA 0.02 0.01 UG/G 6/01/95 

57-SS1 95.09076 SE ETVAA 0.5 0.1 UG/G 6/01/95 

57-SBS1 95.09077 AS ETVAA 1. 0.2 UG/G 6/01/95 

57-SBS1 95.09077 HG CVAA < 0.01 UG/G 6/01/95 

57-SBS1 95.09077 SE ETVAA 0.3 0.1 UG/G 6/01/95 

57-SS2 95.09078 AS ETVAA 3. 0.6 UG/G 6/01/95 

57-SS2 95.09078 HG CVAA < 0.01 UG/G 6/01/95 

57-SS2 95.09078 SE ETVAA 0.6 0.1 UG/G 6/01/95 

57-SBS2 95.09079 AS ETVAA 2. 0.4 UG/G 6/01/95 

57-SBS2 95.09079 HG CVAA < 0.01 UG/G 6/01/95 

57-SBS2 95.09079 SE ETVAA 0.5 0.1 UG/G 6/01/95 

57-SS3 95.09080 AS ETVAA 2. 0.4 UG/G 6/01/95 

57-SS3 95.09080 HG CVAA 0.01 0.01 UG/G 6/01/95 

57-SS3 95.09080 SE ETVAA 0.6 0.1 UG/G 6/01/95 

57-SBS3 95.09081 AS ETVAA 2. 0.4 UG/G 6/01/95 

57-SBS3 95.09081 HG CVAA 0.03 0.01 UG/G 6/01/95 

57-SBS3 95.09081 SE ETVAA 0.4 0.1 UG/G 6/01/95 

57-SS4 95.09082 AS ETVAA 3. 0.6 UG/G 6/01/95 

57-SS4 95.09082 HG CVAA < 0.01 UG/G 6/01/95 

57-SS4 95.09082 SE ETVAA 0.6 0.1 UG/G 6/01/95 

57-SBS4 95.09083 AS ETVAA 4. 0.8 UG/G 6/01/95 

57-SBS4 95.09083 HG CVAA 0.05 0.01 UG/G 6/01/95 

57-SBS4 95.09083 SE ETVAA 0.6 0.1 UG/G 6/01/95 

57-SS5 95.09084 AS ETVAA 2. 0.4 UG/G 6/01/95 

57-SS5 95.09084 HG CVAA 0.04 0.01 UG/G 6/01/95 

57-SS5 95.09084 SE ETVAA 0.5 0.1 UG/G 6/01/95 

57-SBS5 95.09085 AS ETVAA 2. 0.4 UG/G 6/01/95 

57-SBS5 95.09085 HG CVAA 0.02 0.01 UG/G 6/01/95 

57-SBS5 95.09085 SE ETVAA 0.3 0.1 UG/G 6/01/95 

SS2DUPLICATE 95.09095 AS ETVAA 2. 0.4 UG/G 6/01/95 

SS2DUPLICATE 95.09095 HG CVAA 0.01 0.01 UG/G 6/01/95 

SS2DUPLICATE 95.09095 SE ETVAA 0.5 0.1 UG/G 6/01/95 

CUSTOMER SAMPLE DUPLICATES: 



^^Y CUSTOMER SAMPLE AmLYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

57-SS1 95.09076 AS ETVAA 10. 9. UG/G 6/01/95 

57-SS1 95.09076 AS ETVAA 3. 0.6 UG/G 6/01/95 

57-SS1 95.09076 HG CVAA 0.02 0.01 UG/G 6/01/95 

57-SS1 95.09076 HG CVAA 0.04 0.01 UG/G 6/01/95 

57-SS1 95.09076 SE ETVAA 0.5 0.1 UG/G 6/01/95 

57-SBS1 95.09077 HG CVAA < 0.01 UG/G 6/01/95 

57-SBS1 95.09077 HG CVAA < 0.01 UG/G 6/01/95 

57-SS2 95.09078 HG CVAA < 0.01 UG/G 6/01/95 

57-SS2 95.09078 HG CVAA < 0.01 UG/G 6/01/95 

57-SBS2 95.09079 HG CVAA 0.04 0.01 UG/G 6/01/95 

57-SBS2 95.09079 HG CVAA 0.04 0.01 UG/G 6/01/95 

57-SS3 95.09080 HG CVAA < 0.01 UG/G 6/01/95 

57-SS3 95.09080 HG CVAA < 0.01 UG/G 6/01/95 

57-SBS3 95.09081 HG CVAA 0.06 0.01 UG/G 6/01/95 

57-SBS3 95.09081 HG CVAA 0.03 0.01 UG/G 6/01/95 

57-SS4 95.09082 HG CVAA 0.02 0.01 UG/G 6/01/95 

57-SS4 95.09082 HG CVAA < 0.01 UG/G 6/01/95 

57-SBS4 95.09083 HG CVAA 0.07 0.01 UG/G 6/01/95 

57-SBS4 95.09083 HG CVAA 0.02 0.01 UG/G 6/01/95 

57-SS5 95.09084 HG CVAA 0.02 0.01 UG/G 6/01/95 

57-SS5 95.09084 HG CVAA 0.04 0.01 UG/G 6/01/95 

57-SBS5 95.09085 HG CVAA 0.03 0.01 UG/G 6/01/95 

57-SBS5 95.09085 HG CVAA 0.01 0.01 UG/G 6/01/95 

SS2DUPLICATE 95.09095 HG CVAA 0.02 0.01 UG/G 6/01/95 

SS2DUPLICATE 95.09095 HG CVAA 0.02 0.01 UG/G 6/01/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 

NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

57-SS1 95.09076 HG CVAA 2. 2. UG/G 6/01/95 

57-SS1 95.09076 SE ETVAA 10. 9. UG/G 6/01/95 

***********************************̂  



REPORT NUMBER: 35532 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: PEC on 12-Jun-1995 

REQUEST NUMBER: 21968 MATRIX: SS ANALYST: AAS PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: CST9002 PAGE: 58 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 

VALUE 
QC 

UNCERTAINTY 
COMPLETION 

DATE COMMENT 

00.30469 AS 

00.30469 HG 

00.30469 SE 

112. 

4. 

75. 

22. 

0.4 

15. 

MG/KG 

MG/KG 

MG/KG 

128. 71. 6/01/95 UNDER CONTROL 

4.85 2.4 6/01/95 UNDER CONTROL 

101. 55. 6/01/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 

NUM ANALYSIS 

ANALYTICAL 

RESULT 
ANALYTICAL 

UNCERTAINTY UNITS 
QC QC COMPLETION 

VALUE UNCERTAINTY DATE COMMENT 

95.09086 AS 

95.09086 SE 

95.09087 HG 

596. 

13. 

80. 

119. 

3. 

10. 

UG/G 

UG/G 

NG/G 

575. 

2.4 
140. 

25. 6/06/95 UNDER CONTROL 

2.2 6/01/95 WARNING 2-3 SIG 

40. 6/01/95 UNDER CONTROL 

REPORT NUMBER: 35532 

Analyst 

Date 

Reviewer 
J 'CLP-—\_ 

Team Leader 

Date 

/n/f< 
Date 

QA Officer 

Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I , pp. 19-20. 



REPORT NUMBER: 35280 

********** CST ANALYTICAL REPORT *********** 

REQUEST NUMBER: 21968 

OWNER: Ron C. Conrad 

NOTEBOOK: PAGE: 

Prepared by: MKOBY on 5-Jun-1995 

MATRIX: SS ANALYST: IMS PROGRAM CODE: E303 

GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

57-SS1 95.09076 SB ICPMS 0.25 0.25 UG/G 6/05/95 

57-SS1 95.09076 TL ICPMS 0.37 0.25 UG/G 6/05/95 

57-SBS1 95.09077 SB ICPMS < 0.25 UG/G 6/05/95 

57-SBS1 95.09077 TL ICPMS 0.25 0.25 UG/G 6/05/95 

57-SS2 95.09078 SB ICPMS < 0.25 UG/G 6/05/95 

57-SS2 95.09078 TL ICPMS 0.25 0.25 UG/G 6/05/95 

57-SBS2 95.09079 SB ICPMS < 0.25 UG/G 6/05/95 

57-SBS2 95.09079 TL ICPMS 0.37 0.25 UG/G 6/05/95 

57-SS3 95.09080 SB ICPMS < 0.25 UG/G 6/05/95 

57-SS3 95.09080 TL ICPMS 0.37 0.25 UG/G 6/05/95 

57-SBS3 95.09081 SB ICPMS < 0.25 UG/G 6/05/95 

57-SBS3 95.09081 TL ICPMS 0.37 0.25 UG/G 6/05/95 

57-SS4 95.09082 SB ICPMS < 0.25 UG/G 6/05/95 

57-SS4 95.09082 TL ICPMS 0.37 0.25 UG/G 6/05/95 ' 

57-SBS4 95.09083 SB ICPMS < 0.25 UG/G 6/05/95 

57-SBS4 95.09083 TL ICPMS 0.37 0.25 UG/G 6/05/95 

57-SS5 95.09084 SB ICPMS < 0.25 UG/G 6/05/95 

57-SS5 95.09084 TL ICPMS 0.25 0.25 UG/G 6/05/95 

57-SBS5 95.09085 SB ICPMS < 0.25 UG/G 6/05/95 

57-SBS5 95.09085 TL ICPMS < 0.25 UG/G 6/05/95 

SS2DUPLICATE 95.09095 SB ICPMS < 0.25 UG/G 6/05/95 

SS2DUPLICATE 95.09095 TL ICPMS 0.25 0.25 UG/G 6/05/95 

ITOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

57-SS1 95.09076 SB ICPMS < 0.25 UG/G 6/05/95 

57-SS1 95.09076 TL ICPMS 0.25 0.25 UG/G 6/05/95 

RIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 

NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE 

COMMENT 

COMMENT 

COMMENT 



57-SS1 95.09076 SB ICPMS 6.25 0.25 UG/G 6/05/95 
57-SS1 95.09076 TL ICPMS 6.25 4.75 UG/G 6/05/95 

********************************************* 



REPORT NUMBER: 35280 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: MKOBY on 5-Jun-1995 

REQUEST NUMBER: 21968 MATRIX: SS ANALYST: IMS PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 
VALUE 

QC 
UNCERTAINTY 

COMPLETION 
DATE COMMENT 

00.30469 SB 
00.30469 TL 

3.13 
77. 

0.63 

5. 
MG/KG 

MG/KG 

43.9 

102. 

93.5 6/05/95 UNDER CONTROL 
50.5 6/05/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 

VALUE 

QC 
UNCERTAINTY 

COMPLETION 

DATE COMMENT 

95.09086 SB 

95.09086 TL 

0.25 
0.5 

0.25 

0.3 
UG/G 

UG/G 

6.4 

1. 

2.6 6/05/95 WARNING 2-3 SIG 

1. 6/05/95 UNDER CONTROL 

REPORT NUMBER: 35280 

Reviewer Team Leader QA Officer 

Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the proceeding data was evaluated using the standard statistical criteria set forth in 

'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I , pp. 19-20. 

*************************************************************************************************************** 



REPORT NUMBER: 35215 

CST ANALYTICAL REPORT *********** 

Prepared by: M. KOZUBAL on 2-Jun-1995 

REQUEST NUMBER: 21958 MATRIX: SS ANALYST: OES PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: EMP0126 PAGE: 28 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

57-SS1 95.09076 AG ICPES < 1. UG/G 6/01/95 
57-SS1 95.09076 AL ICPES 7500. 750. UG/G 6/01/95 
57-SS1 95.09076 BA ICPES 180. 18. UG/G 6/01/95 
57-SS1 95.09076 BE ICPES 0.45 0.05 UG/G 6/01/95 
57-SS1 95.09076 CA ICPES 3300. 330. UG/G 6/01/95 
57-SS1 95.09076 CD ICPES < 0.4 UG/G 6/01/95 
57-SS1 95.09076 CO ICPES 3.1 1.5 UG/G 6/01/95 
57-SS1 95.09076 CR ICPES 5.9 1. UG/G 6/01/95 
57-SS1 95.09076 CU ICPES 7. 0.7 UG/G 6/01/95 
57-SS1 95.09076 FE ICPES 8500. 850. UG/G 6/01/95 
57-SS1 95.09076 K ICPES 1300. 130. UG/G 6/01/95 
57-SS1 95.09076 MG ICPES 1200. 120. UG/G 6/01/95 
57-SS1 95.09076 MN ICPES 1100. 110. UG/G 6/01/95 
57-SS1 95.09076 NA ICPES 110. 11. UG/G 6/01/95 
57-SS1 95.09076 NI ICPES 3.9 2.5 UG/G 6/01/95 

57-SS1 95.09076 PB ICPES 18. 8. UG/G 6/01/95 
57-SS1 95.09076 V ICPES 11. 1. UG/G 6/01/95 
57-SS1 95.09076 ZN ICPES 67. 7. UG/G 6/01/95 
57-SBS1 95.09077 AG ICPES < 1. UG/G 6/01/95 
57-SBS1 95.09077 AL ICPES 3700. 370. UG/G 6/02/95 
57-SBS1 95.09077 BA ICPES 38. 4. UG/G 6/02/95 
57-SBS1 95.09077 BE ICPES 0.42 0.08 UG/G 6/02/95 
57-SBS1 95.09077 CA ICPES 790. 79. UG/G 6/02/95 

57-SBS1 95.09077 CD ICPES < 0.4 UG/G 6/02/95 
57-SBS1 95.09077 CO ICPES 1.7 0.5 UG/G 6/02/95 
57-SBS1 95.09077 CR ICPES 3.2 0.5 UG/G 6/02/95 
57-SBS1 95.09077 CU ICPES 2.5 0.5 UG/G 6/02/95 
57-SBS1 95.09077 FE ICPES 6800. 680. UG/G 6/02/95 
57-SBS1 95.09077 K ICPES 440. 200. UG/G 6/02/95 

57-SBS1 95.09077 MG ICPES 570. 57. UG/G 6/02/95 

57-SBS1 95.09077 MN ICPES 300. 30. UG/G 6/02/95 
57-SBS1 95.09077 NA ICPES 91. 9. UG/G 6/02/95 

57-SBS1 95.09077 NI ICPES 4.8 3. UG/G 6/02/95 

57-SBS1 95.09077 PB ICPES 9.1 4.6 UG/G 6/02/95 

57-SBS1 95.09077 V ICPES 6.9 0.7 UG/G 6/02/95 

57-SBS1 95.09077 ZN ICPES 32. 3. UG/G 6/02/95 

57-SS2 95.09078 AG ICPES < 1. UG/G 6/02/95 



57-SS2 95.09078 AL TCPES 8100. 810. UG/!̂ ^ 6/02/95 
57-SS2 95.09078 BA ICPES 180. 18. UG/G 6/02/95 
57-SS2 95.09078 BE ICPES 0.51 0.05 UG/G 6/02/95 
57-SS2 95.09078 CA ICPES 3300. 330. UG/G 6/02/95 
57-SS2 95.09078 CD ICPES < 0.4 UG/G 6/02/95 
57-SS2 95.09078 CO ICPES 3.6 0.7 UG/G 6/02/95 
57-SS2 95.09078 CR ICPES 7.2 1.6 UG/G 6/02/95 
57-SS2 95.09078 CU ICPES 7.2 1.6 UG/G 6/02/95 
57-SS2 95.09078 FE ICPES 8500. 850. UG/G 6/02/95 
57-SS2 95.09078 K ICPES 1600. 160. UG/G 6/02/95 
57-SS2 95.09078 MG ICPES 1300. 130. UG/G 6/02/95 
57-SS2 95.09078 MN ICPES 980. 98. UG/G 6/02/95 
57-SS2 95.09078 NA ICPES 100. 10. UG/G 6/02/95 
57-SS2 95.09078 NI ICPES 6.2 1.4 UG/G 6/02/95 
57-SS2 95.09078 PB ICPES 18. 4. UG/G 6/02/95 
57-SS2 95.09078 V ICPES 12. 2. UG/G 6/02/95 
57-SS2 95.09078 ZN ICPES 60. 6. UG/G 6/02/95 
57-SBS2 95.09079 AG ICPES < 1. UG/G 6/02/95 
57-SBS2 95.09079 AL ICPES 10000. 1000. UG/G 6/02/95 
57-SBS2 95.09079 BA ICPES 110. 11. UG/G 6/02/95 
57-SBS2 95.09079 BE ICPES 0.74 0.08 UG/G 6/02/95 

57-SBS2 95.09079 CA ICPES 1400. 140. UG/G 6/02/95 
57-SBS2 95.09079 CD ICPES < 0.4 UG/G 6/02/95 
57-SBS2 95.09079 CO ICPES 3.9 0.8 UG/G 6/02/95 
57-SBS2 95.09079 CR ICPES 8.3 0.8 UG/G 6/02/95 
57-SBS2 95.09079 CU ICPES 5.4 0.7 UG/G 6/02/95 
57-SBS2 95.09079 FE ICPES 10000. 1000. UG/G 6/02/95 
57-SBS2 95.09079 K ICPES 1200. 120. UG/G 6/02/95 
57-SBS2 95.09079 MG ICPES 1200. 120. UG/G 6/02/95 
57-SBS2 95.09079 MN ICPES 810. 81. UG/G 6/02/95 
57-SBS2 95.09079 NA ICPES 150. 18. UG/G 6/02/95 
57-SBS2 95.09079 NI ICPES 8. 4. UG/G 6/02/95 
57-SBS2 95.09079 PB ICPES 11. 4. UG/G 6/02/95 

57-SBS2 95.09079 V ICPES 13. 1. UG/G 6/02/95 
57-SBS2 95.09079 ZN ICPES 54. 5. UG/G 6/02/95 
57-SS3 95.09080 AG ICPES < 1. UG/G 6/02/95 

57-SS3 95.09080 AL ICPES 7300. 730. UG/G 6/02/95 

57-SS3 95.09080 BA ICPES 130. 13. UG/G 6/02/95 

57-SS3 95.09080 BE ICPES 0.59 0.08 UG/G 6/02/95 

57-SS3 95.09080 CA ICPES 2700. 270. UG/G 6/02/95 

57-SS3 95.09080 CD ICPES < 0.4 UG/G 6/02/95 

57-SS3 95.09080 CO ICPES 2.7 0.7 UG/G 6/02/95 

57-SS3 95.09080 CR ICPES 6.4 0.7 UG/G 6/02/95 

57-SS3 95.09080 CU ICPES 6.4 0.7 UG/G 6/02/95 

57-SS3 95.09080 FE ICPES 7700. 770. UG/G 6/02/95 

57-SS3 95.09080 K ICPES 1100. 200. UG/G 6/02/95 

57-SS3 95.09080 MG ICPES 1100. 110. UG/G 6/02/95 

57-SS3 95.09080 MN ICPES 650. 65. UG/G 6/02/95 

57-SS3 95.09080 NA ICPES 120. 12. UG/G 6/02/95 

57-SS3 95.09080 NI ICPES 4.8 1.6 UG/G 6/02/95 

57-SS3 95.09080 PB ICPES < 20. UG/G 6/02/95 

57-SS3 95.09080 V ICPES 10. 2. UG/G 6/02/95 

57-SS3 95.09080 ZN ICPES 51. 5. UG/G 6/02/95 

57-SBS3 95.09081 AG ICPES < 1. UG/G 6/02/95 

57-SBS3 95.09081 AL ICPES 7600. 760. UG/G 6/02/95 

57-SBS3 95.09081 BA ICPES 82. 8. UG/G 6/02/95 

57-SBS3 95.09081 BE ICPES 0.79 0.08 UG/G 6/02/95 

57-SBS3 95.09081 CA ICPES 1400. 140. UG/G 6/02/95 

57-SBS3 95.09081 CD ICPES < 0.4 UG/G 6/02/95 

57-SBS3 95.09081 CO ICPES 3.3 0.6 UG/G 6/02/95 



57-SBS3 95.09081 CR ^KPES 7.6 0.9 UG7^ 6/02/95 
57-SBS3 95.09081 CU ICPES 3.6 0.7 UG/G 6/02/95 
57-SBS3 95.09081 FE ICPES 9700. 970. UG/G 6/02/95 
57-SBS3 95.09081 K ICPES 820. 130. UG/G 6/02/95 
57-SBS3 95.09081 HG ICPES 930. 93. UG/G 6/02/95 
57-SBS3 95.09081 HN ICPES 600. 60. UG/G 6/02/95 
57-SBS3 95.09081 MA ICPES 130. 13. UG/G 6/02/95 
57-SBS3 95.09081 NI ICPES 4.8 3.6 UG/G 6/02/95 
57-SBS3 95.09081 PB ICPES < 17. UG/G 6/02/95 
57-SBS3 95.09081 V ICPES 11. 1. UG/G 6/02/95 
57-SBS3 95.09081 ZN ICPES 43. 4. UG/G 6/02/95 
57-SS4 95.09082 AG ICPES < 1. UG/G 6/02/95 
57-SS4 95.09082 AL ICPES 9900. 990. UG/G 6/02/95 
57-SS4 95.09082 BA ICPES 190. 19. UG/G 6/02/95 
57-SS4 95.09082 BE ICPES 0.84 0.08 UG/G 6/02/95 
57-SS4 95.09082 CA ICPES 2700. 270. UG/G 6/02/95 
57-SS4 95.09082 CD ICPES < 0.4 UG/G 6/02/95 
57-SS4 95.09082 CO ICPES 6.2 1. UG/G 6/02/95 
57-SS4 95.09082 CR ICPES 9.3 1.1 UG/G 6/02/95 
57-SS4 95.09082 CU ICPES 6.4 0.6 UG/G 6/02/95 
57-SS4 95.09082 FE ICPES 11000. 1100. UG/G 6/02/95 
57-SS4 95.09082 K ICPES 1300. 130. UG/G 6/02/95 
57-SS4 95.09082 MG ICPES 1400. 140. UG/G 6/02/95 
57-SS4 95.09082 MN ICPES 1300. 130. UG/G 6/02/95 
57-SS4 95.09082 NA ICPES 140. 14. UG/G 6/02/95 
57-SS4 95.09082 NI ICPES 9.1 2. UG/G 6/02/95 
57-SS4 95.09082 PB ICPES 15. 12. UG/G 6/02/95 
57-SS4 95.09082 V ICPES 18. 2. UG/G 6/02/95 
57-SS4 95.09082 ZN ICPES 45. 5. UG/G 6/02/95 
57-SBS4 95.09083 AG ICPES < 1. UG/G 6/02/95 
57-SBS4 95.09083 AL ICPES 15000. 1500. UG/G 6/02/95 
57-SBS4 95.09083 BA ICPES 78. 8. UG/G 6/02/95 
57-SBS4 95.09083 BE ICPES 1.2 0.1 UG/G 6/02/95 
57-SBS4 95.09083 CA ICPES 1800. 180. UG/G 6/02/95 
57-SBS4 95.09083 CD ICPES < 0.4 UG/G 6/02/95 
57-SBS4 95.09083 CO ICPES 4.5 2. UG/G 6/02/95 
57-SBS4 95.09083 CR ICPES 9.4 0.9 UG/G 6/02/95 
57-SBS4 95.09083 CU ICPES 4.9 1.3 UG/G 6/02/95 
57-SBS4 95.09083 FE ICPES 14000. 1400. UG/G 6/02/95 
57-SBS4 95.09083 K ICPES 1100. 110. UG/G 6/02/95 
57-SBS4 95.09083 MG ICPES 1600. 160. UG/G 6/02/95 
57-SBS4 95.09083 MN ICPES 380. 38. UG/G 6/02/95 
57-SBS4 95.09083 NA ICPES 260. 26. UG/G 6/02/95 
57-SBS4 95.09083 NI ICPES 7. 3. UG/G 6/02/95 

57-SBS4 95.09083 PB ICPES 18. 10. UG/G 6/02/95 
57-SBS4 95.09083 V ICPES 15. 2. UG/G 6/02/95 

57-SBS4 95.09083 ZN ICPES 52. 5. UG/G 6/02/95 
57-SS5 95.09084 AG ICPES < 1. UG/G 6/02/95 

57-SS5 95.09084 AL ICPES 7100. 710. UG/G 6/02/95 

57-SS5 95.09084 BA ICPES 120. 12. UG/G 6/02/95 

57-SS5 95.09084 BE ICPES 0.33 0.1 UG/G 6/02/95 
57-SS5 95.09084 CA ICPES 2000. 200. UG/G 6/02/95 

57-SS5 95.09084 CD ICPES < 0.4 UG/G 6/02/95 

57-SS5 95.09084 CO ICPES 2.6 1.4 UG/G 6/02/95 

57-SS5 95.09084 CR ICPES 6.5 1.2 UG/G 6/02/95 

57-SS5 95.09084 CU ICPES 7.4 0.8 UG/G 6/02/95 

57-SS5 95.09084 FE ICPES 8100. 810. UG/G 6/02/95 

57-SS5 95.09084 K ICPES 1100. 150. UG/G 6/02/95 

57-SS5 95.09084 MG ICPES 1100. 110. UG/G 6/02/95 

57-SS5 95.09084 MN ICPES 510. 51. UG/G 6/02/95 



57-SS5 95.09084 NA ^^CPES 140. 14. UG^F 6/02/95 
57-SS5 95.09084 NI ICPES 6.8 4.3 UG/G 6/02/95 
57-SS5 95.09084 PB ICPES 14. 12. UG/G 6/02/95 
57-SS5 95.09084 V ICPES 12. 1. UG/G 6/02/95 
57-SS5 95.09084 ZN ICPES 45. 5. UG/G 6/02/95 
57-SBS5 95.09085 AG ICPES < 1. UG/G 6/02/95 
57-SBS5 95.09085 AL ICPES 4100. 410. UG/G 6/02/95 
57-SBS5 95.09085 BA ICPES 51. 5. UG/G 6/02/95 
57-SBS5 95.09085 BE ICPES 0.18 0.08 UG/G 6/02/95 
57-SBS5 95.09085 CA ICPES 940. 94. UG/G 6/02/95 
57-SBS5 95.09085 CO ICPES < 0.4 UG/G 6/02/95 
57-SBS5 95.09085 CO ICPES 1.6 0.7 UG/G 6/02/95 
57-SBS5 95.09085 CR ICPES 3.7 0.4 UG/G 6/02/95 
57-SBS5 95.09085 CU ICPES 2.8 0.5 UG/G 6/02/95 
57-SBS5 95.09085 FE ICPES 5700. 570. UG/G 6/02/95 
57-SBS5 95.09085 K ICPES 470. 47. UG/G 6/02/95 
57-SBS5 95.09085 MG ICPES 550. 55. UG/G 6/02/95 
57-SBS5 95.09085 MN ICPES 190. 19. UG/G 6/02/95 
57-SBS5 95.09085 NA ICPES 120. 12. UG/G 6/02/95 
57-SBS5 95.09085 NI ICPES < 4. UG/G 6/02/95 
57-SBS5 95.09085 PB ICPES < 13. UG/G 6/02/95 

57-SBS5 95.09085 V ICPES 7.2 0.7 UG/G 6/02/95 

57-SBS5 95.09085 ZN ICPES 24. 2. UG/G 6/02/95 
SS2DUPLICATE 95.09095 AG ICPES < 1. UG/G 6/02/95 
SS2DUPLICATE 95.09095 AL ICPES 6400. 640. UG/G 6/02/95 
SS2DUPLICATE 95.09095 BA ICPES 130. 13. UG/G 6/02/95 
SS2DUPLICATE 95.09095 BE ICPES 0.39 0.08 UG/G 6/02/95 
SS2DUPLICATE 95.09095 CA ICPES 2200. 220. UG/G 6/02/95 
SS2DUPLICATE 95.09095 CO ICPES < 0.4 UG/G 6/02/95 
SS2DUPLICATE 95.09095 CO ICPES 2.6 1.2 UG/G 6/02/95 
SS20UPLICATE 95.09095 CR ICPES 5.5 1.6 UG/G 6/02/95 

SS20UPLICATE 95.09095 CU ICPES 5.2 0.9 UG/G 6/02/95 

SS2DUPLICATE 95.09095 FE ICPES 7100. 710. UG/G 6/02/95 
SS2DUPLICATE 95.09095 K ICPES 1300. 130. UG/G 6/02/95 
SS2DUPLICATE 95.09095 MG ICPES f 1000. 100. UG/G 6/02/95 
SS2DUPLICATE 95.09095 MN ICPES 710. 71. UG/G 6/02/95 

SS2DUPLICATE 95.09095 NA ICPES 88. 9. UG/G 6/02/95 
SS2DUPLICATE 95.09095 NI ICPES 5.4 2.2 UG/G 6/02/95 

SS2DUPLICATE 95.09095 PB ICPES 4.3 4. UG/G 6/02/95 
SS2DUPLICATE 95.09095 V ICPES 9.2 0.9 UG/G 6/02/95 

SS2DUPLICATE 95.09095 ZN ICPES 47. 5. UG/G 6/02/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

57-SS1 95.09076 AG ICPES < 1. UG/G 6/01/95 

57-SS1 95.09076 AL ICPES 5600. 560. UG/G 6/01/95 

57-SS1 95.09076 BA ICPES 170. 17. UG/G 6/01/95 

57-SS1 95.09076 BE ICPES 0.37 0.04 UG/G 6/01/95 

57-SS1 95.09076 CA ICPES 3000. 300. UG/G 6/01/95 

57-SS1 95.09076 CD ICPES < 0.4 UG/G 6/01/95 

57-SS1 95.09076 CO ICPES 2.7 0.7 UG/G 6/01/95 

57-SS1 95.09076 CR ICPES 4.7 1.1 UG/G 6/01/95 

57-SS1 95.09076 CU ICPES 6.4 0.6 UG/G 6/01/95 

57-SS1 95.09076 FE ICPES 6800. 680. UG/G 6/01/95 

57-SS1 95.09076 K ICPES 960. 96. UG/G 6/01/95 

57-SS1 95.09076 MG ICPES 1000. 100. UG/G 6/01/95 



57-SS1 

57-SS1 

57-SS1 

57-SS1 

57-SS1 

57-SS1 

95.09076 MN 
95.09076 NA 
95.09076 NI 
95.09076 PB 
95.09076 V 
95.09076 ZN 

EPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 

1100. 
100. 
4.9 

< 25. 
8.8 
65. 

110. 
10. 
4.4 

0.9 
7. 

UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 

6/01/95 
6/01/95 
6/01/95 
6/01/95 
6/01/95 
6/01/95 

******************************************* 



REPORT NUMBER: 35215 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: M. KOZUBAL on 2-Jun-1995 

REQUEST NUMBER: 21968 MATRIX: SS ANALYST: OES PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: EMP0126 PAGE: 28 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.30469 AG 19. 2. MG/KG 92.5 49.5 6/02/95 UNDER CONTROL 
00.30469 AL 5300. 530. MG/KG 4800. 2400. 6/02/95 UNDER CONTROL 
00.30469 BA 250. 25. MG/KG 276. 82.5 6/02/95 UNDER CONTROL 
00.30469 BE 85. 9. MG/KG 95.1 43. 6/02/95 UNDER CONTROL 
00.30469 CA 3400. 340. MG/KG 3680. 1285. 6/02/95 UNDER CONTROL 
00.30469 CD 91. 9. MG/KG 102. 56.5 6/02/95 UNDER CONTROL 
00.30469 CO 88. 9. MG/KG 95.8 45.5 6/02/95 UNDER CONTROL 
00.30469 CR 150. 15. MG/KG 154. 73. 6/02/95 UNDER CONTROL 
00.30469 CU 100. 10. MG/KG 119. 59.5 6/02/95 UNDER CONTROL 
00.30469 FE 8300. 830. MG/KG 8640. 3460. 6/02/95 UNDER CONTROL 
00.30469 K 2100. 210. MG/KG 2200. 805. 6/02/95 UNDER CONTROL 

00.30469 MG 1700. 170. MG/KG 1830. 870. 6/02/95 UNDER CONTROL 
00.30469 MN 180. 18. MG/KG 191. 66.5 6/02/95 UNDER CONTROL 
00.30469 NA 500. 50. MG/KG 594. 282. 6/02/95 UNDER CONTROL 
00.30469 NI 140. 14. MG/KG 163. 85.5 6/02/95 UNDER CONTROL 

00.30469 PB 140. 14. MG/KG 147. 73.5 6/02/95 UNDER CONTROL 

00.30469 V 74. 8. MG/KG 81.8 29. 6/02/95 UNDER CONTROL 

00.30469 ZN 100. 10. MG/KG 120. 63. 6/02/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

95.09086 AG 24. 2. UG/G 28.9 7.3 6/02/95 UNDER CONTROL 

95.09086 AL 18. 1.8 MG/G 19. 4. 6/02/95 UNDER CONTROL 

95.09086 BA 300. 30. UG/G 340. 60. 6/02/95 UNDER CONTROL 

95.09086 BE 1.2 0.1 UG/G 1.13 0.12 6/02/95 UNDER CONTROL 

95.09086 CA 4.4 0.44 MG/G 4.05 0.45 6/02/95 UNDER CONTROL 

95.09086 CD 17. 2. UG/G 17.9 3.9 6/02/95 UNDER CONTROL 



95.09086 CO 8.3 UG/G 8. • 6/02/95 UNDER CONTROL 
95.09086 CR 18. 2. UG/G 18. 2. 6/02/95 UNDER CONTROL 
95.09086 CU 2600. 260. UG/G 2900. 500. 6/02/95 UNDER CONTROL 
95.09086 FE 26. 2.6 MG/G 27.5 3.5 6/02/95 UNDER CONTROL 
95.09086 K 4.3 0.43 MG/G 4.5 0.5 6/02/95 UNDER CONTROL 
95.09086 MG 4.9 0.49 MG/G 5.5 0.6 6/02/95 UNDER CONTROL 
95.09086 MN 8100. 810. UG/G 7750. 1150. 6/02/95 UNDER CONTROL 
95.09086 NA 0.58 0.058 MG/G 0.53 0.03 6/02/95 UNDER CONTROL 
95.09086 NI 12. 2. UG/G 11. 2. 6/02/95 UNDER CONTROL 
95.09086 PB 5500. 550. UG/G 5150. 350. 6/02/95 UNDER CONTROL 
95.09086 V 40. 4. UG/G 45. 5. 6/02/95 UNDER CONTROL 
95.09086 ZN 6000. 600. UG/G 6100. 500. 6/02/95 UNDER CONTROL 

REPORT NUMBER: 35215 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I , pp. 19-20. 



REPORT NUMBER: 35217 

CST ANALYTICAL REPORT 

Prepared by: MBO on 2-Jun-1995 

REQUEST NUMBER: 21972 MATRIX: U ANALYST: OES PROGRAM CODE: UE3E 

OWNER: Alex Puglisi GROUP: ESH-18 MAIL-STOP: K497 PHONE: 7-4882 

NOTEBOOK: Y3725 PAGE: 142 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS OATE COMMENT 

57-SW2 95.09140 AG ICPES < 0.01 MG/L 6/02/95 
57-SW2 95.09140 AL ICPES 0.2 0.1 MG/L 6/02/95 
57-SW2 95.09140 BA ICPES 0.06 0.006 MG/L 6/02/95 
57-SW2 95.09140 BE ICPES < 0.001 MG/L 6/02/95 
57-SW2 95.09140 CA ICPES 16. 1.6 MG/L 6/02/95 
57-SW2 95.09140 CO ICPES < 0.003 MG/L 6/02/95 
57-SW2 95.09140 CO ICPES < 0.004 MG/L 6/02/95 
57-SU2 95.09140 CR ICPES < 0.004 MG/L 6/02/95 
57-SW2 95.09140 CU ICPES < 0.004 MG/L 6/02/95 
57-SW2 95.09140 FE ICPES 0.1 0.1 MG/L 6/02/95 
57-SW2 95.09140 K ICPES 2.4 0.6 MG/L 6/02/95 
57-SW2 95.09140 MG ICPES 3.2 0.32 MG/L 6/02/95 

57-SW2 95.09140 MN ICPES 0.11 0.011 MG/L 6/02/95 

57-SW2 95.09140 NA ICPES 2.8 0.3 MG/L 6/02/95 

57-SW2 95.09140 NI ICPES < 0.01 MG/L 6/02/95 

57-SW2 95.09140 PB ICPES < 0.03 MG/L 6/02/95 

57-SW2 95.09140 V ICPES < 0.004 MG/L 6/02/95 

57-SW2 95.09140 ZN ICPES < 0.02 MG/L 6/02/95 

57-SW3 95.09141 AG ICPES < 0.01 MG/L 6/02/95 

57-SW3 95.09141 AL ICPES 0.4 0.1 MG/L 6/02/95 

57-SW3 95.09141 BA ICPES 0.038 0.004 MG/L 6/02/95 

57-SU3 95.09141 8E ICPES 0.001 0.001 MG/L 6/02/95 

57-SW3 95.09141 CA ICPES 12. 1.2 MG/L 6/02/95 

57-SW3 95.09141 CO ICPES < 0.003 MG/L 6/02/95 

57-SW3 95.09141 CO ICPES < 0.004 MG/L 6/02/95 

57-SW3 95.09141 CR ICPES 0.004 0.004 MG/L 6/02/95 

57-SW3 95.09141 CU ICPES < 0.004 MG/L 6/02/95 

57-SW3 95.09141 FE ICPES 0.6 0.1 MG/L 6/02/95 

57-SW3 95.09141 K ICPES 2.5 0.6 MG/L 6/02/95 

57-SW3 95.09141 MG ICPES 1.7 0.2 MG/L 6/02/95 

57-SU3 95.09141 MN ICPES 0.15 0.015 MG/L 6/02/95 

57-SW3 95.09141 NA ICPES 6.9 0.7 MG/L 6/02/95 

57-SW3 95.09141 NI ICPES < 0.01 MG/L 6/02/95 

57-SW3 95.09141 PB ICPES < 0.03 MG/L 6/02/95 

57-SW3 95.09141 V ICPES < 0.004 MG/L 6/02/95 

57-SW3 95.09141 ZN ICPES 0.02 0.02 MG/L 6/02/95 



CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

S7-SW2 95.09U0 AG ICPES < 0.01 MG/L 6/02/95 
57-SU2 95.09HO AL ICPES 0.2 0.1 MG/L 6/02/95 
57-SW2 95.09140 BA ICPES 0.06 0.006 MG/L 6/02/95 
S7-SW2 95.09140 BE ICPES < 0.001 MG/L 6/02/95 
57-SU2 95.09140 CA ICPES 16. 1.6 MG/L 6/02/95 
57-SU2 95.09140 CD ICPES < 0.003 MG/L 6/02/95 
57-SW2 95.09140 CO ICPES < 0.004 MG/L 6/02/95 
57-SU2 95.09140 CR ICPES 0.005 0.004 MG/L 6/02/95 
57-SW2 95.09140 CU ICPES 0.005 0.004 MG/L 6/02/95 
57-SW2 95.09140 FE ICPES 0.1 0.1 MG/L 6/02/95 
57-SU2 95.09140 IC ICPES 2.4 0.6 MG/L 6/02/95 
57-SW2 95.09140 MG ICPES 3.2 0.32 MG/L 6/02/95 
57-SW2 95.09140 MN ICPES 0.11 0.011 MG/L 6/02/95 
57-SW2 95.09140 NA ICPES 2.8 0.3 MG/L 6/02/95 
57-SW2 95.09140 NI ICPES < 0.01 MG/L 6/02/95 
57-SU2 95.09140 PB ICPES < 0.03 MG/L 6/02/95 
57-SW2 95.09140 V ICPES < 0.004 MG/L 6/02/95 
57-SU2 95.09140 ZN ICPES < 0.02 MG/L 6/02/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS OATE 

57-SU2 95.09140 AG ICPES 1. 0.9 MG/L 6/02/95 
57-SU2 95.09140 AL ICPES 2. 2.3 MG/L 6/C2/95 
57-SW2 95.09140 BA ICPES 1. 1.1 MG/L 6/02/95 
57-SW2 95.09140 BE ICPES 1. 1.2 MG/L 6/02/95 
57-SU2 95.09140 CA ICPES 2. 3. MG/L 6/02/95 
57-SU2 95.09140 CO ICPES 1. 1. MG/L 6/02/O5 
57-SU2 95.09140 CO ICPES 1. 1. MG/L 6/02/95 
57-SU2 95.09140 CR ICPES 1. 1.2 MG/L 6/02/95 
57-SU2 95.09140 CU ICPES 1. 1.1 MG/L 6/02/95 
57-SW2 95.09140 FE ICPES 2. 2.2 MG/L 6/02/95 
57-SW2 95.09140 K ICPES 2. 2.3 MG/L 6/02/95 
57-SU2 95.09140 MG ICPES 2. 2.3 MG/L 6/02/95 
57-SU2 95.09140 MN ICPES 1. 1. MG/L 6/02/95 
57-SW2 95.09140 NA ICPES 2. 2.4 MG/L 6/02/95 
57-SW2 95.09140 NI ICPES 1. 1.1 MG/L 6/02/95 
57-SW2 95.09140 PB ICPES 1. 1. MG/L 6/02/95 
57-SW2 95.09140 V ICPES 1. 1.2 NG/L 6/02/95 
57-SW2 95.09140 ZN ICPES 1. 1.1 MG/L 6/02/95 

COMMENT 



REPORT NUMBER: 35217 (continued) 

•••••••••• CST QUALITY ASSURANCE REPORT **•«****• 

Prepared by: MBG on 2-Jun-1995 

REOUEST NUMBER: 21972 MATRIX: U ANALYST: OES PROGRAM CODE: WE3E 

OWNER: Alex Puglisi GROUP: ESH-18 MAIL-STOP: K497 PHONE: 7-4882 

NOTEBOOK: Y3725 PAGE: 142 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.29417 AL 8.5 0.9 MG/L 10. 0.4 6/02/95 UNDER CONTROL 
00.29417 BA 460. 46. UG/L 500. 22. 6/02/95 UNDER CONTROL 
00.29417 BE 430. 43. UG/L 500. 22. 6/02/95 UNDER CONTROL 

00.29417 CA 8.1 10. MG/L 10. 0.4 6/02/95 UNDER CONTROL 

00.29417 CD 380. 42. UG/L 498. 21. 6/02/95 WARNING 2-3 SIG 

00.29417 CO 420. 42. UG/L 500. 22. 6/02/95 UNDER CONTROL 

00.29417 CR 430. 43. UG/L 499. 21. 6/02/95 UNDER CONTROL 

00.29417 CU 430. 43. UG/L 500. 22. 6/02/95 UNDER CONTROL 

00.29417 FE 940. 94. UG/L 999. 43. 6/02/95 UNDER CC-NTRCL 

00.29417 K 8.7 0.9 MG/L 10. 0.4 6/02/95 UNDER CONTROL 

00.29417 MG 8.7 0.9 MG/L 10. 0.4 6/02/95 UNOER CONTROL 

00.29417 MN 430. 43. UG/L 500. 22. 6/02/95 UNDER CONTROL 

00.29417 NA 9.3 0.9 MG/L 10. 0.4 6/02/95 UNOER CONTROL 

00.29417 NI 400. 40. UG/L 500. 22. 6/02/95 WARNING 2-3 SIG 

00.29417 PB 25. 2.5 UG/L 25. 1. 6/02/95 UNOER CONTROL 

00.29417 V 430. 43. UG/L 500. 22. 6/02/95 UNDER C:NTROL 

00.29417 ZN 410. 41. UG/L 500. 22. 6/02/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 



REPORT NUMBER: 35217 
Analyst Reviewer Team Leader QA Officer 

Date Date Dan Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the proceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 



REPORT NUMBER: 35416 

CST ANALYTICAL REPORT 

Prepared by: PEC on 8-Jun-1995 

REQUEST NUMBER: 21972 MATRIX: U ANALYST: AAS PROGRAM CODE: WE3E 

OWNER: Alex Puglist GROUP: ESH-18 MAIL-STOP: K497 PHONE: 7-4882 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

DATE COMMENT 

57-SW2 
57-SW2 
57-SW2 
57-SW3 
57-SW3 
57-SW3 

95.09140 AS 
95.09140 HG 
95.09140 SE 
95.09141 AS 
95.09141 HG 
95.09141 SE 

ETVAA 
CVAA 
ETVAA 

ETVAA 
CVAA 
ETVAA 

< 3. 
< 0.2 
< 2. 
< 3. 
< 0.2 
< 2. 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

6/02/95 
6/01/95 
6/02/95 
6/02/95 
6/01/95 
6/02/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

DATE COMMENT 

57-SW2 

57-SW2 
95.09140 AS 
95.09140 SE 

ETVAA 

ETVAA 

< 3. 

< 2. 
UG/L 
UG/L 

6/02/95 
6/02/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT 
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS 

COMPLETION 

DATE COMMENT 

57-SW2 
57-SW2 

95.09140 AS 
95.09140 SE 

ETVAA 
ETVAA 

10. 
10. 

9.9 
9.3 

UG/L 
UG/L 

6/02/95 
6/02/95 



REPORT NUMBER: 35416 (continued) 

.......... C S T QUALITY ASSURANCE REPORT •«•••*••• 

Prepared by: PEC on 8-Jun-1995 

REQUEST NUMBER: 21972 MATRIX: U ANALYST: AAS PROGRAM CODE: UE3E 

OWNER: Alex Puglisi GROUP: ESH-18 MAIL-STOP: K497 PHONE: 7-4882 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

00.29417 AS 
00.29417 SE 
00.30468 HG 

ANALYTICAL 
RESULT 

26. 
26. 
4. 

ANALYTICAL 
UNCERTAINTY UNITS 

5. UG/L 
5. UG/L 
0.4 UG/L 

QC 

VALUE 

25. 
25. 
5.04 

QC COMPLETION 
UNCERTAINTY DATE COMMENT 

1. 6/07/95 UNDER CONTROL 
1. 6/07/95 UNOER CONTROL 
1.05 6/01/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

___ Only qualitative data requested 

L ^ Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 35416 

Analyst Reviewer Team Leader OA Officer 

Date Oate 

C/r/fS 
"«ate Date 

No Sample Discrepancies Noted by Sample Management Section 



REPORT NUMBER: 35281 

CST ANALYTICAL REPORT 

Prepared by: MKOBY on 5-Jun-1995 

REQUEST NUMBER: 21972 MATRIX: W ANALYST: IMS PROGRAM CODE: WE3E 

OWNER: Alex Puglisi GROUP: ESH-18 MAIL-STOP: K497 PHONE: 7-4882 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

OATE COMMENT 

57-SW2 
57-SW2 
57-SW3 
57-SW3 

95.09140 SB 
95.09140 TL 
95.09141 SB 
95.09141 TL 

ICPMS 
ICPMS 
ICPMS 
ICPMS 

< 2. 
< 2. 
< 2. 
< 2. 

UG/L 
UG/L 
UG/L 
UG/L 

6/05/95 
6/05/95 
6/G5/95 
6/05/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

DATE COMMENT 

57-SW2 
57-SW2 

95.09140 SB 

95.09140 TL 

ICPMS 
ICPMS 

< 2. 
< 2. 

UG/L 
UG/L 

6/05/95 

6/05/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT 
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS 

COMPLETION 
OATE COMMENT 

57-SW2 95.09140 SB ICPMS 
57-SW2 95.09140 TL ICPMS 

11. 
11. 

10. UG/L 
11. UG/L 

6/05/95 
6/05/95 



REPORT NUMBER: 35281 (continued) 

...*...*.. C S T QUALITY ASSURANCE REPORT ***•«*•*» 

Prepared by: MKOBY on 5-Jun-1995 

REQUEST NUMBER: 21972 MATRIX: W ANALYST: IMS PROGRAM CODE: UE3E 

OWNER: Alex Puglisi GROUP: ESH-18 MAIL-STOP: K497 PHONE: 7-4882 

NOTEBOOK: PAGE: 

SUMMARY Of CONTROL STATUS OF OPEN (NON-BLIND) CC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

00.29417 SB 

00.29417 TL 

ANALYTICAL ANALYTICAL 
RESULT UNCERTAINTY UNITS 

27. 

28. 
UG/L 

UG/L 

QC 
VALUE 

25. 

25. 

QC COMPLETION 
UNCERTAINTY DATE COMMENT 

6/05/95 UNDER CONTROL 
6/05/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for 

Only qualitative data requested 

L / Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

of the following reasons: 

REPORT NUMBER: 35281 

Analyst 

1 Date 

Reviewer/ 

6Aft>' 
' Date 

Team Leader 

Date 

QA Off icer 

\hl32L 
Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard s t a t i s t i c a l c r i t e r i a set for th in 



Department of Energy 
Albuquerque Operations Office 

Los Alamos Area Office 
Los Alamos, New Mexico 87544 

fFEB 9 1996 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. William J. LeMay 
Oil Conservation Division 
New Mexico Energy, Minerals, and 
Natural Resources Department 

2040 S. Pacheco 
Santa Fe, NM 87501 

Dear Mr. LeMay: 

The enclosed information for Calendar Year (CY) 1995 is being submitted to you as a 
supplement to the Ground Water Discharge Plan (GW-31) for the Fenton Hill Geothermal 
Site. The Discharge Plan was renewed by the Oil Conservation Division (OCD) on 
June 5, 1995, until June 5, 2000. 

Following is a summary of relevant data for CY 1995: 

1. There were no National Pollutant Discharge Elimination System (NPDES) 
wastewater discharges to surface waters as shown in Enclosure 1. 

2. Enclosure I I contains a summary of water injected into geothermal wells for 1995. 

If you have any questions concerning this information, please call Ken Zamora of my 
staff at (505) 665-5047; or Neil Williams, of the Los Alamos National Laboratory's 
Water Quality and Hydrology Group at (505) 665-0454. 

Sincerely, 

Josepr/C. Voyila 
Assistant Area Manager 
Office of Environment and Projects LAAMEP:7KZ-007 

Enclosures 

cc: 
See page 2 



William J. LeMay 

cc w/enclosures: 
K. Zamora, AAMEP, LAAO 
D. Erickson, ESH-DO, LANL, MS-K491 
S. Rae (ESH-18\WQ&H:96-0016-1), ESH-18, 

LANL, MS-K497 
J. Albright, EES-4, LANL, MS-D443 
WQ&H File, LANL, MS-K497 
CRM-4, LANL, MS-A150 
K. McAda, EPD, AL 



Enclosure T 

NPDES Permitted Discharges from the Service Pond 

for 1995 

Fenton Hill Geothermal Site 

Sandoval County, N.M. 

Gallons Discharged 
Date of Discharge From Service Pond 

1995 NONE 

There were no accidental spills or leaks from the Service Pond during 1995. 



Enclosure II 

Water Injected into Well EE-3 A during 1995 

Fenton Hill Geothermal Site 

Sandoval County, N.M. 

Month Injected Volume (Gallons) 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

193,555 
132,460 
484,204 
163,028 

4,408,736 
5,369,337 
2,796,493 

268,619 
0 
0 
0 
0 

Total Water Injected in 1995 13,816,432 

There were no accidental spills during the injection of water into the geothermal wells or 

during the venting of water from the wells. August 15 was the last date of injection in 

1995 due to a casing leak in EE-3 A. 



Figure 1 
GT-2 Well Schematic 

11/28/91 
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Los Alamos 
NATIONAL LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

OIL. GCfiSEB* 
REC 

'35 SVJ2 

,• !, OiViS'ON Date: 
£ p In Reply Refer To 

Mail Stop 

nn 8 5£lePhone 

September 19,1995 
ESH-18/WQ&H:95-0415 
K497 
(505) 667-4882 

Mark Ashley 
Oil Conservation Division 
2040 South Pachecho Street 
Santa Fe, New Mexico 87505 

SUBJECT: STORMWATER SAMPLES FROM MILAGRO PROJECT LAND 
APPLICATION SITE 

Dear Mr. Ashley 

Pursuant to your Division's conditional approval of the Laboratory's Notice of Intent to Discharge 
(NOI) for the Milagro Project, I am submitting analytical results for recent stormwater runoff 
samples taken at the site. These samples were obtained on August 18, 1995, from the northernmost 
stormwater sampling station at Fenton Hill. This station is designated as SWR-1 on the 
Milagro Project Sampling Plan previously submitted to your office and is approximately 
100-150 feet downgradient from the application site. 

As the analytical data indicates, there does not seem to be any migration of potential contaminants 
from the Milagro site. Concentrations of heavy metals in the stormwater are significantly lower 
than those found in the pond water being applied at the site. 

I appreciate the time and effort which you have provided in assisting us to address the activities 
which have been implemented as a result of the Milagro Project. I would like to invite you to tour 
the site again at your convenience in order to observe the changes which have occurred since your 
last visit. 

If you have any questions regarding the enclosed analytical results, or the status of operations at 
Milagro, please feel free to contact me at 667-4882 or Bob Beers at 667-7969. 

Thank you. 

Sincerely, 

AP/rj 

Enclosures: a/s 

Cy: R. Beers, ESH-18, MS K497 
M. Saladen, ESH-18, MS K497 
K. Zamora, DOE/LAAO, w/enc., MS A316 
G. Sinnis, P-23, MS H803 
J. Thompson, EES-4, MS D443 



Mark Ashley - 2 - September 19, 1995 
ESH-18AVQ&H:95-0415 

J. Albright, EES-4, MS D443 
R. Anderson, Oil Conservation Division, w/enc., Santa Fe 
WQ&H File, w/enc., MS K497 
CRM-4, w/enc.,MS A150 



MILAGRO 1995 

SAMPLE # DESCRIPTION 
M95-1 Milagro, Rain/Runoff 

DATE 
MM/DD/YY 
08/21/95 

Ag 
ppm 

(0.001 

Al Std.D. 
+/-

0.24 0.01 

As 
ppm 

0.0006 

8 Std.D. 
ppm +/-

0.014 0.002 

Ba Std.D. 
ppm +/-
0.02 0.01 

Be 

(0.002 

SAMPLE t 
M95-1 

Br 
ppm 

(0.02 

Ca Std.D. 
ppm +/-
3.07 0.04 

Cd 

(0.001 

Cl 
ppm 
0.60 

Co 
ppm 

(0.002 

C03 Cond.(L) 
ppm uaho/cm 
0 30.6 

Cr 
ppm 

(0.002 

Cu 
ppn 

(0.002 

F Fe Std.D. HC03 
ppm ppm +/- ppm 
0.02 0.12 0.01 11.6 

Hg K Std.D. Li Mg Std.D. Mn Std.D. Mo Na Std.D. Ni N02 N03 Pb 
SAMPLE tt ppm ppm +/- ppm ppm +/- ppm +/- ppm ppm +/- ppm ppm ppm ppm 
M95-1 0.0005 3.31 0.01 (0.01 0.83 0.02 0.13 0.01 (0.002 0.20 0.01 0.008 0.01 0.70 (0.002 

pH (L) P04 Sb Se Si Std.D. Si02 S04 Sr Std.D. Ti Std.D. Tl V 
SAMPLE it ppm ppm ppm ppm +/- calculated ppm ppm +/- ppm +/- ppa ppm 
M95-1 6.60 0.09 (0.0002 0.0003 2.28 0.01 4.86 0.80 0.05 0.01 0.007 0.002 (0.002 (0.002 

Zn Std.D. TDS Cation Anion Balance B/CL LI/CL F/CL NA/CL K/CL S04/CL 
SAMPLE # ppra +/- ppm SUM Sum by wt by wt by wt by wt by wt by wt 
M95-1 0.05 0.01 26.7 0.349 0.240 0.3728 0.0233 0.0000 0.0333 0.3333 5.5167 1.3333 

HC03/CL 
SAMPLE # by wt 
M95-1 19.3333 

in • 



Los Alamos 
NATIONAL LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

^!V;',uJN Date: 
' - In Reply Refer To: 

Mail Stop 
f. i ' l 8 SSlephone 

August 31,1995 
ESH-18/WQ&H:95-388 
K497 
(505) 667-7969 

Mr. Mark Ashley 
Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, NM 87505 

SUBJECT: LANL DISCHARGE FROM FENTON HILL FACILITY 

Dear Mr. Ashley: 

As we discussed during our phone conversation on August 28, 1995, Los Alamos National 
Laboratory (LANL) will discharge approximately 500,000 gallons of water from the 1 million 
gallon (MG) service pond at the Fenton Hill Facility. Recently, a small leak in the 9 5/8" casing 
became enlarged creating a pathway from the pressurized hot dry rock reservoir to the outer annulus 
of the injection well. As a result, Roy Johnson at OCD was notified of the leak, injection activities 
at the facility were shut down, and water from the hot dry rock reservoir is currently venting into 
the 1 MG service pond at a rate which will soon exceed the pond's capacity. 

This discharge will be land applied utilizing the sprinkler system and application area specified in 
the Notice of Intent (NOI) submitted to your office on March 20, 1995, for the Milagro Project. 
The attached table presents a summary of the discharges that have been made under the Milagro 
Project NOI. 

The origins of the water in the 1 MG service pond are identical to the ones listed for the 5 MG pond 
utilized by the Milagro Project. Samples collected on August 28, 1995, from the 1 MG service 
pond indicate that contaminant levels in the discharge will be similar to those found in the Milagro 
discharges. Analytical data for these samples have been attached for your information. 

LANL will conduct all planned discharges from the 1 MG service pond in conformance with the 
conditions specified in our original NOI for the Milagro Project and in subsequent correspondence 
from your office. All runoff from the site will be controlled and storm water events will be 
sampled. 

Thank you for your cooperation in this manner. If you have any questions, please feel free to 
contact me at 667-7969. 

Bob Beers 
Water Quality and Hydrology Group 



Mr. Mark Ashley - 2 - August 31, 1995 
ESH-18\WQ&H:95-388 

RB/vc 

Attach: a/s 

Cy: J. Albright, EES-4, w/att., MS D443 
J. Thompson, EES-4, w/att., MS D443 
R. Anderson, Oil Conservation Division, Santa Fe, New Mexico, w/att. 
R. Johnson, Oil Conservation Division, Santa Fe, New Mexico, w/att. 
G. Sinnis, P-23, w/att., MS H803 
A. Puglisi, ESH-18, w/att., MS K497 
K. Zamora, DOE/LAAO, w/att., MS A316 
WQ&H File, w/att., MS K497 
CRM-4, w/att., MS A150 



LANL 
ESH-18 

DISCHARGE SUMMARY 
for the 

MILAGRO PROJECT NOI 

8/31/95 

Source of Discharge Water Application Dates Quantity Applied (gallons) 

Completed Discharges 

5 MG Pond 5 / 2 2 / 9 5 - 6 / 7 / 9 5 2,900,000 

1 MG Service Pond 8 / 1 6 / 9 5 - 8 / 3 0 / 9 5 310,000 

Total = 3,120,000 

Future Discharges 

1 MG Service Pond 9 /5 /95 -9 /1 5/95 500,000 (estimated) 



LOS ALAMOS NATIONAL LABORATORY ANALYTICAL RESULTS REPORT 

Project: Fenton H i l l Geothermal F a c i l i t y 

Sample 
Location: 1 MG Service Pond 

Sample 

Collection Date: 

Sample Type: 

Analyst: 

August 28, 1995 

Water, unfiltered 

Dale Counce, EES-1 

HDR 1995 

semj • DESCRIPTION 
HDR9B-76 1 HBP m r EE3A Oisdurgt 
KH95-77 1 KP East End 

DATE 
MA7DD/YY 
08/88/95 
06/28/95 

TIM 

09:00 

mm 

fll Std.D. 
!+/-

o.i5 a oi 
0.19 0.01 

Ps Std.D. 
pp. 

5.08 0.02 
3.08 0.09 

0 Std.D. 

52.5 0.1 
51. A 0.1 

Ba Std. 
pps 

0.19 0.01 
0.20 0.01 

Br C* Std.D. Cl C03Cond.(L) 
SAWLE I pps ppi «7- ppH pp. uaho/ca 
hW95-7fi 9,57 75.2 0.3 1723 62.2 7090 
HH95-77 9.70 74.1 0.9 1705 63,0 7050 

F Fe Std.D. HC03 K Std.D. Li Std.D. Ms 
ppi ppH ppi ppi +/- pp •/- pp. 

9.34 0.39 0.01 623 112 2 20.0 0.1 3.67 
9.52 4.12 6.03 617 Ul 1 21.2 0.1 3.63 

Sttf.D. Nn Std.D. Ma Std.D. ND3 pH (L) P04 s i Std.D. SiOH 504 Sr Std.D. Zn 
SAMPLE • +/- pp. +/- PP" +/- PP" PP> +/- calculated PP" PP» • / - PP" 
HW95-76 0.02 0.34 0.01 1390 13 (0.1 7.31 (0.3 91. J 0.7 195 384 1.74 0.01 (0.01 
HW95-77 0.09 0.41 0.01 1350 10 (0.1 7.93 (0.2 14 1 1 317 382 1.79 0.01 (0.01 

TDS Cation Anion Balance 
SAMPLE • PP" Sua Sfl* 
HM9S-76 4668 70.521 71.472 -0.0134 
HDR95-77 4726 66.373 70.831 -0.0333 

i 



LOS ALAMOS NATIONAL LABORATORY 

MILAGRO PROJECT @ FENTON H I L L 

LAND APPLICATION SITE MONITORING 

WATER & SOIL ANALYTICAL RESULTS 

POST-APPLICATION MONITORING RESULTS 
SAMPLE COLLECTION DATE: 10/24/95 



REPORT NUMBER: 39168 

CST ANALYTICAL REPORT *••***«***» 

Prepared by: BRL on 5-Dec-1995 

REQUEST NUMBER: 22763 MATRIX: SS ANALYST: AAS PROGRAM CCOE: E303 

OWNER: Ron C. Conrad GROUP: cSH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: CST9002 PAGE: 83 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

95-SS1 95.16636 AS ETVAA 3. 0.6 UG/G 11/29/95 

95-SS1 95.16636 HG CVAA 0.03 0.01 UG/G 11/08/95 
_95;SS1 95.16636 SE ETVAA 0.6 0.3 UG/G 11/29/95 
95-SBS1 95.16637 AS ETVAA 2. 0.5 UG/G 11/29/95 
95-SBS1 95.16637 HG CVAA 0.01 0.01 UG/G 11/08/95 
95-SBS1 95.16637 SE ETVAA 0.3 0.3 UG/G 11/29/95 
95-SS2. 95.16638 AS ...ETVAA 3. 0.6 UG/G 11/29/95 
95-SS2 95.16638 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SS2 95.16638 SE ETVAA 0.4 0.3 UG/G 11/29/95 

95-SBS2 95.16639 AS ETVAA 3. 0.6 UG/G 11/29/95 
95-SBS2 95.16639 HG CVAA 0.03 0.01 UG/G 11/08/95 

95-SBS2 95.16639 SE ETVAA < 0.3 UG/G 11/29/95 

95-SS3 95.16640 AS ETVAA 3. 0.6 UG/G 11/29/95 

95-SS3 95.16640 HG CVAA 0.03 0.01 UG/G 11/08/95 

95-SS3 95.16640 SE ETVAA 0.5 0.3 UG/G 11/29/95 

95-SBS3 95.16641 AS ETVAA 4. 0.8 UG/G 11/29/95 

95-SBS3 95.16641 HG CVAA 0.03 0.01 UG/G 11/08/95 

95-SBS3 95.16641 SE ETVAA 0.4 0.3 UG/G 11/29/95 

95-SS4 95.16642 AS ETVAA 24. 5. UG/G 11/30/95 

95-SS4 95.16642 HG CVAA 0.03 0.01 UG/G 11/08/95 

95-SS4 95.16642 SE ETVAA 0.5 0.3 UG/G 11/29/95 

95-SBS4 95.16643 AS ETVAA 4. 0.8 UG/G 11/29/95 

95-SBS4 95.16643 HG CVAA 0.03 0.01 UG/G 11/08/95 

95-SBS4 95.16643 SE ETVAA 0.3 0.3 UG/G 11/29/95 

95-SS5 95.16644 AS ETVAA 18. 4. UG/G 11/30/95 

95-SS5 95.16644 HG CVAA 0.03 0.01 UG/G 11/08/95 

95-SS5 95.16644 SE ETVAA 0.3 0.3 UG/G 11/29/95 

95-SBS5 95.16645 AS ETVAA 3. 0.6 UG/G 11/29/95 

95-SBS5 95.16645 HG CVAA 0.03 0.01 UG/G 11/08/95 

—SSiSJSS 95.16645 SE ETVAA < 0.3 UG/G 11/29/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS OATE COMMENT 



• • 

95-SS1 95 16636 AS ETVAA 3. 0.6 UG/G 11/29/95 
95-SS1 95 16636 HG CVAA 0.04 0.01 UG/G 11/08/95 
95-SS1 95 16636 HG CVAA 0.04 0.01 UG/G 11/08/95 
95-SS1 95 16636 SE ETVAA 0.6 0.3 UG/G 11/29/95 

95 16637 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SBS1 . 95 16637 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SS2 95 16638 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SS2 .._ 95 16638 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SBS2 95 16639 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SBS2 95 16639 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SS3 95 16640 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SS3 95 16640 HG CVAA 0.05 0.01 UG/G 11/08/95 
95-S8S3 95. 16641 HG CVAA 0.04 0.01 UG/G 11/08/95 
95-SBS3 95 16641 HG CVAA 0.04 0.01 UG/G 11/08/95 
95-SS4 95 16642 HG CVAA 0.04 0.01 UG/G 11/08/95 
95-SS4_ 95 16642 HG CVAA 0.04 0.01 UG/G 11/08/95 
95-S8S4 95. 16643 HG CVAA 0.05 0.01 UG/G 11/08/95 

95-SBS4_ 95. 16643 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SS5 95. 16644 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SS5 95. 16644 HG CVAA 0.03 0.01 UG/G 11/08/95 
95-SBS5 95. 16645 HG CVAA 0.02 0.01 UG/G 11/08/95 

IIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVEREO UNITS DATE 

95-SS1 95. 16636 AS ETVAA 10. 8. UG/G 11/29/95 
95-SS1 95. 16636 HG CVAA 2. 1.9 UG/G 11/08/95 
95-SS1 95. 16636 SE ETVAA 10. 10. UG/G 11/29/95 

COMMENT 



REPORT NUMBER: 39168 (continued) 

********** CST QUALITY ASSURANCE REPORT *.***••** 

Prepared by: BRL on 5-Dec-1995 

REQUEST NUMBER: 22763 MATRIX: SS ANALYST: AAS PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: CST9002 PAGE: 83 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 
VALUE 

QC 
UNCERTAINTY 

COMPLETION 
DATE COMMENT 

00.30469 AS 

00.30469 SE 

155. 

111. 

31. 

22. 
MG/KG 

MG/KG 

128. 
101. 

71. 11/30/95 UNDER CONTROL 
55. 11/29/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 

VALUE 

QC 
UNCERTAINTY 

COMPLETION 

OATE COMMENT 

95.16646 AS 

95.16646 SE 
95.16647 HG 

640. 

0.9 
100. 

128. 
0.3 
10. 

UG/G 
UG/G 
NG/G 

575. 

2.4 

165. 

25. 11/30/95 UNDER CONTROL 

2.2 11/29/95 UNDER CONTROL 
11/08/95 OUT OF CONTROL 

REPORT NUMBER: 39168 
Analyst 

Date 

Reviewer 

I — 
Date 

Team Leader 

— r / — 
Date 

OA Office? 

Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I , pp. 19-20. 



REPORT NUMBER: 39257 

********** CST ANALYTICAL REPORT **•«*.****• 

Prepared by: MKOSY on 12-Dec-1995 

REQUEST NUMBER: 22763 MATRIX: SS ANALYST: IMS PROGRAM CODE: E303 

OUNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
TECHNIQUE 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

COMPLETION 
DATE COMMENT 

95-SS1 95 16636 SB ICPMS < 0.25 UG/G 12/12/95 
95-SS1 95 16636 TL ICPMS 0.37 0.25 UG/G 12/12/95 
95~SBS1 95 16637 SB ICPMS < 0.25 UG/G 12/12/95 
95-SBS1 95 16637 TL ICPMS < 0.25 UG/G 12/12/95 
95-SS2 95 16638 SB ICPMS < 0.25 UG/G 12/12/95 
95-SS2 95 16638 TL ICPMS < 0.25 UG/G 12/12/95 
95-SBS2 95 16639 SB ICPMS < 0.25 UG/G 12/12/95 
95-SBS2 95 16639 TL ICPMS < 0.25 UG/G 12/12/95 
95-SS3 95 16640 SB ICPMS < 0.25 UG/G 12/12/95 
95-SS3 95 16640 TL ICPMS < 0.25 UG/G 12/12/95 
95-SBS3 95.16641 SB ICPMS < 0.25 UG/G 12/12/95 
95-SBS3 95 16641 TL ICPMS < 0.25 UG/G 12/12/95 
95-SS4 95 16642 SB ICPMS < 0;25 UG/G 12/12/95 
95-SS4 95 16642 TL ICPMS < 0.25 UG/G 12/12/95 
95-SBS4 95 16643 SB ICPMS < 0.25 UG/G 12/12/95 
95-SBS4 95 16643 TL ICPMS < 0.25 UG/G 12/12/95 
95-SS5 95 16644 SB ICPMS < 0.25 UG/G 12/12/95 
95-SS5 95 16644 TL ICPMS < 0.25 UG/G 12/12/95 
95-SBS5 95 16645 SB ICPMS < 0.25 UG/G 12/12/95 
95-S8S5 95 16645 TL ICPMS < 0.25 UG/G 12/12/95 

CUSTOMER SAMPLE OUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 
DATE COMMENT 

95-SS1 
95-SS1 

95.16636 SB 
95.16636 TL 

ICPMS 
ICPMS 

< 0.25 
< 0.25 

UG/G 
UG/G 

12/12/95 
12/12/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

95-SS1 95.16636 SB ICPMS 6.25 UG/G 12/12/95 



95-SS1 95.16636 TL ICPMS 6.25 6.38 UG/G 12/12/95 

*********************************************** 



REPORT NUMBER: 39257 (continued) 

********** CST QUALITY ASSURANCE REPORT *****»*•• 

Prepared by: MKOBY on 12-0ec-1995 

REQUEST NUMBER: 22763 MATRIX: SS ANALYST: IMS PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 

NUM ANALYSIS 
ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 

VALUE 
QC 

UNCERTAINTY 
COMPLETION 

DATE COMMENT 

00.30469 SB 

00.30469 TL 
9.5 

107. ' 

0.5 
6. 

MG/KG 

MG/KG 

43.9 

102. 
93.5 12/12/95 UNDER CONTROL 

50.5 12/12/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC QC COMPLETION 
VALUE UNCERTAINTY DATE COMMENT 

95.16646 SB 
95.16646 TL 

REPORT NUMBER: 39257 

< 0.25 
1. 0.25 

UG/G 

UG/G 

6.5 

1. 

2.2 12/12/95 WARNING 2-3 SIG 

1. 12/12/95 UNDER CONTROL 

^ 7 M L -
Analyst Reviewer Team Leader Team Leader QA Officer 

Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I , pp. 19-20. 

ft****************************************** 



REPORT NUMBER: 39042 

CST ANALYTICAL REPORT 

Prepared by: C FEDERICI on 17-Nov-1995 

REQUEST NUMBER: 22763 MATRIX: SS ANALYST: OES PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: EM90126 PAGE: 81 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

95-SS1 95.16636 AG ICPES < 2.5 UG/G 11/17/95 

95-SS1 95.16636 BA ICPES 170. 17. UG/G 11/17/95 

95-SS1 95.16636 BE ICPES 0.78 0.75 UG/G 11/17/95 

95-SS1 95.16636 CD ICPES 3.6 2.3 UG/G 11/17/95 

95-SS1 95.16636 CR ICPES 8.5 1. UG/G 11/17/95 

95-SS1 95.16636 NI ICPES 12. 4.9 UG/G 11/17/95 

95-SS1 95.16636 PB ICPES 8.7 7.5 UG/G 11/17/95 

95-S8S1 95.16637 AG ICPES < 2.5 UG/G 11/17/95 

95-SBS1 95.16637 BA ICPES 44. 4.4 UG/G 11/17/95 

95-SBS1 95.16637 BE ICPES < 0.75 UG/G 11/17/95 

95-SBS1 95.16637 CD ICPES 4.7 2.3 UG/G 11/17/95 

95-SBS1 95.16637 CR ICPES 4.9 1. UG/G 11/17/95 

95-SBS1 95.16637 NI ICPES 8.6 4.9 UG/G 11/17/95 

95-SBS1 95.16637 PB ICPES 9.9 7.5 UG/G 11/17/95 

95-SS2 95.16638 AG ICPES < 2.5 UG/G 11/17/95 

95-SS2 95.16638 BA ICPES 150. 15. UG/G 11/17/95 

95-SS2 95.16638 BE ICPES 0.81 0.74 UG/G 11/17/95 

95-SS2 95.16638 CD ICPES 4.3 2.3 UG/G 11/17/95 

95-SS2 95.16638 CR ICPES 7.2 1. UG/G 11/17/95 

95-SS2 95.16638 NI ICPES 9.6 4.9 UG/G 11/17/95 

95-SS2 95.16638 PB ICPES 9.8 7.4 UG/G 11/17/95 

95-SBS2 95.16639 AG ICPES < 2.5 UG/G 11/17/95 

95-SBS2 95.16639 BA ICPES 57. 5.7 UG/G 11/17/95 

95-SBS2 95.16639 BE ICPES 1.3 0.74 UG/G 11/17/95 

95-SBS2 95.16639 CD ICPES 4.9 2.3 UG/G 11/17/95 

95-SBS2 95.16639 CR ICPES 7.7 0.99 UG/G 11/17/95 

95-SBS2 95.16639 NI ICPES < 12. 4.9 UG/G 11/17/95 

95-SBS2 95.16639 PB ICPES < 7.4 UG/G 11/17/95 

95-SS3 95.16640 AG ICPES < 2.5 UG/G 11/17/95 

95-SS3 95.16640 BA ICPES 170. 17. UG/G 11/17/95 

95-SS3 95.16640 BE ICPES 0.93 0.75 UG/G 11/17/95 

95-SS3 95.16640 CD ICPES 4. 2.3 UG/G 11/17/95 

95-SS3 95.16640 CR ICPES 5.2 1. UG/G 11/17/95 

95-SS3 95.16640 NI ICPES 13. 4.9 UG/G 11/17/95 

95-SS3 95.16640 PB ICPES 13. 7.5 UG/G 11/17/95 

95-SBS3 95.16641 AG ICPES < 2.5 UG/G 11/17/95 

95-SBS3 95.16641 BA ICPES 83. 8.3 UG/G 11/17/95 



95-SBS3 
95-SBS3 
95-SBS3 
95-SBS3 
-95-SBS3 
95-SS4 
95-SS4 
95-SS4 
95-SS4 
95-SS4 
95-SS4 
95-SS4 
95-SBS4 
95-SBS4 
95-SBS4 
95-SBS4 
95-SBS4 
95-S8S4 
95-SBS4 
95-SS5" 
95-SS5 
95-SS5 
95-SS5 
95-SS5 
95-SS5 
95-SS5 

95-SBS5 
95-S8S5 
95-SBS5 
95-SBS5 
95-SBS5 
95-SBS5 
95-SBS5 

95.16641 BE 
95.16641 CD 
95.16641 CR 
95.16641 NI 

95.16641 PB 
95.16642 AG 
95.16642 BA 
95.16642 BE 
95.16642 CD 
95.16642 CR 
95.16642 NI 

95.16642 PB 

95.16643 AG 
95.16643 BA 
95.16643 BE 
95.16643 CD 
95.16643 CR 
95.16643 NI 

95.16643 PB 
95.16644 AG 
95.16644 BA 
95.16644 BE 
95.16644 CD 
95.16644 CR 
95.16644 NI 
95.16644 PB 
95.16645 AG 
95.16645 BA 
95.16645 BE 
95.16645 CD 
95.16645 CR 
95.16645 NI 
95.16645 PB 

• 
ICPES 1.1 0.74 UG/G 11/17/95 
ICPES 3.6 2.3 UG/G 11/17/95 
ICPES 8.8 0.99 UG/G 11/17/95 
ICPES 13. 4.9 UG/G 11/17/95 
ICPES < 7.4 UG/G 11/17/95 
ICPES < 2.5 UG/G 11/17/95 
ICPES 160. 16. UG/G 11/17/95 
ICPES 1.1 0.74 UG/G 11/17/95 
ICPES 4. 2.3 UG/G 11/17/95 
ICPES 10. 1. UG/G 11/17/95 
ICPES 14. 4.9 UG/G 11/17/95 
ICPES < 7.4 UG/G 11/17/95 
ICPES < 2.5 UG/G 11/17/95 
ICPES 56. 5.6 UG/G 11/17/95 
ICPES 0.98 0.74 UG/G 11/17/95 
ICPES 4.1 2.3 UG/G 11/17/95 
'CPES 6.3 0.98 UG/G 11/17/95 
:PES 8.4 4.9 UG/G 11/17/95 

ICPES 8.7 7.4 UG/G 11/17/95 
ICPES < 2.5 UG/G 11/17/95 
ICPES 100. 10. UG/G 11/17/95 
ICPES < 0.75 UG/G 11/17/95 
ICPES 3.8 2.3 UG/G 11/17/95 
ICPES 4.9 1. UG/G 11/17/95 
ICPES 11. 4.9 UG/G 11/17/95 
ICPES 9.6 7.5 UG/G 11/17/95 
ICPES < 2.5 UG/G 11/17/95 
ICPES 32. 3.2 UG/G 11/17/95 
ICPES < 0.74 UG/G 11/17/95 
ICPES 3.8 2.3 UG/G 11/17/95 
ICPES 4.9 0.99 UG/G 11/17/95 
ICPES 11. 4.9 UG/G 11/17/95 
ICPES < 7.4 UG/G 11/17/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

95-SS1 95.16636 AG ICPES < 2.5 UG/G 11/17/95 
95-SS1 95.16636 BA ICPES 160. 16. UG/G 11/17/95 
95-SS1 95.16636 BE ICPES < 0.75 UG/G 11/17/95 
95-SS1 95.16636 CD ICPES 4. 2.3 UG/G 11/17/95 
95-SS1 95.16636 CR ICPES 5.9 1. UG/G 11/17/95 
95-SS1 95.16636 NI ICPES 9.7 4.9 UG/G 11/17/95 
95-SS1 95.16636 PB ICPES < 7.5 UG/G 11/17/95 

tlx SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

95-SS1 95.16636 AG ICPES 1. 0.32 MG/L 11/17/95 

95-SS1 95.16636 BA ICPES 8. 3.4 MG/L 11/17/95 

95-SS1 95.16636 BE ICPES 8. 3.6 MG/L 11/17/95 

95-SS1 95.16636 CD ICPES 8. 3.5 MG/L 11/17/95 

95-SS1 95.16636 CR ICPES 8. 3.6 MG/L 11/17/95 

95-SS1 95.16636 NI ICPES 8. 3.5 MG/L 11/17/95 



95-SS1 95.16636 PB ICPES 8. 0.66 MG/L 11/17/95 



REPORT NUMBER: 39042 (continued) 

********** CST QUALITY ASSURANCE REPORT *»•*****# 

Prepared by: C FEDERICI on 17-Nov-1995 

REQUEST NUMBER: 22763 MATRIX: SS ANALYST: OES PROGRAM CODE: E303 

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950 

NOTEBOOK: EM90126 PAGE: 81 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.30469 AG 74. 22. MG/KG 92.5 49.5 11/17/95 UNDER CONTROL 
00.30469 BA 270. 27. MG/KG 276. 82.5 11/17/95 UNDER CONTROL 
00.30469 BE 88. 8.8 MG/KG 95.1 43. 11/17/95 UNDER CONTROL 

00.30469 CD 96. 9.6 MG/KG 102. 56.5 11/17/95 UNDER CONTROL 

00.30469 CR 150. 15. MG/KG 154. 73. 11/17/95 UNDER CONTROL 

00.30469 NI 150. 15. MG/KG 163. 85.5 11/17/95 UNDER CONTROL 

00.30469 PB 130. 13. MG/KG 147. 73.5 11/17/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

95.16646 AG 3.9 2.5 UG/G 28.9 7.3 11/17/95 OUT OF CONTROL 

95.16646 BA 280. 28. UG/G 340. 60. 11/17/95 UNDER CONTROL 

95.16646 BE 1.2 0.74 UG/G 1.13 0.12 11/17/95 UNDER CONTROL 

95.16646 CD 12. 2.3 UG/G 17.9 3.9 11/17/95 UNOER CONTROL 

95.16646 CR 16. 1.6 UG/G 18. 2. 11/17/95 UNOER CONTROL 

95.16646 NI 16. 4.9 UG/G 11. 2. 11/17/95 UNDER CONTROL 

95.16646 PB 4500. 450. UG/G 5150. 350. 11/17/95 UNDER CONTROL 

REPORT NUMBER: 39042 
Analyst 

/I-P-9S 
Date 

Team Leader 

Date 

QA Officer 

Date 



Los Alamos 
N A T I O N A L LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

Date 
In Reply Refer To 

Mail Stop: 
Telephone 

September 13,1995 
ESH-18/WQ&H:95-0322 
K497 
(505) 667-7969 

Mr. Mark Ashley 
Oil Conversation Division 
New Mexico Energy, Minerals and Natural Resources Department 
2040 South Pacheco St. 
Santa Fe, New Mexico 87501 

SUBJECT: INSPECTION OF THE FENTON HILL HOT DRY ROCK FACILITY 

Dear Mr. Ashley: 

At the conclusion of your inspection of the Fenton Hill Hot Dry Rock Facility on May 15, 1995, you 
identified four concerns which required further clarification. These four concerns are addressed 
below: 

1. Concern: Where are the contaminated rags generated at the Fenton Hill facility disposed of? 

Response: Once the drum of rags is full, a Waste Profile Form will be completed to 
characterize the waste. LANL's Waste Transportation Team (CST-5) will transport the drum 
from the Fenton Hill Facility to LANL's Waste Treatment, Storage, and Disposal Facility at 
TA-54. From there, a private contractor or common carrier will transport the rags to a private 
facility in either Texas or Louisiana for incineration. 

2. Concern: Where are the used oil filters generated at the Fenton Hill facility disposed of? 

Response: In the past, used oil filters were collected by the same private contractor who 
collected the facility's sanitary solid waste. In order to be assured that its oil filters are being 
disposed of correctly, in the future the Fenton Hill facility will follow the disposal procedures 
outlined in the enclosed letter from Michael Bailey at Johnson Controls. 

3. Concern: Does the Fenton Hill facility have a Spill Control and Countermeasure (SPCC) Plan? 

Response: Enclosed is a copy of the facility's current SPCC Plan. 

4. Concern: Does the potable water at the Fenton Hill facility comply with drinking water 
standards? 

Response: Enclosed is a memo from the Johnson Controls Environmental Laboratory which 
presents the water quality data which has been collected at Fenton Hill since 1985. As the 
memo states, all samples collected comply with the Safe Drinking Water Act for coliform 
bacteria. 

nn 



Mr. Ashley -2- September 13, 1995 
ESH-18/WQ&H:95-0322 

Please contact me if I can be of further assistance. 

BB/rj 

Attach: a/s 

Cy: S. Rae, ESH-18, w/o att., MS K497 
N. Williams, ESH-18, w/o att., MS K497 
J. Throne, EES-4, w/o att., MS D443 
J. Albright, EES-4, w/o att., MS D443 
WQ&H File, w/o att., MS K497 
CRM-4, w/o att., MS A150 

Bob Beers 
Water Quality and Hydrology Group 



Johnsfi^fcpntrols World Services Inc. 
L a b o r ^ B f Support Division 
Post Office Box 50 
Los Alamos, NM 87544-0050 

JQHNSON 
CONTROLS 

May 24, 1995 
JENV.95-326 

Los Alamos National Laboratory-
Los Alamos, NM 87545 

ATTN: Jay Thorn, Fenton H i l l Geothermal T e s t s i t e Manager, D443 

THRU: Richard P e r k i n s ^ 3 Environmental Compliance Supervisor, 
JENV 

SUBJECT: USED MOTOR OIL FILTER DISPOSAL RECOMMENDATION 

As per your request, JENV i s su b m i t t i n g a recommendation on the 
proper disposal of your used motor o i l f i l t e r s . You in d i c a t e d t h a t 
the q u a n t i t y of f i l t e r s generated by your operation i s 
approximately two per month. JENV recommends t h a t the f i l t e r s be 
drained i n t o the used motor o i l drum at your s i t e so th a t no fre e 
l i q u i d e x i t s i n the f i l t e r s . The f i l t e r s w i l l be placed i n t o a 
p l a s t i c bag and transported by you t o the JCI Motor Pool, TA-60 
B u i l d i n g 1, where you can place them i n t o a dumpster. The f i l t e r s 
w i l l be transported t o the Los Alamos County L a n d f i l l by ro u t i n e 
dumpster pickup. Ed Montoya, SFMO, requests t h a t only used o i l 
f i l t e r s be placed i n t o the dumpster and not gas or d i e s e l f u e l 
f i l t e r s . I f you have other kinds of f i l t e r s besides motor o i l 
f i l t e r s f o r disposal, or i f you have any questions about t h i s 
recommendation, please contact Michael B a i l e y or Richard Perkins at 
JENV, 7-0104. 

Very t r u l y yours, 

Michael BaileyT 
cy: 
T. Christopherson, BUS-5, MS P274 
S. J. Calanni, VP/Gen Manager, JMGR 
M. Brown, JENV 
G. Vavra, Manager, Operations, OMDO 
J. J. Lopez, Manager, JHSE 
Claude Lee, SSDO 
Ed Montoya, SFMO 
f i l e 
Reading f i l e 



Johnson Controls World Services Inc. 
LaboratosjCupport Division 
Post O f f i ^ B o x 50 
Los Alamcf; NM 87544-0050 

JQHNSON 
CONTROLS 

May 26, 1995 
JENV. 95-332 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87544 

ATTN: Robert Beers, ESH-18, K497 

00. 
THRU: Michael F. Brown, Deputy Manager, JENV J 

Marke Talley, Environmental Supervisor, JENV M^ J^. H'aG&^L. 

SUBJECT: FENTON HILL WATER QUALITY 

As you requested, the attached table concerning Fenton Hill, (TA-57) Water Quality from 
1993-1995 indicates that all samples comply with the Safe Drinking Water Act, defined as 
containing no coliform bacteria and less than 200 nonconform bacteria per sample. 
The plate counts from the past two years suggest stagnation in the trailer, but not in the rest 
ofthe buildings, operations, and lab buildings. There is no chlorine data because the TA-57 
system is not chlorinated. 

Please call me at 667-0105 if you need further information. 

Kelly Chnssinger, 
Summer Student, JENV 

Attachment: Fenton Hill Water Quality (1 page) 
Copy: Ralph Yetter, FSS-DO, M718 

Copy Without Attachment: Joe J. Lopez, JHSE 
Tom Christopherson, BUS-5, P274 
Robert Patterson, FSS-DO, P913 
Ralph Yetter, FSS-DO, M718 
S. J. Calanni, PMGR 
file, reading file 

IH 



Location ^ft i Date Time Coliforms ^••coliforms R2A 
Fenton Hill 5/30/85 11:00 AM A ™(A) 
Fenton Hill 5/20/87 4:45 PM A A 

Men's Room Sink 6/18/87 2:11 PM A A 157/mL 
Chem. Trailer 6/18/87 2:01 PM A A 177/mL 

Drinking Fountain 6/18/87 2:08 PM A A 236/mL 
Trailer Immediate 6/18/87 2:17 PM A A >8000/mL 

Drinking Fountain Immediate 6/18/87 2:04 PM A A 301/mL 
Trailer Immediate 6/18/87 2:24 PM A A 2750/mL 

FHS-17 6/21/88 3:15 PM A A 
FHS-37 6/21/88 3:15 PM A A 
TA-57 1/18/89 3:00 PM A A 

Water Fountain 4/19/89 9:00 AM A A 
Men's Restroom 7/11/90 1:00 PM A A 

Drinking Fountain 1/24/91 9:15 AM A A 
TA-57 9/30/92 1:56 PM A A 

Opps. Building 1/28/93 2:56PM A A 
Opps. Building 1/28/93 2:56 PM A A 
Opps. Building 2/28/93 12:16 PM A A 
Opps. Building 2/28/93 12:16 PM A A 
Opps. Building 3/30/93 3:00 PM 4 
Opps. Building 3/30/93 3:00 PM 2 

TA-57 5/5/93 3:38 PM A A 
TA-57 5/5/93 3:38 PM A 1 

Opps. Building 6/3/93 4:30 PM A 1 
Opps. Building 6/3/93 4:30 PM A A 
Opps. Building 7/6/93 2:30 PM A A 
Opps. Building 7/6/93 2:30 PM A A 
Opps. Building 8/3/93 2:30 PM A A 
Opps. Building 8/3/93 2:30 PM A A 

TA-57 9/7/93 4:30 PM A A 
TA-57 9/7/93 4:30 PM A A 
TA-57 10/4/93 6:00 PM A A 4 colonies 
TA-57 10/4/93 6:00 PM AorNA AorTMTC no growth 

Men's Room Sink 11/3/93 4:41 PM A A 1800 
Men's Room Sink 11/3/93 4:41 PM A A 1800 

TA-57 12/2/93 3:00 PM A A not run 
TA-57 12/2/93 3:00 PM A A not run 

Opps. Building 3/17/94 2:30 PM 5700 
Opps. Building 3/17/94 2:30 PM <5700 

TA-57 4/13/94 4:09 PM A A 
TA-57 4/13/94 4:09 PM A A 
TA-57 5/4/94 3:30 PM A A 
TA-57 5/4/94 3:30 PM A A 
TA-57 6/2/94 4:33 PM A A 
TA-57 6/2/94 4:33 PM A A 
TA-57 6/2/94 4:33 PM A A 660 
TA-57 7/26/94 4:10 PM A A 
TA-57 7/26/94 4:10 PM A A 
TA-57 8/9/94 4:00 PM A A 
TA-57 8/9/94 4:00 PM A A 
TA-57 9/1/94 3:30 PM A 1 
TA-57 9/1/94 3:30 PM A 2 
TA-57 10/6/94 4:00 PM A A 
TA-57 10/6/94 4:00 PM A A 
TA-57 10/31/94 4:00 PM A A 
TA-57 10/31/94 4:00 PM A A 
TA-57 11/30/94 4:15 PM A A 
TA-57 11/30/94 4:15 PM A A 

Bldg. 17 Bathroom Sink 1/03/95 A A 
TA-57 1/31/95 A A 
TA-57 3/17/95 A A 
TA-57 3/30/95 A A 
TA-57 5/5/95 2:30 PM A A 

HI 



Los Alamos National Laboratory ^ 

NATIONAL LABORATORY 
Los Alamos Date: 

In Reply Refer To 
Mail Stop 

Telephone 

August 28, 1995 
ESH-18/WQ&H:95-376 
K497 
(505) 667-7969 

Los Alamos, New Mexico 87545 

Mr. Mark Ashley 
Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, NM 87505 

SUBJECT: IRRIGATION LINE BREAK AT FENTON HILL 

Dear Mr. Ashley: 

Pursuant to our phone conversation of August 22, 1995,1 would like to inform you that on 
Monday, August 21, 1995, a break occurred in an irrigation line at the Fenton Hill Geothermal Site 
resulting in a discharge, to the surface of the ground, of approximately 5,000 to 10,000 gallons of 
water. The line break and discharge occurred while water from the facility's 1 million gallon service 
pond was being pumped to the sprinkler system located on the application site which OCD 
approved under the Milagro Project Notice of Intent (Approval transmitted in an April 10, 1995, 
letter from Mr. William J. LeMay, OCD, to Mr. Steven Rae, Los Alamos National Laboratory). 

An examination of the area around the line break on Tuesday morning, August 22, 1995, by 
Fenton Hill personnel, revealed that none of the discharged water left the application site; storm 
water sampling stations down gradient from the line break were dry and there was no evidence that 
water flowed through the silt fences erected at the application site's boundary. In addition, no 
ponding or pooling was found on the application site down gradient from the line break. 

On Tuesday morning, August 22, 1995, Fenton Hill personnel repaired the broken irrigation line 
and resumed their sprinkler application of service pond water. Fenton Hill personnel estimated that 
as of Tuesday morning, August 22, 1995, approximately 165,000 gallons of water from the 
1 million gallon service pond had been applied to the site and that approximately 185,000 gallons 
of water remain to be applied. 

Please contact me if you desire more information regarding this incident. 

RB/vc 

Cy: Jim Albright, EES-4, MS D443 
Jay Thorn, EES-4, MS D443 
Jim Thompson, EES-4, MS D443 
Steve Rae, ESH-18, MS K497 
Alex Puglisi, ESH-18, MS K497 
Mike Alexander, ESH-18, MS K497 
WQ&H File, MS K497 
CRM-4, MS A150 

Sincerely, 

Bob Beers 
Water Quality and Hydrology Group 



Los Alamos Date: 
In Reply Refer To 

Mail Stop 
Telephone: 

August 24, 1995 
ESH-18/WQ&H:95-0374 

K497 
(505) 667-4882 

NATIONAL LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

Mr. Marke Ashley 
New Mexico Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

Dear Mr. Ashley: 

RE: DISCHARGE OF WATER FROM SERVICE POND AT THE FENTON HILL 
GEOTHERMAL PROJECT 

As we discussed during our telephone conversation on August 16, 1995, Los Alamos National 
Laboratory (LANL) will discharge approximately 350,000 gallons of water from the 1 million 
gallon (MG) service pond at the Fenton Hill Geothermal Facility. This discharge will be land 
applied utilizing the sprinkler systems and application areas specified in the Notice of Intent (NOI) 
submitted to your office on March 20, 1995, for the Milagro Project. 

The origins of the water contained in the service pond are identical to the ones listed for the 
5 MG pond utilized by the Milagro Project. In fact, 350,000 gallons of water were transferred from 
the 5 MG pond to the service pond during the preliminary stages of the Milagro Project. A sample 
taken from the service pond indicates that contaminant levels in this discharge will be similar to 
those found in the Milagro discharge. Analytical data for this sample has been attached for your 
information. 

The Laboratory will conduct all planned discharges from the service pond in conformance with the 
conditions specified in our original NOI for the Milagro Project and in subsequent correspondence 
from your office. All runoff at the site will be controlled and storm water events will be sampled. 

Thank you for your cooperation in this matter. I appreciate your time and effort throughout the 
initial stages ofthe Milagro Project and in addressing this discharge. If you have any questions, 
please feel free to contact me at 667-4882. 

AP/em 

Attach: a/s 

Cy: R. Beers, ESH-18, w/att., MS K497 
G. Sinnis, P-23, w/att., MS H803 
R. Anderson, Oil Conservation Division, Santa Fe, New Mexico, w/att. 
K. Zamora, DOE/LAAO, w/att., MS A316 
WQ&H File, w/att., MS K497 
CRM-4, w/att, MS A150 

Sincerely, 

AlexPuglisi J 

Water Quality and Hydrology Group 
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HDfl 1995 
DATE llaF 

SflNPLE I DESCRIPTION MK/DO/W Ti«e 
HDR95-60 EE3A 9 5/8 X 13 3/8 Annulus 08/08/95 9:20 ; 

# HDR95-61 1 MGP after FrWi Water Flush 08/10/95 — 1 
ktl(r95-62 EE3A CS6 Annulus 08/15/95 12:16 i 
HDR95-63 EE3A CS8 Annulus 08/15/95 12:34 i 

EE3fl CSS Amwlus 08/13/95 13t45 | 
HW95-65 EE3A CSG Annulus 08/15/95 12:50 
K)lr35-66 ££3fl CSS Annulus 06/13/99 18:55 
HDR95-67 EE3A CSS Annulus 08/15/95 12:56 i 
HMS5*€8 EE3A CSG AwwlflB 08/15/95 13:00 j 
HDR95-69 EE3A CSG Annulus 08/15/95 13:05 
«M5-70 EE3A CSG ftmwUs 06/15/% 13UC ! 

HDW5-71 £E3fl CSG Annulus 48/15/95 13:20; 
HDRS5-72 EE3A CSS Annulus 08/15/95 13:25 ! 
WW95-73 EE3A CSG Aftnulus 08/15/95 13:33 i 
HM95-74 EE3A CSG Annulus 08/15/95 13(43 i 
WHH3-73 EE3A CSG Annulus 08/13/95 14:00 ! 

i 
I 

Fe Std.D. HC03 X Std.D. Li Std.D. 
SANPti i pps • / - PP" PP» +/- Pr* 
HD*95-6© — 921 88. B 0.9 18.6 o.i 

* (0895-61 — 673 92.4 0.1 92.4 
HDR95-&2 3.52 0.01 — 106 2 19.9 M 
HDR95-63 12.3 0.1 — 100 3 20.2 
HDRS5-64 14.7 0.3 — 99 1 19.0 0.1 

13.1 0.1 — 94.7 0.1 19.3 
10.3 0.1 — 96.2 0.9 18.4 0.3 

HM95-6Z 11.5 0.1 — 98.8 0.5 19.3 0.? 
W1R93-68 9.99 0.01 — 100 1 18.8 04 
HDRS5-69 8.39 0.04 — 101 1 18. B 0.£ 
hMS5-tt 8.47 0.04 — 95.3 0.2 18.5 
HM95-71 11.2 0.2 — 94.9 0.1 16.3 o.fi 
HJR95-72 10.0 0.2 — 98.8 0.1 18.2 0.2 
HDR95-73 8.14 0.08 — 97.8 0.1 17.9 0.1 
HH85-74 5.15 0.03 — 96.3 0.5 17.2 0.1 
HJR95-75 7.01 0.09 — 103 1 17.3 o.i 

EES-1-* ESH-18;* 2 

rescein As Std.D. B Std.D. Ca Std.D. C03 
ppb W» +/- « * • / - m • / - PP" 
— 1.10 0.03 40.9 0.1 16.5 0.2 0 

•— 
4.60 0.04 40.5 0.1 56.0 0.3 0 

2.3 2.93 0.01 47.1 0.1 128 t — 
1.8 3.72 0.09 47.4 0.9 121 1 — 
1.6 3.99 0.01 47.4 0.3 111 1 — 
1.6 3.74 0.07 47.2 0.1 106 1 — 
1.8 3,51 0.01 47.1 0.1 100 1 —-
1.8 3.59 0.05 45.8 0.3 100 t — 
1.7 3.39 0.03 47.2 0.7 S9.5 0.5 — 

1.6 3.21 0.06 47.3 0.1 95.3 0.3 — 
1.6 3.16 0.01 46,4 0.2 90.7 0.6 — 

1.3 3.74 0.09 44.6 0.8 83.3 0.7 — 
1.3 3.65 0.03 44.8 0.2 83.3 0.1 — 
1.3 3.83 0.01 43.8 0.9 fll.O 0.4 — 
1.6 3.46 0.02 45.0 0.1 75.6 0.1 — 

1.4 3.96 0.O2 42.8 0.7 74.4 0.4 

Hg Std. 0. Std.D. pH (L) Si Std.D. Si02 
PP* >h ppa pps +/- calculated 

1.95 0.01 1046 25 7.93 58.7 0.1 126 
3.37 0.01 1003 6 8.03 116 I 248 
5.46 0.02 1260 7 — 148 2 304 
5.01 0.04 1230 30 137 1 S3i 
4.52 0.09 1170 13 — 139 1 297 
4.22 0.01 1180 31 — 143 1 306 
4.08 0.03 1190 32 — 143 5 306 
4.24 0.O1 1160 3 — 134 I 267 
4.12 0.07 1180 48 — 141 1 302 
3.97 0.07 1190 2 — 140 1 300 
3.82 0.03 1190 31 — 142 1 304 
3.S2 0.08 1160 23 — 147 1 314 
3.55 0.03 1150 7 — 145 1 310 
3.71 0.01 1130 40 — 140 1 300 
3.44 0.01 1110 15 — 144 1 308 
3.40 0.01 1110 19 — 14S 1 310 

in 



Los Alamos To/MS: R.S. Beers, ESH-18, K497 
Jay Thome, EES-4, D443\ 
7-7900/5-4151 ( 
EES-4-95-79 — ;;" 
June 27, 1995 

N A T I O N A L L A B O R A T O R Y iVISION 

memorandum 
From/MS: 

Phone/FAX: 

Earth and Environmental Sciences Symbol: m 
EES-4 GeoEngineering 

Date: 

Los Alamos, New Mexico 87545 

SUBJECT: RESPONSE TO INSPECTION FINDINGS FROM THE DISCHARGE PLAN 
INSPECTION OF FENTON HILL HDR FACILITY BY MARK ASHLEY, OCD 
ON MAY 17, 1995 

Response to OCD Finding/Concerns: 

(1) Bob Beers is talking to Michelle Cash, ESH-19, about the collection and disposal of drums 
containing contaminated rags. 

(2) As per my request, Mr. Michael Bailey, JENV-Johnson Controls, has established for us an 
avenue by which we can dispose of our used oil filters in accordance with appropriate state 
and federal regulations. Please see attached memo. 

(3) Our facility SPCC plan should be ready any day now, as it is in its final review. We 
would be glad to provide you with a copy as soon as it is ready. 

(4) Bob Beers is working on this finding at this time. 

Response to ESH-18 Concerns: 

(2) In response to this concern, and after talking to Bob Beers, I am sending copies of our 
daily log sheets for our back-side leak detection for the past month. Also included is our 
"Water Log Book" copies for approximately one month. Bob Beers and I thought this 
would be representative of our monitoring system. 

JT:jb 

Attach a/s 

Cy: EES-4 file 
Dan Thomas, EES-DO, D446 
Michael Bailey, JCI-JENV, MS A199 
Jim Albright, EES-4, D443 
M r a r r A l i h ! ^ 



Johnson^tontrols World Services Inc. 
Laborat(^Bupport Division 
Post OffiWBox 50 
Los Alamos, NM 87544-0050 

JQHNSON 
CONTROLS 

May 24, 1995 
JENV.95-326 

Los Alamos National Laboratory-
Los Alamos, NM 87545 

ATTN: 

THRU: 

Jay Thorn, Fenton H i l l Geothermal T e s t s i t e Manager, D443 

Richard P e r k i n s ^ 3 Environmental Compliance Supervisor, 
JENV 

SUBJECT: USED MOTOR OIL FILTER DISPOSAL RECOMMENDATION 

As per your request, JENV i s s u b m i t t i n g a recommendation on the 
proper disposal of your used motor o i l f i l t e r s . You i n d i c a t e d t h a t 
the q u a n t i t y of f i l t e r s generated by your operation i s 
approximately two per month. JENV recommends t h a t the f i l t e r s be 
drained i n t o the used motor o i l drum at your s i t e so t h a t no fre e 
l i q u i d e x i t s i n the f i l t e r s . The f i l t e r s w i l l be placed i n t o a 
p l a s t i c bag and tra n s p o r t e d by you t o the JCI Motor Pool, TA-60 
B u i l d i n g 1, where you can place them i n t o a dumpster. The f i l t e r s 
w i l l be tran s p o r t e d t o the Los Alamos County L a n d f i l l by r o u t i n e 
dumpster pickup. Ed Montoya, SFMO, requests t h a t only used o i l 
f i l t e r s be placed i n t o the dumpster and not gas or d i e s e l f u e l 
f i l t e r s . I f you have other kinds of f i l t e r s besides motor o i l 
f i l t e r s f o r disposa l , or i f you have any questions about t h i s 
recommendation, please contact Michael B a i l e y or Richard Perkins at 
JENV, 7-0104. 

Very t r u l y yours, 

Michael BaileyY 
cy: 
T. Christopherson, BUS-5, MS P274 
S. J. Calanni, VP/Gen Manager, JMGR 
M. Brown, JENV 
G. Vavra, Manager, Operations, OMDO 
J. J. Lopez, Manager, JHSE 
Claude Lee, SSDO 
Ed Montoya, SFMO 
f i l e 
Reading f i l e 
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FENTON HILL SURFACE WATER SYSTEM WEEKLY CHECK SHEET 

DATE 

1 MGAL 
WATER 

\ LEVEL 

1 MGAL 
LEAK 
DETECT 
WELL 

! LEVEL 

NET 
DIFF. 

BETWEEN 
WATER i 

! LEVELS 

5 MGAL 
RECOVERY 
SYSTEM 
OK? 
(Y/N) 

5 MGAL 
LEAK 
RATE 

5 MGAL 
CONTENTS ! 
MGAL) ! 

OPERATOR 
INITIALS 
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^HIliL EE-3A BACKSIDE CHECK 

^ :S)R WEEK' BEGINNING 

A T 

METER "A" METER "B
u REMARKS 

^ MONDAY 06:00 HRS 

18:00 HRS 

TUESDAY 06:00 HRS 

18:00 HRS 

^?WEDNESDAY 06:00 HRS 
! Am 

13:00 HRS 

L| THURSDAY 06:00 HRS 

18:00 HRS 
j__ O ̂ O-k-lQ- 1 

l^FRIDAY 06:00 

18:00 

HRS 

HRS 

SATURDAY 06:00 HRS 

18:00 HRS i 

SUNDAY 06 :00 HRS hi oISQO '• 
18:00 HRS ')__ 

- — 

) v ̂  is i c '< -



F E N T O ^ I L L EE-3A BACKSIDE CHECK S J ^ f 

^ _ FOR WEEK BEGINNING 1-9.3 r 

METER "A" METER " B " REMARKS 

?g> MONDAY 0 6 : 0 0 HRS : \05H-3o '' 
18 : 0 0 HRS 

^ TUESDAY 0 6 : 0 0 HRS 

1 8 : 0 0 HRS '•id s tn '• 
^ ^WEDNESDAY 0 6 : 0 0 HRS 13 L A LO 

1 3 : 0 0 HRS 0/^> w> 
| ^ THURSDAY 06 : 0 0 HRS 

^ j f i j j v 1 . . . 

1 8 : 0 0 HRS __J^___.__ 
17-ERIDAY 0 6 : 0 0 HRS 

1 8 : 0 0 HRS 

1 ^SATURDAY 
> S 

0 6 : 0 0 

1 8 : 0 0 

HRS 

HRS U) 
] 4-tuNDAY 06 : 0 0 HRS 

1 8 : O'O HRS 1 T*-



F E N T C ^ H I L L EE-3A BACKSIDE CHECK S ^ ^ f 

FOR WEEK BEGINNING 

METER "A" METER " B " REMARKS 

\ 5 MONDAY 0 6 : 0 0 HRS i ( ^ r ^ 

. _!:_° H R S 1 //esL'na 1 1 

^ ^ TUESDAY 06:00 HRS // j ^ j O ' 

18:00 HRS * J ( ^ JO > 

WEDNESDAY 0 6 : 0 0 HRS : • 

^ T H U R S D A Y 

1 3 : 0 0 HRS I j j £ 7 <p ; 

0 6 : 0 0 HRS 

; ^ ] A £ | FRIDAY 

_ 1 8 : 0 0 _ H R S _ _ ^ ^ ^ ; _ _ 

0 6 : 0 0 HRS I Q j ^ ^ r y ; ^ ] A £ | 

- i B - 0 0 H R S ' o 1 l? <tex" : r ^ M -
2-Z^ATURDAY 06 :00 HRS ! 0 / 2 £ > ' 2 < * 9 ! 

1 8 : 0 0 HRS 1 ^ , ^ ^ 

£ )SUNDAY 0 6 : 0 0 HRS 1 £ £ 5 ^ = 

L_5S_ 

7 ^ 



FENTQrJHILL EE-3A BACKSIDE CHECK SHEET 

( \ f ^ ^ F 0 R wBi BEGINNING ^{£^2*2*^^^^^ 

METER "A" METER "B" REMARKS 

i-,̂ MTJNDAY 06:00 HRS i 

18:00 HRS ! 

^5^?DAY 0 6 : 0 0 HRS ! SH^O 
18:00 HRS ! /0S5 0 

£*V»EDNESDAY 06:00 HRS ! /^SO 

1 8 : 0 0 HRS 

2^^HURSDAY 0 6 : 0 0 HRS ! 

1 8 : 0 0 HRS 

0 6 : 0 0 HRS 

1 8 : 0 0 HRS 

'4-

-us IDAY 

ica^^LiS LS&l-

IV 0 0- H R S !Q 02225b 
^INDAY 06:00 HRS ! f r\ f \ 

1 8 : 0 0 HRS J ^ \ ^ ! St 
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STATE OF N E W M E X I C O 

County of Bernalillo SS 

Bill Tafoya being duly sworn declares and says that he is Classified 

Advertising manager of The Aibuquerque Journal, and that this newspaper 

is duly qualified to publish legsl notices or advertisements within the meaning 

of Section 3, Chapter 167, Session Laws of 1937, and that payment therefore 

has been made of assessed as court cost; that the notice, copy of which is 

hereto attached, was published in said paper in the regular daily edition, 

for \ times, the fir*:t publication being of the .day 

of \ \ ' S ^ O i X ^.1995, aad the subsequent consecutive publications 

°n ' ^ i9iiisyic ' / y 

i •,|,| | ( ( / , ! ' ( Sworn and subscribed to before me, a notaryXublic uj 
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9 ) i '95fiPW27 , ^ Field Office, Albuquerque 
fin d 52 Los Alamos Area Office 

Los Alamos, New Mexico 87544 

v E D Department of Energy 

APR 2 1 1995 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. William J. LeMay, Director 
Oil Conservation Division 
New Mexico Energy, Minerals and 

Natural Resources Department 
2040 South Pacheco St. 
Santa Fe, NM 87501 

Dear Mr. LeMay: 

Enclosed please find the Department of Energy's application for 
renewal of the Discharge Plan for Geothermal Operations at 
Fenton H i l l , Sandoval County, New Mexico. We are requesting an 
extension of the existing plan for an additional five-year 
period in order to complete the experimental work at the Fenton 
H i l l Geothermal s i t e . As i s indicated in the application for 
renewal, no major changes in the operation of the f a c i l i t y are 
anticipated. 

I f you have any questions concerning the submittal, please feel 
free to c a l l Ken Zamora, Office of Environment and Projects, at 
(505) 665-5047. 

Enclosure ^ 

cc w/enclosures 
E. Kelley 

New Mexico Environment 
Department 

P. 0. Box 26110 
Santa Fe, NM 87501 

K. Zamora, AAMEP, LAAO 
J. Albright, EES-4, LANL, MS-D443 
WQ&H F i l e , LANL, MS-K497 
K. McAda, EPD, AL 

LAAMEP:5KZ-003 



March 20, 1995 

Hot Dry Rock Geothermal Energy 
Development Program 

APPLICATION FOR RENEWAL 

DISCHARGE PLAN FOR 
GEOTHERMAL OPERATIONS 

AT FENTON HILL 
SANDOVAL COUNTY, N.M. 

PREPARED BY 
LOS ALAMOS NATIONAL 
LABORATORY 

SUBMITTED BY 
U.S. DEPARTMENT OF ENERGY 
LOS ALAMOS AREA OFFICE 



w Application For Renewal V 
Discharge Plan for Geothermal Facilities 

I. General Information 

A. Name, Address, and Telephone Number for Discharger or Legally Responsible Party: 

B. Location of Discharge: 1/4 NE Section 13, Township 19 North, Range 2 East, NMPM. 

The Fenton Hill geothermal site is located in the Jemez Mountains in Sandoval County of north central 
New Mexico. It is about 35 miles west of Los Alamos and 10 miles north of Jemez Springs. 

C. Type of Operation: Geothermal. 

The Los Alamos Hot Dry Rock (HDR) Geothermal Energy Development Program, sponsored by the 
U.S. Department of Energy (DOE), Division of Geothermal and Hydropower Technologies, is a 
research program to develop the technology necessary to economically extract the energy contained at 
accessible depths within the earth's crust. The Fenton Hill Project is the field site for the application 
and testing of this research. The site is operated in cooperation with the U.S. Department of 
Agriculture, National Forest Service. 

A complete description of the Project is presented in the original Discharge Plan approved June 5, 
1985. A modification to the original plan was approved September 8,1987, to allow for the use of 
chemically reactive tracers to obtain measurements of the temperature patterns in the geothermal zone. 

During the next renewal period (June 1995, to June 2000), only one minor change in the operation of 
the facility is anticipated; the 5.7 million gallon reservoir will no longer be available to receive 
discharges from the geothermal loop (vented fluids). All fluids vented from the geothermal loop will 
be discharged to the 1.0 million gallon service pond. As a result, use of the 1.0 million gallon service 
pond will become active and routine . The 5.7 million gallon reservoir will be used only as a source of 
fresh water for geothermal system charging and make-up. 

D. Affirmation: 

" I hereby certify that I am familiar with the information contained in and submitted with this 
application for renewal and that such information is true, accurate and complete to the best of my 
knowledge and belief." 

Mr. Larry D. Kirkman, Acting Area Manager 
U.S. Department of Energy 
Los Alamos Area Office 
528 35th Street 
Los Alamos, New Mexico 87544 

Dennis J. Erickson, Director 
Environment, Safety and Health Division 
Los Alamos National Laboratory 
P.O. Box 1663 MS K491 
Los Alamos, New Mexico 8 7545 

(505) 667-5105 (505) 667-4218 

Larry D. Kirkman, Acting Area Manager 
U.S. Department of Energy 
Los Alamos Area Office 

Dennis J. Erickson, Director 
Environment, Safety and Health Division 
Los Alamos National Laboratory 



H. PLANT PROCESS 

A. Describe storage and uses of geothermal waters and any surface disposal impoundments. 

As reported in the original Discharge Plan, geothermal waters are not used in this Project. Water from 
the upper aquifer is pumped into the injection well to geothermal depths to be heated by hot dry rocks. 
Improvements to the surface impoundments are complete. The 1.0 million gallon pond has been lined 
in accordance with the plan and specifications approved by the Oil Conservation Division 
April 4, 1990. The proposed experimental facilities will be a closed loop system with no routine liquid 
discharges to the surface. 

B. Estimated quantities used in gallons per day (gpd). 

It is estimated that approximately 8.7 acre-feet of water will be used each year that the experiment is 
active. 

C. Any additives or commingling. 

Sodium sulfates and other water treatment chemicals will be added to the recirculating water to remove 
dissolved oxygen and prevent corrosion. Chemically reactiva tracers are a!$o added tc the recirculating 
water as described in the Discharge Plan Modification approved on September 8, 1987. The 
experimental work to be completed at the Fenton Hill Site does not include commingling of water 
supplies. 

ffl. SITE CHARACTERISTICS 

A. Provide the name, description, and location of any ground water discharge sites (water wells, 
seeps, springs, watercourses) within one mile of the outside perimeter of the facility. For water 
wells, specify use of water (e.g., irrigation, domestic, etc.) 

This information was provided in the original Discharge Plan and has not changed. Additional 
information can be found in NPDES Permit No. 0028576. Water is used for domestic and 
experimental research purposes only. 

B. If known, provide the flow direction of the groundwater most likely to be affected by the 
discharge. Include the source of the information and how it was determined. 

This information was included in Appendix C of the original Discharge Plan and has not changed. 

C. Provide depth to water of geothermal water, and if possible, any fresh water wells that could be 
affected by any discharge. 

Geothermal waters are not used in the Project; the geothermal well is dry until injected with water from 
the upper aquifer which is subsequently pumped from the geothermal well. Water in the 
domestic/experimental water well is tapped at approximately 377 feet. 

D. Depth to and lithologic description of rock at base of alluvium. Provide drillers logs and geologic 
information and maps as available. 

This information is provided in the original Discharge Plan. 

E . Describe flooding potential of the discharge site. 

No flooding danger exists because the Project site is located above nearby streams on top of a narrow 
(1/2 mile wide) ridge; local runoff is diverted from the developed site. 



Any additional informttpn that may be necessary to demonstrajflhat approval of the renewal of 
the Discharge Plan wiuTlot result in concentrations in excess of t^Rtandards of WQCC 
Regulations, Section 3-103, or the presence of any toxic pollutant at any place of withdrawal of 
water for present or reasonably foreseeable future use. Detailed information on site geologic and 
hydrologic conditions may be required for a technical evaluation of the applicant's proposed 
Discharge Plan. 

The Department of Energy requests that the original Discharge Plan for the Fenton Hill geothermal 
site, as modified June 5,1990, be renewed. No water was discharged to the surface during the past five 
years; there are plans to discharge water from the 5.7 million gallon reservoir in the near-term future in 
order to allow replacement of its cover and to repair its liner. This repair activity and proposed 
discharge is to support non-geothermal astrophysical research involving the 5.7 million gallon 
reservoir. A description of the non-geothermal activity is being sent under separate cover. 

Detailed information on the site's geologic and hydrologic conditions are provided in the original 
Discharge Plan; the main concept behind the LTFT is that of being a closed circuit experiment which 
continuously reuses the same water. 



in 
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Los Alamos 
NATIONAL LABORATORY 

memorandum 
Physics Division, P-23, MS H846 
Los Alamos, NM B75-15 
Email: GUS@lfinl.gov 
(505)667-9217, FAX 665-7920 

Dear Mark, 
Here is the logsheet from thc last. 3 weeks. As you can see we did not run last 

week because of the heavy rains over Memorial Day weekend. At present, the pond 
level is down to about 150,000 gallons. This is all that we can pump out with the 
current system. We arc in the process of switching over to a different system with a 
much lower flow rate. 

The new system will use the cyclone separator to remove any sediment 
present in the water. The sediment will go into a frac tank for temporary storage 
and the clean water will go out the center PVC line, we have removed thc two 
aluminum lines. I have sent 2 sediment samples to a lab for analysis. I will send 
the results of the analysis to you when we receive them and ask for your advice on a 
disposal site. 

Sincerely 

Gus Sinnis 

r«MS: Mark Ashley, OCD 
From/MS: Gus Sinnis/MS H846 
Phone/FAX: 7-9217/5-7920 
Symbol: P-23 
Date: June 9, 1995 
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Affidavit of Publicatf 

•ATE OF NEW MEXICO 

COUNTY OF' LEA 

) ss. 

) 

Joyce Clemens being first duly sworn on oath 

deposes and says that he is M v . Director c f 

THE LOVINGTON DAILY LEADER, a daily newspaper 

of general paid circulation published in the English 

language at Lovington, Lea County, New Mexico; that 

said newspaper has been so published in such county 

continuously and uninterruptedly for a period in excess 

of Twenty-six (2G) consecutive weeks next: prior to the 

first publication of the notice hereto attached as here

inafter shown; and that said newspaper is in all things 

duly qualified to publish legal notices within the mean

ing of Chapter '167 of the .1937 Sessiog 

Stale of New Mexico. 

MAY '{ i 
That the notice which is hereto attached, en! it led 

^ ^ . " L ^ ^ t ^ n n o t i ^ i ^ t i f i i 

199' 

) i ) ! " ' - : i > i ! i 

mwww* 
Q«RWfX}W«tXMJ«!J«6, was .published in a regular and 

entire issue of THE LOVINGTON DAILY LEADER and 

not in any supplement thereof, o^XX?#WXw«XKX8r(Xm<K 

sM,wm$xwxm»x*)m$ tor . ..one l1) .dar 
cKYiXKttXMX'KXJlXX-feXX beginning with the issue of 

May 9 

and ending with the issue of 

May 9 

., 19.. 

19 

sum of $ 

And that the cost of publishing said notice is the 

75.60 

Winch, sum has been >rj;iitl>) (AKWsSKfl) as Court Costs 

Subscribed and sworn to before me this . 

day of "ay 19 ?5 

l.<i*j. .f^J^VS^uL^'xJ.. 
Notary Public, Lea County, New Mexico 

My Commission Expires .?.?P*?...??. , 19 

NOTICE OF PUBLICATION 
STATE OF NEW MEXICO 

;ENERGY, MINEBg| | AND NATURAL RESOURCES 
•RPARTMENT 

OIL CONSERVATION DIVISION 
Notice is hereby given that pursuant to the New Mexico 
Water Quality Control Commission Regulations, the follow
ing discharge plan renewal applications have been submit
ted to the Director of the Oil Conservation Division, 2040 
South Pacheco, Santa Fe, New Mexico 87505, Telephone 
(505)827-7131: 

(GW-018)-Warren Petroleum Company, Ken Stinson, 
P.O. Box 67, Monument, New Mexico 88265, has submit
ted a discharge plan renewal application for their Bluitt 
Gas Processing Plant located In the NE/4, Section 15, 
Township 8 South, Range 36 East, NMPM, Lea County, 
New Mexico. Approximately 19,500 gallons per day of 
process waste water Is disposed of In an OCD approved 
Class II Injection well. The waste water has e total 
dissolved solids concentration of approximately 5200 
rrig/1. Ground water most likely to be affected In theevent 
of an accidental discharge is at a depth of approximately 
100 feet with a total dissolved solids concentration of 
approximately 1400 mg/l. The discharge plan addresses 
how spills, leaks, and other accidental discharge 

(GW-026)-Warren Petroleum Company, Ken Stinson, 
P.O. Box 67, Monument, New Mexico 88265, has submit
ted a discharge plan renewal application for their 
Saunders Gas Processing Plant located Section 34, 
Township 14 South, Range 33 East, NMPM, Lea County, 
New Mexico. Approximately 18,900 gallons per day of 
process waste water Is disposed of In an OCD approved 
Class II Injection well. The waste water has a total 
dissolved solids concentration of approximately 3881 
mg/l. Ground water most likely to be affected In the event 
of an accidental discharge is at a depth of approximately 
100 feet with a total dissolved solids concentration of 
approximately 600 mg/l. The discharge plan addresses 
how spills, leaks, and other accidental discharges to the 
surface will be managed. 

(GW-027)-Warren Petroleum Company, Ken Stinson, 
P.O. Box 67, Monument, New Mexico 88265, has submit
ted a discharge plan renewal application for their Vada 
Gas Processing Plant located Section 23, Township 10 
South, Range 33 East, NMPM, Lea County, New Mexico. 
Approximately 1,380 gallons per day of process waste 
water Is disposed of in an OCD approved Class II Injec
tion well. The waste water has a total dissolved solids 
concentration of approximately 14,890 mg/l. Ground 
water most likely to be affected in the event of an 
accidental discharge is at a depth of approximately 35 
feet with a total dissolved solids concentration of ap
proximately 1000 mg/l. The discharge plan addresses 
how spills, leaks, and other accidental discharges to the 
surface will be managed. 

(GW-031) - U.S. Department of Energy, Fenton Hill Geo
thermal Facility, Larry Kirkman, Acting Area Manager, 
Albuquerque Operations, Los Alamos Area Office, Los 
Alamos, New Mexico 87544, has submitted a discharge 
plan renewal application for their Fenton Hill Geother
mal Facility located In the NE/4, Section 13, Township 19 
North, Range 2 East, NMPM, Sandoval county, New 
Mexico. Water from a geothermal loop Is discharged to 
a double-lined service pond equipped with leak detec
tion during periods of emergency venting or during 
periods when maintenance operations on the geother
mal loop require a discharge of water from the loop. The 
discharge to the pond will be temporary as the water will 
be reinjected to the geothermal loop when normal oper
ating conditions are attained. The water from the geo
thermal loop has a total dissolved solids concentration 
of approximately 3,200 mg/l. Ground water most likely to 
be affected in the event of an accidental discharge is at 
a depth of approximately 370 feet with a total dissolved 
solids concentration of approximately 240 mg/l. The 
discharge plan addresses how spills, leaks, and other 
accidental discharges to the surface will be managed. 



LOS ALAMOS NATIONAL LABORATORY 
Nuclear and Particle Physics 

GROUP P-25, MS H846 
LOS Alamos, NM 87545, USA 

(505) 667-6941 
FAX: 665-7020 

Date: 

From: 

To: 

nmo! AM® 

Fax 
Number: (505) 665-7920 

Organization: 

Fax Number: 

Confirmation Number: 

Number of Pages (excluding cover): 
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STATE OF NEW MEXICO 
IN THE COURT 

AFFIDAVIT OF PUBLICATION 

COUNTY OF LOS ALAMOS,? 
< r i 

STATE OF NEW MEXICO ) 
) ss. 

COUNTY OF LOS ALAMOS ) 

NOTICE OF PUBLICATION 

STATE OF NEW MEXICO 
ENERGY, MINERALS AND 

NATURAL RESOURCES 
DEPARTMENT 

OIL CONSERVATION 
DIVISION 

Notice is hereby given that 
pursuant to the New Mexico 
Water Quality Control Com
mission Regulations, the fol
lowing discharge plan renewal 
applications have been sub
mitted to the Director of the Oil 
Conservation Division, 2040 
South Pacheco, Santa Fe, 
New Mexico 87505, Tele
phone (505) 827-7131: 

(GW-018)- Warren 
Petroleum Company, Ken 

Stinson, P.O. Box 67, 
Monument, New Mexico 
88265, has submitted a 
discharge plan renewal 

application for their Bluitt 
Gas Processing Plant 

located in the NE/4, Section 
15, Township 8 South, 

Range 36 East, NMPM, Lea 
County, New Mexico. 
Approximately 19,500 

gallons per day of process 
waste water is disposed of 
in an OCD approved Class II 

injection well. The waste 
water has a total dissolved 

solids concentration of 
approximately 5200 mg/l. 

Ground water most likely to 
be affected in the event of 
an accidental discharge is* 
at a depth of approximately 

100 feet with a total 
dissolved solids 
concentration of 

approximately 1400 mg/l. 
The discharge plan 

addresses how spills, leaks, 
and other accidental 

discharge 

(GW-026) - Warren 
Petroleum Company, Ken 

Stinson, P.O. Box 67, 
Monument, New Mexico 
88265, has submitted a 
discharge plan renewal 

application for their 
Saunders Gas Processing 
Plant located Section 34, 

Township 14 South. Range 

res 

(GW-031) - U.S. Department 
of Energy, Fenton Hill 

Geothermal Facility, Larry 
Kirkman, Acting Area 
Manger, Albuquerque 

Operations, Los Alamos 
Area Office, Los Alamos, 
New Mexico 87544, has 

submitted a discharge plan 
renewal application for their 

Fenton Hill Geothermal 
Facility located in the NE/4, 

Section 13, Township 1? 
North, Range 2 East, NMPM, 

Sandoval County, New 1 

Mexico. Water from a 
geothermal loop is > 

discharged to a double-lined 
service pond equipped with 

leak detection during 
periods of emergency 

venting or during periods 
when maintenance 
operations on the 

geothermal loop require a 
discharge of water from the 
loop. The discharge to the 
pond will be temporary as 
the water will be reinjected 
to the geothermal loop when 
normal operating conditions 
are attained. The water from 
the geothermal loop has a 

total dissolved solids 
concentration of 

approximately 3,200 mg/l. 
Ground water most likely to 
be affected in the event of 
an accidental discharge is 
at a depth of approximately 

370 feet with a total 
dissolved solids 
concentration of 

approximately 240 mg/l. The 
discharge plan addresses 

how spills, leaks', and other 
accidental discharges to the 

surface will be managed. 

Any interested person may 
obtain further information from 
the Oil Conservation Division 
and may submit written com
ments to the Director of the Oil 
Conservation Division at the 
address given above. The dis
charge plan applications may 
be viewed at the above ad
dress between 8:00 a.m. and 
4:00 p.m., Monday thru Fri
day. Prior to ruling on any pro
posed discharge plan or Its 

• ^ a M i i d 

THE LOS ALAMOS MONITOR 
LOS ALAMOS, NEW MEXICO 

Evelyn Vigil, being duly sworn, declares and says 
that she is the Editor of the Los Alamos Monitor, a 
newspaper published and having a general fully 
paid circulation and second-class postal privilege 
in the County of Los Alamos, State of New 
Mexico. 

Affiant further states that this ne wspaper is duly 
qualified to publish legal notices or 
advertisements within the meaning of Section 14-
11 N.M.S.A, 1978 Compilation and was so 
qualified at the time of all publications in 
reference hereto. 

Affiant further states that the publication, a copy 
of which hereto affixed, was published in said 
paper, in the regular and entire issue of each 
number of the paper, during the period and time 
of publication and that the notice was published 
in the newspaper proper and not in a 
supplement, for On <? (\ \ consecutive weeks, 
the first publication being on the tyH\ 
day of / f l d - t j , Y$.<C . and the 

£ \ 

i i 
ZZ, < 

subsequent consecutive publications on 
and ^—— , 19. 

Subscribed a 
day of 

.sworn before me this 

'Notafy Public 
My Commission Expires: fih¥JAtfac{ 1^/9% 



an accidental discharge is 
at a depth v! approximately 

100 feet with a total 
dissolved solids 
concentration of 

approximately 1400 mg/l. 
The discharge plan 

addresses how spills, leaks, 
and other accidental 

discharge 

(GW-026) - Warren 
Petroleum Company, Ken 

Stinson, P.O. Box 67, 
Monument, New Mexico 
88265, has submitted a 
discharge plan renewal 

application for their 
Saunders Gas Processing 
Plant located Section 34, 

Township 14 South, Range 
33 East, NMPM, Lea County, 
New Mexico. Approximately 
18,9000 gallons per day of 

process waste water is 
disposed of in an OCD 

approved Class II injection 
well. The waste water has a 

total dissolved solids 
concentration of 

approximately 3881 mg/l. 
Ground water most likely to 
be affected In the event of 
an accidental discharge is 

at a depth of approximately 
, 100 feet with a total 

dissolved solids 
I concentration of 
i approximately 600 mg/l. The 

discharge plan addresses 
i how spills, leaks, and other 

accidental discharges to the 
j surface will be managed. 

(GW-027)-Warren 
j Petroleum Company, Ken 
I Stinson, P.O. Box 67, 

Monument, New Mexico 
88265, has submitted a 
discharge plan renewal 

application for their Vada 
Gas Processing Plant 

located Section 23, 
Township 10 South, Range 

33 East, NMPM, Lea County, 
New Mexico. Approximately 

1,380 gallons per day of 
process waste water is 
disposed of in an OCD 

approved Class II Injection 
well; The waste water has a 

total dissolved solids 
}

: concentration of 
approximately 14,890 mg/l. 
Ground water most likely to 
be affected In the event of 
an accidental discharge is 
at a depth of approximately 
35 feet with a total dissolved 

solids concentration of 
approximately 1000 mg/l. 

The discharge plan 
addresses how spills, leaks, 

and other accidental 
discharges to the surface 

will be managed. 

>FF!C 
MARG 
NOT AT 
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370 feet with a total 
d issolve^t t l ids 
concen f^Hn of 

approximately 240 mg/l. The 
'•' discharge plan addresses 
how spills, leaks, and other 
accidental discharges to the 

surface will be managed. 

Any interested person may 
obtain further information from 
the Oil Conservation Division 
and may submit written com
ments to the Director of the Oil 
Conservation Division at the 
address given above. The dis
charge plan applications may 
be viewed at the above ad
dress between 8:00 a.m. and 
4:00 p.m., Monday thai Fri
day. Prior to ruling on any pro
posed discharge plan or its 
modification, the Director of 
the Oil Conservation Division 
shall allow at least thirty (30) 
days after the date of publica
tion of this notice during which 
comments may be submitted 
to him and public hearing may 
be requested by any interest
ed person. Request for public 
hearing shall set forth the rea
sons why a hearing shall be 
held. A hearing, will be held if 
the director determines that 
there is significant public inter
est. 

If no hearing is held, the Di
rector will approve or disap
prove the plan based on the 
information available. If a pub
lic hearing is held, the Director 
will approve the plan based on 
the information in the plan and 
information presented at the 

^hearing. 

GIVEN under the Seat of New 
Mexico Oil Conservation 
Commission at Santa Fe, New 
Mexico, on this 2nd day of 
May, 1995. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVI
SION 

/s/William J. Lemay, Director 
WILLIAM J. LEMAY, Director 

SEAL 

Publication Date: May 9, 
1995. 

»UL»C4UCUI txuisecuuvc JJUUU^UUUO ^ 

and_—> i 9 _ 

Subscribed andsworn before me this 
day of J J\fk. 19 Vr. 

Nota£j/ Public) 
My Commission Expires: I3/99C 



JOS Alamos Monitor 
256 D.P. Rd 
Los Alamos, NM 87544 
(505) 662-4185 

Energy, Min.&Nat. Resources 
Sally E. Martinez 
2040 S. Pacheco 
Santa Fe, NM 87505 

505-827-7131 

CLASSIFIED ADVERTISING INVOICE 

START DATE: 05/09/95 
END DATE. 05/09/95 
NUMBER OF INSERTIONS: 1 
NUMBER OF WORDS: 273 
AD CHARGE: 104.24 
REMARK: 

CLASSIFICATION: 101 LEGALS 

FIRST LINE OF AD TEXT: NOTICE OF PUBLICATIO 

TOTAL DUE: $ 104.24 

TO PLACE A CLASSIFIED AD OR IF YOU HAVE A PROBLEM WITH THIS INVOICE 
PLEASE CONTACT MARY MARGARET FULLMAN (505) 662-5933. OFFICE HOURS ARE FROM 
8:00 TO 5:30. 



STATE OF NEW MEXICO 

ENEFW MINERALS AND NATURAL RESOUWSS DEPARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE. NEW MEXICO 87505 

1505) 827-7131 

May 5, 1995 

LOS ALAMOS MONITOR RE: 
256 DP Road 

Los Alamos, New Mexico 87544 

ATTN: ADVERTISING MANACER 
Dear Sir/Madam: 

Please publish the attached notice one time immediately on receipt of this request. 
Please proofread carefully, as any error in a land description or in a key word or 
phrase can invalidate the entire notice. 

Immediately upon completion of publication, please send the following to this office: 

1. Publisher's affidavit in duplicate. 
2. Statement of cost (also in duplicate.) 
3. CERTIFIED invoices for prompt payment. 

We should have these immediately after publication in order that the legal notice will 
be available for the hearing which it advertises, and also so that there will be no delay 
in your receiving payment. 

Please publish the notice no later than May 12 1995. 

Sincerely, 

Sally E/Martinez V 
Administrative Secretary 
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NOTICE OF PUBLICATION 

STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

Notice is hereby given that pursuant to the New Mexico Water Quality Control Commission 
Regulations, the following discharge plan renewal applications have been submitted to the 
Director of the Oil Conservation Division, 2040 South Pacheco, Santa Fe, New Mexico 87505, 
Telephone (505) 827-7131: 

(GW-018) - Warren Petroleum Company, Ken Stinson, P.O. Box 67, 
Monument, New Mexico 88265, has submitted a discharge plan renewal 
application for their Bluitt Gas Processing Plant located in the NE/4, Section 
15, Township 8 South, Range 36 East, NMPM, Lea County, New Mexico. 
Approximately 19,500 gallons per day of process waste water is disposed of 
in an OCD approved Class II injection well. The waste water has a total 
dissolved solids concentration of approximately 5200 mg/l. Ground water 
most likely to be affected in the event of an accidental discharge is at a depth 
of approximately 100 feet with a total dissolved solids concentration of 
approximately 1400 mg/l. The discharge plan addresses how spills, leaks, 
and other accidental discharge 

(GW-026) - Warren Petroleum Company, Ken Stinson, P.O. Box 67, 
Monument, New Mexico 88265, has submitted a discharge plan renewal 
application for their Saunders Gas Processing Plant located Section 34, 
Township 14 South, Range 33 East, NMPM, Lea County, New Mexico. 
Approximately 18,9000 gallons per day of process waste water is disposed of 
in an OCD approved Class II injection well. The waste water has a total 
dissolved solids concentration of approximately 3881 mg/I. Ground water 
most likely to be affected in the event of an accidental discharge is at a depth 
of approximately 100 feet with a total dissolved solids concentration of 
approximately 600 mg/l. The discharge plan addresses how spills, leaks, and 
other accidental discharges to the surface will be managed. 

(GW-027) - Warren Petroleum Company, Ken Stinson, P.O. Box 67, 
Monument, New Mexico 88265, has submitted a discharge plan renewal 
application for their Vada Gas Processing Plant located Section 23, Township 
10 South, Range 33 East, NMPM, Lea County, New Mexico. Approximately 
1,380 gallons per day of process waste water is disposed of in an OCD 
approved Class II injection well. The waste water has a total dissolved solids 
concentration of approximately 14,890 mg/I. Ground water most likely to be 
affected in the event of an accidental discharge is at a depth of approximately 
35 feet with a total dissolved solids concentration of approximately 1000 mg/l. 
The discharge plan addresses how spills, leaks, 'and other accidental 



discharges to the surface will be managed. 

(GW-031) - U.S. Department of Energy, Fenton Hill Geothermal Facility, 
Larry Kirkman, Acting Area Manger, Albuquerque Operations, Los Alamos 
Area Office, Los Alamos, New Mexico 87544, has submitted a discharge plan 
renewal application for their Fenton Hill Geothermal Facility located in the 
NE/4, Section 13, Township 19 North, Range 2 East, NMPM, Sandoval 
County, New Mexico. Water from a geothermal loop is discharged to a 
double-lined service pond equipped with leak detection during periods of 
emergency venting or during periods when maintenance operations on the 
geothermal loop require a discharge of water from the loop. The discharge 
to the pond will be temporary as the water will be reinjected to the 
geothermal loop when normal operating conditions are attained. The water 
from the geothermal loop has a total dissolved solids concentration of 
approximately 3,200 mg/l. Ground water most likely to be affected in the 
event of an accidental discharge is at a depth of approximately 370 feet with 
a total dissolved solids concentration of approximately 240 mg/I. The 
discharge plan addresses how spills, leaks, and other accidental discharges to 
the surface will be managed. 

Any interested person may obtain further information from the Oil Conservation Division and 
may submit written comments to the Director of the Oil Conservation Division at the address 
given above. The discharge plan applications may be viewed at the above address between 8:00 
a.m. and 4:00 p.m., Monday thru Friday. Prior to ruling on any proposed discharge plan or 
its modification, the Director of the Oil Conservation Division shall allow at least thirty (30) 
days after the date of publication of this notice during which comments may be submitted to him 
and public hearing may be requested by any interested person. Request for public hearing shall 
set forth the reasons why a hearing shall be held. A hearing will be held if the director 
determines that there is significant public interest. 

If no hearing is held, the Director will approve or disapprove the plan based on the information 
available. If a public hearing is held, the Director will approve the plan based on the 
information in the plan and information presented at the hearing. 

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, New Mexico, 
on this 2nd day of May, 1995. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

SEAL WILLIAM J. LEMAY, Director 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

2040 S. PACHECO 
SANTA FE, NEW MEXICO 87505 

(505) 897-7131 

April 10, 1995 

Certified Mai l 

Return Receipt No. Z-765-962-832 

Mr. Steven Rae 
Los Alamos National Laboratory 
Los Alamos, NM 87545 
RE: Notice of Intent to Discharge 

Milagro Project at Fenton Hill 
Los Alamos, NM 

Dear Mr. Rae: 

The New Mexico Oil Conservation Division (OCD) has completed a review of the Los / 
Alamos National Laboratory Notice of Intent to Discharge (NOI), Milagro Project at Fenton L-t-rVu 
Hill dated March 20, 1995. Based on the information provided, your request is approved 
with the following conditions: 

v/1. The area of application will be bermed to prevent runoff from a 100 year flood. , ̂  „ 

2. The sprinkler irrigation system will be designed in such a way as to prevent pooling, 
ponding, and/or wind blown drift. 

/3. In addition to the water analysis provided, the sludge in the bottom of the storage 
pond will also be analyzed for the same constituents with the results submitted to the , 
OCD. Disposal of the sludge must be approved bythe OCD prior to disposal. 

J 4. Soil background samples will be taken from the surface down gradient from the area ( j ^ 
of application and 3 feet below the area of application before the discharge is to -̂jA— ~} 
commence and 90 days after the discharge is completed. The down gradient location } 
will also be sampled annually for the next 5 years. The analysis will cover the same y 
constituents analyzed for the water. Results will be submitted to the OCD upon 
receipt of the results. 

5. In the event of stormwater runoff, samples will be collected with the results being 
submitted to the OCD. 



Mr. Steven Rae 
April 10, 1995 
Page 2 

6. The OCD will be notified at least 72 hours in advance of all activities such that the 
OCD may have the opportunity to witness and/or split samples. 

Please be advised that OCD approval does not relieve Los Alamos National Laboratory of 
liability should remaining contaminants pose a future threat to surface water, ground water, 
human health or the environment. In addition, OCD approval does not relieve Los Alamos 
National Laboratory of liability for compliance with other federal, state or local laws and/or 
regulations. 

If you have any questions regarding this matter, please feel free to contact Mark Ashley at 
(505) 827-7155. ' 

WJL/mwa 

xc: Jim Piatt, Chief, Surface Water Quality Bureau, NMED 
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Los Alamos Date: March 20,1995 
In Reply Refer To: ESH-18/WQ&H:95-0144 

Mail Stop: K497 
§ Telephone: (505) 665-1859 

NATIONAL LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

Roger Anderson 
Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

0\\ Go*w> Surface Water Quality Bureau 
New Mexico Environment Department 
1190 St. Francis Drive 
Santa Fe, New Mexico 87502 

Dear Messrs. Anderson and Piatt: 

SUBJECT: LOS ALAMOS NATIONAL LABORATORY, NOTICE OF INTENT TO 
DISCHARGE, MILAGRO PROJECT AT FENTON HILL 

Enclosed is a Notice of Intent to Discharge (NOI) for the Milagro Project at Fenton Hill. This NOI 
is being submitted to both the New Mexico Environment Department (NMED) and the Oil 
Conservation Division pursuant to Section 1-201 of the New Mexico Water Quality Control 
Commission (WQCC) Regulations. The NOI covers the discharge of 3.5 million gallons of water 
from a storage pond located at the Fenton Hill Geothermal Site. This water will be applied to the 
surface of the ground through the use of a temporary sprinkler irrigation system. This will be a one 
time discharge. Please see the attached NOI, site map, and analytical results for more details. 

Please call Alex Puglisi at 667-4882 or Bob Beers at 667-7969 if you need any additional 
information regarding the attached NOI and the Milagro Project. 

Thank you for your attention in this matter. 

AP:SR/em 

Attach: a/s 

Cy: A. Puglisi, ESH-18, w/att., MS K497 
B. Beers, ESH-18, w/o att., MS K497 
N. Williams, ESH-18, w/o att., MS K497 
M. Saladen, ESH-18, w/o att., MS K497 
H. Decker, NMED, w/att., MS J993 
G. Sinnis, P-23, w/att., MS H846 
J. Albright, EES-4, w/att., MS D443 
M. Murray, P-l 1, w/att., MS H846 
M. Leavitt, NMED, w/att., Santa Fe, New Mexico 
K. Zamora, DOE/LAAO, w/o att., MS A316 
WQ&H File, w/att., MS K497 
CRM-4, w/o att., MS A150 

Sincerely, 

Steven Rae 
Acting Group Leader 
Water Quality and Hydrology Group 



NOTICE OF INTENT TO DISCHARGE 

1. Name and address of the facility making the discharge. 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

2. Location of the discharge (in Township, Range and Section, if available). 

Fenton Hill Geothermal Site 
Sandoval County, New Mexico 
NE 1/4 Sec. 13, T19N, R2E (New Mexico Principal Meridian) 
1,776,000 N, 374,000 E (New Mexico State Plane grid) 

3. Project description 

The Milagro collaboration will include installation of a gamma-ray telescope at the 5 million gallon clean 
water storage reservoir at the Fenton Hill Geothermal Site. Before construction can begin the reservoir 
must be drained. The Laboratory proposes to drain the pond by applying the water to the surrounding 
forest. A USGS map with an outline of the area (roughly 40 acres) set aside by the Forest Service for the 
Milagro project is included. Following is the method we propose to apply this water to the surrounding 
forest. The Laboratory has chosen this approach to maximize this amount of evaporation, and minimize the 
effect on the environment. The Forest Service is aware of these plans and has approved it. In addition, the 
Forest Service has indicated that the Laboratory could use additional area to spray the water if necessary. 
The reservoir presently contains 4 million gallons of water. The Hot/Dry Rock Program at Fenton Hill will 
take .75 million gallons of this water to meet its need. Thus, the Milagro Project will apply the remaining 
3.25 million gallons of water to the surrounding forest. 

4. The means of discharge (To Lagoon, Flowing Stream, Water Course, Arroyo, Septic Tank, Other). 

The discharge will be applied to the surface of approximately 40 acres of land within the boundaries of the 
Santa Fe National Forest. The method of land application is described below. 

1. 4x2" PVC pipes acting as headers to deliver water from reservoir to spray system. 
2. Along each header, at 50' intervals, attach standard backyard garden hoses (25 hoses per header). 
3. At the end of each garden hose attach 1 "rain-bird or fogger" type spray nozzle. The nozzles will be set 

to maximum fog (to maximize the evaporation rate) and spray at 2 gallons per minute (gpm). 
4. To maximize evaporation the nozzles will be placed on posts 6' off of the ground. 
5. The total rate of application will be 200 gpm. 
6. The total area of application will be 40 acres. 
7. To maximize evaporation and aid monitoring the spraying operation will only take place 

during the day. No spraying will occur at night and application will be postponed during storm events 
to prevent runoff. 

8. The application site will be monitored throughout periods of application. 
If pooling, ponding, or runoff does occur, the offending sprayers will be turned off. 

9. Application sites and application rates will be chosen so as to prevent any runoff into adjacent 
watercourses. 

The 3.25 million gallons of water is roughly equal to 10 acre-feet of water. Since water is being applied to 
40 acres of land, the Laboratory will be applying approximately 3.0" of water to the land over a 30 day 
period (minus any evaporation). If we assume that 1/3 of the water evaporates, this application process is 
equivalent to 2" of rain fall over a 1 month time period. This application rate should be sufficiently low 
enough to prevent pooling or ponding. 



The estimated concentration of contaminants in the discharge. 

See attached Analytical Results for Metals, Volatile Organic Compounds, Semi-Volatile Organic 
Compounds, Anions/Catrons, and Nutrients. 

The type of operation from which the discharge is derived. 

Geothermal Research and Development. Water from recovery well at the site mixed with fresh water from 
production well. 

The estimated flow to be discharged per day. 

Approximately 100,000 gallons per day. Total volume of water discharged is expected to be approximately 
3.25 million gallons. 

The estimated depth to ground water (if available). 

The depth to the top of the aquifer at the site is about 370 ft (113m). Water level measurements in 
observation wells in the immediate area of the site indicate that the water table is near flat. 

Signed. Date 
3 - z o -£5"" 

Steven Rae, Acting Group Leader (ESH-18) 



FENTON HILL SAMPLES 
2/8/95 

1.) Taken at pump house on North side of pond. 

FENTON 1 total metals: TAL + Lithium 
FENTON 2 dissolved metals (filtered) 
FENTON 3 SVOA 
FENTON 4 boron 
FENTON 5 868 - anions/cations 
FENTON 6 869 - nutrients 
FENTON 7 VOA 

2.) Taken at sump on West side of pond. 

FENTON 2A SVOA 
FENTON 2B boron 
FENTON 2C total metals: TAL + Lithium 
FENTON2D dissolved metals (filtered) 
FENTON 2E 868 - anions/cations 
FENTON 2F 869 - nutrients 



Los Alamos 
Los Alamos National Laboratory 

Los Alamos, New Mexico 87545 memorandum 
To: Alex Puglisi, CST-3 Date: March 17, 1995 

From: Toney Begay, CST-9 Mail Stop/Phone: E518/7-6011 

Thru: Steve Doom/Team Leader, CST-9 

Subject: Arsenic analysis summary - RN21289 

Due to inconsistencies ofthe previous arsenic data for request number, 21289, these samples 
were re-analyzed. The results obtained from the re-analysis were more consistent. Attached is 
the final report (number 32962) for these arsenic values. 

Per our telephone conversation yesterday, the other inorganic results were fine and therefore no 
re-analysis was necessary. 

This closes this request. I am sorry for this delay and the inconvenience it caused. Please feel 
free to call me again at any time. 

Regards, 



REPORT NUMBER: 32962 

********** CST ANALYTICAL REPORT *********** 

REQUEST NUMBER: 21289 

OWNER: AP 

Prepared by: TONEY 

MATRIX: U ANALYST: AAS 

GROUP: MAIL-STOP: 

on 17-Mar-1995 

PHONE: 

PROGRAM CODE: E250 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

FENTON.1 
FENTON.2C 
FENTON.2 
FENTON.2D 

SAMPLE ANALYTICAL 

NUM ANALYSIS TECHNIQUE 

95.03089 AS 
95.03090 AS 
95.03091 AS 
95.03092 AS 

ETVAA 
ETVAA 
ETVAA 
ETVAA 

ANALYTICAL 

RESULT 

4.4 
4.2 
4. 
4. 

ANALYTICAL 

UNCERTAINTY 

0.9 
0.8 
0.8 
0.8 

UNITS 

MG/L 
MG/L 
MG/L 
MG/L 

COMPLETION 

DATE COMMENT 

3/17/95 REANALYSIS 4 ^ ^ ^ ' 

3/17/95 REANALYSIS ^ j j l l i'Vi^ 
3/17/95 REANALYSIS / ) : \ \ W : 

3/17/95 REANALYSIS 

************************************************************************************************************************* 



REPORT NUMBER: 32399 

********** CST ANALYTICAL REPORT *********** 

REQUEST NUMBER: 21289 

OWNER: AP 

NOTEBOOK: PAGE: 

Prepared by: MAB 

MATRIX: U ANALYST: AAS 

GROUP: MAIL-STOP: 

on 28-Feb-1995 

PHONE: 

PROGRAM CODE: E250 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE 

NUM NUM 

FENTON. 1— 
FENTON.1 
FENTON.1 
FCNTON.2C 
FENTON.2C 

FENTON.2C 

rCNTONiS 

FENTON.2 

FENTON.2 

reftoN.aD 
FENTON.2D 

FENTON.2D 

ANALYTICAL 
ANALYSIS TECHNIQUE 

95.03009 A9 
95.03089 HG 
95.03089 SE 
95.03090'AC 
95.03090 HG 
95.03090 SE 
-05 rVMQI A& 

95.03091 HG 
95.03091 SE 
-95.03092 AS-

95.03092 HG 

95.03092 SE 

ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 

ETVAA 

ETVAA 

CVAA 

ETVAA 

ETVAA 

CVAA 

ETVAA 

ANALYTICAL 

RESULT 

3200. 
< 0.2 
< 1. 

< 0.2 

< 1. 
3200. 
< 0.2 

< 1. 
ftBQQ. 

< 0.2 

< 1. 

ANALYTICAL 
UNCERTAINTY 

. * t r\ 

04UT 

706". 

*900. 

UNITS 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
W L 
UG/L 
UG/L 
'UG1/ L 
UG/L 
UG/L 

COMPLETION 

DATE COMMENT 

2/83/99- £<2£ COfrtf^-iAed n&buMz 
2/22/95 

See o^v«vnJ!W r^yuMo 

2/22/95 

2/23/95 3J2J2, O^OAUM neacJL 

2/22/95 
2/14/95 
g/20/93 3ec2 
2/22/95 
2/14/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

DATE COMMENT 

FENTON.1 
FENTON.1 

95.03089 AS 

95.03089 HG 

ETVAA 

CVAA 

3200. 

0.2 

640. 

0.2 
UG/L 

UG/L 

2/23/95 

2/22/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT 

NUM NUM ANALYSIS TECHNIQUE SPIKED 

FENTON.1 95.03089 HG CVAA 

AMOUNT 

RECOVERED 

1.7 

UNITS 

UG/L 

COMPLETION 

DATE 

2/22/95 

COMMENT 

****************************************************************************************************************' 



REPOR* NUMBER: 32359 

********** CST ANALYTICAL REPORT *********** 

Prepared by: MKOBY 

REQUEST NUMBER: 21289 MATRIX: U ANALYST: IMS 

on 27-Feb-1995 

PROGRAM CODE: E250 

OWNER: AP 

NOTEBOOK: PAGE: 

GROUP: MAIL-STOP: PHONE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

DATE COMMENT 

FENTON.1 
FENTON.1 
FENTON.2C 
FENTON.2C 
FENTON.2 
FENTON.2D 

95.03089 LI 
95.03089 U 
95.03090 LI 

95.03090 U 

95.03091 U 
95.03092 U 

ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 

19.5 
< 2. 
19.6 

< 2. 

< 2. 
< 2. 

3.6 

2.6 

MG/L 
UG/L 
MG/L 
UG/L 
UG/L 
UG/L 

2/27/95 
2/27/95 
2/27/95 
2/27/95 
2/27/95 
2/27/95 

CUSTOMER SAMPLE DUPLICATES: 

« 

CUSTOMER 

NUM 

SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 

NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

DATE COMMENT 

FENTON.5 

FENTON.5 

FENTON.5 

FENTON.5 

95.03102 LI 

95.03102 LI 

95.03102 U 

95.03102 U 

ICPMS 

ICPMS 

ICPMS 

ICPMS 

25.6 

23.3 

< 2. 

< 2. 

4.4 

4.4 

MG/L 

MG/L 

UG/L 

UG/L 

2/27/95 

2/27/95 

2/27/95 

2/27/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL 

NUM NUM ANALYSIS TECHNIQUE 

FENTON.5 95.03102 U ICPMS 

AMOUNT 

SPIKED 

11. 

AMOUNT 

RECOVERED 

12. 

UNITS 

UG/L 

COMPLETION 

DATE 

2/27/95 

COMMENT 

************************************************************************************************************************* 



REPORT NUMBER: 32346 

********** CST ANALYTICAL REPORT *********** 

REQUEST NUMBER: 21289 

OWNER: AP GROUP: 

NOTEBOOK: A001307 PAGE: 128 

Prepared by: KATHY STRAW on 27-Feb-1995 

MATRIX: W ANALYST: WET 

MAIL-STOP: PHONE: 

PROGRAM CODE: E250 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETIOI 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

FENTON.5 95.03102 CL IC 1.3 0.1 G/L 2/15/95 
FENTON.5 95.03102 COD COLOR 55. 11. MG/L 2/24/95 
FENTON.5 95.03102 COND CB 4500. 225. UMHOS/CM 2/23/95 
FENTON.5 95.03102 F ISE 7.51 0.75 MG/L 2/27/95 
FENTON.5 95.03102 PALK TITR 45. 5. MG/L 2/27/95 
FENTON.5 95.03102 PH G£ 8.08 0.1 UNITS 2/23/95 
FENTON.5 95.03102 S04 IC 239. 24. MG/L 2/15/95 
FENTON.5 95.03102 TALK TITR 472. 47. MG/L 2/27/95 
FENTON.5 95.03102 TDS GRAV 3.3 0.3 G/L 2/23/95 
FENTOf .5 95.03102 TSS GRAV 15. 1. MG/L 2/23/95 
FENTON.2E 95.03104 CL IC 1.3 0.1 G/L 2/15/95 
FENTON.2E 95.03104 COD COLOR 39. 10. MG/L 2/24/95 
FENTON.2E 95.03104 COND CB 4480. 224. UMHOS/CM 2/23/95 
FENTON.2E 95.03104 F ISE 7.54 0.75 MG/L 2/27/95 
FENTON.2E 95.03104 PALK TITR 18. 5. MG/L 2/27/95 
FENTON.2E 95.03104 PH GE 8.11 0.1 UNITS 2/23/95 
FENTON.2E 95.03104 S04 IC 238. 24. MG/L 2/15/95 
FENTON.2E 95.03104 TALK TITR 466. 47. MG/L 2/27/95 
FENTON.2E 95.03104 TDS GRAV 3.2 0.3 G/L 2/23/95 
FENTON.2E 95.03104 TSS GRAV < 1. MG/L 2/23/95 
FENTON.6 95.03105 NH3-N FI A < 0.01 MG/L 2/22/95 
FENTON.6 95.03105 N02-N FI A < 0.02 MG/L 2/23/95 
FENTON.6 95.03105 N03-N FIA 0.06 0.04 MG/L 2/23/95 
FENTON.6 95.03105 P04-P ACOLR 1.4 0.3 MG/L 2/23/95 
FENTON.6 95.03105 TKN ACOLR 0.36 0.04 MG/L 2/23/95 
FENTON.2F 95.03106 NH3-N FIA < 0.01 MG/L 2/22/95 
FENTON.2F 95.03106 N02-N FIA < 0.02 MG/L 2/23/95 
FENTON.2F 95.03106 N03-N FIA 0.1 0.04 MG/L 2/23/95 
FENTON.2F 95.03106 P04-P ACOLR 1.3 0.3 MG/L 2/23/95 
FENTON.2F 95.03106 TKN ACOLR 0.28 0.03 MG/L 2/23/95 

COMMENT 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL 

NUM NUM ANALYSIS TECHNIQUE 
ANALYTICAL 
RESULT 

ANALYTICAL COMPLETION 
UNCERTAINTY UNITS DATE COMMENT 



FENTON.5 95.03102 F ^ R E 7.31 0.73 MG/L 2/27/95 
FENTON.2E 95.03104 F ISE 6.58 0.66 MG/L 2/27/95 

************************************************* 



REPORT NUMBER: 32457 ^jJUx^jty P 

********** CST ANALYTICAL REPORT *********** 

REQUEST NUMBER: 21289 

Prepared by: MBG 

MATRIX: U ANALYST: OES 

OWNER: AP GROUP: 

NOTEBOOK: Y04156 PAGE: 280 

MAIL-STOP: 

on 1-Mar-1995 

PHONE: 

PROGRAM CODE: E250 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETIO 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

FENTON 1 95.03089 AG ICPES < 0.012 MG/L 2/13/95 
FENTON 1 95.03089 AL ICPES < 0.1 MG/L 2/13/95 
FENTON 1 95.03089 BA ICPES 0.18 0.004 MG/L 2/13/95 
FENTON 1 95.03089 CD ICPES < 0.003 MG/L 2/13/95 
FENTON 1 95.03089 CO ICPES < 0.004 MG/L 2/13/95 
FENTON 1 95.03089 CR ICPES < 0̂ 004 MG/L 2/13/95 
FENTON 1 95.03089 CU ICPES 'errs 0.2 MG/L 2/13/95 
FENTON 1 95.03089 FE ICPES 1;6y 0.2 MG/L 2/13/95 
FENTON 1 95.03089 MN ICPES 0.069 0.007 MG/L 2/13/95 
FENTOjl 1 95.03089 MO ICPES 0.02 0.01 MG/L 2/13/95 
FENTON 1 95.03089 NI ICPES < 0.01 MG/L 2/13/95 
FENTON 1 95.03089 PB ICPES 0.17 0.13 MG/L 2/13/95 
FENTON 1 95.03089 V ICPES 0.007 0.006 MG/L 2/13/95 
FENTON 1 95.03089 ZN ICPES 0.26 0.03 MG/L 2/13/95 
FENTON 2C 95.03090 AG ICPES 0.027 0.012 MG/L 2/13/95 
FENTON.2C 95.03090 AL ICPES < 0.1 MG/L 2/14/95 
FENTON 2C 95.03090 BA ICPES 0.17 0.02 MG/L 2/13/95 
FENTON 2C 95.03090 CD ICPES < 0.003 MG/L 2/13/95 
FENTON 2C 95.03090 CO ICPES < 0.004 MG/L 2/13/95 

FENTON.2C 95.03090 CR ICPES < 0.004 MG/L 2/13/95 
FENTON 2C 95.03090 CU ICPES < 0.009 MG/L 2/13/95 
FENTON 2C 95.03090 FE ICPES 1. 0.1 MG/L 2/13/95 
FENTON 2C 95.03090 MN ICPES 0.065 0.007 MG/L 2/13/95 
FENTON 2C 95.03090 MO ICPES 0.026 0.015 MG/L 2/13/95 
FENTON 2C 95.03090 NI ICPES < 0.01 MG/L 2/13/95 
FENTON.2C 95.03090 PB ICPES < 0.03 MG/L 2/13/95 
FENTON 2C 95.03090 V ICPES < 0.008 MG/L 2/13/95 
FENTON 2C 95.03090 ZN ICPES 0.15 0.02 MG/L 2/13/95 
FENTON .2 95.03091 AG ICPES 0.043 0.012 MG/L 2/14/95 
FENTON .2 95.03091 AL ICPES < 0.1 MG/L 2/14/95 
FENTON 2 95.03091 BA ICPES 0.16 0.02 MG/L 2/14/95 
FENTON 2 95.03091 CD ICPES < 0.003 MG/L 2/14/95 
FENTON .2 95.03091 CO ICPES < 0.004 MG/L 2/14/95 
FENTON .2 95.03091 CR ICPES < 0.004 MG/L 2/14/95 
FENTON .2 95.03091 CU ICPES 0.12 0.03 MG/L 2/14/95 
FENTON .2 95.03091 FE ICPES 1. 0.1 MG/L 2/14/95 
FENTON .2 95.03091 MN ICPES 0.059 0.006 MG/L 2/14/95 

COMMENT 

7 



FENTON 2 95 03091 MO ICPES 0. 025 0.015 MG/L 2/14/95 

FENTON 2 95 03091 NI ICPES < 0. 01 MG/L 2/14/95 

FENTON 2 95 03091 PB ICPES < 0. 03 MG/L 2/14/95 

FENTON 2 95 03091 V ICPES < 0. 01 MG/L 2/14/95 

FENTON 2 95 03091 ZN ICPES < 0. 02 MG/L 2/14/95 

FENTON 2D 95 03092 AG ICPES 0. 041 0.012 MG/L 2/14/95 

FENTON 2D 95 03092 AL ICPES < 0. 1 MG/L 2. -4/95 

FENTON 2D 95 03092 BA ICPES 0. 16 0.02 MG/L 2/14/95 

FENTON 2D 95 03092 CD ICPES < 0. 003 MG/L 2/14/95 

FENTON 2D 95 03092 CO ICPES < 0. 004 MG/L 2/14/95 

FENTON 2D 95 03092 CR ICPES < 0. 004 MG/L 2/14/95 

FENTON 2D 95 03092 CU ICPES < 0. 017 MG/L 2/14/95 

FENTON 2D 95 03092 FE ICPES 0. 99 0.1 MG/L 2/14/95 

FENTON 2D 95 03092 MN ICPES 0. 064 0.006 MG/L 2/14/95 

FENTON 2D 95 03092 MO ICPES 0. 024 0.015 MG/L 2/14/95 

FENTON 2D 95 03092 NI ICPES < 0. 01 MG/L 2/14/95 

FENTON 2D 95 03092 PB ICPES < 0. 03 MG/L 2/14/95 

FENTON 2D 95 03092 V ICPES < 0. 01 MG/L 2/14/95 

FENTON 2D 95 03092 ZN ICPES 0. 045 0.02 MG/L 2/14/95 

FENTON 4 95 03093 B ICPES (u. \ 6. MG/L 2/14/95 

FENTON 2B 95 03099 B ICPES \38. J 6. MG/L 2/14/95 

FENTON 5 95 03102 CA ICPES 32. 3. MG/L 2/14/95 

FENTON 5 95 03102 HARD CALC 96. 10. MG/L 2/14/95 

FENTON 5 95 03102 K ICPES 97. 15. MG/L 2/14/95 

FENTON 5 95 03102 MG ICPES 4. 2 0.4 MG/L 2/14/95 

FENTON 5 95.03102 NA ICPES 1000. 100. MG/L 2/14/95 

FENTON 2E 95 03104 CA ICPES 31. 5. MG/L 2/14/95 

FENTON 2E 95.03104 HARD CALC 93. 10. MG/L 2/14/95 

FENTON 2E 95 03104 < ICPES 87. 13. MG/L 2/14/95 

FENTON 2E 95 03104 MG ICPES 4. 0.5 MG/L 2/14/95 

FENTON 2E 95 03104 NA ICPES 950. 95. MG/L 2/14/95 

CUSTOMER.SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS 

COMPLETION 

DATE COMMENT 

FENTON.5 
FENTON.5 
FENTON.5 
FENTON.5 
FENTON.5 

95.03102 CA 
95.03102 HARD 
95.03102 < 
95.03102 MG 
95.03102 NA 

CALC 
CALC 
CALC 
CALC 
CALC 

32. 
96. 
95. 

4.2 
1000. 

3. 
10. 
15. 
0.4 

100. 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

2/14/95 
2/14/95 
2/14/95 
2/14/95 
2/14/95 

***************#«*****************»********»*** 
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CST-12 VOLATILE ORGANIC ANALYSIS 
SUMMARY OF ANALYTICAL RESULTS 

TO: 
THRU: 
FROM: 

Alex A. Puglisi 
Anthony Lombardo, CST-12 Organic Analysis Team L e a d e r r W ) 
Michael Guttman, CST-12 Organic Analysis Section W/y z-/ivK5~ 

DATE: 14-Feb-95 

MATRIX: WATER REQUEST NUMBER: 21286 

Results Summary 
Attached is a tabulation of samples submitted for volatiles analysis and their analytical results (Table 1). 
The samples were collected on 8-Feb-95 and were analyzed on 10-Feb-95. 

Method Summary 
Samples were analyzed using EPA Method 8260. In siunrnary, a measured volume of sample, usually 5 
mL, is analyzed using the purge and trap method combined with capillary column GC/MS. A Delta 
Perspective PTA-30 Autosampler and a Tekmar 3000 Purge and Trap Concentrator are interfaced to a 
Hewlett-Packard 5890 Gas Chromatograph / 5971 Mass Selective Detector to perform the analyses. The0 

analytical column used is a J&W Scientific DB624, 75 m by 0.53 mm ID, 3 micron film or equivalent. 

Anomalies And Analysis Notes 
Belo\^ is a summary of QA/QC criteria as outlined in EPA SW-846 and LANL SOPs and a summary of 
any anomalies which occured during the analyses. 

Calibration QC were within criteria for all analyses. 
Surrogate recoveries were within criteria for all analyses. 
Internal standard responses were within criteria for all analyses. 

Matrix spike and matrix spike duplicate were analyzed as part of the analytical batch which included the 
samples from this work request. All spike recoveries and relative percent differences were within criteria. 
A copy of the MS/MSD recovery form is included with this report. 

Holding times were met for all sample analyses. 

If you have any questions regarding this data, please call Anthony Lombardo at 667-5889. 



CST-12 VOLATILE ORGANIC ANALYSIS 
SUMMARY OF ANALYTICAL RESULTS 

Table 1. Summary of results of sample analyses for volatiles. 

REQUEST NUMBER: 21286 

SAMPLE ID 
B95.03081 

TARGET COMPOUNDS 
FOUND 

None 

AMOUNT 

(ug/L) 
LOQ 
(ug/L) TICs 

N 

S95.03080 Acetone 
2-Butanone 
Bromoform 

55 
20 
6.8 

20 
20 
5 

Y 

Sample IDs beginning with the letter S are samples; those beginning with the letter B are blanks. 
LOQ: Limit of quantitation. LOQs normally range between 5 and 20ug/L depending on the 

compound, unless otherwise noted. 
TICs: Tentatively identified compounds. 
NA: Not applicable. 



3A 
WATER VOLATILEWATRIX SPIKE/MATRIX SPIKE DUPLICA1 RECOVERY 

Lab Name: LANL CST-12 

Project No.: 

Matrix Spike - Sample No.: 

Site: 

S9501987 

Contract: 

Location: Group: 

SPIKE SAMPLE MS MS QC. 

ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

1,1 -Dichloroethene 50 0 49 98 (61-145) 

Benzene 50 0 50 100 (76-127) 

Trichloroethene 50 0 48 96 (71-120) 

Toluene 50 0 49 98 (76-125) 

Chlorobenzene 50 0 48 96 (75-130) 

SPIKE MSD MS 

ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (ug/L) (ug/L) REC # RPD # RPD REC. 

1,1 -Dichloroethene 50 49 98 0 14 (61-145) 

Benzene • 50 52 104 4 11 (76-127) 

Trichloroethene 50 49 98 2 14 (71-120) 
Toluene 50 50 100 2 13 (76-125) 

Chlorobenzene 50 51 102 6 13 (75-130) 

# Column to be used to flag recovery and RPD values wi th an asterisk 

* Values outside of QC limits 

RPD: 0 out of 5 outside limits 

Spike Recovery: 0 out of 10 outside limits 

Comments: 

FORM III VOA-1 3/90 
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CST-12 SEMIVOLATILE ORGANIC ANALYSIS 
SUMMARY OF ANALYTICAL RESULTS 

TO: Alex A. P u g l i s i . • 
FROM: Anthony Lombardo, CST-12 Organic section T L 3 A/Vj 

REQUEST NUMBER: 21286 
MATRIX: Water 
SUMMARY DATE: March 1, 1995 

1. Results Summary 

Two samples were received f o r s e m i v o l a t i l e a n a l y s i s . Samples were c o l l e c t e d 
on February 8, 1995. Sample e x t r a c t i o n was s t a r t e d on February 13, 1995. 
Samples were analyzed on February 24, 1995. A l l hold times were met. Below 
i s a t a b u l a t i o n of the a n a l y t i c a l r e s u l t s : 

SAMPLE 
ID 

TARGET COMPOUNDS 
FOUND 

95.03085 (Blank) 

95.03083 

D i - n - b u t y l -
p h t h a l a t e 

D i - n - b u t y l -
phthalate 

AMOUNT 

11 

11(1) 

LOQ TICS 
(ug/L) (ug/L) 

10 

10 

N 

N 

95.03084 D i - n - b u t y l - 13(1) 10 N 
phthalate 

« 
LOQ: L i m i t Of Q u a n t i t a t i o n . LOQ f o r most compounds i s 10 ug/L, but i s 2 0 
ug/L or 50 ug/L f o r some compounds. See f i n a l r e p o r t f o r s p e c i f i c compound 
d e t e c t i o n l i m i t s . 
TICs: T e n t a t i v e l y i d e n t i f i e d compounds 
( 1 ) : Amount was not s i g n i f i c a n t l y higher than amount found i n the blank. 

Non-target peaks were not i d e n t i f i e d or q u a n t i t a t e d f o r t h i s request. 
Further TIC i n f o r m a t i o n can be provided a t customer request. 

2. Method Summary 

Samples were e x t r a c t e d by continuous l i q u i d - l i q u i d e x t r a c t i o n method. A 
measured volume of sample, u s u a l l y 1 l i t e r , i s placed i n a continuous l i q u i d -
l i q u i d e x t r a c t o r . pH i s adjusted t o > l l (base-neutral e x t r a c t i o n ) and the 
sample i s e x t r a c t e d f o r 18 t o 24 hours. The sample pH i s then adjusted t o <2 
(acid e x t r a c t i o n ) and methylene c h l o r i d e e x t r a c t i o n i s repeated f o r an 
a d d i t i o n a l 18 t o 24 hours. Sample e x t r a c t s were then combined, d r i e d and 
concentrated t o 1.0 ml f i n a l volume. Appropriate surrogate standards were 
added p r i o r t o e x t r a c t i o n . Analysis was performed by c a p i l l a r y column GC/MS 
methods. E x t r a c t i o n and analysis methods are co n s i s t e n t w i t h EPA SW-846 
methods 3520 and 8270. A n a l y t i c a l column used was a J&W S c i e n t i f i c DB5-MS 
3 0M by 0.25 mm ID, 0.25 micron f i l m or equivalent. 

3. Anomalies and analysis notes. 



Sample analyses met a l l QA/QC c r i t e r i a as o u t l i n e d i n EPA-SW846 methods and 
LANL SOPs, except where noted below. 

Di - n - b u t y l p h t h a l a t e was seen i n the blank at 11 ug/L. This compound i s 
considered a common contaminant and i s allowed i n blanks at up t o f i v e times 
the LOQ. Amount of Di - n - b u t y l p h t h a l a t e found i n the samples was not 
s i g n i f i c a n t l y higher than the amount found i n the blank and can be a t t r i b u t e d 
t o l a b o r a t o r y contamination. 

Surrogate recoveries were w i t h i n EPA c r i t e r i a f o r a l l analyses. I n t e r n a l 
standard responses were w i t h i n c r i t e r i a f o r a l l analyses. A l l hold times 
were met. 

I f you have any question regarding t h i s data, please c a l l Anthony Lombardo at 
667-5889. 
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Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

FEB - 2 1995 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Wi l l i a m J. LeMay 
O i l Conservation D i v i s i o n 
New Mexico Energy, Minerals and Natural 

Resources Department 
2040 South Pacheco 
Santa Fe, NM 87501 

Dear Mr. LeMay: 

This i n f o r m a t i o n f o r calendar year 1994, i s being submitted to 
you as a supplement t o the Ground Water Discharge Plan (GW-31) 
f o r the Fenton H i l l Geothermal S i t e . The Discharge Plan was 
renewed by the O i l Conservation D i v i s i o n (OCD) on July 19, 1990, 
u n t i l June 5, 1995. 

There were no changes or mo d i f i c a t i o n s to the geothermal 
research program t h a t would r e s u l t i n changes to t h i s plan. 
There was also no s p i l l or breach of the service pond or any 
other p a r t of the geothermal system. Following i s a summary of 
relevant data f o r calendar year 1994. 

1. There were no National P o l l u t a n t Discharge E l i m i n a t i o n 
System (NPDES) wastewater discharges t o surface waters as 
shown i n Enclosure I . 

2. Enclosure I I contains a summary of Water I n j e c t e d i n t o 
Geothermal Wells f o r 1994. 

Please c a l l Joseph C. Vozella of my s t a f f at (505) 665-5027, or 
N e i l Williams of Los Alamos National Laboratory's Water Q u a l i t y 
and Hydrology Group at (505) 665-0454 i f you have any questions 
concerning t h i s i n f o r m a t i o n . 

Enclosures 

LAAMEP:5JV-007 

cc: 
See Page 2 



Mr. William J. LeMay 2 FEB - 2 1995 
cc w/enclosures: 
J. Vozella, AAMEP, LAAO 
K. Zamora, Scientech, LAAO 
D. Erickson, ESH-DO, LANL, 

MS-K491 
S. Rae, (ESH-18/WQ&H:95-006-l), 

ESH-18, LANL, MS-K497 
N. Williams, ESH-18, LANL, 

MS-K497 
J. Albright, EES-4, LANL, 

MS-D443 
WQ&H P i l e , LANL, MS-K497 
CRM-4, LANL, MS-A150 
K. McAda, EPD, AL 



Enclosure I 

NPDES Permitted Discharges from the Service Pond 

for 1994 

Fenton Hill Geothermal Site 

Sandoval County, N.M. 

Gallons Discharged 
Date of Discharge From Service Pond 

1994 NONE 

There were no accidental spills or leaks from the Service Pond during 1994. 



Enclosure II 

Water Injected into Well EE-3A during 1994 

Fenton Hill Geothermal Site 

Sandoval County, N.M. 

Month Injected Volume (Gallons) 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

0 
0 
0 

59,908 
332,207 
396,536 
96,164 
72,522 

236,453 
395,203 
200,394 
173,089 

Total Water Injected in 1994 1,962,476 

There were no accidental spills or leaks during the injection of water into the geothermal 

wells or during the venting of water from the wells. 



4 NA* m 8 50 

RECf : /ED 
•JN DIVISION 

Los Alamos Area Office 
Albuquerque Operations Office 

Los Alamos, New Mexico 87544 

Department of Energy 

WY 2 3 1994 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. William J. LeMay 
Oi l Conservation Division 
New Mexico Energy, Minerals, and 

Natural Resources Department 
P. O. Box 2088 

Santa Pe, New Mexico 87504-2088 

Dear Mr. LeMay: 
This information f o r calendar years 1992 and 1993 i s being 
submitted to you as a supplement t o the Ground Water Discharge 
Plan (Plan) (GW-31) f o r the Fenton H i l l Geothermal Site. The 
Plan was renewed u n t i l June 5, 1995 by the O i l Conservation 
Division on July 19, 1990. 

There were no changes or modifications t o the geothermal research 
program that would result i n changes t o t h i s Plan. There was 
also no s p i l l or breach of the service pond or any other part of 
the geothermal system. Following i s a summary of relevant data 
for calendar years 1992 and 1993: 

1. There were no National Pollutant Discharge Elimination System 
wastewater discharges to surface waters as shown i n 
Enclosure I . 

2. Enclosure I I contains a summary of water injected into 
geothermal wells f o r 1992 and 1993. 

Please c a l l me at (505) 665-5027, or Neil Williams of Los Alamos 
National Laboratory's Environmental Protection Group at 
(505) 665-0454, i f you have any questions concerning t h i s 
informat ion. 

Sincerely 

LESH:9JV-088 
Branch 

Enclosures 

cc: 
See page 2 



9 MAY 2 3 1994 

Mr. William J. LeMay 2 

cc w/enclosures: 
K. Zamora, Scientech, LAAO 
S. Rae, ESH-8, LANL, MS-K490 
N. Williams, ESH-8, LANL, 
MS-K490 

J. Albright, EES-4, LANL, 
MS-D443 

ESH-8 Reading Pile, LANL, 
MS-K490 

WQ&H Pile, LANL, MS-K490 
CRM-4, LANL, MS-A150 
K. McAda, EPD, AL 

cc w/o enclosures: 
K. Hargis (ESH-8-WQ&H:94-192-1), 
ESH-8, LANL, MS-K490 



Los Alamos Date: May 5,1994 
N A T I O N A L LABORATORY In Reply Refer To: ESH-8/WQ&H:94-192 

Mail Stop: K490 
Los Alamos National Laboratory Telephone: (505) 667-5021 
Los Alamos, New Mexico 87545 

Mr. Jerry L. Bellows 
Area Manager 
U.S. Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 8754 

Dear Mr. Bellows: 

SUBJECT: GROUND WATER DISCHARGE PLAN REPORT FOR THE FENTON HILL 
GEOTHERMAL FACILITY, 1992 AND 1993 

Enclosed for your review is a draft letter transmitting routine data on the Fenton Hill Geothermal 

Facility to the Oil Conservation Division (OCD). The Laboratory was in compliance with the 

requirements of the Ground Water Discharge Plan (GW-31) during this reporting period. 

Should you have any questions regarding the enclosed letter and enclosures, please contact Neil 

Williams, of the Laboratory's Environmental Protection Group (ESH-8), at 665-0454. 

Sincerely, 

Kenneth M. Hargis 
Leader, 
Environmental Protection Group 

KMH:RB/em 

Enclosures: a/s 

Cy: ESH-8 Reading File, w/enc, MS K490 
WQ&H File, w/enc, MS K490 
CRM-4, w/enc, MS A150 



Enclosure I 

NPDES Permitted Discharges from the Service Pond 
for 1992 and 1993 

Fenton H i l l Geothermal Site 
Sandoval County, N.M. 

Gallons Discharged 
Date of Discharge From Service Pond 

1992 NONE 
1993 NONE 

There were no accidental s p i l l s or leaks from the 
Service Pond during 1992 and 1993. 



Enclosure I I 

Water Injected into Geothermal Wells 
for 1992 and 1993 

Fenton H i l l Geothermal Site 
Sandoval County, N.M. 

Gallons Injected 
Calendar Year Into The Wells 

1992 33,265,000 
1993 12,989,000 

There were no accidental s p i l l s or leaks during i n j e c t i o n of 
water into the geothermal wells or during venting of water 
from the wells. 



Enclosure I 

NPDES Permitted Discharges from the Service Pond 
f o r 1992 and 1993 

Fenton H i l l Geothermal S i t e 
Sandoval County, N.M. 

Gallons Discharged 
Date of Discharge From Service Pond 

1992 NONE 
1993 NONE 

There were no accidental s p i l l s or leaks from the 
Service Pond during 1992 and 1993. 



Enclosure I I 

Water I n j e c t e d i n t o Geothermal Wells 
f o r 1992 and 1993 

Fenton H i l l Geothermal S i t e 
Sandoval County, N.M. 

Calendar Year 

1992 
1993 

Gallons Injected 
Into The Wells 

33,265,000 
12,989,000 

There were no accidental s p i l l s or leaks during i n j e c t i o n -
water i n t o the geothermal w e l l s or during venting of water 
from the w e l l s . 



\ ^ M ! S ! i g P ^ T A T E S ENVIRONMENTAL PROTECTION AGENCY 
- c r , s 0 WASHINGTON, D.C., 20460 

.-> n 
j o u 

c -1/ m s so 

OCT 5 1993 . OFFICE OF 
WATER 

MEMORANDUM [W\ \ *A\\* ;4 

SUBJECT: Transmittal of the InspMBfeiohi|;' Report for the UIC 
Inspection of Los Alamos! Nateidnal Laboratory 

FROM: Dan Chadwick, Geologist (WH550E) TI^L^JMSCU 
Compliance and Enf orc-earn-tntr Sect ion' 

TO: Ray Leissner, Engineer (6W-SU) 
UIC State Programs Section 

Attached i s the inspection report with my observations from 
the UIC inspection of Los Alamos National Laboratory (LANL). I 
apologize for "the delay and I hope you can s t i l l use the 
information. I f you have any questions f e e l free to c a l l me at 
(202) 260-5548. 

Attachment 

cc 
Margo Dusenbury 
Richard Orbahm 

Qtoger Anderson} 

Printed on Recycled Paper 



0<L CGHGER , : ' -uN DIVISION 
::[ ' . . : .VED 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 6 w3 S l ; ?i MM 9 03 

1445 ROSS AVENUE 
DALLAS, TEXAS 75202-2733 

MEMORANDUM 

August 26, 1993 

SUBJECT: Pr e l i m i n a r y Findings of the Underground I n j e c t i o n 
Control (UIC) P o r t i o n of the Multi-Media I n s p e c t i o n of 
the Los Alamos Na t i o n a l Laboratory (LANL), Los Alamos, 
New Mexico 

FROM: Ray Leissner (6W-SU) 
UIC State Programs S e c t i 

TO: Mac Weaver, P. E. 
Chief, UIC State Programs Section (6W-SU) 

BACKGROUND 

The LANL i s made up of 73 t e c h n i c a l areas (TAs); each of which 
perform a s p e c i f i c f u n c t i o n i n support of the goals of the 
la b o r a t o r y . Some of the TAs are remotely located throughout a 43 
square m i l e area c o n t a i n i n g LANL and r e q u i r e separate s i t e 
s e c u r i t y . Each TA contains several b u i l d i n g s / s t r u c t u r e s 
(depending on the TA's f u n c t i o n ) , and operates as a separate and 
i n t e g r a l u n i t of the Laboratory. Each TA i s d i r e c t e d by a on-
s i t e management s t a f f which i n t u r n i s d i r e c t e d by a c e n t r a l 
a d m i n i s t r a t i o n headed by the LANL D i r e c t o r and s t a f f . The 
Department of Energy (DOE) owns LANL and has approximately 60 
employees o n - s i t e f o r DOE concerns which include environmental 
compliance. The LANL i s operated by the U n i v e r s i t y of C a l i f o r n i a 
w i t h approximately 8000 employees. 

At the request of EPA Region 6, the multi-media i n s p e c t i o n s 
conducted a t LANL were d i r e c t e d by the N a t i o n a l Enforcement 
I n v e s t i g a t i o n Center (NEIC), Denver, Colorado. 

INSPECTION, AUGUST 3-5, 1993 

The UIC i n s p e c t i o n began w i t h a b r i e f i n g i n b u i l d i n g 100 of TA 3. 
The UIC i n s p e c t i o n team was assembled and consisted of Dan 
Chadwick: EPA Headquarters, Richard Ohrbom: New Mexico 
Environment Department, Steven Rae and Michael Alexander of DOE's 
Environmental P r o t e c t i o n Group, EM-8 and myself. S e c u r i t y / s a f e t y 
requirements were addressed; the i n s p e c t i o n team goals were 
discussed; a l i s t of a c t i v e s e p t i c systems was provided 

m 



2 

(attachment 1) and; inspection sites were prioritized. Our DOE 
hosts arranged for transportation, escort, and the opportunity of 
photographs at our inspection sites as well as accomindating 
numerous requests for records. The photographs have not yet 
arrived. 

Following, in chronological order, are the TAs the team inspected 
and a brief summary of our findings. 

TA 60, GSA Motorpool, Building 60 

This f a c i l i t y handles the maintenance for a l l government 
vehicles at LANL. The f a c i l i t y was examined for possible 
5X28 well(s). The motorpool has a active plan for the 
recycling of a l l used motor o i l and antifreeze. A l l 
washdown and bay areas allowed for containment and 
collection of a l l waste materials. The floor drains were 
connected to a fluid trap and central sewer treatment 
system. 

TA 57, Fenton H i l l Geothermal Site 

Roger Anderson and Kathy Brown of the Oil Conservation 
Division, New Mexico joined the team for this inspection. A 
site description i s provide for in the Fenton H i l l site plan 
(attachment 2). The injection well (diagramed in attachment 
3) i s currently inactive. I t i s unknown i f the f a c i l i t y 
w i l l be reactivated. A constant flowrate of approximately 
5-7 gpm from the 4 l/2"-9 5/8" annulus indicates 
communication between the longstring (9 5/8") casing and 
the surrounding formation below the 13 5/8" casing set at 
2556 feet. However, this i s well below any usable 
groundwater (est. 800-1000'). 

OCD's permit requires proof of mechanical integrity of the 9 
5/8"-13 3/8" annulus only. When the 4 l/2"-9 5/8" annulus 
flow rate i s shut in, the annulus w i l l reach approximately 
300 psi. Zero pressure readings on the wellhead gauges for 
the 9 5/8"-13 3/8" annulus indicate no communication. 

I t should be noted: When active, the well injected only 
potable water chlorinated for algae control. The annulus 
flow i s directed into two large holding tanks and appeared 
non-saline (algae growth evident). And, LANL has in place a 
plan for plugging and abandonment of the well should the 
project be concluded. 

TA 22, Group M-7 Detonator F a c i l i t y 

Three dry wells (Class 5W20) were found at this s i t e . Two 
were abandoned and one active. The wellbore diagrams are 
described in attachment 4. Fluids accepted by the active 
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well consists of washwater from washateria a c t i v i t i e s at the 
f a c i l i t y (est. at 300 gal./week). Prior to disposal the 
water i s routed through two settling tanks for solids 
removal. Recent testing of the water at the well revealed 
no high explosives (HE) contamination (see attachment 5). 

The two inactive wells were abandoned shortly after start-up 
due to inadequate drainage capacity. Only two vent pipes 
were visible (see diagram-attachment 4). One of these vent 
pipes was not capped. This was noted by our DOE escort and 
addressed at the exit interview. 

There has been previous correspondence (1986-1989) between 
LANL, DOE and NMED regarding these wells. NMED and DOE/LANL 
have agreed to complete the process to document proper 
plugging and/or permitting of these wells where applicable. 

TA 39, Building 2, Shockwave Testing F a c i l i t y 

This remote f a c i l i t y i s serviced by a septic system with a 
leachfield. In addition numerous floor drains and wash 
basins were/are connected to the septic system and could 
collect machinery and/or photo lab fluids. However, the 
estimated volumes disposed do not warrant the classification 
of the system as a class V well as defined by the State of 
New Mexico. 

LANL was in the process of plugging a l l floor drains at TA 
39 ut i l i z i n g rubber stoppers. One drain remained open at 
the time of inspection. The inspection team recommended a l l 
floor drains be permanently plugged. 

I t should be noted; to prevent disposal of undesirable 
fluids into the wash basins, signs have been posted 
(attachment 6) over every wash basin in LANL and personnel 
trained in proper disposal of waste chemicals. 

TA 33, Building 86 

This was an tritium processing f a c i l i t y with a septic system 
and leachfield. The f a c i l i t y i s now being decommissioned 
and the septic system i s only used by the security 
guardhouse. Floor drains originally connected to the septic 
system have been sealed. The team did not enter the 
building due to time constraints. 

Sampling conducted as part of an ongoing si t e assessment 
program by Santa Fe Engineering, Ltd., for LANL has 
determined a tritium plume exists just north of the 
leachfield. LANL currently suspects a National Pollutant 
Discharge Elimination System (NPDES) outfall within the same 
area as the source. Further study and remediation are planned. 
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TA 16, Building 540, Steamplant 

This f a c i l i t y consists of a steam generation plant that i n 
the early 1970s used two wells to dispose of cooling tower 
blowdown. Few records were available. Each well consisted 
of a corrugated pipes buried 12 /-14 / v e r t i c a l l y into the 
ground, connected in s e r i e s and f i l l e d with gravel. There 
was no surface evidence of t h e i r existence. A veteran 
employee was recruited to point out t h e i r probable location. 
Records indicate they were replaced by a NPDES o u t f a l l 
shortly after start-up due to lack of capacity. 

TA 16, 300 Line 

This f a c i l i t y i s a l i n e of buildings (now p a r t i a l l y 
abandoned) that processes HE. Fluids from these buildings 
passed through a s e t t l i n g tank prior to in j e c t i o n . The well 
was s i m i l a r i n construction to those described above and was 
found f i l l e d to the surface with l o c a l s o i l / r o c k s . Only the 
upper most edge of the corrugated pipe was p a r t i a l l y 
exposed. An aluminum cover plate was found nearby. Records 
indicate the well lacked capacity and was replaced by a 
NPDES o u t f a l l . NMED has requested LANL to submit for 
approval, plans to cap the well with cement. 

SUMMARY 

From a UIC standpoint the inspection revealed no s i g n i f i c a n t 
problems. Concerns discovered during the inspection were 
discussed i n the ex i t interview with LANL, DOE and NEIC 
personnel. These concerns included the need to v e r i f y 
adequate closure of those wells already plugged and 
abandoned, follow-up on LANL's on-going program to plug 
floor drains leading to septic system drain f i e l d s and 
documenting the existing well that q u a l i f i e s as a Class V 
well under State regulations (see TA 22). Follow-up to 
these issues w i l l be carried out by the State UIC program 
and EPA w i l l be copied on a l l correspondence. 

The f i n a l determination regarding UIC issues has not yet 
been made. This w i l l be made in the NEIC's f i n a l report 
covering a l l programs involved i n the multi-media 
inspection. Observations from other programs' inspection 
teams have not been assimilated by the NEIC team leader. 
Any additional discoveries made by other program inspection 
teams may effect the f i n a l determination regarding UIC 
issues. 
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Attachments 

CC: David Abshire, (6W-SU) 
Dan Chadwick, (WH-550E) 
Walt Helmick, (6E-SH) 
Margo Dusenbury, NEIC, Denver 
Richard Ohrbom, New Mexico Environment Department 
Roger Anderson, New Mexico Oil Conservation Division 
Kathy Brown, New Mexico Oil Conservation Division 
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(Drawing revised 4/15/91) (Als depths in ft.; 
7281" Stage Collar 

8735* Top of 5 1/2" Stiff Tubing 

9191* Top of Tie-back Sleeve 
9225* Bottom of Seal Assembly - Landed 5/13/86 
9239 Bottom of 40 ft Polished-Bore-Receptacle 

16" Under-
reamed Hole 

9330** 

Bottom of 
Window 9372*** 

Packer Whipstock (Top at 9349***) Set 2/2/85 

10595* Reconnection Sub Set 5/9/86 

10950* Top of Liner Cement 

Bridge Plug 
9428*** 

EE-3X 9444 
Whipstock 9464** 
Set 3/2/81 

Calculated Top of 
Cement Plug 10105 

9 5/8" Casing Shoe 10374 
Top of Barite Plug 10415*** 

Bottom of 12 1/4" Hole 10811 

Top of Liner Cement 10898 

EE-3X drilled to 10528** 
Plugged back from fish 
at 9738 with cement plug 
to 9464* 

4 1/2" Liner Shoe 11390* 
Cemented 12/8/82 

Top of Sand Plug 11770*** 

* 37.6 KB Redrill Rig EE-3A 
" 27 KB Drill Rig EE-3 
"* 22 KB Workover/Completion 

Rio EE-3/Side track EE-3A 

11436* 5 1/2" Liner Shoe Cemented 
4/21/86 

11810* Bottom of Cement Plug 

12107* Top of Fill 

12235* Top of Sand 
12271* Top of Barite 

12820* Top of 
Sand Plug 

13182" 
Total Depth 
8 1/2" Hole 
6/17/85 

Total Depth 8 3/4" Hole 13933** 
8/7/81 



SECTION NOTTS: 
- - - - - - I TOTAL WEIGHT or MANMOLC COVER B HI LBS. 

Z. TOTAL WIGHT OF FILTER BASKET WITH SMS 
B a n LBS. 

3. FXTEV BASKET SMALL BC ALL ALUMINUM ALLOY 
( t M I - T I I ) COMrOPMIMC TO ASTM B t t l . ANO SHALL 

n BC ALL NELDCO CONSTRUCTION. 
m w H L u 4. m m BASKET SHALL M M r -o* o r SAND, 

LEVEL M BOI. USIMO CROUP MILL SPECIFY 
ALL WELDS MUST BE CONTINUOUS WITH 
MO CRACKS OR CREVICES THAT CONTAMINATED 
WATER CAM ENTER. 
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EXPLOSIVES 

This is a preprint of a paper intended for publication in a 
journal or proceedings. Because changes may be made before 
publication, this preprint is made available with the under
standing that it will not be cited or reproduced without the 
permission of the author. 
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M-* EXPLOSIVE SWIP"? TEST FORM 
Attach-nent,. jroup M-7 SOP TD-194 

Under the reagent headings please indicate the test results: Y or P for tests positive and N or X 
for tests negative. Revision 2/5/93 

Tester^*} 
Date: g/VV >3 
Location (TA-?-?-?): 

Test 
No. Item 

Page: of 

Reference M-7 Memorandum: 

Comments 
Reagent 
A B C 
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REPORT ON THE UNDERGROUND INJECTION CONTROL PORTION OF THE 
MULTIMEDIA INSPECTION OF THE LOS ALAMOS NATIONAL LABORATORY 

AUGUST 3 TO AUGUST 5, 1993 

Inspection of the Los Alamos National Laboratory 

I n t r o d u c t i o n 

A multimedia i n s p e c t i o n of the Los Alamos N a t i o n a l 
Laboratory (LANL) was conducted a t the request of the State of 
New Mexico and USEPA Region 6. The National Enforcement 
I n v e s t i g a t i o n Center had the lead f o r the i n s p e c t i o n . The 
Multimedia Inspection s t a r t e d on the morning of August 2, 1993 
and continued f o r two weeks. The Underground I n j e c t i o n Control 
(UIC) p o r t i o n of t h i s i n s p e c t i o n s t a r t e d a t about noon on August 
3, 1993 and las t e d u n t i l the e x i t b r i e f i n g which ended a t 4:00PM 
on August 5, 1993. A time-table""of the~UTC"portion of the 
in s p e c t i o n i s included as Table 1. This r e p o r t summarizes the 
UIC i n s p e c t i o n of LANL. 

Inspection A c t i v i t i e s 

Day One (8-3-93) 

The f o l l o w i n g UIC i n s p e c t i o n of LANL was conducted by 
Richard Orhbam of the New Mexico Health and Environment 
Department (NMHED), Ray Leissner of the UIC Section Region VI and 
Dan Chadwick of the Compliance And Enforcement Section, 
Headquarters. """The i n s p e c t i o n team was assisted by Mike Alexander 
of the Water Qu a l i t y and Toxics Section, Environmental Pr o t e c t i o n 
Group, LANL and h i s supervisor Steve Rae. 

GSA Motor Pool i n s p e c t i o n 

TA60 B l d l 
Background of the Motor Pool at TA60 

The GSA motor pool b u i l d i n g i s a large b u i l d i n g t h a t looked 
w e l l kept inside and out. The motorpool conducts automobile 
r e p a i r and some spot p a i n t i n g f o r the vehicles used by LANL only. 
The b u i l d i n g where t h i s motor pool i s located was b u i l t i n 1977 
and a l l drains were connected t o the sa n i t a r y sewer system from 
the s t a r t . 

I n s p e c t i o n of the Motor Pool a t TA60 
(I n s i d e Repair Bays) 

The motor pool c o n s i s t s of two machine shops. A trench i n 
the concrete f l o o r t h a t appeared t o d r a i n the bay a t one time was 
now sealed o f f . There were two "safety cleans" i n the r e p a i r bay 
t h a t use recyc-led rinse-water f o r mechanics t o wash t h e i r hands. 

A l l drains at the f a c i l i t y t h a t have not been sealed are 
connected t o the s a n i t a r y sewer system- We were t o l d t h a t no 



TABLE 1 

TIME TABLE FOR THE UIC INSPECTION OF 
LOS ALAMOS NATIONAL LABORATORY 

OBSERVATIONS 
DATE TIME* LOCATION PARTICIPANTS /ACTIONS 

8-3-93 11:3 0AM TA3 
BldglOO 

Ray Leissner, 
Dan Chadwick, 
Richard Orbahm 

Check i n a t Bldg 
100 (the command 
c t r ) . Get LANL 
issued ID badge 
& have lunch. 

2:00PM TA3 Ray, Dan, Richard, 
S t^ve- -Ravê S-~W£k-e--
Alexander 

Meet w i t h Steve 
Rae & Mike 
Alexander of EM8 
to discuss what 
we want t o look 
a t . 

3:00PM TA60 
Bldgl 

Ray, Dan, Richard, 
Mike & Motor Pool 
Manager 

Inspect GSA Motor 
Pool. 

4:30PM TA3 End of day 1 
i n s p e c t i o n . 

i-4-93 9:00AM TA3 
BldglOO 

Ray, Dan, Richard, Meet w i t h Roger 
Mike, Roger 
Anderson & Cathy 
Brown 

Anderson & Cathy 
Brown of NMOCD 
& d r i v e i n two 
v e h i c l e s t o 
Fenton H i l l S i t e . 

10;3 0AM TA57 

1:3 0PM TA57 

Ray, Dan, Richard, Inspect Fenton 
Mike, Roger, Cathy, H i l l Geothermal 
(Fenton H i l l S t a f f ) S i t e . 
Jim Alexander, Jay 
Thorne & Jim Thompson 

Same as above) End Fenton H i l l 
i n s p e c t i o n & 
break f o r lunch. 

* Times are—approximate 2 
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TABLE 1 

TIME TABLE FOR THE UIC INSPECTION OF 
LOS ALAMOS NATIONAL LABORATORY 

OBSERVATIONS 
DATE TIME* LOCATION PARTICIPANTS /ACTIONS 

1-4-93 2:30PM TA3 Ray, Dan, Richard, 
Mike & Steve 

Return t o Steve 
Rae's o f f i c e . 
Ray, Richard & 
Mike go t o 
inspect s i t e s a t 
TA22 & TA33. 
I go t o Mike's 
o f f i c e & review 
LANL SWPPPs. 

2:45PM TA3 Dan & Steve Review LANL 
SWPPPs looking 
f o r p o t e n t i a l 5D4 
i n j e c t i o n w e l l s . 

4 : 3 0 P M TA3 End o f day 2 
i n s p e c t i o n . 

1-5-93 8:00AM- TA3 
BldglOO 

Ray, Dan, Richard 
& Mike 

Meet Mike & 
proceed w i t h him 
to TA3 9. 

9:00 AM TA39 
Bldg2 

lXnuOAM TA3 3 
Bldg86 

10:45AM TA16 
Steam 
Plant 
area 

Ray, Dan, Richard, 
(DOE S t a f f ) Mike 
C h r i s t i a n & (TA39 
S t a f f ) Cathy Jones 

Ray, Dan, Richard 
& Mike 

Ray, Dan, Richard, 
Mike, (DOE 
Engineers) Dave 
Sneesby & Don 
Losoro 

Inspect b u i l d i n g 
w i t h f l o o r 
drains. 

Ray & Rich 
inspect area i n 
f r o n t of bldg86. 
Mike Dan 
inspect area 
behind bldg86. 

Inspect p o t e n t i a l 
i n j e c t i o n w e l l s 
i n the area 
around the steam 
pl a n t . 

12 : 30 TA16 Lunch 
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DATE 

8-5-93 

TABLE 1 

TIME TABLE FOR THE UIC INSPECTION OF 
LOS ALAMOS NATIONAL LABORATORY 

OBSERVATIONS 
TIME* LOCATION PARTICIPANTS /ACTIONS 

1:00PM TA16 Ray, Dan, R i c h a r d I n s p e c t HE area 
M i k e , (TA16 S t a f f ) 
Tommy g o n z a l e s , 
Royce T a y l o r , Don 
Palmer, R i c k C o t e r i s , 
R e n i t a Cook & Pe te 
V a l a r t e 

3:00PM TA3 Dan & (DOE s t a f f ) D i s c u s s s e p t i c 
Char l e s & D o r o t h y sys t em sampl ing 

3:15PM TA3 Ray, Dan, R i c h a r d E x i t B r i e f i n g . 
M i k e , Steve & 
s e v e r a l LANL s t a f f 

- i n c l u d i n g D i r e c t o r 
o f EM8 

4:00PM TA3 End UIC 
~ i n s p e c t i o n of 

LANL. 
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d r a i n s are connected t o leach f i e l d s . The drains f o r the r e p a i r 
bays have an o i l - w a t e r separator and t h i s i s pumped out. Used 
o i l i s picked up from the s i t e monthly by a company c a l l e d 
"Mesa." 

(Area Adjacent t o and Outside of the Repair Bays) 

This f a c i l i t y uses a brake washing method c a l l e d the "wet-
down" method t h a t i s approved by the Occupational Safety and 
Health A d m i n i s t r a t i o n . I n t h i s method the brake drum i s washed 
down w i t h water (instead of compressed a i r ) t o p r o t e c t workers 
from breathing asbestos dust. 

The water i s c o l l e c t e d by berms, syphoned i n t o b a r r e l s and 
sto r e d f o r r e c y c l i n g . Used a n t i f r e e z e and asbestos water are 
r e c y c l e d . The storage area f o r the b a r r e l s of t h i s waste water 
has a berm a l l the way around i f ' t h a t " i s " ~ a p p f o x i m a t e l y 10-inches 
high. Also used b a t t e r i e s were stored i n a separate, labeled 
area on p a l l e t s and s i m i l a r l y bermed. Empty 55-gallon drums were 
sto r e d i n a labeled area also. They were stored upside down t o 
keep r a i n out and the area had secondary containment f o r r e s i d u a l 
o i l from the drums. 

Waste o i l at t h i s f a c i l i t y i s routed v i a s u b - f l o o r p i p i n g t o 
thr e e tanks which are located on a l o t adjacent t o and 
t o p o g r a p h i c a l l y lower than the f a c i l i t y . The three tanks have a 
combined capacity of one thousand g a l l o n s , which I was t o l d i s 
generated by the f a c i l i t y i n one month. The p i p i n g have clean-
out p o i n t s t h a t can be opened from the top. 

The f a c i l i t y has a steam-cleaning area t h a t i s bordered by a 
t r e n c h , which i s covered by a s t e e l p l a t e . The tren c h flows t o 
an o i l / w a t e r separator which i s p e r i o d i c a l l y pumped out. 
E f f l u e n t passing the o i l / w a t e r separator goes t o the s a n i t a r y 
sewer system.—-

This f a c i l i t y also does spot p a i n t i n g i n an area outside the 
r e p a i r bays. Paints were stored nearby and the area was labeled. 
I was t o l d t h a t large p a i n t jobs are sent t o commercial 
f a c i l i t i e s . We saw a "Suburban" t h a t had some primer on i t and 
i t was prepared f o r p a i n t i n g . I t was located i n s i d e the r e p a i r 
bay area adjacent t o the p a i n t area we were j u s t showed. To me 
i t appeared t o be a considerable paint/body-work job. About 
t h r e e - f o u r t h s of the t r u c k was primed and prepared f o r p a i n t i n g . 

Observations/Conclusions 

A l l drains at the motorpool are connected t o the s a n i t a r y 
sewer system. The i n s p e c t i o n team found no i n j e c t i o n w e l l s at 
t h i s s i t e . 
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Day Two (8-4-93) 

Background of TA57 
(Fenton H i l l Geothermal Area) 

Roger Anderson, an engineer f o r New Mexico O i l Conservation 
D i v i s i o n (NMOCD), and Cathy Brown a g e o l o g i s t f o r NMOCD 
accompanied the UIC inspection team on an inspection of the 
Fenton H i l l geothermal area at TA57 (about 30 miles from TA3). 
At TA57 we w i l l be inspe c t i n g the geothermal i n j e c t i o n w e l l , look 
f o r and ins p e c t other i n j e c t i o n w e l l s and inspect storage areas 
f o r p o t e n t i a l s a t e l l i t e RCRA di s p o s a l s i t e s . 

I n s p e c t i o n of TA57 
(Fenton H i l l Geothermal Area) 

Machine Shop Adjacent t o Visitors~"Tra11er 

The f i r s t place inspected was the machine shop t h a t was 
adjacent t o " t h e - v i s i t o r s t r a i l e r a t TA57. I was accompanied on 
t h i s i n s p e c t i o n by Jay Thorne of the TA57 s t a f f . He t o l d me t h a t 
a l l equipment f o r t h i s TA, and much of the equipment f o r the 
other TAs a t LANL, are made o n - s i t e a t t h i s machine shop. 

The shop had a "Safety Clean" device f o r washing p a r t s . 
This c o n s i s t e d of a closed loop c l e a n i n g system t h a t uses 
t r i c h l o r o e t h a n e . This device i s se r v i c e d by a cont r a c t o r 
monthly. O i l y rags and c l o t h s from cleanup of t h i s shop and 
other a c t i v i t i e s a t TA57 are c o l l e c t e d and taken t o Los Alamos 
weekly. 

There was a metal cabinet marked "flammable" t h a t was used 
fo r s t o r i n g p a i n t s and solvents. Only a few one-gallon 
containers were i n the cabinet. 

There were no drains evident i n the machine shop. There 
were some holes i n the f l o o r t h a t c l e a r l y d i d not penetrate a l l 
the way through the f l o o r . Mr Thorne sai d they were f o r the 
placement of po r t a b l e work-stands. 

A l l b i o l o g i c a l waste from the v i s i t o r s t r a i l e r / m a c h i n e shop 
complex went- t o a se p t i c tank l o c a t e d adjacent to the b u i l d i n g . 
But the machine shop i t s e l f d i d not appear t o be connected t o the 
s e p t i c system. 

Ins p e c t i o n of TA57 Grounds 

Next I j o i n e d the main i n s p e c t i o n group (See Table 1 f o r 
p a r t i c i p a n t s ) and we took a c i r c u l a r t o u r of the grounds, moving 
along the same route the water would take a f t e r production from 
the r e s e r v o i r . The f i r s t place the water goes t o a f t e r i t i s 
produced from the ground i s the heat exchanger. The heat 
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exchanger c o n s i s t s of several miles of p i p i n g w i t h fans blowing 
up over the p i p i n g . 

The i n s p e c t i o n team went next t o the e l e c t r i c generation 
room. Large n i t r o g e n b o t t l e s were lo c a t e d near the generators. 
They were used f o r emergency back-pressure. 

As we walked from the generator t o the i n j e c t i o n well-head 
we went past a small b u i l d i n g w i t h no w a l l on the f r o n t 
( I d e n t i f i e d as the Storage Drum Shed on the TA57 map). We could 
not approach the b u i l d i n g because of a fence but I could see t h a t 
i t contained a b a r r e l marked "Flammable L i q u i d s " ; s i x 55-gallon 
drums, and f i v e smaller drums. There were v i s i b l e s t a i n s on one 
of the drums. I was t o l d t h a t l u b r i c a t i o n o i l s and a n t i f r e e z e s 
were stored t h e r e and t h a t (although not v i s i b l e ) the storage 
area had a drip-pan berm below the p l a t f o r m . 

Next we stopped a t the i n j e c t i o n well-head. There we could 
see three casing s t r i n g s plus the conductor casing. A discussion 
was held a t the i n j e c t i o n wellhead regarding the MIT of t h i s w e l l 
conducted i n J u l y 1993. As previously discussed i n the opening 
l e c t u r e about Fenton H i l l , a constant f l o w r a t e of about 5 t o 7 
gallons per minute i s coming from the annulus between the 4 1/2 
inch casing and the 9 5/8 inch casing. This i n d i c a t e s 
communication between the 9 5/8 inch casing (long s t r i n g casing) 
and the surrounding formation below the 13 5/8 inch casing which 
i s set a t 2,55-C f e e t . This i s w e l l below the USDW estimated t o 
be at a depth between 800 and 1000 f e e t . The permit f o r t h i s 
w e l l from NMOCD only requires proof of mechanical i n t e g r i t y of 
the annulus between the 9 5/8 inch casing and the 13 3/8 inch 
casing. Therefore t h i s i n j e c t i o n w e l l i s i n compliance w i t h i t s 
state-issued permit. I t should also be noted t h a t when a c t i v e 
t h i s w e l l only i n j e c t e d potable water t h a t was c h l o r i n a t e d f o r 
algae c o n t r o l . 

Near the well-head there i s a large g r a t e or d r a i n i n the 
middle of the compound. I t i s located i n a low area of the 
compound and i t drains t o the r e s e r v o i r . This area i s also a 
hydrogen s u l f i d e caution area. 

Inspection of Storage Warehouse and Adjacent Smaller B u i l d i n g 

At t h i s p o i n t I l e f t the main i n s p e c t i o n team and went w i t h 
Jim A l b r i g h t t o inspect a storage warehouse and an adjacent 
smaller b u i l d i n g t h a t was also used f o r storage. I n the main 
warehouse I saw three cabinets t h a t held what Jim believed were 
solvents. The containers i n t h i s cabinet were unmarked and Jim 
was not very knowledgeable about the use of the warehouse. This 
area was marked flammable. The shelves i n the warehouse held 
mostly spare p a r t s and I could see no 55-gallon drums. 
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The adjacent smaller b u i l d i n g housed l a r g e , t a l l , b o t t l e d 
gas c y l i n d e r s marked n i t r o g e n , carbon d i o x i d e and oxygen. On the 
map t h i s b u i l d i n g i s l i s t e d as the "Oxygen Shed." 

Inspection of B u i l d i n g Near Geothermal Production Well 

Another small b u i l d i n g t h a t was located near the production 
w e l l , adjacent t o the geophysical logging t r u c k was inspected. 
I t appeared t o s t o r e only spare p a r t s . No b a r r e l s or cans were 
i n s i g h t . 

Observations/Conclusions 

The geothermal i n j e c t i o n w e l l (Class V d e s i g n a t i o n number 
5A5) was i n compliance w i t h i t s permit. No other i n j e c t i o n wells 
were found a t t h i s s i t e . Observations regarding storage of 
p o t e n t i a l l y RCRA-regulated m a t e r i a l s "wiTl_De"'*'f*orwarded t o 
o f f i c i a l s i n the RCRA program. 

Day Three (8-5-93) 

Background of TA3 9 
(Ancho Canyon Site) 

The a c t i v i t i e s of the TA include mostly photographic 
development and shock wave studies. This TA has a s a n i t a r y sewer 
system t h a t includes b u i l d i n g s 98, 100, 107 and the shop. 
Buildings 2 and 89 at t h i s TA are connected t o a leach f i e l d . 
The f l o o r drains have been plugged. However, areas where work i s 
not t a k i n g place have not been plugged. 

Inspection of TA39, B u i l d i n g 2 
(Ancho Canyon Site) 

We inspected a room t h a t had b o i l e r s and other equipment. A 
tube was attached t o the b o i l e r s t o absorb blow-down of water and 
o i l . I t was designed and manufactured at LANL and consisted of 
shredded absorbent sheets (the k i n d used f o r i n d u s t r i a l s p i l l s ) , 
t h a t are i n s e r t e d i n a p l a s t i c tube. Three f l o o r d rains located 
i n the room are connected t o a sump. Stains of water and o i l 
were on the f l o o r under some motors of the pumps. 

The f l o o r d rains w i t h i n t h i s TA t h a t go t o the s e p t i c 
system/leach f i e l d are located i n assembly rooms, former machine 
shops and photographic development l a b o r a t o r i e s . A l l of these 
were plugged. Cathy oversaw the plugging of f l o o r d rains located 
i n TA39. Plugging procedure f o r some of the f l o o r d rains i s as 
f o l l o w s . A sheet of p l a s t i c was cut l a r g e r than the hole. This 
was then put i n the hole and sealed by pouring a s i l i c a - b a s e d 
p l a s t e r i n i t c a l l e d " s i l a s t i c . " Other f l o o r d r a i n s t h a t we saw 
i n the former machine shop were sealed by p l a c i n g a rubber-
stopper type seal i n t o the hole where the d r a i n was. Turning the 
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metal screw i n the middle of the stopper makes the stopper expand 
and t h i s seals the hole. A s t e e l g r a t e i s placed over t h i s . We 
saw i n d i c a t i o n of another hole i n the f l o o r of the machine shop 
t h a t was the same diameter as the f l o o r drains and was covered by 
a s t e e l p l a t e . We were t o l d t h i s was f o r e l e c t r i c a l w i r i n g . 

Observations/Recommendation For TA3 9 

A l l the floor drains we saw at t h i s TA have been sealed and 
we saw signs that BMPs were being implemented. Some of the plugs 
in the floor drains we saw at t h i s TA are temporary and should 
a l l be permanent. 

Background of TA33. Building 86 
(HP Site) 

T r i t i u m experiments were conducted~irr-this b u i l d i n g . Now i t 
i s i n the process of being "decommissioned." A plugging and 
abandonment plan i s being designed. There were f l o o r d rains i n 
the machine shop of t h i s b u i l d i n g . The f l o o r drains have been 
plugged w i t h concrete. The i n s p e c t i o n team was not able t o 
v e r i f y the existence (and/or plugging) of the f l o o r d r a i n s . 

There i s a smaller b u i l d i n g adjacent t o b u i l d i n g 86. This 
i s b u i l d i n g 19 and i t i s where the f a c i l i t y guard and the 
co n t r a c t o r s c l o s i n g the b u i l d i n g stay. This b u i l d i n g i s using 
the same s e p t i c system t o dispose of i t s b i o l o g i c a l waste t h a t 
b u i l d i n g 86 was using. 

I n s p e c t i o n of TA33, B u i l d i n g 86 
fArea i n Front of Bldg86) 

We observed stacks of i n j e c t i o n pipe and coreing pipe beside 
the road across from b u i l d i n g 86. Other t r a s h was l y i n g around 
t h i s pipe. Ray and Rich went over t o i n v e s t i g a t e t h i s w h i l e I 
went w i t h Mike to look behind b u i l d i n g 86. 

fArea Behind Bldg86) 

Mike and I walked t o the area behind b u i l d i n g 86 where the 
s e p t i c tank and leach f i e l d were. I t was staked out and two 
covered man-holes were observed. These were not locked and were 
accessible. One of the stakes located a t the midpoint of where 
the leach f i e l d was suppose t o be had a tag on i t t h a t s a i d "sand 
f i l t e r " . The area where the s e p t i c tank and leach f i e l d were 
located was r e l a t i v e l y f l a t , s l o p i n g s l i g h t l y away from the 
b u i l d i n g i n the d i r e c t i o n of the long axis of the leach f i e l d . 
Beyond the leach f i e l d i n the d i r e c t i o n of the slope was a broad 
v a l l e y . I n the area d i r e c t l y over the s e p t i c tank/Leach f i e l d 
system Sage Brush was t h r i v i n g . Sage Brush was only sparsely 
growing beyond t h i s area (the p l a n t s may be t h r i v i n g on n u t r i e n t s 
d erived from the leach f i e l d ) . 

9 



Observations/Conclusions 

Because Tritium was used at t h i s s i t e a l l closures should be 
thorough. LANL should work cl o s e l y with New Mexico while 
developing t h e i r closure plans. Some t r i t i u m has been found i n 
the canyon behind building 86. Although i t i s believed that the 
tritium i s from the NPDES permitted o u t f a l l that existed here i t 
should be investigated whether the leach f i e l d may be the source 
of some of t h i s tritium. The septic tank and leach f i e l d have 
been sampled but the results are not yet available. New Mexico 
and USEPA o f f i c i a l s should be very interested in the r e s u l t s of 
that sampling especially because the se p t i c system i s s t i l l 
active and could be flushing contaminants into the environment. 

Background of TA16. Building 540 Area (the Steam Plant Area) 
rs-Site) 

The steam p l a n t supplies steam-heat t o the b u i l d i n g s of 
TA16. I t has f l o o r drains. An NPDES per m i t t e d o u t f a l l adjacent 
to the steam p l a n t has a continuous discharge t h a t looks c l e a r . 
I was t o l d t h a t ^ t h i s o u t f a l l i s b o i l e r blow-down water and the 
NPDES discharge replaces two dry w e l l type i n j e c t i o n w e l l s a t 
t h i s s i g h t t h a t were i n series w i t h each other. The s o i l 
p e r m e a b i l i t y would not accept the volume of b o i l e r blow-down 
water t h a t t he p l a n t generated. 

I n s p e c t i o n of TA16, B u i l d i n g 540 Area) 

I n the area outside the steam-plant and near the NPDES 
o u t f a l l the i n s p e c t i o n team observed the f o l l o w i n g . 

1. Seven corrugated s t e e l pipes 3 t o 4 f e e t i n diameter. Five of 
these were located 20 t o 50 f e e t from the NPDES o u t f a l l . These 
large conduits had what appeared t o be steam pipes i n them. The 
corrugated s t e e l conduits were open t o the ground a t the bottom 
and were secured w i t h s t e e l mesh over t h e i r tops. Not a l l s t e e l 
mesh covers were locked. 

2. Also observed i n the area were two square grates near the 
f r o n t of the steam p l a n t which housed steam condensate pipes. 

3. A cement mound was observed i n the area w i t h a manhole cover 
on i t t h a t s a i d "Structure No.; TA-16-790; Designation; Manhole 
16790". 

4. A s t e e l pipe (about 4 t o 5 inches i n diameter) was also seen 
s t i c k i n g out of the ground j u s t o u t s i d e the fence from the steam 
p l a n t , j u s t d o w n - h i l l from some steam p l a n t p i p i n g near the 
abandoned dry w e l l s . I t was unmarked. 

5. At the NPDES o u t f a l l two gauges were monitoring the pH of the 
o u t f a l l . One read a pH of 7.11 and the other read 7.54. Also a t 

10 



t h i s area were two concrete bunkers l o c a t e d over the o u t f a l l than 
were designed f o r t a k i n g grab samples of the o u t f a l l e f f l u e n t . 

At t h i s p o i n t i n our i n s p e c t i o n of the area adjacent t o 
B u i l d i n g 540 of TA16 we met Don Losoro and Dave Sneesby (LANL 
engineers) who t o l d us about the w e l l s t h a t were abandoned at 
t h i s l o c a t i o n . The two dry-wells were French Drains (they also 
c a l l e d them seepage p i t s ) . They were l i n e d w i t h boulders and 
open a t the bottom. For closure both w e l l s were f i l l e d w i t h s o i l 
and three capped s t e e l pipes s t i c k out of the ground where the 
wells once were. According t o Don and Dave the steam p l a n t has 
always been hooked up t o the s a n i t a r y sewer system ( f o r 
b i o l o g i c a l waste d i s p o s a l ) . 

Observations/Conclusions 

The seven l a r g e conduits irr~this-ctrea"-cxjuld be p o t e n t i a l 
conduits f o r p o l l u t i o n t o ground water. Also the one unmarked 
pipe was unusual, e s p e c i a l l y because a l l other conduits were w e l l 
marked. Unmarked pipe t h a t i s s t i c k i n g out of the ground i s a 
bad management p r a c t i c e f o r a place w i t h the p o l l u t i o n p o t e n t i a l 
of LANL. The two d r y - w e l l s i n the area appeared t o be properly 
closed i f the e f f l u e n t was only from b o i l e r blow-down although i t 
was not mentioned i f the s o i l below the boulder l i n i n g was 
sampled. 

Background of TA16 (High Explosives Area) 

Dry well's"are located at b u i l d i n g s 58, 208 and one across 
the road from b u i l d i n g 3 06. The d r y - w e l l a t b u i l d i n g 58 d i d not 
percolate, so the e f f l u e n t was routed t o the adjacent canyon. 
The w e l l across from b u i l d i n g 306 was abandoned because i t d i d 
not p ercolate and i t was never used f o r waste dispo s a l . Closure 
of the i n j e c t i o n w e l l across from b u i l d i n g 306 involved f i l l i n g 
i t w i t h s o i l . Royce Taylor, an engineer a t TA16, was not sure i f 
there was ever a closure plan f o r i t . 

Inspection of TA16 (High Explosives Area) 
(Area Across From B u i l d i n g 306) 

At the dry w e l l across from b u i l d i n g 3 06 we met Renita Cook 
of the M a t e r i a l s Section, who helped w i t h d iscussion of the w e l l . 
This dry w e l l was f i l l e d w i t h s o i l , and the metal c u l v e r t t h a t 
was the surface casing of the w e l l was l e f t i n place. A large, 
c i r c u l a r metal cover f o r the w e l l was l y i n g on the ground next t o 
the closed w e l l . The NPDES o u t f a l l i s 15 f e e t away from the 
abandoned w e l l (NPDES number EPA05A058, i d e n t i f i e d as being 
located at TA16 3 00 l i n e ) . Our records showed t h a t the out-put 
at t h i s o u t f a l l was 2,200 gallons per day. The TA technician 
said t h a t output i s now 10 gallons per minute. This i s 14,400 
gallons per~dcry- as v e r i f i e d by the TA t e c h n i c i a n (knowing d a i l y 
d u r a t i o n of d i s c h a r g e ) . 
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(Inspection of Sumps Adjacent to the HE Manufacturing Buildings) 

We went from the dry well to look at the sumps that are part 
of the drainage system of the HE manufacturing buildings. The 
sump we looked at had been plugged but we were told i t was 
t y p i c a l . I t had baff l e s i n i t to l e t HE waste accumulate. An 
alarm had recently been i n s t a l l e d at active sumps that l e t the 
building engineer know when the baffles had to be emptied. Some 
of the effluent from t h i s building had p l a s t i c s i n i t that binds 
to the HE during the manufacturing process. I observed that the 
effluent in one of the sumps we looked at was brown with a white 
discontinuous film on top of i t . 

(Burning Area) 

Next our i n s p e c t i o n took us t o the observation b u i l d i n g 
adjacent t o the burn pads where"we met-PetB-Valarte, the manager 
of the 300 l i n e . Pete showed us the burn pads and a near-by 
NPDES o u t f a l l t h a t discharged burn pad e f f l u e n t i n t o the canyon. 

Observation/Conclusions 

The only SDWA issue t h a t we observed a t t h i s TA was whether 
or not the w e l l across from b u i l d i n g 3 06 had been p r o p e r l y 
closed. 

Overall Observations and Conclusions 

The f i n d i n g s from the UIC inspection of LANL are summarized 
as f o l l o w s . 

TA60. Bl d g l (Motor pool) - A l l drains are connected t o the 
s a n i t a r y sewer system and regulated f l u i d s are rec y c l e d . 

TA57 (Fenton H i l l S i t e ) - The geothermal i n j e c t i o n w e l l i s i n 
compliance w i t h i t s s t a t e permit. No other i n j e c t i o n w e l l s were 
found a t the TA. The RCRA observations have been forwarded to 
the RCRA program. 

TA22. Group Ml-7 Detonator F a c i l i t y - Three dry wells were found 
at t h i s s i t e . They were determined to be 5W20 i n j e c t i o n wells. 
Two were abandoned and one was active. The active well accepts 
wash water from the clothing of HE manufacturing workers. The 
well accepts 300 gallons per week. Sampling showed no HE 
contaminants in the wash water. LANL personnel have agreed to 
ensure that the inactive wells w i l l be properly plugged and 
abandoned, and the active well w i l l require a permit. 
Documentation on the plugging a c t i v i t i e s w i l l be provided. I was 
not present at t h i s inspection because I was reviewing f i l e s at 
th i s time. 
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TA39. Bldg2 - There i s a p o t e n t i a l f o r f l u i d s from machinery and 
photographic development to enter the septic system at t h i s TA. 
Some of the plugs used at t h i s TA are temporary and we 
recommended that these drains be permanently closed. There were 
signs of BMPs i n place to prevent misuse of the TAs septic 
system. 

TA3 3. Bldg86 - A t r i t i u m plume was found behind t h i s b u i l d i n g . 
The septic system i s s t i l l being used by the small s t a f f that i s 
overseeing the closing of the building. Floor drains have been 
sealed but i f t r i t i u m was introduced int o the septic system 
before the drains were closed then some of t h i s t r i t i u m could 
s t i l l be flushed into the subsurface by continued use. LANL 
o f f i c i a l s have sampled the septic system and are evaluating the 
s i t u a t i o n . 

TA16. Blda540 (Steam Plant) - Frencrr-drai-rrs~~or"seepage p i t s that 
were formerly used for b o i l e r blow-down disposal have been closed 
and the b o i l e r blow-down i s now routed to an NPDES o u t f a l l . 

TA16 (HE MemuTa"cturing Area) - NMED has requested that DOE should 
submit closure plans for the i n j e c t i o n well located across from 
b u i l d i n g 306 for state approval. 
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Department of Energy 
F(MjQi1 ice, Albuquerque 
tfSs iXfefn6si Ar<$pf §e4J 

Los Alamos, New Mexico 87544 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. William J . LeMay, Director 
Oil Conservation Division 
New Mexico Energy, Minerals and Natural 

Resources Department 
P. 0. Box 2088 
Santa Fe, NM 87504-2088 

Dear Mr. LeMay: 

This information, for calendar years 1990 and 1991, is being submitted to 
you as a supplement to the Ground Water Discharge Plan (GW-31) for the 
Fenton Hill Geothermal Site. The Discharge Plan was renewed by the Oil 
Conservation Division (OCD) on July 19, 1990, until June 5, 1995. 

There were no changes or modifications to the geothermal research program 
that would result in changes to this plan. There was also no spill or 
breach of the service pond or any other part of the geothermal system. 
Following is a summary of relevant data for calendar 1990 and 1991: 

1. There were no National Pollutant Discharge Elimination System wastewater 
discharges to surface waters as shown in Enclosure I. 

2. Enclosure I I contains a summary of Water Injected into Geothermal Wells 
for 1990 and 1992. 

3. The Service Pond liner installation was completed in June, 1990. 
Installation was in accordance with plans and specifications approved by 
OCD as a requirement of the Discharge Plan. 

Please call Joseph C. Vozella of my staff at 667-5288, or Neil Williams of 
Los Alamos National Laboratory's Environmental Protection Group at 665-0454 
if you have any questions concerning this information. 

Sincerely, 

LESH:6JV-011 

Enclosures: 
See page 2 

erry L. Bellows 
Area Manager 



Mr. William J. LeMay 

cc w/enclosures: 
J. Vozella, ES&H, LAAO 
A. Tiedman, ADO, LANL, MS A120 
T. Gunderson, EM-DO, LANL, MS K491 
K. Hargis (EM-8»92-3166-1), 
EM-8, LANL, MS K490 

S. Rae, EM-8, LANL, MS K490 
N. Williams, EM-8, LANL, MS K490 
J. Albright, EES-4, LANL, MS D443 
Circ. File 
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Enclosure I 

NPDES Permitted Discharges from the Service Pond 
for 1990 and 1991 

Fenton H i l l Geothermal Site 
Sandoval County, N. M. 

Gallons Discharged 
Date of Discharge From Service Pond 

1990 NONE 
1991 NONE 

There were no accidental s p i l l s or leaks from the 
Service Pond during 1990 and 1991. 



Enclosure I I 

Water I n j e c t e d i n t o Geothermal Wells 
f o r 1990 and 1991 

Fenton H i l l Geothermal S i t e 
Sandoval County, N. M. 

Gallons I n j e c t e d 
Calendar Year I n t o Well 

1990 3,174,274 
1991 2,587,212 

There were no ac c i d e n t a l s p i l l s or leaks dur i n g i n j e c t i o n of 
water i n t o the geothermal wells or during v e n t i n g of water 
from the w e l l s . 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800 

April 4, 1990 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-918-402-152 

Mr. Jock B. Tillman, Area Manager 
Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

RE: Proposed Service pond liner 
Discharge Plan GW-31 
Fenton Hill Geothermal Site 

Dear Mr. Tillman: 

The Oil Conservation Division (OCD) has received the Plans and Specifications, 
dated February 20, 1990, for the lining of the service pond at the above 
referenced facility. 

The proposed double lined pond with leak detection is in compliance with the 
OCD Guidelines for Design and Construction of Waste Storage/Disposal Pits and 
will provide protection of ground water and the environment from contamination. 
The liner is hereby approved for installation. 

Please notify this office when installation of the leak detection system is 
scheduled to afford an OCD staff member the opportunity to witness the 
installation. 

The lined service pond plans and specification will become part of your 
previously approved discharge plan. 

If you have any questions, please feel free to call met at (505) 827-5884. 

Sincerely, 

Roger C. Anderson 
Environmental Engineer 

RCA/sl 

cc: Aztec District Office 



STATE OF NEW MEXICO 

4g | | \ ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

CARREY CARRUTHERS 
GOVERNOR 

July 19, 1990 

POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505! 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-918-402-290 

Area Manager 
Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

RE: Discharge Plan GW-31 Renewal 
Fenton Hill Geothermal Facility 
Sandoval County, New Mexico 

Dear Sir: 

The ground water discharge plan renewal (GW-31) for the Fenton Hill Geothermal Facility 
located in Section 31, Township 19 North, Range 2 East, NMPM, Sandoval County, New 
Mexico is hereby approved. The renewal application consists of the original discharge 
plan as approved June 5, 1985, materials dated February 26, 1990 and the renewal 
application dated May 17, 1990. 

The discharge plan was submitted pursuant to Section 3-106 of the New Mexico Water 
Quality Control Commission Regulations. It is renewed pursuant to Section 3-109.A., 
which provides for the possible future amendments of the plan. Please be advised that the 
approval of this plan does not relieve you of liability should your operation result in actual 
pollution of surface or ground waters or the environment which may be actionable under 
other laws and/or regulations. 

Please note that Section 3-104 of the regulations requires that "when a plan has been 
approved, discharges must be consistent with the terms and conditions of the 
plan." Pursuant to Section 3-107.C, you are required to notify the Director of any facility 
expansion, production increase, or process modification that would result in any change in 
the discharge of water quality or volume. 



Area Manager V F V F 
July 19, 1990 
Page -2-

Pursuant to Section 3-109.G.4., this plan approval is for a period of five (5) years. This 
approval will expire June 5, 1995 and you should submit an application for renewal in 
ample time before that date. 

On behalf of the staff of the Oil Conservation Division, I wish to thank you and your staff 
for your cooperation during this discharge plan review. 

Sincerely, 

William J. LeMay 
Director 

WJL/RCA/sl 

cc: OCD Aztec District Office 



•j.H DIVISION 

AUGHENBAUGH & ASSOCIATES^ 

RIO RANCHO, NEWWEXieO 87174 
(505) 891-3097 

ENGINEERS AND SURVEYORS 

.... rosT.29i!F.Bff!Ja?5fn 3 

September 28, 1990 

Los Alamos National Laboratory 
Att'n: Mr. Jim Thomson, MS-D443 
Post Office Box 990 
Los Alamos, New Mexico 87545 

RE: LANL CONTRACT #5-5580R-l TOD-6 
EE-1 POND, FENTON HILL 
HOT DRY ROCK GEOTHERMAL PROJECT 

Dear Mr. Thomson: 

As requested, two sets of As Built Drawings for the 
referenced project have been made and c e r t i f i e d . By a copy 
of this l e t t e r , the drawings w i l l be delivered to the New 
Mexico Oil Conservation Division and New Mexico State 
Engineer's Office for their information and use. 

Please let us know i f we can be of any further assistance. 

Sincerely yours, 
Aughenbaugh & Associates 

DMA/mra 



JUN 2 2 1990 
OIL CONSERVATION DlViSlOU 

RECEIVED 

Mr. William J. Lemay, Director ae/^"^ 
Oil Conservation Division 
P. 0. Box 2088 

Santa Fe, New Mexico 87504-2088 

Dear Mr. Lemay: 
This letter responds to the public notice for proposed discharge plans 
submitted to your division. We have reviewed the following plans and have not 
identified any resource issues of concern to our agency. Renewal of these 
plans should not have a significant impact upon plants, fish, shellfish or 
wi l d l i f e resources of New Mexico. 

GW-18, OXY USA, Inc., Midland, Texas. 
GW-31, U.S. Department of Energy, Los Alamos Area Office, Los Alamos, NM. 

These comments represent the views of the Fish and Wildlife Service. Thank 
you for the opportunity to review and comment on the proposed plans. I f you 
have any questions concerning our comments please contact Tom O'Brien at (505) 
883-7877 or FTS 474-7877. 

cc: 
Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico 
Director, New Mexico Health and Environment Department, Environmental 
Improvement Division, Santa Fe, New Mexico 

Regional Administrator, Environmental Protection Agency, Dallas, Texas 
Regional Director, U.S. Fish and Wildlife Service, Fish and Wildlife 
Enhancement, Albuquerque, New Mexico 

John C. Peterson 
Field Supervisor 

i m 



OBSERVER 
New Mexico's Fastest Growing Newspaper 

Any Interested person may . 
obtain further Information from. 
the Oil Conservation Division i 
and may submit written 1 
comments to the Director of 

•the Oil Conservation Divisions 
• at the address* given above. * 
I Prior to ruling on any proposed^ 
'discharge plan or Its modiflca-j 
.tion, the Director of the Oil 5 
Conservation Division shalli 
fallow at least thirty (30) days! 
'after the date of publication .of' 
this notice during which 
comments may be submitted; 
•to him and public hearing may 
be requested by any interested > t 

person. Requests for public j 
hearing shall set forth the 
reasons why a hearing should 
be held. A hearing will be held ( 

If the Director determines there , 
is significant public interst; 
!*; If no pubic hearing Is held, J 
ithe Director will approve or * 
disapprove the proposed plan I 
based on Information avial- -
able. If a public hearing Is held, j 
the Director will approve or 
disapprove the proposed plan 

i based on Information In the^ 
^plan and Information submitted * 
i.at the hearing.",' ' . ' i 
X ' GIVEN under the Seal, of 
* New Mexico Oil Conservation 

Commission at Santa Fe, New 
1 Mexico, on this 22nd day o f 
May, 1990. To be published on l 

or before June, 1, 1990. \ 
SEAL I 

STATE OF NEW MEXICO 
j OIL CONSERVATION DIVI- | 

S V '/s/WILLIAM J. LEMAN, * 
jpt. Director \ 

Date of publication: May 30, jj 
1990. - ' ,» 

Panorama Plaza Suite D & E 
1594 Sara Rd, Rio Rancho, NM 87124 
P.O. Box 15878, Rio Rancho, NM 87174 
(505)892-8080 FAX (505)892-5719 

SD_ 

AFFIDAVIT OF PUBLICATION 

STATE OF NEW MEXICO) 
) 

COUNTY OF SANDOVAL) 

MICHAEL J. RYAN, being duly sworn, upon oath stated: 

NOTICE OF PUBLICATION 
STATE OF NEW MEXICO 

ENERGY, MINERALS AND 
N A T U R A L R E S O R C E S 

DEPARTMENT 
OIL CONSERVATION DIVI

SION 
Notice Is hereby given that 
pursuant to New Mexico Water 
Quality Cc-ntrol Commission 
Regulations, the following 
discharge plan renewal appli
cation has been submitted to 
the Director of the Oil Conser
vation Division, State Land 
Office Building, P.O. Box 

That affiant is the Publisher of THE OBSERVER, a weekly newpape 2OBS, santa Fe, New Mexico 
87504-2088. Telephone (505); published in the County of Sandoval and having a gerneral circulation i 827-58oo: 

the City of Rio Rancho and the County pf Sandoval and duly qualified fc 
the publication of legal advertisements within the meaning of the Publics 
tion of Notice Act, being Sections 14-11-1 seq., NMSA 1978, as amendec 
that the publication, a copy of which is hereto attached, was published i 
said newpaper in the regular edition and entire issue of every number c 
the paper during the period and time of publication, and that said Notic 
was published in the Newspaper proper, and not in a supplemen 

L consecutive weeks, the first publication being on t h e . j ^ ^ ^ " 

day of_ _1990 and the subsequent publication^ 

for 

on 1990 and that payment therefore has bee 
made or assessed as court costs in the case and cause number shown ii 
the attached publication. 

Subscribed and sworn to before me this~3^' 

/ 2 2 l ^ L 1990. 
day of 

Notary^Seal expires 

Notary Public 

Seal 

(GW-31) U.S. Deprat-
ment of E n e r g y , 
Fenton Hill Geother
mal Facility, Jack B. 
Tillman, Area Mana
ger , A l b u q u e r q u e 
O p e r a t i o n s , Los 
Alamos Area Office,. 
Los A lamos , New 
Mexico 87544, has 
submitted an applica
tion for renewal of its 
previously approved 
discharge plan for Its 
Fenton Hill Geother
mal Facility located in 
the NE/4, Section 13, 
Township 19 North, . 
Range 2 East, NMPM, 
Sandoval County, New 
Mexico. Water from a 
geothermal loop is 
d i s c h a r g e d to a 
double-lined service 
pond equipped with" 
leak detection during 
periods of emergency 
vent ing or dur ing 

' periods when mainte
nance operations on 
the geothermal loop 
require a discharge of 
water from the loop. 
The discharge to the 
pond will be temporary 
as the water will be 
reinjected to the geoth-
e rma l loop when 
norma l o p e r a t i n g 
c o n d i t i o n s a r e 

attained. The water 
from the geothermal 

. loop has a total dissol
ved solids concentra
tion of approximately 
3200 mg/l. The ground 
water most likely to be 
affected Is at a depth of 
approximately 370 feet 
with a total dissolved 
solids concentration of 
approximately 240 
mg/l. The discharge 
plan addresses how 
spills, leaks or other 
d ischarges to the 
ground will be handled. 



NOTICE OF PUBLICATION | 
STATE OF NEW MEXICO 

ENERGY, MINERALS & NATURAL 
RESOURCES DEPARTMENT. | 

OIL CONSERVATION DIVISION j 
Notice is hereby given that pursuant 
to New Mexico Water Quality Control j 
Commission Regulations, the follow-, 
ing discharge plan renewal applica
tion has been submitted to the t 
Director ot the Oil Conservation DM-1 
sion, State Land Office Building., P. O. : 
Box 2088, Santa Fe, New Mexico \ 
87504-2088, Telephone (505) 827- j 

i 5800: , _ I 
(GW-31) U.S. Department of Ener-1 

gy Fenton Hill Geothemial Facility, I 
Jack B. Tillman, Area Manager, Albu- ; 
querque Operations, Los Alamos i 
Area Office, Los Alamos, New Mexico i 
87544 has submitted an application; 
for renewal of its previously approved I 
discharge plan for Its Fenton Hil l 1 

Geothermal Facility located in the. 
'NE/4 Section 13,Townshlp 19North, 
' Range 2 East, NMPM, Sandoval 
County, New Mexico. Water from a 
geothermal loop is discharged to a 
double-lined service pond equipped) 
with leak detection during periods of 
emergency venting or during periods ; 

when maintenance operations on the I 
geothermal loop require a discharge; 
of water from the loop. The discharge' 
to the pond will be temporary as the, 
water will be reinjected to the geoth-j 
ermal loop when normal operating \ 
conditions are attained. The water 
from the geothermal loop has a total 
dissolved solids concentration ~* »»-
proximately 3200 mg/l. The t 
water most likely to be affected 

' depth of approximately 370 feet with i 
1 a total dissolved solids concentration 
I of approximately 240 mg/l. The dis-
i charge plan addresses how spills, 
i leaks or other discharges to the 
f ground will be handled. 
fAny Interested person may obtain 
further infomiation from the Oil Con-) 
servation Division and may submit, 
written comments to the Director of: 
the Oil Conservation Division at the 
address given above. Prior to ruling 
on any proposed discharge plan or its, 

• modification, the Director of the Oil 
Conservation Division shaU allow at 
least thirty (30) days after the date of, 
publication of this notice during which 
comments may be submitted to him 
and public hearing may be requested 
by any Interested person. Requests 
for pubtic'.hearlng shall set forth the 
reasons why a hearing should be 
nek). A hearing will be held If the 
Director determines there;ls signm-i 
cant public interest. 
If no public hearing is nek), the 
Director will approve or disapprove 
the proposed plan based on informa-.r. 
tion available. If a public hearing is) 
held, the Director will approve or] 
disapprove the proposed plan based \ 
on information in the plan and in- ' 
formation submitted at the hearing 
GIVEN under the Seal of New Mexico 
Oil Conservation Commission a t 3 

Santa Fe, New Mexico, oh this 22nd 

^ 0 1 ^ T A T f b F NEW MEXICO 
* * O I L CONSERVATION DIVISION 

si WILLIAM J. LEMAY, Director 
! Journal June 1, 1990 . 

STATE OF NEW MEXICO \ 
County of Bernalillo ss 

Thomas J. Smithson, being duly sworn declares and says that he is National Advertising I 
manager of the Albuquerque Journal, and that this newspaper is duly qualified to 
publish legal notices or advertisements within thc meaning ofSection 3,Chaper 167, 
Session Laws of 1937, and that payment therefore has been made or assessed as court 
costs; that the notice, a copy of which is hereto attached, was published in said paper 
in the regular daily edition, 

..times, the first publication being on the k day 
,., 1990, and the subsequent consecutive 

, / y l r r , J - .1990. 

Kan 
Sworn and subscribed wbefore me, a Notary Public in 
and for the County of Bernalillo and State of New 
Mexico, this .....\ day o f . . . Q M ^ ^ 1 9 9 ° -
PRICE ^.^h..:^^ 

publications on 

TICIA?- ~T''AL 
i a total . A n 

^ » h ! •• • ' • ' '!: i •' ^ 

;r"s 

EDM5 (R-l2/89) 

Statement to come at end of month. 

ACCOUNTNUMBER C..^.l.\^.!^l.. . 



NOTICE OF PUBLICATION 0 

STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

Notice is hereby given that pursuant to New Mexico Water Quality Control 
Commission Regulations, the following discharge plan renewal application has 
been submitted to the Director of the Oil Conservation Division, State Land Office 
Building, P. O. Box 2088, Santa Fe, New Mexico 87504-2088, Telephone (505) 827-
5800: 

(GW-31) U.S. Department of Energy, Fenton Hill Geothermal Facility, 
Jack B. Tillman, Area Manager, Albuquerque Operations, Los Alamos 
Area Office, Los Alamos, New Mexico 87544, has submitted an applica
tion for renewal of its previously approved discharge plan for its Fenton 
Hill Geothermal Facility located in the NE/4, Section 13, Township 19 
North, Range 2 East, NMPM, Sandoval County, New Mexico. Water 
from a geothermal loop is discharged to a double-lined service pond 
equipped with leak detection during periods of emergency venting or 
during periods when maintenance operations on the geothermal loop 
require a discharge of water from the loop. The discharge to the pond 
will be temporary as the water will be reinjected to the geothermal loop 
when normal operating conditions are attained. The water from the 
geothermal loop has a total dissolved solids concentration of approxi
mately 3200 mg/l. The ground water most likely to be affected is at a 
depth of approximately 370 feet with a total dissolved solids 
concentration of approximately 240 mg/l. The discharge plan addresses 
how spills, leaks or other discharges to the ground will be handled. 

Any interested person may obtain further information from the Oil Conservation 
Division and may submit written comments to the Director of the Oil 
Conservation Division at the address given above. Prior to ruling on any 
proposed discharge plan or its modification, the Director of the Oil Conservation 
Division shall allow at least thirty (30) days after the date of publication of this 
notice during which comments may be submitted to him and public hearing 
may be requested by any interested person. Requests for public hearing shall 
set forth the reasons why a hearing should be held. A hearing will be held if 
the Director determines there is significant pubic interest. 

If no public hearing is held, the Director will approve or disapprove the 
proposed plan based on information available. If a public hearing is held, the 
Director will approve or disapprove the proposed plan based on information in 
the plan and information submitted at the hearing. 

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, 
New Mexico, on this 22nd day of May, 1990. To be published on or before 
June 1, 1990. 

S E A L 



Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544.-

MAY 17 1990 
iv 1 8 fiPl 8 H7 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. William J. LeMay, Director 
O i l Conservation Division 
NM Energy, Minerals and 

Natural Resources Department 
P. 0. Box 2088 
Santa Fe, NM 87504-2088 

Dear Mr. LeMay: 

Enclosed please find the Department of Energy's application for renewal of 
the Discharge Plan for Geothermal Operations at Fenton H i l l , Sandoval 
County, New Mexico. We are requesting an extension of the existing plan 
for an additional five year period i n order to complete the experimental 
work at the Fenton H i l l Geothermal s i t e . As is indicated i n the 
application for renewal, no major changes i n the operation of the f a c i l i t y 
are anticipated. 

I f you have any questions concerning the submittal, please feel free to 
c a l l Jim Phoenix of my s t a f f at 667-5280. 

Sincerely, 

LESH:2PS-263-5 

Enclosures 

cc: 
Kathleen Sisneros, NM Environmental Improvement Division, Santa Fe, NM 
A. Tiedman, LANL, MS-A120 
J. Albright, LANL, MS-D443 



Application for Renewal 

Discharge Plan for Geothermal F a c i l i t i e s 

I . GENERAL INFORMATION 

A. Name, Address and Telephone Number for Discharger or 
Legally Responsible Party: 

Jack B. T i l l m a n , Area Manager 
U.S. Department of Energy 
Los Alamos Area O f f i c e 
528 35th S t r e e t 
Los Alamos, New Mexico 87544 

(505) 667-5105 

B. Location of Discharge: 1/4 NE Section 13, Township 19 
North, Range 2 East, NMPM. 

The Fenton H i l l geothermal s i t e i s located i n the Jemez 
Mountains i n Sandoval County of n o r t h c e n t r a l New Mexico. 
I t i s about 3 5 miles west of Los Alamos and 10 miles n o r t h 
of Jemez Springs. 

C. Type of Operation: Geothermal. 

The Los Alamos Hot Dry Rock (HDR) Geothermal Energy 
Development Program, sponsored by the U.S. Department of 
Energy (DOE), D i v i s i o n of Geothermal and Hydropower 
Technologies, i s a research program t o develop the 
technology necessary t o economically e x t r a c t the energy 
contained a t accessible depths w i t h i n the earth's c r u s t . 
The Fenton H i l l P r o j e c t i s the f i e l d s i t e f o r the 
a p p l i c a t i o n and t e s t i n g of t h i s research. The s i t e i s 
operated i n cooperation w i t h the U.S. Department of 
A g r i c u l t u r e , National Forest Service. 

A complete d e s c r i p t i o n of the Pr o j e c t i s presented i n the 
o r i g i n a l Discharge Plan approved June 5, 1985. A 
m o d i f i c a t i o n t o the o r i g i n a l plan was approved September 8, 
1987, t o allow f o r the use of chemically r e a c t i v e t r a c e r s t o 
ob t a i n measurements of the temperature p a t t e r n s i n the 
geothermal zone. The focus of the p r o j e c t has not changed 
s u b s t a n t i a l l y since i t s i n c e p t i o n ; however, the time 
schedule f o r completion of the various experiments has 
continued t o be pushed back. For example, the workover 
operations on the geothermal w e l l s o r i g i n a l l y scheduled f o r 
1985 have only r e c e n t l y been completed. 

- 1 -



I n FY90 and through the f i r s t h a l f of FY91, the P r o j e c t w i l l 
continue t o focus e x c l u s i v e l y on the preparations f o r the 
Long Term Flow Test (LTFT), an experiment designed t o 
develop a comprehensive understanding of the s t r u c t u r e , flow 
c h a r a c t e r i s t i c s , geochemistry, and thermal-power p o t e n t i a l 
of the HDR r e s e r v o i r . By the summer quarter of FY91, 
b a r r i n g unforeseen developments, the e n t i r e LTFT surface 
system w i l l have been assembled, t e s t e d , and c e r t i f i e d f o r 
safe, r e l i a b l e operation. The LTFT experiment i s c u r r e n t l y 
scheduled t o begin i n l a t e 1991 or e a r l y 1992 and w i l l 
continue f o r a minimum of one year. A l l scheduled d r i l l i n g 
and workover operations of the Pr o j e c t have been completed. 

D. Affirmation: 

" I hereby c e r t i f y t h a t I am f a m i l i a r w i t h the i n f o r m a t i o n 
contained i n and submitted w i t h t h i s a p p l i c a t i o n f o r renewal 
and t h a t such i n f o r m a t i o n i s t r u e , accurate and complete t o 
the best of my knowledge and b e l i e f . " 

(Date) 

Jack B. T i l l m a n , Area Manager 
U.S. Department of Energy 

- 2 -



I I . PLANT PROCESS 

A. Describe storage and uses of geothermal waters and any 
surface disposal impoundments. 

As reported i n the o r i g i n a l Discharge Plan, geothermal 
waters are not used i n t h i s P r o j e c t . Water from the upper 
a q u i f e r i s pumped i n t o the i n j e c t i o n w e l l t o geothermal 
depths t o be heated by hot dry rocks. Improvements t o the 
surface impoundments are scheduled. The water treatment 
system from the 1.0 m i l l i o n g a l l o n pond t o the 5.7 m i l l i o n 
g a l l o n pond has been improved by the a d d i t i o n of a 
sand/carbon f i l t e r , and the 1.0 m i l l i o n g a l l o n pond w i l l be 
l i n e d i n accordance w i t h the plans and s p e c i f i c a t i o n s 
approved by the O i l Conservation D i v i s i o n A p r i l 4, 1990. 
The proposed experimental f a c i l i t i e s w i l l be a closed loop 
system w i t h no a n t i c i p a t e d discharges t o the environment. 

B. Estimated q u a n t i t i e s used i n gallons per day (gpd). 

I t i s estimated t h a t approximately 8.7 acre- f e e t of water 
w i l l be used each year t h a t the experiment i s a c t i v e . 

C. Any additives or commingling. 

Sodium s u l f a t e s and other non-toxic water treatment 
chemicals w i l l be added t o the r e c i r c u l a t i n g water t o remove 
dis s o l v e d oxygen and prevent c o r r o s i o n . Chemically r e a c t i v e 
t r a c e r s are also added t o the r e c i r c u l a t i n g water as 
described i n the Discharge Plan M o d i f i c a t i o n approved on 
September 8, 1987. The experimental work t o be completed at 
the Fenton H i l l S i t e does not include commingling of water 
suppl i e s . 

I I I . SITE CHARACTERISTICS 

A. Provide the name, description, and location of any 
ground water discharge s i t e s (water wells, seeps, springs, 
watercourses) within one mile of the outside perimeter of 
the f a c i l i t y . For water wells, specify use of water (e.g., 
i r r i g a t i o n , domestic, etc.) 

This i n f o r m a t i o n was provided i n the o r i g i n a l Discharge Plan 
and has not changed. A d d i t i o n a l i n f o r m a t i o n can be found i n 
NPDES Permit No. 0028576. Water i s used f o r domestic and 
experimental research purposes only. 
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B. I f known, provide the flow direction of the groundwater 
most like l y to be affected by the discharge. Include the 
source of the information and how i t was determined. 

This information was included i n Appendix C of the o r i g i n a l 
Discharge Plan and has not changed. 

C. Provide depth to water of geothermal water, and i f 
possible, any fresh water wells that could be affected by 
any discharge. 

Geothermal waters are not used i n the Project; the 
geothermal well i s dry u n t i l injected with water from the 
upper aquifer which i s subsequently pumped from the 
geothermal w e l l . Water i n the domestic/experimental water 
well i s tapped at approximately 377 feet. 

D. Depth to and lithologic description of rock at base of 
alluvium. Provide d r i l l e r s logs and geologic information 
and maps as available. 

This information i s provided i n the o r i g i n a l Discharge Plan. 

E. Describe flooding potential of the discharge s i t e . 

No flooding danger exists because the Project s i t e i s 
located above nearby streams on top of a narrow (1/2 mile 
wide) ridge; local runoff i s diverted from the developed 
s i t e . 

F. Any additional information that may be necessary to 
demonstrate that approval of the renewal of the Discharge 
Plan w i l l not result in concentrations in excess of the 
standards of WQCC Regulations, Section 3-103, or the 
presence of any toxic pollutant at any place of withdrawal 
of water for present or reasonably foreseeable future use. 
Detailed information on site geologic and hydrologic 
conditions may be required for a technical evaluation of the 
applicant's proposed Discharge Plan 

The Department of Energy requests that the o r i g i n a l 
Discharge Plan f o r the Fenton H i l l geothermal s i t e , as 
modified September 8, 1987, be renewed. No water was 
discharged i n the past year; there are no plans to discharge 
i n the near-term future because of the status of the 
Project. Details are provided i n the o r i g i n a l Discharge 
Plan; the main concept behind the LTFT i s that of being a 
closed c i r c u i t experiment which continuously reuses the same 
water. 

- 4 -
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Department of Energy » DIVISION 

Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 30 FEB 27 f!H 8 HO 

FEB. 2 6 1990 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. William J. LeMay 
Director, Oil Conservation Division 
NM Energy, Minerals & Natural Resources Dept. 
P. 0. Box 2088 
Santa Fe, NM 87504-2088 

Dear Mr. LeMay: 

The following information is being submitted in accordance with the Ground 
Water Discharge (DP-31) Plan for the Fenton H i l l Geothermal Site, which 
was originally approved by the Oil Conservation Division (OCD), on June 5, 

1. Summary of NPDES Permitted Discharges from the Service Pond for 
1987, 1988, and 1989. (Enclosure I ) 

2. Summary of Water Injected into Geothermal Wells and Water Vented 
into the Service Pond from the Wells for 1987, 1988, and 1989. 
(Enclosure I I ) 

3. Average Chemical Concentration of Water Vented from Geothermal 
Wells. (Enclosure I I I ) 

4. Report on Installation of the Proposed Liner for the Service Pond 
in accordance with Discharge Plan Requirements. 
(Enclosure IV) 

5. Plans and Specifications for the Proposed Liner for the Service 
Pond. (Enclosure V) 

I understand that the original five-year approval period for the Fenton 
H i l l Ground Water Discharge Plan w i l l expire on June 5, 1990. Please be 
advised that the U. S. Department of Energy, Los Alamos Area Office, w i l l 
be requesting an extension of the existing plan for an additional 
five-year period in order to complete the experimental work at Fenton 
H i l l . No major changes i n the operation of these f a c i l i t i e s or in the 
discharges from the site are anticipated. 

I am very appreciative of the technical assistance provided by Mr. Boyer 
and Mr. Anderson of your staff regarding the implementation of the Fenton 
H i l l Ground Water Discharge Plan. 

1985. 



Mr. William J. LeMay 2 

Please call Jim Phoenix of my staff at 667-5288 i f you have any questions 
concerning the enclosed information. 

Enclosures 

cc: 
K. Hargis (HSE-8:90-086-1), LANL, MS K490 



Attachment I 

NPDES Permitted Discharges From the Service Pond 
f o r 1987, 1988, and 1989 

Fenton H i l l Geothermal S i t e 
Sandoval County, N.M. 

Gallons Discharged 
Date of Discharge From Service Pond 

March 9, 1987 7,200 
A p r i l 22-23, 1987 16,500 
A p r i l 27-29, 1987 39,600 
May 4, 1987 3,300 
Nov. 7-8, 1987 18,914 

Tot a l 1987 85,514 

May 27-28, 1988 48,535 
June 3, 1988 45,539 
June 6-10, 1988 129,599 
June 15, 1988 23,711 

Tot a l 1988 247,384 

Total 1989 0 

There were no a c c i d e n t a l s p i l l s or leaks from the Service Pond 
during 1987, 1988, and 1989 



Attachment I I 

Water I n j e c t e d i n t o Geothermal Wells and 
Water Vented i n t o the Service Pond from Wells 

f o r 1987, 1988, and 1989 

Fenton H i l l Geothermal S i t e 
Sandoval County, N.M. 

Date of A c t i v i t y 
Gallons I n j e c t e d 

I n t o Well 
Gallons Vented 
I n t o Service Pond 

Feb. 23 - Mar. 3, 1987 
Oct. 18 - Nov. 2, 1987 
Dec. 1 - Dec. 20, 1987 

To t a l 1987 

0 
562,835 

1.212,100 
1,774,935 

245,000 
562,835 
934,500 

1,742,335 

June 15 - June 16, 1988 48,500 616,824 
June 30,1988 - June 30, 1989 1,546,116 0 
July 1, 1989 - Dec. 31, 1989 2, 853, 697 0 

Tot a l 1988 & 1989 4,448,313 616,824 

There were no a c c i d e n t a l s p i l l s or leaks during i n j e c t i o n of water 
i n t o the geothermal w e l l s or during v e n t i n g of water from the w e l l s . 



Attachment I I I 

Average Chemical Concentration of Water 
Vented from Geothermal Wells 

Fenton H i l l Geothermal Site 
Sandoval County, N.M. 

(Average Chemical Concentration of 14 Samples Collected During 
Experiment 2074, Dec. 1 - Dec. 20, 1987) 

Parameter Cone.(ppm) Parameter Cone.(ppm) 

Ag <0.002 Mg 0.98 
Al 1.00 Mn 0.13 
As 3.96 Mo 0.066 
B 52.3 Na 1445.0 
Ba 0.24 NH4 3.39 
Br 9.8 Ni 0.010 
Ca 24.6 N03 <0.4 
Cd <0.002 Pb <0.005 
Cl 1918.0 pH 5.72 
Co <0.005 P04 <0 . 4 
C03 0 Rb 2.11 
Cond. 7 66 -.fl/cm S"" 2 . 68 
Cr <0.005 Se <0 .2 
Cs 2.26 Si 195.0 
Cu <0.005 Si0 2 418 . 0 
F 11.1 S04 320.0 
Fe 6.23 Sr 1.18 
HC03 650.0 TSS 20.0 
Hg <0.02 U <0.2 
K 139.0 Zn 0.39 
L i 26.2 TDS 5037 . 0 

m 



Attachment IV 

Report on I n s t a l l a t i o n of the Proposed Liner 
f o r the Service Pond 

Fenton H i l l Geothermal S i t e 
Sandoval County, N.M. 

I . Introduction 

The Ground Water Discharge Plan f o r the Fenton H i l l 
Geothermal S i t e was o r i g i n a l l y approved by the O i l 
Conservation D i v i s i o n (OCD) on June 5, 1985. A request t o 
modify the Discharge Plan was submitted on A p r i l 27, 1987, 
t o the OCD i n order t o allow the use of chemical t r a c e r s 
during geothermal experiments. This m o d i f i c a t i o n t o the 
plan was approved by the OCD i n September 8, 1987. 

I I . Water Storage Ponds 

As described i n the o r i g i n a l Ground Water Discharge Plan, a 
5.7 m i l l i o n g a l l o n hypalon-lined r e s e r v o i r was constructed 
at the s i t e t o hold water used f o r charging and make up of 
the geothermal system. A 1.0 m i l l i o n g a l l o n c l a y - l i n e d 
service pond was also constructed at the s i t e t o hold 
c u t t i n g s and mud from the w e l l s during workover operations 
and t o hold water vented from the geothermal system. Under 
the approved discharge plan, a new l i n e r i s t o be i n s t a l l e d 
i n the service pond t o replace the e x i s t i n g clay l i n e r upon 
completion of workover operations on the w e l l s . 

I l l . Proposed Liner 

Workover operations on the geothermal w e l l s have been 
completed and plans and s p e c i f i c a t i o n s f o r the proposed 
l i n e system have been prepared. The top l i n e r w i l l be 
constructed of a 30 m i l chemical-resistant (Seaman Corp. 
XR-5) membrane. The secondary l i n e r w i l l be constructed of 
a 30 m i l p o l y v i n y l c h l o r i d e (PVC) membrane. A leak 
d e t e c t i o n system c o n s i s t i n g of a four inch PVC p e r f o r a t e d 
pipe discharging t o a monitoring tank w i l l be i n s t a l l e d 
between the two l i n e r s i n order t o guarantee the i n t e g r i t y 
of the system. Plans and s p e c i f i c a t i o n s f o r the proposed 
l i n e r are included w i t h t h i s r e p o r t . (See Attachment V) 



IV. Schedule for Completion 

In preparation for the new l i n e r , sediment from the storage 
pond was removed during the summer of 198 9 and has been 
stored i n a borrow p i t on U. S. Forest Service property as 
directed by the Forest Service. The sediment which 
originated from geothermal development was found to be 
exempt from the hazardous waste provisions under 4 0 CFR 
Part 261.4 (b)(5) of the Resource, Conservation, and 
Recovery Act (RCRA). As a precautionary measure, EP 
Toxicity t e s t i n g was conducted on sediment samples. 
Concentrations were found to be below the l i m i t s for EP 
Toxicity Metals. Some trace amounts of semi-volatiles were 
found related to the hydrocarbon background from d r i l l i n g 
operations. (See Table I) 

A tour of the Fenton H i l l Geothermal Site and storage pond 
area was conducted with OCD representatives on August 16, 
1989, i n order to review the s i t e and discuss the proposed 
l i n e r i n s t a l l a t i o n . Plans and specifications for the new 
l i n e r have been prepared based on discussions with the OCD. 

Upon approval of the plans and specifications for the new 
l i n e r by the OCD, the service pond w i l l be fine graded and 
select material w i l l be added where required to support the 
l i n e r . The l i n e r preparation work and i n s t a l l a t i o n w i l l be 
conducted i n accordance with industry standards and the 
manufacturer's recommendations. 

The l i n e r preparation and i n s t a l l a t i o n i s scheduled to take 
approximately 60 days. A l l work i s expected to be 
completed by June 1, 1990. 



TABLE I 

EP T o x i c i t y Test Results 
From Storage Pond Sediments 

Fenton H i l l Geothermal S i t e 
Sandoval County, N.M. 

Regulatory 
EP Tox. Detected Max. Cone. 
Metal Cone, (mg/l) EP Tox. (mg/l 

As 0.28 5.0 
Ba 2.7 100.0 
Cd 0.02 1.0 
Cr 0.047 5.0 
Pb 0.64 5.0 
Hg 0.002 0.2 
Se <0.001 1.0 
Ag 0.02 5.0 

Q u a n t i f i a b l e Detected 
Semi-Vol. Organics Cone. (mg/Kg) 

2-Methylnaphthalene 0.513 
Bis (2-Ethylhexyl) Phthalate 0.481 

(Composite sample of sediment c o l l e c t e d from Fenton H i l l Storage 
Pond on July 1, 1988) 



Attachment V 

SPECIFICATION FOR POND LINER 

SECTION 1 GENERAL REQUIREMENTS 

1.1 SCOPE 

This specification defines the requirements for a dual 
membrane l i n e r system which shall consist of a primary 
l i n e r of 30 mil XR-5, a secondary l i n e r of 30 mil o i l 
resistant PVC, a geofiber intermediate and bottom pads, 
and a l l hardware and f i t t i n g s required to seal the 
piping outlet and i n l e t . The l i n e r system shall be 
in s t a l l e d by the supplier at the Fenton H i l l s i t e which 
is located approximately 30 miles west of Los Alamos on 
State Road 126 in Sandoval County, New Mexico at an 
al t i t u d e of 8,700 feet. 

1.2 DRAWINGS 

The l i n e r s shall be manufactured to f i t the nominal 
dimensions of the pond area and the contouring shown on 
the attached drawings. 

1.3 LINERS AND ASSOCIATED HARDWARE 

1.3.1 The primary membrane l i n e r shall be 
constructed of 30 mil type 8130 XR-5. The 
secondary membrane l i n e r shall be fabricated 
of 30 mil o i l resistant PVC. Primary and 
secondary l i n e r s shall be sized to f i t the 
configuration of the reshaped EE-1 pond as 
shown on drawings. The l i n e r s shall be 
fabricated of f i r s t q u a l i t y new material with 
no v i s i b l e defects. Additional l i n e r 
material shall be provided to adequately seal 
the l i n e r to the piping i n l e t s and out l e t s , 
valve envelopes and other l i n e r penetrations 
or attachments. 

The geofiber p o l y f e l t f a b r i c , i n s t a l l e d 
between the primary and secondary l i n e r s and 
under the secondary l i n e r , shall be a 
p o l y f e l t TS-1000 as manufactured by Staff 
Industries, Inc. or an approved equal. When 
approved the geofiber fabric shall be 
in s t a l l e d , where directed by the Engineer, 
on the prepared subgrade and under the 
secondary PVC l i n e r . 

The fabricator shall have a minimum 500,000 
sq. f t . l i n e r f a b r i c a t i o n experience. 

1.3.2 

1.3.3 



1.3.4 A l l personnel and special equipment required 
for i n s t a l l a t i o n of the l i n e r , including 
f i e l d seaming and f i e l d sealing to the piping 
i n l e t and o u t l e t , shall be furnished by the 
vendor. The supervisor of the i n s t a l l a t i o n 
crew shall have a minimum of 100,000 sq. f t . 
i n s t a l l a t i o n experience and shall be on s i t e 
at a l l times during the l i n e r i n s t a l l a t i o n . 

1.4 DESCRIPTIVE SUBMITTALS 

1.4.1 One (1) set of materials l i s t , catalog data 
and samples shall be submitted for the 
primary and secondary l i n e r s , and geofiber 
f a b r i c . 

1.4.2 Six (6) sets of shop drawings, catalog data, 
equipment and materials l i s t s s h a ll be 
submitted for the items of equipment and 
materials forming a part of t h i s order within 
two (2) weeks after receipt of the purchase 
order, unless otherwise specified by the 
University. The University shall review the 
submittals to determine general conformance 
of the specific equipment with the design 
concept of the project and i t ' s compliance, 
so far as i t may be determined, with the 
specifications. Shop drawings s h a l l be 
approved at the factory. 

Approval of shop drawings by the owner does 
not relieve the vendor from r e s p o n s i b i l i t y 
for deviations from the specifications or 
drawings, nor shall i t relieve the vendor 
from r e s p o n s i b i l i t y for errors of any kind in 
the shop drawings or data sheets. Approval 
also does not relieve the vendor of i t ' s 
r e s p o n s i b i l i t y for the dimensions, 
performance, fabri c a t i o n processes and 
techniques of construction of the equipment 

•-- referred t o . 



1.4.3 Following review by the Engineer, two (2) 
copies of the shop drawings shall be returned 
to the vendor approved or marked with 
comments for action. Where drawings are 
approved without exception, resubmittal i s 
not necessary and the vendor may proceed with 
construction. Where drawings are approved as 
noted, vendor shall make the necessary 
corrections or revisions, and submit one (1) 
p r i n t of the corrected drawing. Construction 
shall proceed in accordance with the 
corrected drawing. Drawings requiring 
resubmittal shall be properly resubmitted as 
in paragraph 2.2. 



SPECIFICATION FOR SITE, EXCAVATION AND RELATED WORK 

SECTION I I GENERAL REQUIREMENTS 

2.1 SCOPE 

This specification defines the requirements for a l l 
earthwork, piping, structures and associated work, not 
included in Section I , Specifications for Pond Liner, to 
shape and construct the pond, dikes and containment 
area. The work consists of Clearing and Grubbing; 
Grading, Blading and Reshaping, and Subgrade 
Preparation; Hauling and Disposal; Excavation, Borrow 
and Embankment; Removal of Structures and Obstructions; 
Excavation and B a c k f i l l for Piping and (Minor) 
Structures; Erosion and Sediment Control; and Piping, 
Culverts and Underdrains at the Fenton H i l l s i t e which 
is located approximately 30 miles west of Los Alamos on 
State Route 126 in Sandoval County. 

A l l work detailed on the drawings, to be performed under 
contract or purchase order s h a l l , except as modified 
herein, be constructed in accordance with the New Mexico 
State Highway Department Standard Specifications For 
Road and Bridge Construction, 1984 Edition. 

2.2 DRAWINGS 

The work shall be constructed to comply with the 
dimensions and detail s shown on the attached drawing. 

2.3 CLEARING AND GRUBBING 

This work shall consist of clearing, grubbing, removing 
and disposing of vegetation and debris in accordance 
with these specifications, except those items that are 
designated to remain. This work shall also include the 
preservation from damage or defacement of a l l 
vegetation and items designated to remain. This work 
w i l l be considered incidental to the work under the 
contract items and no direct payment w i l l be made for 
clearing and grubbing. 

2.4 EXCAVATION, BORROW AND EMBANKMENT 

This work sh a l l consist of excavation and satisf a c t o r y 
disposal of a l l material not being removed under some 
other item which is encountered within the l i m i t s of the 
work in substantial compliance with the specifications 
and the l i n e s , grades, thicknesses and t y p i c a l cross 
sections shown on the plans or established by the 
Engineer. A l l excavation w i l l be c l a s s i f i e d as 
"unclassified excavation" or "borrow" as hereinafter 
described. 
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(a) Onclassified Excavation: Unclassified excavation 
shall consist of the excavation and disposal of a l l 
materials of whatever character encountered in the 
work. 

(b) Borrow: Borrow shall consist of approved 
material required for the construction of 
embankments or for other portions of the work and 
shall be obtained from approved sources. 

(c) Embankment: Embankment shall consist of 
constructing embankments and miscellaneous f i l l with 
suitable materials from unclassified excavation, 
structure excavation, and borrow. 

2.5 SUBGRADE PREPARATION 

This work shall consist of compacting and fi n i s h i n g the 
subgrade in substantial compliance with the 
specifications and the l i n e s , grades, and ty p i c a l cross-
sections shown on the plans or established by the 
Engineer. 

The top 6 inches of the pond sh a l l be compacted to not 
less than 100 percent of maximum density, except high 
volume change so i l s shall be compacted to 95 percent of 
maximum density. For the purpose of these 
specifications, a high volume change s o i l i s defined as 
any s o i l containing 35 percent or more of material 
passing No. 200 sieve. The moisture content of the top 
6 inches shall be in accordance with the provisions of 
the second paragraph of Subsection 203.037 Moisture and 
Density Control. No payment w i l l be made for rehandling 
or manipulating material. 

Densities w i l l be determined in compliance with AASHTO T 
99. Field density tests w i l l be taken at locations 
designated by the Engineer and the densities w i l l be 
determined in compliance with AASHTO T 205, use of 
nuclear' methods in conformity with AASHTO T 238 and T 
239, or other approved methods. 

The top surface of the finished subgrade shall not vary 
more thanJ^O.l foot above or below established grade and 
0.05 foot above or below the t y p i c a l cross-section 
measured on the finished surface at r i g h t angles to the 
centerline. A l l deviations from these tolernaces shall 
be corrected. 

2.6 GRADING 

The s i t e grading shall consist of constructing and 
shaping the s i t e and ditches to grade and ty p i c a l 
sections as shown on the plans. 

m 



• STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREYCARRUTHERS POST OFFICE BOX 2089 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
15051 827-5800 

GOVERNOR 

December 8, 1989 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-106-675-200 

Area Manager 
Department of Energy 
Los Alamos Area O f f i c e 
Los Alamos, New Mexico 87544 

RE: Discharge Plan GW-31 
Fenton H i l l Geothermal F a c i l i t y 
Sandoval County, New Mexico 

Dear S i r : 

On June 5, 1985, the ground water discharge p l a n , GW-31 f o r the 
Fenton H i l l Geothermal F a c i l i t y located i n Section 13, Township 19 
North, Range 2 East, NMPM, Sandoval County, New Mexico, was 
approved by the D i r e c t o r of the O i l Conservation D i v i s i o n (OCD). 
This discharge plan was required and submitted pursuant t o Water 
Q u a l i t y Control Commission (WQCC) r e g u l a t i o n s and was approved f o r 
a p e r i o d of f i v e years. The approval w i l l e x p ire on June 5, 1990. 

I f your f a c i l i t y continues t o have e f f l u e n t or leachate discharges 
and you wish t o continue discharging, please submit your 
a p p l i c a t i o n f o r renewal of plan approval as q u i c k l y as po s s i b l e . 
The OCD i s reviewing discharge plan submittals and renewals 
c a r e f u l l y and the review time can o f t e n extend f o r several months. 
Please i n d i c a t e whether you have made, or i n t e n t t o make, any 
changes i n your discharge system, and i f so, in c l u d e an a p p l i c a t i o n 
f o r plan amendment w i t h your a p p l i c a t i o n f o r renewal. To a s s i s t 
you i n p r e p a r a t i o n of your renewal a p p l i c a t i o n , I have enclosed a 
copy of the OCD's guid e l i n e s f o r preparation of ground water 
discharge plans a t n a t u r a l gas processing p l a n t s . These g u i d e l i n e s 
w i l l be used i n review of your renewal a p p l i c a t i o n . The gu i d e l i n e s 
are p r e s e n t l y being revised t o include berming of tanks, curbing 
and paving of process areas susceptible t o leaks or s p i l l s and the 
d i s p o s i t i o n of any s o l i d wastes. Please include these items i n 
your renewal a p p l i c a t i o n . 

I f you no longer have such discharges and discharge plan renewal 
i s not needed, please n o t i f y t h i s o f f i c e . 



Area Manager 
December 8, 1989 
Page -2-

Please note that a l l gas plants, refineries and compressor stations 
in excess of 25 years of age w i l l be required to submit plans for, 
or the results of, an underground drainline testing program as a 
requirement for discharge plan renewal. 

If you have any questions, please do not hesitate to contact Roger 
Anderson at (505) 827-5884. 

Sincerely, 

DGB/sl 

cc: OCD Aztec Office 



STATE OF NEW MEXICO 

ENERGY, IRALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B75D4 
(505) 827-5800 

GOVERNOR 

September 8, 1987 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Harold E. Valencia 
U.S. Department of Energy 
Albuquerque Operations 
Los Alamos Arear Office 
Los Alamos, NM 87544 

RE: Discharge Plan GW-31 Modification 
U.S. Department of Energy 
Fenton H i l l Geothermal F a c i l i t y 

Dear Mr. Valencia: 

The modification to previously approved groundwater 
discharge plan (GW-31) for the above-referenced f a c i l i t y 
located i n Section 13, Township 19 North, Range 2 East, 
NMPM, Sandoval County, New Mexico i s hereby approved. The 
modification consists of the application dated A p r i l 27, 
1987 for use of special f l u i d tracers. The discharge plan 
(GW-31) was approved June 5, 1985. 

The application for modification was submitted pursuant to 
WQCC Regulation 3-107.C and is approved pursuant to WQCC 
Regulation 3-109. Please be advised that the approval of 
thi s modification does not relieve you of l i a b i l i t y should 
your operation result i n actual p o l l u t i o n of surface or 
ground waters which may be actionable under other laws 
and/or regulations. 

There w i l l be no routine monitoring or reporting 
requirements other than those mentioned i n the plan and 
modi f i c a t i o n . 

Please note that Section 3-104 of the regulations requires 
that "When a plan has been approved, discharges must be 
consistent with the terms and conditions of the plan." 
Pursuant to Section 3-107.C. you are required to n o t i f y the 
Director of any f a c i l i t y expansion or process modification 
that would result i n any s i g n i f i c a n t modification i n the 
discharge of water contaminants. 
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WJL/HCA/ag 

xc: OCD-Aztec 
Kathy Sisneros, EID - Surface Water 

P b l E MSB L.5D 

RECEIPT FOR CERTIFIED MAIL 
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August 12, 1987 

Mr. W i l l i a m J . Lemay 
O i l Conservation D i v i s i o n 
State of New Mexico 
State Land O f f i c e B u i l d i n g 
P. 0. Box 2088 

Santa Fe, New Mexico 87504-2088 

Dear Mr. Lemay: 

We have reviewed the proposed discharge p lan GW-31 f o r the Department of 
Energy, Los Alamos Area O f f i c e , Fenton H i l l Geothermal F a c i l i t y loca ted 
a t T .19N. , R .2E. , Sect ion 13, Sandoval County, New Mexico. The discharge 
p lan i s f o r a m o d i f i c a t i o n of the e x i s i t n g p lan t o a l l o w the use of 
brominated aromatic t r a ce r s f o r research. The t r a c e r s w i l l react t o 
form phenol compounds which w i l l be released t o a l i n e d r e t e n t i o n pond. 

A d d i t i o n a l i n f o r m a t i o n obtained dur ing an August 1 1 , 1987, telephone 
conversa t ion w i t h Roger Anderson of the O i l Conservation D i v i s i o n , 
i n d i c a t e s t ha t the discharge w i l l be t o an enclosed, d o u b l e - l i n e d 
r e t e n t i o n pond. The residue l e v e l of phenol compounds w i l l remain below 
the ground water standard of f i v e pa r t s per b i l l i o n and w i l l begin t o 
decrease a f t e r 300 days. The research w i l l conclude w i t h i n one year . 
Based upon t h i s i n f o r m a t i o n , we have determined t h a t exposure t o f i s h 
and w i l d l i f e resources of concern t o our agency w i l l not occur . 

We have no o b j e c t i o n t o the discharge p lan m o d i f i c a t i o n . 

These comments represent the views of the Fish and W i l d l i f e Service . 
Thank you f o r the oppo r tun i t y t o comment on the proposed p l a n . I f you 
have any questions concerning our comments please contac t Tom O'Br ien a t 
(505) 883-7877 or FTS 474-7877. 

cc : 
D i r e c t o r , New Mexico Department of Game and F i s h , Santa Fe, New Mexico 
D i r e c t o r , New Mexico Hea l th and Environment Department, Environmental 

Improvement D i v i s i o n , Santa Fe, New Mexico 
Regional A d m i n i s t r a t o r , Environmental P r o t e c t i o n Agency, D a l l a s , Texas 
Regional D i r e c t o r , U.S. F i sh and W i l d l i f e Se rv ice , F i sh and W i l d l i f e 

Enhancement, Albuquerque, New Mexico 

S ince re ly your s , 

John C. Peterson 
F i e l d Supervisor 



STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPART

MENT 
OIL CONSERVATION DIVISION 
Notice is hereby given that pur

suant to New Mexico Water Quality 
Control Commission Regulations, the 
following proposed discharge plan 
modification has been submitted for 
approval to the Director of the Oil 
Conservation Division, State Land 
Office Building, P.O. Box 2088, Santa 
Fe, New Mexico 87504-2088, Tele
phone (505)827-5800: 

(GW-31) U.S. Department of Ener
gy, H.E. Valencia, Area Manager, 
lAlbuquerque Operations, Los Alamos 
iArea Office, Los Alamos, New Mexico 
I87544, has submitted an application 
|for modification of its previously 
approved discharge plan for the 
jFenton Hill Geothermal Facility. The 
modification proposes the use ot 
chemical tracers for research pur
poses. The tracers are brominated 
aromatics which, through hydrolysis, 
will react to form a phenol compound. 
The concentrations of phenols in the 
water discharged to the lined reten-
iori pond will not exceed the ground 
vater standard of five (5) parts per 
jillion. The upper-most ground water 
ikely to be affected by the geothermal 
jperations is at a depth of approxi
mately 370 feet with a total dissolved 
tolids concentration of approximately 
340 mg/1. 

Any interested person may obtain 
urther information from the Oil Con-
ervation Division and may submit 
vritten comments to the Director of 
lie Oil Conservation Division at the 
lddress given above. Prior to rulina'. 
>n any proposed discharge plan or its 
nodification, the Director of the Oil 
Conservation Division shall allow at 
east thirty (30) days after the date of 
publication of this notice during which 
:omments may be submitted to him 
ind a public hearing may be re
quested by an interested person. 
Requests for public hearing shall set 
orth the reasons why a hearing 
hould be held. A hearing will be held 

f the Director determines there is 
.ignificant public interest. 

If no public hearing is held, the 
director wilt approve or disapprove 
he proposed plan based on informa-
ion available. If a public hearing is 
raid, the Director will approve or 
tisapprove the proposed plan based 
|)n information in the plan and in-
ormation submitted at the hearing. 

GIVEN Under the Seal of the New 
Moxico Oil Conservation Commission 
jit Santa Fe, New Mexico on this 20th 
lay of July, 1987. To be published on 
>r before July 31, 1987. 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

s/William J. Lemay 
Director 

Imirnal AllollSt 2. 1987 
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STATE OF NEW MEXICO 

County of Bernalillo 

JJ-.-'WV -̂'.v. >-*•<. A. . . . : SAmng'.d$gy sworn declares and 

says that he is , r f ) „ . ., . , , Q{ the Albuquerque Journal, and that this 
newspaper is duly qualified to publish legal notices or advertisements within the meaning of 
Section 3, Chapter 167, Session Laws of 1937, and that payment therefore has been made or 
assessed as court costs; that the notice, a copy of which is hereto attached, was published in 
said paper in the regular daily edition, 

for 1 times, the first publication being on the ....ff5. day 

of ^ L w ^ r ^ v ^ ' V ^ ; ,198. and the subsequent consecutive 

publications on : \ . . . / . } . i . \ < / 198 

SF'.Ai 

•• ' l (' ' . i ' o ; f i t - v i 

•Rh . ' j - , : i l l ly of Ct-ilet 

Sworn and subscribed to before me, a Notary Public in and 
for the County of Bernalillo ar 

< | C ( th i s „.£>.... day of Vju./ 
for the County of Bernalillo and State of New Mexico, n 

- .VA..V 198./.. 
' S- ' "-il.il .'>•.: f:<- i.y of Si-l i f t ^ , . 

EDJ-1S (R-2/86) ') 
Statement to come at end of month. 

ACCOUNT NUMBER. 



NOTICE OF PUBLICATION 
STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

Notice i s hereby given that pursuant to New Mexico Water Quality Control 
CtaiTiiriission Regulations, the following proposed discharge plan modification has been 
submitted for approval to the Director of the Oil Conservation Division, State Land 
Office Building, P.O. Box 2088, Santa Fe, New Mexico 87504-2088, Telephone (505) 
827-5800: 

(GW-31) U.S. Department of Energy, H.E. Valencia, Area 
Manager, Albuquerque Operations, Los Alamos Area Office, 
Los Alamos, New Mexico 87544, has submitted an application 
for modification of i t s previously approved discharge plan 
for the Fenton H i l l Geothermal Facility. The modification 
proposes the use of chemical tracers for research 
purposes. The tracers are brominated aromatics which, 
through hydrolysis, w i l l react to form a phenol compound. 
The concentrations of phenols i n the water discharged to 
the lined retention pond w i l l not exceed the ground water 
standard of five (5) parts per b i l l i o n . The upper-most 
ground water l i k e l y to be affected by the geothermal 
operations is at a depth of approximately 370 feet with a 
to t a l dissolved solids concentration of approximately 240 
mg/l. 

Any interested person may obtain further information from the Oil 
Conservation Division and may submit written ccmments to the Director of the 
Oil Conservation Division at the address given above. Prior to ruling on any 
proposed discharge plan or i t s modification, the Director of the Oil 
Conservation Division shall allow at least t h i r t y (30) days after the date of 
publication of this notice during which comments may be submitted to him and a 
public hearing may be requested by an interested person. Requests for public 
hearing shall set forth the reasons why a hearing should be held. A hearing 
w i l l be held i f the Director determines there i s significant public interest. 

I f no public hering i s held, the Director w i l l approve or disapprove the 
proposed plan based on information available. I f a public hearing i s held, 
the Director w i l l approve or disapprove the proposed plan based on information 
i n the plan and information submitted at the hearing. 

GIVEN Under the Seal of the New Mexico Oil Conservation Commission at 
Santa Fe, New Mexico on this 20th day of July, 1987. To be published oil or 
before July 31, 1987. 

STATE OF NEW MEXICO 

S E A L 

Director 



STATE OF NEW MEXICO £ 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 875G1 
(505) 827-5800 

June 29, 1987 

Mr. Charles Nylander 
Section Leader, Regulatory Compliance Section 
M a i l Stop K490 
Los Alamos N a t i o n a l Laboratory 
Los Alamos, NM 87545 

RE: HSE 8-87-625, Brine Disposal 

Dear Mr. Nylander: 

Upon r e c e i p t o f your l e t t e r on June 9, I contacted our d i s t r i c t 
supervisors and provided a copy of your l e t t e r . They have no 
problems w i t h the t r a n s p o r t a t i o n or d i s p o s a l as o u t l i n e d i n 
your l e t t e r , and you are f r e e t o proceed w i t h the o p e r a t i o n . 
Please n o t i f y t h i s o f f i c e when the t r a n s f e r has been completed. 

I f we can be o f f u r t h e r assistance, please contact me at 
827-5812. 

i n c e r e l y , 

bav^id G. Bc>yer 
Hydrogeologist, Environmental Bureau Chief 

DGB/ag 

cc: OCD A r t e s i a 
OCD Hobbs 



Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

DATE 

IN REPLY REFER TO 

MAIL STOP 

TELEPHONE 

June 9, 1987 
HSE8-87-625 
K490 
(505)665-0453 
(FTS)855-0453 

\ JUN 151037 jj;,; 
Mr. David Boyer, Geohydrologist 
N. M. Oil Conservation Division 
P. 0. Box 2 088 

Santa Fe, New Mexico 87504-2088 

Dear Mr. Boyer: 
On June 5, 1987 I telephoned you regarding several questions 
concerning the disposal of salt water. I am writing this 
letter to request a written confirmation of our conversation. 

Yesterday, I informed you that Los Alamos National Laboratory 
(Laboratory) had approximately 2,000 barrels of salt water 
remaining from completed solar energy experiments, and that we 
desired to dispose of this salt water by shipping i t via tank 
truck to a brine water disposal site near J a i , New Mexico. The 
brine disposal site i s called T K Lake Disposal, and i s located 
on Highway 128 between Jai and Carlsbad. The disposal site i s 
permitted by Oil Conservation Division (OCD), pursuant to New 
Mexico Water Quality Control Commission (WQCC) Regulations for 
brine disposal and can accept the salt water from the 
Laboratory. 

The company that w i l l contract with us to do the trucking i s : 

B & E Incorporated 
P. O. Box 2292 
Hobbs, NM 
Contact: Phil Withrow 

The sal t water transportation w i l l be performed under Jim's 
Water Service permit issued by OCD. We anticipate transporting 
3 truck loads per week, but possibly might transport as many as 
6 truck loads per week. The average volume per truck load 
would be approximately 105 barrels of salt water. 

Per your suggestion, the transportation contract w i l l be 
written with documentation requirements that w i l l assure that 
the sal t water i s delivered in toto at T K Lake Disposal. 

I t i s my understanding that our proposed methodology for salt 
water disposal i s permissible under OCD and WQCC regulations, 
and that the transportation company and disposal company are 

An Equal Opportunity Employer/Operated by University of California 



D. Boyer 
HSE8-87-625 

-2- June 9, 1987 

appropriately permitted by OCD. I would appreciate receipt c 
correspondance confirming my understandings as stated above. 

Thank you f o r your assistance. 

Cy: J. 
w. 
R. 
T. 
A. 
S. 

Sincerely, 

Charles Nylander, 
Section Leader, Regulatory 
Compliance Section 

CN:tms 

Aragon, HSE-DO, MS K491 
Hansen, HSE-DO, MS K491 
Koenig, HSE-7, MS E518 
Gunderson, HSE-8, MS K490 
Drypolcher, HSE-8, MS K490 
Zygmunt, HSE-7, MS E518 

CRM-4 (2), MS A150 



J I j I j Albuquerque Operations 
]i j i j Los Alamos Area Office 
i l . j l ios Alamos, New Mexico 87544 

Department of Energy 

APR 2 7 1987 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. William J. LeMay, Director 
N. M. O i l Conservation Division 
P. 0. Box 2088 
Santa Fe, NM 87504-2088 

Dear Mr. LeMay: 

GROUND WATER DISCHARGE PLAN (GW-31) FENTON HILL GEOTHERMAL FACILITY 

Section VII.D of the "Discharge Plan f o r Geothermal Operations at Fenton 
H i l l " (GW-31) requires Los Alamos National Laboratory (LANL) to report 
through, the Department of Energy's (DOE) Los Alamos Area Office (LAAO) 
changes or modifications to the geothermal research program that would 
result i n changes to the discharge plan. Furthermore, Sub-section 3-109.F 
of the New Mexico Water Quality Control Commission (NMWQCC) regulations 
allows modification of an approved discharge plan at the request of a 
discharger. Therefore, the following information describes planned 
modifications to the geothermal research program and details a request for 
modification of approved discharge plan GW-31. 

The DOE hereby requests modification of the approved discharge plan GW-31 
and provides the following information, as required by Section 1-201 of the 
NMWQCC regulations. 

1. Name and address of the person making the discharge: 

U. S. Department of Energy 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

2. Location of the discharge: 

Fenton H i l l , Sandoval County, New Mexico. 

3. Estimate of concentration of water contaminants i n the discharge: 

Less than 5 micrograms per l i t e r phenol. 

4. Estimated quantity of discharge: 

Up to 4 m i l l i o n gallons. 



W. J. LeMay 2 

Enclosed with t h i s l e t t e r i s a report that describes the proposed 
modification of discharge plan GW-31. As noted i n the report, the 
modification involves use of chemical tracers for research purposes. 

The Oi l Conservation Division (OCD) discharge plan (GW-31) approval l e t t e r , 
dated June 5, 1985 contains several reporting provisions with regard to the 
on-going operations at Fenton H i l l . The following information addresses 
those provisions and provides additional data regarding water quality. 

The discharge plan states on page 34 that - "At present the plan i s build 
the pond ( i . e . service pond) as soon as workover operations are completed i n 
1985." Unfortunately, workover operations are not yet complete because of 
various d i f f i c u l t i e s encountered. At present the operating group i s 
planning f o r workover operations extending into FY 1988. However, should 
schedules be accelerated, cleaning and repair of the service pond could 
occur during the summer of 1987. 

On a number of occasions water has been vented into the service pond from 
geothermal walls EE-2 and EE-3. The dates of the vents, the amounts of each 
vent i n gallons, and the amount of water i n gallons injected into the 
geothermal well p r i o r to the vents are shown i n Table I . 

TABLE I 

DATE OF VENT VOL. OF VENT VOL. INJECTED 

28-29 May 1985 503000 423000 
29 June to 2 July 1985 586000 136800 
18 July to 23 July 1985 437000 1525000 
2 Feb. to 4 Feb. 1986 368000 113100 
22 Apr. to 25 Apr. 1986 123000 
19 May to 19 June 1986 6148271 (produced) 
19 June to 15 July 1986 250000 
24 Sept. to 11 Oct. 1986 1700000 3613729 
4 Dec. to 23 Dec. 1986 485000 182000 
23 Feb. to 3 March 1987 245000 

Totals 4697000 12141900 

The water vented from the geothermal wells has remained i n the service pond 
and the 5 m i l l i o n gallon reservoir since s t a r t i n g venting i n May 1985. I n 
general, the service pond has been f u l l or p a r t i a l l y f u l l from May 1985 to 
the present. During t h i s time period, discharges pursuant to National 
Pollutant Discharge Elimination System (NPDES) permit NM0028576 from the 
service pond t o t a l l i n g 2,163,000 gallons occurred during August through 
December 1986. On September 5, 1985 approximately 1,000,000 gallons of 
water were transfered from the service pond to the 5 m i l l i o n gallon 
reservoir. 

There have been no accidental s p i l l s or leaks during the period of th i s 
reporting period. 

in 



W. J. LeMay 3 

The enclosed Table I I contains average concentrations of various chemical 
constituents i n the water vented from the geothermal wells into the service 
pond. These averages result from chemical analyses performed from July 1985 
through December 1986. Enclosed Table I I I i s similar to Table I I , except 
that the averages result from chemical analyses performed from November 1985 
through March 1987. 

Should you have any questions concerning the enclosed Notice of Intent to 
Modify Discharge Plan GW-31 or t h i s l e t t e r , please f e e l free to contact 
James Phoenix (667-5288) of my s t a f f . 

Sincerely, 

6 7 28A 
Harold E. Valencia 
Area Manager 

Enclosures: 
As Stated 



TABLE II 

Averages of analyses made on fluids vented from the geothermal wells EE-2 and 
EE-3 into the service pond (EE-1 pond) 

Ag Al As Au B Ba Br Ca Cd Cl Co 
ppm ppm ppm ppm ppm ppm ppm ppm ppm fc- ppm ppm 
<0.001 0.5 6.9 <0.001 92.5 0.69 22.4 108.3 <o.oo| 3719 0.002 

^03 cond.(L) Cr Cs Cu EH(L) F 
r 

Fe HC03 Hg 
ppm umho/cm ppm ppm ppm mvppm ppm ppm ppm 
0 13151 0.012 5.7 0.001 242 7.4 9.0 681 <0.1 

K Li Mg Mn Mo Na NH4 Ni No3 02(dis) Pb 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
285 46 6.0 0.76 <0.1 2152 3.3 0.025 0.2 1.20 0.013 

pH(L) P04 Rb S Sb Se Si Si02 S04 Sr TSS 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

6.88 <0.5 3.0 0.07 <0.1 <0.1 185 424 172 2.51 17.8 

U Zn TDS 
ppm ppm ppmn 
<0.1 0.05 7941 

TABLE I I I 

Averages of analyses made onsamples collected from the sevice pond (EE-1 
pond). 

Date Ag Au Al As B 
Sample # MM/DD/YY ppm ppm ppm ppm ppm 
EE-1 Pond Average 11-85 thru 3--87 <0.001 <0.001 0.1 5.3 83.7 

Ba Br Ca Cd Cl Co Co3 Cond.(L) Cr Cs 
pm ppm ppm ppm ppm ppm ppm umho/cm ppm ppm 
0.40 18.1 54.3 <0.001 3067 <0.001 21 11361 0.002 2.37 

Cu EH (1) F Fe HC03 Hg K Li Mg Mn Mo 
ppm mv ppm ppm ppm ppm ppm ppm ppm ppm ppm 
0.002 239 6.12 4.68 589 <0.2 210 42.2 4.4 0.38 <0.2 

Na NH4 Ni N03 02(dis) Pb pH (L) P04 Rb S 
ppm ppm ppm ppm ppm ppm ppm ppm ppm 
2101 2.17 0.001 <0.5 4.6 0.020 7.80 <0.5 2.41 0.10 

Sb Se Si Sio2 So4 Sr Tss U Zn TDS 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
<0.2 <0.2 81.1 156 151 1.89 212 <0.2 0.31 6628 



NOTICE OF INTENT TO MODIFY DISCHARGE PLAN 

for 

GEOTHERMAL OPERATIONS AT FENTON HILL f 

SANDOVAL COUNTY, N.M. 

1. INTRODUCTION 

On June 5, 1985, the New Mexico O i l Conservation D i v i 

sion approved the discharge plan (GW-31) f o r geothermal opera

t i o n s at Fenton H i l l i n Sandoval County, N. M. [ l j . As a 

co n d i t i o n of t h i s plan and as required by Section 1-201 of the 

New Mexico Water Quality Control Commission (NMWQCC) Regulations 

as amended through June 18, 1986, the Los Alamos National Labo

r a t o r y i s required to report through DOE - Los Alamos Area 

O f f i c e , any changes or mod i f i c a t i o n s to the geothermal research 

program that would r e s u l t i n changes to t h i s plan. 

In an e f f o r t to obtain a measurement of the temperature 

patterns i n the geothermal zone, the use of chemically r e a c t i v e 

t r a c e r s i s being considered. Since these t r a c e r s or t h e i r 

decomposition products are not ind i c a t e d i n the approved d i s 

charge plan, t h i s notice of i n t e n t to discharge i s submitted. 



2. SITE DESCRIPTION 

2.1 S i t e Operations 

Geothermal operations at Fenton H i l l r e s u l t in the 

r e t e n t i o n of i n j e c t e d water in the f r a c t u r e d Precambrian forma

ti o n at a depth of approximately 10,000 f e e t . Because of the 

extent of h y d r a u l i c f r a c t u r i n g , and due to previous i n j e c t i o n s , 

r e t e n t i o n of approximately 8 - 1 0 percent of the i n j e c t e d f l u i d 

i n the formation i s most l i k e l y . The remaining water i s r e 

turned to the surface to be held in e i t h e r a c l a y - l i n e d or 

Hypalon-lined r e t e n t i o n pond. The discharge plan describes the 

monitoring system for each of these ponds. 

2.2 S i t e Hydrology 

A perched aquifer occurs at a depth of 450 feet below 

the surface at supply w e l l FH-1. The a q u i f e r i s in the Abiquiu 

Tuff and i s perched on c l a y s and s i l t s t o n e s of the Abo forma

t i o n . The aquifer i s e v i d e n t a l l y of l i m i t e d extent, being 

terminated to the east along the canyon cut by San Antonio 

Creek. The movement of water in the aquifer i s to the south

west, where a part i s discharged through seeps and springs along 

the lover part of Lake Fork Canyon and the Rio Cebolla [ 2 ] . 

Figure 1 shows the s i t e , designated as Technical Area 57 (TA-57) 

and the l o c a t i o n of the monitoring w e l l s . 

HI 



There are o t h e r a q u i f e r s i n the v i c i n i t y . However each 

c o n t a i n s g r e a t e r then 10,000 p a r t s per m i l l i o n t o t a l p i s s o l v e d 

s o l i d s and i s thus u n f i t f o r domestic or a g r i c u l t u r a l use and 

not s u b j e c t t o the NMWQCC r e g u l a t i o n s . 

The a q u i f e r i s separated from the geothermal i n j e c t i o n 

zone by over 7,000 f e e t of s t r a t a c o n s i s t i n g of the impermeable 

Abo f o r m a t i o n , the Magdalena Group of l i m e s t o n e and c l a y s , the 

Sandia f o r m a t i o n , and Precambrian r o c k [ 3 ] . Communication of 

i n j e c t e d f l u i d s from the geothermal r e g i o n i s u n l i k e l y . A l l 

geothermal w e l l b o r e s are c o n s t r u c t e d u s i n g casing as shown i n 

the o r i g i n a l p e r m i t a p p l i c a t i o n . The p o s s i b i l i t y of communica

t i o n of geothermal f l u i d s m i g r a t i n g t h r o u g h a w e l l b o r e i s ex

t r e m e l y remote. M o n i t o r i n g systems b u i l t i n t o the r e t e n t i o n 

ponds w i l l d e t e c t s u r f a c e seepage. The most l i k e l y r o u t e of 

communication of geothermal f l u i d t o the a q u i f e r i s t h r o u g h a 

major f a i l u r e of the l i n e r or berm of the H y p a l o n - l i n e d r e t e n 

t i o n pond. As s t a t e d i n the Discharge P l a n , movement of r e 

leased water would be t o p o g r a p h i c a l l y c o n t r o l l e d w i t h l i t t l e 

water r e a c h i n g Lake Fork Canyon. 

Cumulative ground water p r o d u c t i o n from the Fenton H i l l 

g eothermal p r o j e c t since 1976 has been 41.5 x 10 6 g a l l o n . 

Drawdown at the Fenton H i l l w e l l has been 14 f e e t since t h a t 

time [ 4 ] , The s a t u r a t e d zone i s c u r r e n t l y over 70 f t at the 

we 11. 



3 TRACER CHEMISTRY t 

i l 

Table 1 provides a l i s t of chemicals which would be used 

in the experiments. Table 2 provides a l i s t of the r e a c t i o n 

products of these t r a c e r s . The extent of t r a c e r r e a c t i o n i s a 

function of time and temperature. The f r a c t u r e zone 

i temperature may be c a l c u l a t e d as a function of the 

residence time i n the zone by obtaining an a n a l y s i s of r e s i d u a l 

t r a c e r and r e a c t i o n product concentrations. 

Each t r a c e r i s a brominated aromatic. At elevated 

temperature in the presence of water, a h y d r o l y s i s r e a c t i o n 

occurs. In t h i s r e a c t i o n , the bromide i s s u b s t i t u t e d v i t h a 

hydroxyl group, r e s u l t i n g in the formation of a phenol compound. 

This i s not an e q u i l i b r i u m r e a c t i o n , thus the concentrations of 

the bromoaromatic and the phenol compounds reporting to the 

r e t e n t i o n pond at the surface are a d i r e c t i n d i c a t i o n of condi

tions e x i s t i n g in the r e a c t i o n zone 10,000 feet or more below 

the s u r f a c e . 

• 

HI 
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4 USE OF TRACERS i_ 

t 
r i 

There are up to f i v e t r a c e r i n j e c t i o n t e s t s planned. 

For each t e s t , from 15 to 87 grams of t r a c e r w i l l be i n j e c t e d in 

a slugwise fa s h i o n . I t i s expected that the t r a c e r w i l l r e a c t 

to completion and approximately 10 percent of the i n j e c t e d water 

containing t r a c e r w i l l be retained in the geothermal formation. 

Hot water containing unreacted and t r a c e r r e a c t i o n product w i l l 

be withdrawn and placed in one of the l i n e d r e t e n t i o n ponds. 

This process w i l l repeat for up to f i v e t e s t s . Ba6ed upon 

current operating plans, the phenol concentration in the ret e n 

t i o n pond i s not expected to exceed 5 parts per b i l l i o n (ppb), the 

standard for domestic water supply. 

Table 3 shows the concentration of phenol r e a c t i o n 

product in the r e t e n t i o n pond. As shown, a terminal concentra

t i o n in the r e t e n t i o n pond of approximately 4.3 ppb i s expected 

following the year-long t e s t program. 



CD 

5 REGULATORY ASSESSMENT 

r I 
None of the t r a c e r s or t h e i r r e a c t i o n p r o d u c t s are 

c l a s s i f i e d as t o x i c p o l l u t a n t s under S e c t i o n 1-101 of the NMQCC 

r e g u l a t i o n s . A check w i t h the Ground Water S e c t i o n of the New 

Mexico E n v i r o n m e n t a l Improvement D i v i s i o n was made t o determine 

whether or not the l i s t of t o x i c p o l l u t a n t s was s p e c i f i c t o the 

compounds l i s t e d or was g e n e r a l t o cover a homologous f a m i l y of 

compounds. I t was determined t h a t the l i s t was s p e c i f i c and 

t h e r e f o r e d i d not i n c l u d e the mononitrophenols which are the 

r e a c t i o n p r oducts of t h r e e of the t r a c e r s under c o n s i d e r a t i o n . 

S e c t i o n 3-106, paragraph B of the NMQCC r e g u l a t i o n s 

r e q u i r e s t h a t n o t i f i c a t i o n be g i v e n of the i n t e n t t o di s c h a r g e 

any of the water contaminants l i s t s i n S e c t i o n 3-103 or any 

t o x i c p o l l u t a n t s . The phenol r e a c t i o n p r o d u c t s are an element 

of S e c t i o n 3-103 B. 



6. MONITORING AND REPORTING 

I 
As p r e v i o u s l y s t a t e d , phenol concentration ir|; the ret e n -

r . i 
t i o n pond i s not expected to exceed 5 parts per b i l l i o n , the 

standard for domestic water supply given in Section 3-103 B. To 

assure t h i s , the r e t e n t i o n pond w i l l be sampled at 4 eq u i d i s t a n t 

points on i t s perimeter and the composite sample analyzed for 

phenol q u a r t e r l y . A report of t h i s a n a l y s i s w i l l be made to 

NMOCD wi t h i n 30 days a f t e r r e c e i v i n g the a n a l y t i c a l r e s u l t s . 

This monitoring and reporting w i l l continue u n t i l the phenol 

concentration has leve l e d out or dropped for three consecutive 

reporting perods. 

In the event that the phenol l e v e l in the pond exceeds 5 

ppb, the P r o j e c t Manager w i l l , w i thin 180 days, provide NMOCD 

with a plan which v i l l assure that the ground water i s not 

impacted such that the phenol l e v e l i s above standard. 

m 
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TABLE 1 

r LIST OF TRACERS 

meta-bromobenzoic acid 

para- bromobenzaldehyde 

4' bromoacetophenone 

1-bromo, 2-nitrobenzene 

1-bromo, 3-nitrobenzene 

1-bromo, 4-nitrobenzene 

LIST OF TRACER DBCGMPOSITIOH PRODUCT 

meta-phenolbenzoic acid 

para-phenolbenzaldehyde 

4' phenolacetophenone 

TABLE 2 

meta-nitrophenol 

para-nitrophenol 

or t h o - n i t r o p h e n o l 



TABLE 3 

TRACER COHCEMTRATIOIS 

TEST DAY 

GRAMS 

TRACER INJECTED 

POND 

PHENOL 

CONCENTRATION 

(PPB) 

1 

2 

3 

4 

5 

1 

75 

150 

225 

300 

360 

15 

33 

51 

70 

87 

1.4 

2.3 

3 . 2 

4.1 

4.9 

4.3 

in 
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50 YEARS 

STATE OF N E W MEXICO 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
OIL C O N S E R V A T I O N D I V I S I O N 

1935 - 1985 

TONEY ANAYA 
GOVERNOR June 5, 1985 

POST OFFICE B O X 2088 
STATE L A N D OFFICE BUILDING 
SANTA FE. N E W M E X I C O 87501 

(505) 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Harold E. Valencia 
U. S. Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, NM 87544 

Re: Discharge Plan for U. S. 
Dept. of Energy's Fenton 
H i l l Geothermal F a c i l i t y 
(GW-31). 

Dear Mr. Valencia: 

The ground water discharge plan (GW-31) for the U. S. Department of 
Energy's Fenton H i l l Geothermal F a c i l i t y located i n Section 13, Township 
19 North, Range 2 East, Sandoval County, New Mexico, i s hereby approved 
with the following provisions: 

1) Since the bentonite clay and d r i l l i n g mud lin e r for 
the one-million gallon service pond has been damaged, i t i s understood 
as per your discharge plan, that the service pond w i l l be relined and 
modified to contain a leak detection system. Prior to modification of 
the service pond, plans and specifications for the modification shall be 
submitted to the CCD for approval as part of the discharge plan. 

2) As stated i n your discharge plan, the service pond w i l l usually 
be empty except during maintenance operations and periods of emergency 
venting of the geothermal loop. Since the effluent from the geothermal 
loop could potentially affect ground water i n the area, a l l discharge 
events to the service pond shall be reported i n writing to the CCD. The 
report shall include the approximate discharge volume and estimated time 
the discharge w i l l remain i n the pond. During any time period that 
effluent i s held i n the service pond, the leak detection system shall be 
monitored via the system's catchment basin at least weekly and a log 
book shall be kept on site documenting the inspection with the date, the 
findings of each inspection, and the name of the individual inspecting 
the pond. 

in 



3) Reporting of s p i l l s or leaks w i l l be as specified i n the 
discharge plan. 

4) As stated i n your discharge plan, i f storage requirements for 
emergency venting exceed the capacity of the one-million gallon service 
pond, the larger (water) reservoir w i l l be used for the excess. Any 
such events shall be reported i n writing to the OCD i n a manner similar 
to discharge reports for the service pond. 

The approved discharge plan consists of the plan dated June, 1984, and 
the materials dated A p r i l 19, 1985, submitted as supplements to the 
discharge plan. 

The discharge plan was submitted pursuant to Section 3-106 of the NM 
Water Quality Control Commission Regulations. I t i s approved pursuant 
to Section 3-109.F., which provides for possible future amendment of the 
plan. Please be advised that the approval of this plan does not relieve 
you of l i a b i l i t y should your operation result i n actual pollution of 
surface or ground waters which may be actionable under other laws and/or 
regulations. 

There w i l l be no routine monitoring or reporting requirements other than 
those previously mentioned. 

Please note that Section 3-104 of the regulations requires that "When a 
plan has been approved, discharges must be consistent with the terms and 
conditions of the plan." Pursuant to Section 3-107.C. you are required 
to notify the director of the f a c i l i t y expansion, production increase, 
or process modification that would result i n any significant 
modification i n the discharge of water contaminants. 

Pursuant to subsection 3-109.G.4., this plan approval i s for a period of 
five years. This approval w i l l expire June 5, 1990, and you should 
submit an application for new approval i n ample time before that date. 

On behalf of the st a f f of the Oil Conservation Division, I wish to thank 
you (and your staff and/or consultants) for your cooperation during this 
dicharge plan review. 

Sincerely,/ 

R. L. STAMETS 
Director 

RLS/PB/dp 

cc: Roy Johnson - OCD Santa Fe 
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NOTICE OF PUBLICATION 
STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 
SANTA FE, NEW MEXICO 

Notice i s hereby given t h a t pursuant t o New Mexico 
Water Q u a l i t y C o n t r o l Commission r e g u l a t i o n s , the f o l l o w i n g 
discharge plan has been submitted f o r approval t o the 
D i r e c t o r of the O i l Conservation D i v i s i o n , P. 0. Box 2088, 
State Land O f f i c e B u i l d i n g , Santa Fe, New Mexico 87501 
(505) 827-5800. 

The U. S. Department of Energy, Fenton H i l l Geothermal 
F a c i l i t y (NE/4 Section 13, Township 19 North, Range 2 East, 
NMPM, Sandoval County, New Mexico), H. E. Valencia, 
Authorized Agent, Albuquerque Operations, Los Alamos Area 
O f f i c e , Los Alamos, New Mexico 87544, proposes t o discharge 
water from the geothermal loop t o a se r v i c e pond d u r i n g 
periods of emergency v e n t i n g or durin g periods when 
maintenance operations on the geothermal loop r e q u i r e a 
discharge of water from the loop. The discharge t o the pond 
w i l l be temporary as the water w i l l be r e i n j e c t e d t o the 
geothermal loop when normal o p e r a t i n g c o n d i t i o n s are 
a t t a i n e d . The pond i s scheduled t o be r e l i n e d , a drainage 
and leak monitoring system provided, and the pond made ready 
t o serve the geothermal loop operations f o r f i n a l t e s t s 
scheduled i n 1986 and 1987. The water from the geothermal 
loop has a t o t a l d i s s o l v e d s o l i d s c o n c e n t r a t i o n o f 
approximately 3200 mg/l. The ground water most l i k e l y t o be 
a f f e c t e d i s a t a depth o f approximately 370 f e e t w i t h a 
t o t a l d i s s o l v e d s o l i d s c o n c e n t r a t i o n of approximately 240 
mg/1. 

Any i n t e r e s t e d person may o b t a i n f u r t h e r i n f o r m a t i o n 
from the O i l Conservation D i v i s i o n and may submit w r i t t e n 
comments t o the D i r e c t o r of the O i l Conservation D i v i s i o n a t 
the address given above. P r i o r t o r u l i n g on any proposed 
discharge plan or i t s m o d i f i c a t i o n , the D i r e c t o r o f the O i l 
Conservation D i v i s i o n s h a l l a l l o w a t l e a s t t h i r t y (30) days 
a f t e r the date of p u b l i c a t i o n of t h i s n o t i c e d u r i n g which 
comments may be submitted t o him and a p u b l i c hearing may be 
requested by an i n t e r e s t e d person. Requests f o r p u b l i c 
hearing s h a l l set f o r t h the reasons why a hearing should be 
held. A hearing w i l l be held i f the D i r e c t o r determines 
there i s s i g n i f i c a n t p u b l i c i n t e r e s t . 

in 
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I f no public hearing i s held, the Director w i l l approve 
or disapprove the proposed plan based on information 
available. I f a public hearing i s held, the Director w i l l 
approve or disapprove the proposed plan based on information 
i n the plan and information submitted at the hearing. 

GIVEN Under the Seal of the New Mexico O i l Conservation 
Commission at Santa Fe, New Mexico, on t h i s 6th day of May, 
1985. 

R. L. ST, 
Director 

S E A L 



Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 APR 1 9 1985 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Dick Stamets, Director 
Oil Conservation Division 
P.O. Box 2088 
Santa Fe, NM 87501-2088 

RE: Oil Conservation Division letter dated September 18, 1984 
Oil Conservation Division letter dated February 26, 1985 

Dear Mr. Stamets: 

We have attached a modified map and a supplement to the June, 1984 
Groundwater Discharge Plan for our Fenton Hill Geothermal Operations. This 
map and supplement are intended to respond to the questions and requests in 
Mr. Boyer's September 18, 1984, letter. 

The supplement is stamped "Draft" but we will consider i t as part of the 
Discharge Plan upon your approval. 

Please call Avedon Gallegos at 667-5288, of my office, i f any questions 
arise. 

Attachment: 
As Stated 

cc: 
Jesse Aragon, HSE-DO, LANL, MS-P228 
P. Franke, ESS-DOT, LANL, MS-J981 
M. McCorkle, HSE-8, LANL, MS-E518 

ns:04-16/2670A 
Harold E. Valencia 
Area Manager 

OIL CONSERVATION Dl'/iSiON 
SANTA FE 



DISCHARGE PLAN FOR GEOTHERMAL OPERATIONS AT FENTON HILL 

SANDOVAL COUNTY, NEW MEXICO 

SUPPLEMENT TO THE PLAN BASED ON OCD REVIEW OF SEPTEMBER 18, 1984 

1. The 1" = 20' Rossander Surveying Co. Map of the Fenton Hill Site 

The next update of the map will include the following in its' new 

corrections. These are shown in red markup on the attached copy of the 

current map. 

(a) Location of water supply wells FH-1, 2, and 3; 

(b) Name of the ponding area immediately south of EE-2; 

(c) The location of the proposed 1 million gallon EE-2/EE-3 service 

pond; and 

(d) The "mud pits" referred to on page 34. 

2. Analyses of Service Pond Sediment, Pages 24 - 25. 

The pond referred to on pages 24 and 25 is the pond designated EE-1 

Ponding Area (1 million Gallon retaining pond). 

Some possible reasons for the large deviation in the results of the 

mud analyses obtained by the two independent laboratories have been 

considered again. We have checked the calculations involved in converting 

% to ppm (parts per million) and they seem correct. We have also checked 

the basis for the analyses and they were both based on dried mud. 

The samples were collected at the same time from the same pond but no 

attempt was made to mingle and homogenize the samples submitted to the two 

laboratories. Thus local variations in composition of the mud could 



explain the var ia t ion in resu l t s . For example, an al iquot analyzed may 

have contained a chip of Al metal while the next a l iquot did not. 

The or ig inal percentage calculat ions are provided for comparative 

purposes. 

H-7 Lab ESS-1 Lab 
Cone. Error Cone. Error 

Element % % % Std. dev 

Ag 0.000369 +0.000064 0.00004 0.00004 

Al 0.68 + 0.0764 1.45 0.01 

As 0.0000346 +0.0000086 0.021 0.002 

B 0.0416 0.005 

Ba 0.20 + 0.0108 1.67 0.02 

Ca 1.36 + 0.036 1.69 0.07 

Cd 0.00394 + 0.0004 0.00008 0.00004 

Co 0.00032 0.00004 

Cr 0.0174 + 0.0081 0.0029 0.00004 

Cu 0.0272 + 0.00096 0.0372 0.0001 

Fe 0.2357 + 0.0448 1.36 0.04 

H20 28.48 Dried at 90°C 

Hg 0.0460 + 0.038 

K 0.2737 + 0.0026 1.41 0.08 

Li 0.0105 + 0.00022 0.0169 0.0008 

Mg 0.9906 + 0.0091 0.27 0.040 

Mn 0.0434 + 0.0012 0.060 0.004 

Na 0.5175 + 0.0078 1.92 0.04 

Ni 0.0018 0.0001 

Pb 0.016327 + 0.002633 0.034 0.002 

Se 0.000074 ,+ 0.000004 N.D. 0.004 

Sr 0.0112 0.0004 

Zn 0.0270 + 0.0019 0.0304 0.0012 



3. Status of EE-1 and GT-2 Ponding Areas 

The GT-2 Ponding Area is referred to on page 34 as the Mud Pit. This 

ponding area has been abandoned after the drilling of GT-2. It presently 

contains storm run off and snow melt. It will be backfilled and graded to 

fit the local topography at the time the upper service pond is cleaned and 

reworked. 

The EE-1 Ponding Area served for the drilling of EE-1, was cleaned and 

modified for the drilling of EE-2 and EE-3. It is now the service pond for 

pumping experiments in EE-2/EE-3 and for the redrilling of EE-3. This pond 

is to be cleaned and lined to serve as storage for venting and makeup 

during future reservoir flow experiments. 

4. The 5.7 M Gallon Reservoir 

The "Hyperion" Liner is bedded on a thin layer of sand on a six inch 

thick layer of granular material. This layer is bedded in volcanic tuff. 

A 6 inch 0 perforated CMP drainage field is set in 12" trenches cut in this 

rock, below the granular material layer. This drainage field terminates in 

the collection system described on page 31, which is now installed and 

operating. 

The reservoir has been and will be filled with fresh water from the 

supply wells at the site and hauled in from approved and tested fresh water 

supply away from the site. If storage requirements for emergency venting 

exceed the capacity of the one million gallon service pond, the larger 

reservoir will be used for the excess. 



5. Service Pond - EE-2/EE-3 Drilling 

As stated in the response to question 3, the EE-1 ponding area shown 

on the map has been used as the "service pond" for the EE-2/EE-3 drilling. 

Upon completion of the present workover/redril1ing operations this pond 

will be modified to serve as the retaining pond for pumping operations. 

The present lining of this "service pond" is composed of Betonite 

clays and drilling muds bedded on the tuff and fill as pond sediments. 

This material has been damaged by cleaning (dragline type) operation and 

examination of integrity of the pond is limited. 

6. Retaining Pond - Modified 1 M Gallon Pond 

The "service pond" is presently about 70% full and wells EE-2 and EE-3 

are vented. After the current workover/redril 1 ing when the wells are shut 

in the pond will be empty and modifications discussed on page 33 and 34 can 

be undertaken. This is scheduled for the Spring of 1986. 

Construction drawings will be prepared for modification of this pond. 

These drawings will provide details on erosion control measures to protect 

the ponds clay lined sides. Copies of these drawings will be submitted to 

OCD for review prior to construction. 

7. Change In Reporting Procedures 

On page 36, Item D Reporting is to be changed in Its entirety to the 

followi ng: 



D. Reporting 

(a) The Los Alamos National Laboratory through the DOE will, as 

required by WQCC Section 3-107.C, notify the OCD Director of 

proposed facility changes or process modifications that would 

result in any significant modification in the discharge. Such 

notification will be made prior to the change to allow OCD review 

and comment on the proposed modificaiton prior to its 

implementation. 

(b) Notification of fire, breaks, leaks, spills, and blowouts will be 

made to the OCD and to DOE by the Los Alamos National Laboratory. 

As required by OCD Geothermal Rule G-117, the Hot Dry Rock 

Program Manager at the Los Alamos National Laboratory will inform 

the Santa Fe Office of the OCD, the Health Safety and Environment 

(HSE) Division of the Laboratory and the DOE/LAAO of any incident 

resulting in an increase to the discharge as defined by Rule 

G-117. If immediate notification is required 1t will be in 

person or by telephone from the Program Manager. Subsequent 

notification will be provided as a written report from the HSE 

Division of the Laboratory through the DOE/LAAO to the Director 

of the OCD submitted within ten days after discovery of the 

incident. 

(c) Notification of detection of leakage in the 1 M Gallon service 

pond. Leak detection of the 1 M Gallon service pond is now 

dependent on visual observation on a daily basis. When this pond 



is modified after completion of workover/redrilling operations a 

monitoring and alarm system as described on page 45 will be 

established. Reporting of leaks will be in conformance with OCD 

Geothermal Rule G-117 and paragraph (b) above. Sampling and 

analyses of the contents of the service pond is done routinely by 

site staff and by the HSE Division of the Laboratory. This will 

be coordinated with any leak detection and results furnished as 

part of subsequent notification as required by OCD Rule G-117. 

(d) Notification of use of the 5.7 M Gallon Reservoir for storing 

liquids from emergency venting. The 5.7 M Gallon Reservoir now 

has a leak collection system which returns the liquids to the 

reservoir. Emergency venting of the geothermal reservoir system 

that would increase the leak volume, as defined in OCD Rule 

G-117, would be reported as required by OCD Rule G-117. A major 

venting of the geothermal system will be treated as an unplanned 

operation and notification will be made as required based on 

extension and effect of the venting. 
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S a n t a Fe^N.M^jFriday, March 22,1985 T H E NEWMEXirAM 

World's largest hot, dry rock 
geothermal project nears end 

LOS ALAMOS — The world's largest hot, dry 
rock geothermal energy system will be completed 
in the next three months, culminating 15 years and 
$150 million worth of research. 

A $1 million drilling contract has been awarded 
to Big Chief Drilling Co. of Oklahoma to compete 
the Los Alamos National Laboratory project in the 
Jemez Mountains. 

The drillers will try to connect a huge under
ground geothermal reservoir with two deep, 8-
inch-diameter wells that will draw heat from hot 
rock. The heat will be used to produce electricity. 

"What Los Alamos has accomplished has sim
ply never been done before," Dick Benson, LANL 
program manager, said. "The technology devel
oped here has already had tremendous spinoffs 
for industry, for although the basic drilling con
cept is that used in oil and gas fields, the complica
tions of extreme depth, directional drilling, im
permeable granite, and an intensely hot corrosive 
atmosphere has forced us to fabricate and design 
the tools and technology we needed as the project 
advanced." 

The underground reservoir was created in De
cember 1983. Researchers say it has enough heat 
to supply electricity for about 10 years to a city of 
at least 5,000. 

The geothermal system comprises two wells 
and an underground reservoir of about 4 billion 
cubic feet of hot, fractured rock. One well is about 
14,000 feet deep. The second is about 9,300 feet 
deep, and the drilling company will drill that well 
to about 12,800 feet to connect the two and draw 
heat from the 500-degree Fahrenheit reservoir. 

Benson said the drilling, testing, and initial ex
periments should take about 90 days, depending 

bn weather. "Once we make the connection we 
will begin long-term testing to essentially com
plete the solid technological base for private in
dustry to develop," Benson said. 

"The enormous potential of this hot dry rock 
energy source — reachable in many places on 
earth — coupled with the tremendous technologi
cal risks necessary to develop the resource, were 
too great to be assumed independently by indus
try," Benson said. 

Benson said the perceived risks would be re
duced if a second successful system were brought 
in at a different site. 

"This should bring hot dry rock development to 
the point at which industry could proceed on its 
own," he said. 

The hot, dry rock geothermal technology has 
been under development by lab researchers since 
1970. 

The process involves fracturing large areas of 
hot, deep rock by forcing cold water under pres
sure down a well into the hot rock. After the frac
tures are made, cold water is circulated through 
the rock and brought, heated, to the surface 
through a second well. The heat is removed from 
the water and could be used to produce electricity, 
space or industrial heat. 

An earlier, smaller system with a 10,000-foot-
deep reservoir produced about 5 megawatts of 
heat. Electricity produced by this system was 
used to power equipment at the Fenton Hill geoth
ermal research site. 

Since 1980, the- project has received funding 
from West German and Japanese governments, 
as well as the U.S. Department of Energy. 
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TONEY ANAYA POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501 
1505) 827-5800 

February 26, 1985 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Harold E. Valencia, Area Manager 
U. S. Department of Energy 
Albuquerque Operations 
Los Alamos Area O f f i c e 
Los Alamos, NM 87544 

Dear Mr. Valencia: 

We have received your l e t t e r dated February 20, 1985, 
requesting an extension t o operate w i t h o u t an approved 
discharge p l a n . I t i s our understanding t h a t a response t o 
a l e t t e r from OCD dated September 18, 1984, concerning your 
discharge plan f o r the Fenton H i l l Geothermal Operation w i l l 
be submitted by A p r i l 15, 1985. 

Pursuant t o Section 3-106.A. of the New Mexico Water Q u a l i t y 
C o n t r o l Commission Regulations and f o r good cause shown, the 
U. S. Department of Energy i s hereby granted i t s request t o 
operate i t s Fenton H i l l Geothermal Operation w i t h o u t an 
approved discharge plan u n t i l June 30, 1985 provided a l l 
i n f o r m a t i o n requested by" OCD i n a l e t t e r dated September 18, 
1984, i s submitted no l a t e r than A p r i l 15, 1985. 

Re: L e t t e r dated February 20, 
1985, requesting an ex
ten s i o n t o operate w i t h 
out an approved discharge 
plan f o r the Fenton H i l l 
Geothermal Operation 



I f you have any questions on t h i s extension, or on the 
discharge plan process,, please f e e l free to contact Dave 
Boyer or Ph i l Baca at (505) 827-5812. 

R. L. STAMETS 
Director 

RLS/PB 

cc: Roy Johnson - OCD 



m Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

Mr. Dick Staments, D i r e c t o r 
O i l Conservation D i v i s i o n 
P. O. Box 2088 
Santa Fe, New Mexico 87501-2088 

RE: L e t t e r dated September 18, 1984, Discharge Plan f o r 
Geothermal Operations a t Fenton H i l l , Sandoval County, 
New Mexico 

Dear Mr. Staments: 

On November 19, 1984, my l e t t e r t o you was t o confirm an under
standing between your s t a f f , t h i s o f f i c e , and the Los Alamos 
Nat i o n a l Laboratory. I t was agreed t h a t requests s p e c i f i e d i n 
the referenced l e t t e r d i d not need t o be addressed u n t i l a f t e r 
an o n s i t e v i s i t (attachment). The v i s i t was scheduled f o r 
December 14, 1984, but, was cancelled due t o adverse weather 
c o n d i t i o n s . 

We are i n the process of preparing a response and have scheduled 
t o submit i t by A p r i l 15, 1985. We proposed t o provide the requested 
i n f o r m a t i o n i n a l e t t e r format and when agreement i s reached, the 
discharge plan w i l l be modified and submitted t o your o f f i c e . 

I f an extension i s necessary t o accommodate the requested schedule, 
we request t h a t the extension be granted under Section 3-106 A. of 
the WQCC re g u l a t i o n s which s t a t e , "...or such longer time as the 
d i r e c t o r s h a l l f o r good cause allow." 

I again want t o extend an i n v i t a t i o n f o r you and your s t a f f t o 
tour the Fenton H i l l f a c i l i t i e s . Any dates t h a t are convenient 
f o r you are acceptable. I be l i e v e a tou r w i l l add t o your and 
your s t a f f ' s understanding of the Fenton H i l l operations. Please 
contact Avedon Gallegos, of my s t a f f , a t 667-5288 t o arrange f o r 
a v i s i t . 

S i n c e r e l y , 

Harold E. Valencia 
Area Manager 

Attachment 

cc: W. Hansen, HSE-DO, MS P228 
P. Franke, ESS-DOT, MS J981 
M. McCorkle, HSE-8, MS E518 OIL cc:-.-: 

j 

in 



NOV 19 tt8« 

Dick Stamets, Director 
Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 

RE: Request for Additional Information on the "Discharge Plan 
for Geothermal Operations at Fenton H i l l , Sandoval County, NMj 

Dear Mr. Stamets: 

Mr. Melvin McCorkle with the University of California has been 
in contact with your office regarding a September 18, 1984 
letter from Mr. David Boyer. Since Mr. Boyer was out of the 
office until October 24, and could not be reached, Mr. Phil Baca 
agreed that requests specified in the above referenced letter do 
not need to be addressed until after an on-site v i s i t . Such 
a v i s i t w i l l add to your staff's understanding of our oper
ations. 

I would like to extend an invitation to you, Mr. Baca and 
Mr. Boyer, to tour the Fenton H i l l F a c i l i t i e s at your 
convenience. Please contact Don Gallegos with my staff at 
667-5288 to arrange for a v i s i t . 

Sincerely, 

Original signed 
Harold E. Valsncte 

Harold E. Valencia 
Area Manager 

cc: 
Jesse Aragon, HSE-DO, LANL, M.S. P228 
P. Franke, ESS-DOT, LANL, M.S. J981 
M. McCorkle, HBE-8, LANL, M.S. E518 

DOE f :32b 10 OFFICIAL FILE COPY 



Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 JIL. 
OIL CONSERVATION DIVISION 

SANTA FE 

Dick Stamets, D i r e c t o r 
O i l Conservation D i v i s i o n 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 

RE: Request f o r A d d i t i o n a l I n f o r m a t i o n on the "Discharge Plan 
f o r Geothermal Operations a t Fenton H i l l , Sandoval County, NM" 

Dear Mr. Stamets: 

Mr. Melvin McCorkle w i t h the U n i v e r s i t y of C a l i f o r n i a has been 
i n contact w i t h your o f f i c e regarding a September 18, 1984 
l e t t e r from Mr. David Boyer. Since Mr. Boyer was out of the 
o f f i c e u n t i l October 24, and could not be reached, Mr. P h i l Baca \V 
agreed t h a t requests s p e c i f i e d i n the above referenced l e t t e r do ~ ~ t r 

not need t o be addressed u n t i l a f t e r an o n - s i t e v i s i t . Such 
a v i s i t w i l l add t o your s t a f f ' s understanding of our oper
ations . 

I would l i k e t o extend an i n v i t a t i o n t o you, Mr. Baca and 
Mr. Boyer, t o tou r the Fenton H i l l F a c i l i t i e s a t your 
convenience. Please contact Don Gallegos w i t h my s t a f f a t 
667-5288 t o arrange f o r a v i s i t . 

S i n c e r e l y , 

Harold E. Valencia 
Area Manager 

cc: 
Jesse Aragon, HSE-DO, LANL, M.S. P228 
P. Franke, ESS-DOT, LANL, M.S. J981 
M. McCorkle, HSE-8, LANL, M.S. E518 



TONEY ANAYA 
GOVERNOR 

STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

September 18, 1984 
POST OFFICE 80X 2088 

STATE LAND OFFICE BUILDING 
SANTA FE, NEW MEXICO S7501 

(505) 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Harold E. Valencia, Area Manager 
U. S. Department of Energy-
Albuquerque Operations 
Los Alamos Area o f f i c e 
Los Alamos, New Mexico 87544 

Re: "Discharge Plan f o r Geothermal Operations a t 
Fenton H i l l , Sandoval County, New Mexico" 

Dear Mr. Valencia: 

The OCD received the above-referenced document August 10, 
1984 , and has reviewed i t f o r compliance w i t h the ground 
water p r o t e c t i o n requirements of Part 3 of the New Mexico 
Water Q u a l i t y C o n t r o l Commission (WQCC) Regulations. When 
complete and approved, t h i s discharge plan w i l l also s a t i s f y 
OCD Geothermal Rule G-116 "Disposal of Produced Waters." 

Since discharges from the ponds t o canyon a l l u v i u m o f f - s i t e 
have been dis c o n t i n u e d and are not proposed as p a r t of t h i s 
discharge p l a n , t h i s g r e a t l y s i m p l i f i e s plan review. 
However, I do have several questions, comments and requests 
f o r c l a r i f y i n g i n f o r m a t i o n . 

1. Update the 1" = 20' Rossander Surveying Co. Map 
t o include the f o l l o w i n g : 

(a) Location of water supply w e l l s FH-1, 2, and 
3; 

(b) Name of the ponding area immediately south 
of EE-2; 

(c) The l o c a t i o n of the proposed 1 m i l l i o n 
g a l l o n EE-2/EE-3 service pond; and 

(d) The "mud p i t s " r e f e r r e d t o on page 34. 



2. Which se r v i c e pond was sampled f o r the bottom 
sediment analyses presented on pages 24-25? 
Why i s there such a larg e d e v i a t i o n between the 
r e s u l t s of the two analyses? 

3. What i s the c u r r e n t and proposed s t a t u s f o r the 
EE-1 and GT-2 ponding areas? Are these the two 
service ponds r e f e r r e d t o a t the top of page 29? 

4. What i s the composition of the s u b l i n e r under the 
5.7 M g a l l o n r e s e r v o i r (p. 31)? I s the water 
c u r r e n t l y and proposed t o be i n t h i s pond f r e s h 
water from the supply w e l l s (except f o r emergency 
v e n t i n g of the geothermal r e s e r v o i r ) ? 

5. R e f e r r i n g t o the map referenced i n question 1, 
which pond has served as the "serv i c e pond" f o r the 
EE-2/EE-3 d r i l l i n g p.31)? Provide d e t a i l s on 
thickness and i n s t a l l a t i o n of the cl a y l i n e r . Was 
t h i s l i n e r removed duri n g the l a s t c l e a n i n g f o r 
t h i s pond? 

6. Since the r e t a i n i n g pond would o r d i n a r i l y be 
empty (p.32), provide i n f o r m a t i o n on erosion 
c o n t r o l measures proposed t o p r o t e c t the pond's 
c l a y - l i n e d sides w i t h the pool plans and 
s p e c i f i c a t i o n s t o be submitted t o OCD f o r review. 

7. The proposed r e p o r t i n g s e c t i o n (p.36) i s 
inadequate: 

(a) The discharger i s r e q u i r e d by WQCC Section 
3-107.C. t o n o t i f y the OCD d i r e c t o r of 
proposed f a c i l i t y changes or process 
m o d i f i c a t i o n s t h a t would r e s u l t i n any 
s i g n i f i c a n t m o d i f i c a t i o n i n the discharge. 
Such a n o t i f i c a t i o n must be made p r i o r t o the 
change t o allow OCD review and comment on the 
proposed m o d i f i c a t i o n p r i o r t o i t s 
implementation. 

(b) The DOE should propose m o n i t o r i n g , i n s p e c t i o n 
and r e p o r t i n g procedures t h a t cover the 
f o l l o w i n g items: 

(1) OCD n o t i f i c a t i o n of major or minor 
breaks, s p i l l s or leaks pursuant t o 
OCD Geothermal Rule G-117; 
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(2) OCD n o t i f i c a t i o n of d e t e c t i o n of 
leakage i n the 1 M g a l . se r v i c e pond 
i n c l u d i n g r e s u l t s of DOE sample analyses, 
and proposed DOE a c t i o n ; and 

(3) OCD n o t i f i c a t i o n of use of the 5.7 
m i l l i o n g a l . water pond t o st o r e l i q u i d s 
r e s u l t i n g from emergency v e n t i n g of the 
geothermal r e s e r v o i r system. 

I f you have any questions regarding the i n f o r m a t i o n 
requested, please contact me a t the above address or by 
telephone a t 827-5812. Since I w i l l be out of the o f f i c e 
u n t i l October 24, I w i l l be unable t o answer i n q u i r i e s p r i o r 
t o t h a t date. 

S i n c e r e l y , 

DAVID G. BOYER 
Hydrogeologist 

cc: OCD D i s t r i c t IV 

Enclosure: (Geothermal Rules G-116, 117) 



Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

AUG 8 1984 AUG 1(11964 ij j: 

Joe Ramey, D i r e c t o r 
O i l Conservation D i v i s i o n )''~7'^'^ ?̂\>\-rioN DIV

! l̂o"? 
State Land O f f i c e Bldg., Room 206 °' " C*MTS F" 
310 Old Santa Fe T r a i l c..;.i^.-
Santa Fe, New Mexico 87501 . 

Dear Mr. Ramey: 

Enclosed are three copies of the "Discharge Plan f o r Geothermal 
Operations at Fenton H i l l , Sandoval County, N.M.", which was 
prepared by the Los Alamos National Laboratory. 

The comments contained i n your February 22, 1984 l e t t e r have 
been incorporated. 

I f you have questions, please c a l l B i l l Crismon at 667-5288. 

Sincerely, 

Harold E. Valenci 
Area Manager 

Enclosure 



ST . : . '.IF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

TONEY ANAYA 
GOVERNOR 

February 22, 1984 POST OFFICE BOX 20BB 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501 
(5051 827-5800 

Department of Energy 
Albuquerque Operations 
Los Alamos Area O f f i c e 
Los Alamos, New Mexico 87544 

A t t e n t i o n : Mr, William Crisman, Jr. 

Gen tlemen: 

The d r a f t of the Groundwater Discharge Plan f o r the 
Fenton H i l l Geothermal Operations has been reviewed 
w i t h the f o l l o w i n g comments which should be addressed 
i n the f i n a l plans: 

1. No analysis of m a t e r i a l i n bottom of 
service pond ( a f t e r page 25). 

2. That i n c l o s i n g any ponds they should 
be s l i g h t l y mounded so as to ensure t h a t 
r a i n water w i l l be d i v e r t e d . 

With these incorporated, the f i n a l plan should be 
approvable. 

JDR/fd 



Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 mj 

Mr. Joe Ramey, Director 
O i l Conservation Division (OCD) 
P. 0. Box 228 

Santa Fe, New Mexico 87501 

RE: Groundwater Discharge Plan for Fenton H i l l 

Dear Mr. Ramey: 

Enclosed i s a d r a f t of the Groundwater Discharge Plan for the Geothermal Opera
tions at Fenton H i l l . As discussed i n my May 26, 1983 l e t t e r , three complete 
f i n a l copies of the plan w i l l be forwarded to you after completion of the OCD 
review and approval process. 

I f additional information or c l a r i f i c a t i o n i s necessary, please c a l l William 
Crismon at 667-5288 or Wally McCorkle at 667-7957. We are looking forward to 
working with your s t a f f on t h i s matter. 

Sincerely, 

William Crismon, Jr. f N-
Chief, Technical Programs Branch 

Enclosure 

cc: 
A. Drypolcher, NMEID, Santa Fe, NM 
F. Humke, USEPA, Dallas, Texas 

m 



STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION -

TONEY ANAYA POST OFFICE BOX eoas 
GOVERNOR i n n - , S T A T E L A N D 0 F F I C E BUILDING 

J U n e 6 / 1 9 8 3 SANTA FE, NEW MEXICO 87501 
_ * 1505)827-5800 

Harold E. Valencia 
Area Manager 
Department" of"^Energy-
Albuquerque Operations 
Los Alamos Area O f f i c e 
Los Alamos, New Mexico 87544 

Dear Mr. Valencia: 

The due date f o r the submission of your groundwater 
discharge plan f o r the JFenton H i l l a c t i v i t i e s i s 
hereby extended from May 25, 198 3 t o June 30, 198 3. 

Yours very t r u l y , 

JOE D. RAMEY 
D i r e c t o r 

JDR/fd 

cc: Oscar Simpson 
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Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

2 5 1983 

Mr. Joe Ramey, D i r e c t o r 
O i l Conservation D i v i s i o n 
P. 0. Box 228 
Santa Fe, New Mexico 87501 

RE: Groundwater Discharge Plan f o r Fenton H i l l 

Dear Mr. Ramey: 

Recently you and members of your s t a f f met w i t h Laboratory s t a f f 
members t o discuss your request f o r a groundwater discharge plan 
f o r the Fenton H i l l a c t i v i t i e s . 

S u b s t a n t i a l progress has been made toward completion of the p l a n ; 
however, an extension from May 25, 1983 u n t i l June 30, 1983 as 
the due date f o r submission of the plan i s requested. 

As reviewed w i t h you a t the May 6, 1983 meeting, the Laboratory 
needs a d d i t i o n a l time t o f u r t h e r i n v e s t i g a t e double l i n i n g 
techniques f o r r e t e n t i o n ponds. The Fenton H i l l p r o j e c t requires 
the cleanout and reuse of ponds used t o s t o r e d r i l l i n g f l u i d s . 
This requires us t o formulate a l i n i n g technique t h a t w i l l allow 
us t o "muck out" the d r i l l i n g f l u i d ponds w i t h o u t breaching the 
l i n i n g . Secondly, the d r i l l i n g muds on the bottom of the e x i s t i n g 
d r i l l i n g f l u i d pond must be c h a r a c t e r i z e d t o permit development of 
an acceptable disposal method. F i n a l l y , we w i l l upgrade the c u r r e n t 
d r a f t of the contingency s e c t i o n of the plan. 

As you suggested, the June 30, 1983 submission w i l l c o n s i s t of 
s i n g l e d r a f t plan and a f t e r appropriate review, necessary c l a r i f i 
c a t i o n and/or submission o f a d d i t i o n a l i n f o r m a t i o n and approval by 
your o f f i c e , three complete f i n a l copies of the submission w i l l 
be forwarded t o your o f f i c e . 

The courtesy extended t o the Laboratory s t a f f i s appreciated. You, 
or members of you s t a f f , are i n v i t e d t o t o u r the Fenton H i l l F a c i l 
i t y . To arrange a t o u r , please c a l l Mr. W i l l i a m Crismon a t 667-5288 
or Mr. Wally McCorkle a t 66 7-7957. We are l o o k i n g forward t o con
t i n u e d i n t e r a c t i o n w i t h your s t a f f . 

S i n c e r e l y , 

Hkfold W. Va 
Area Manager 

cc: A. Drypolcher, NMEID, Santa Fe, NM 
Fred Humke, USEPA, Da l l a s , Texas 
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(505) B27-2434 

-Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, NM 87544 

RE: Mr. Harold Valencia 
Area Manager 

RE: Request f o r Discharge Plan 
fo r Geothermal Operations at 
Fenton H i l l 
Sandoval County, NM 

Dear Mr. Valencia: 

Under provisions of the regulations of the Water Quality Control Commission you 
are hereby n o t i f i e d that the f i l i n g of a discharge plan f o r your Geothermal Fen
ton H i l l F a c i l i t y located i n Sandoval County, New Mexico, i s required. Discharge 
plans are defined i n Section 1-101.P of the regulations and a copy of the regula
tions i s enclosed f o r your convenience. 

This plan should cover a l l discharges of e f f l u e n t at the plant s i t e s or adjacent 
to plant s i t e s . Section 3-106 A of the ̂ regulations requires submittal of the 
discharge plans w i t h i n 120 days of receipt of t h i s notice unless an extension of 
t h i s period i s sought and approved. 

The discharge plans should be prepared i n accordance wi t h Part 3 of the Regula
tions . 

I f there are any questions on t h i s matter, please do not hesitate to c a l l Oscar 
Simpson at 827-5822. Mr. Simpson has been assigned r e s p o n s i b i l i t y for review 
of a l l discharge plans. 

JDR/OS/dp 

cc: Mr. Melvin McCorkle 
P.O. Box 1663 
Mail Stop E518 
Los Alamos, NM 87545 

BRUCE KING 
GOVERNOR 
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Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

a s i "^ 

Mr. Oscar Simpson 
Hydrogeologist 
Energy and Minerals Department 
P. 0. Box 2088 
Santa Fe, NM 87501 

Re: Los Alamos National Laboratory Hot Dry Rock (HDR) Geothermal Project 
at Fenton Hill 

Dear Mr. Simpson: 

As the result of your tour of the HDR project at Fenton H i l l , you requested 
additional information before determining i f submission of a groundwater 
discharge plan is necessary as a requirement under New Mexico Groundwater 
Standards. 

The items enumerated below are my understanding of the requested additional 
information. 

1. All of the flow data since October 1979. 
See five data sheets attached. 

2. Water quality information of the Abiquiu Tuff. 
See attached report number LA-8964-MS entitled 
"Aquifer Evaluation at Fenton Hill 
October and November, 1980". 

3. USGS Topo Map numbers for the Fenton Hill Area. 
The following 7.5 minute quadrangle maps are 
available from the USGS, Federal Center, Denver, 
Colorado 80225. 

a. Redondo Peak. 
b. - Valle San Antonio. 
c. Seven Springs. 
d. Jemez Springs. 

4. An aerial photo or site plan of Fenton Hill project. 
See attached drawing entitled "Topographic Map of the 
Geothermal Site". 
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5. The plans and specifications for the 5 million gallon 
storage pond. 

a. See attached 14 drawings entitled "Water Storage 
Pond, TA-57". 

b. See attached booklet entitled "Title I I , Water 
Storage Pond - TA-57". 

6. Schematic of the well casing for each well. 
See attached drawing for EE-1 pipe string, GT-28 
string, EE-2 as completed on May 12, 1980 and EE-3. 

7. An inventory, including name, manufacturer, and quantity 
of additives used for drilling and/or testing. 

See two data sheets attached. 

On behalf of the Department of Energy (DOE) and the Laboratory, I want to 
express my appreciation for the cooperation you have extended to us. I f 
additional information is needed, please feel free to contact the DOE or 
the Laboratory staff with your request. 

Sincerely yours, 

Harold E. Valencia 
Area Manager 

Attachments 
As stated 



# # 

August 13, 1981 

Co 

ADDENDUM TO THE SOP FOR "THE USE OF Br TO STUDY WATER 

CIRCULATION PATTERNS AT TA-57 (FENTON HILL)". 

The changed condition needed to be covered by thi s addendum i s that 

the irradiated NH^Br w i l l be injected as a solution instead of a cr y s t a l l i n e 

s o l i d . I t w i l l be transported from our Hot Cells at TA-48 to Fenton H i l l i n 

this same solution form. The lead shield for transporting t h i s solution is 

described i n the review of i t by Carl Buckland dated March 20, 1980. 

Br-82 i n thi s form is i n group 4 for transport considerations and as 

such we can transport 20 Ci. There is no problem with producing t h i s amount 

at the reactor and processing i n our hot c e l l s . This would also be satisfactory 

as far as d i l u t i o n underground i s concerned to an amount up to about 4 Ci. I f 

there is a need to go higher than t h i s , i t would probably have resulted from 

a larger d i l u t i o n factor so the f i n a l predicted surface concentration instead 

of a set number of curies at s t a r t time should be the most important considera

t i o n . 
82 

Insertion of the Br at Fenton H i l l . The shield containing the radio

active solution w i l l be placed near the piping system. I t w i l l be connected 

to that piping by a system of tubing, f i t t i n g s , and valves rated to withstand 

the pressure needed to force the Br-82 solution into the recir c u l a t i n g water 

that is going back downhole. I t must be checked for crimps or obvious damage 

before being connected. With the valves at the pig s t i l l closed, the valves 

from the main rec i r c u l a t i n g l i n e to the well are opened to bring pressurized 

water up to the valves at the pig. Check carefully for leaks, then i f there 

are none, open the pig valve on the low pressure side (toward the well) f i r s t , 

then the high pressure side from the water tank. These can be done simul

taneously but there may be a small chance of Br-82 solution diffusing back 

into the water supply i f the high pressure l i n e were l e f t open to the pig 

and the outlet kept closed. The b a l l valves presently i n use w i l l flush 

down to a lower contamination level i f they are operated several times during 

the rinse period of 5-10 minutes. On shutdown the high pressure supply l i n e 

to the pig is closed, then the valve between the well and the pig, then the 

drain l i n e for the tubing connections i s opened, then disconnect the tubing 

from the pig and drain i t into a pla s t i c b o t t l e . The tubing should be 



placed i n a pl a s t i c bag for return to CNC-3. I t and the drain water i n the 

bot t l e should be monitored before transport or disposal. The only variation 

in the above sequence that can cause trouble i s to open the drain l i n e 

while there i s s t i l l pressure on the system. Extension handles have been 

used to operate the b a l l valves but there i s no evidence at present that 

says th i s is necessary, i t i s j u s t good practice. 

I t i s appropriate to point out that at some point between the present 

level of 400 mCi and the upper l i m i t of 20 Ci described i n th i s SOP, a new 

pig with more shielding might be needed. I t should not be necessary to 

revise the document to cover t h i s s i t u a t i o n . The requirement is already 

l a i d on that H-l approve the shipment for departure. This document does 

apply the requirement that a responsible person i n H-l be consulted 

about plans when a new pig is to be constructed and be asked to inspect 

i t at any stage i n construction he deems necessary. 

This operation appears to be safer than the previous one of transporting 

and i n j e c t i n g the solid ammonium bromide, but some experiments may require 

the f i r s t method. I t is retained as an alternate accepted procedure. 

in 



Attachment to the AddJfKfm to S.O.P. for "The Use of 8 # t o Study Water 
Circulation Patterns at TA-57 (Fenton Hill)" 

This is a difficult subject to cover in simple 
terms, tables and graphs because of the many 
variables in tubing materials, wall thicknesses, 
hardness and surface finishes. 
Although SWAGELOK Tube Fittings greatly sim
plify and lower the cost of a tubing installation, 
certain good practices are necessary. The tubing 
material must be softer than the fitting material. 
Typical recommended ordering instructions are 
shown for each type of tubing. 
When tubing is properly selected and handled 
and when SWAGELOK Tube Fittings are assem
bled according to instructions, assemblies will 
remain leak-free far beyond the allowable work
ing pressures shown. SWAGELOK Tube Fittings 
have been repeatedly tested to the burst of the 
tubing in both the minimum and maximum wall 
thickness shown for each size. 

SWAGELOK Tube Fittings are not normally rec
ommended for tube wall thicknesses beyond the 

ranges shown for each size. If you have tubing 
thinner or thicker than shown on the tables, re
quest information from your local distributor. 
Shown in the TABLES 1, 2, 3 & 4 are maximum 
allowable working pressures for ALUMINUM, 
COPPER, STEEL and STAINLESS STEEL tubing 
in various wall thicknesses. 
All allowable working pressure loads are calcu
lated from S values as specified by Table 302.3.1 
and Paragraph 304.1.2 of Code for Pressure 
Piping ANSI B31.3. 
TABLE 5 shows factors for calculation of work
ing pressures at elevated temperatures. For a 
given material, multiply the factor shown times 
allowable working pressure. 
TABLE 6 is a Chart of Factors. It can be used to 
calculate allowable pressures with other tubing 
materials not shown in tables 1, 2, 3 & 4. Multi
ply the factor x allowable stress value in psi to 
determine allowable pressure. 

ALLOWABLE PRESSURE CHARTS 

TABLE 1 • ALUMINUM TUBING* 
Minimum ultimate tensile strength 38.000 p.s.i. • For metal temperatures 
not to exceed -20' to 100'F. • Allowable working pressure loads calculated 
from S values as specified by Table 302.3.1 and Paragraph 304.1.2 of Code 
for Pressure Piping ANSI B31.3. 

TUBE 
O.D. 
(IN.) 

TUBE WALL THICKNESS (INCHES) SWAGELOK 
FITTING 
SERIES 

TUBE 
O.D. 
(IN.) .035 .049 .051 .065 .083 .095 .109 .120 

SWAGELOK 
FITTING 
SERIES 

H" WORKING PRESSURE* (PSIG) 200 

M«' 4,142 5,966 300 

V4- 2,992 4,408 5,405 400 

»/!.' 2.327 3,401 4,132 500 

M " 1,909 2,764 3.353 600 

ri' 1,406 2,014 2,422 2,755 810 

H " 1,111 1,586 1,900 2,147 1010 

vr 1,301 1,558 1,767 2,299 1210 

ft" 1,111 1,320 1,491 1410 

1 " 959 1,149 1,301 1,681 1,947 1610 

SUGGESTED ORDERING INFORMATION 
High quality aluminum-alloy drawn seamless tubing ASTM B-210 or 
equivalent. (Values shown are for alloy 6061-T6.) 

TABLE 2 • COPPER TUBING* 
Minimum ultimate tensile strength 30.000 p.s.i. • For metal temperatures 
not to exceed -20 c to 100CF. • Allowable working pressure loads calculated 
from S values as specified by Table 302.3.1 and Paragraph 304.1.2 of Code 
for Pressure Piping ANSI B31.3. 

TUBE 
O.D. 
(IN.) 

TUBE WALL THICKNESS (INCHES) SWAGELOK 
FITTING 
SERIES 

TUBE 
O.D. 
(IN.) .028 .035 .049 .065 .083 .095 .109 .120 

SWAGELOK 
FITTING 
SERIES 

ri" 3,198 4,056 WORKING PRESSURE (PSIIil 200 

M . " 2,034 2,616 3,768 ^ — , ' mm< ^ 300 

V," 1,464 1,890 2,784 [ 3,750 J ^— 4 OX) 

M i  1,470 2,148 2,952 500 

tt" 1,206 1,746 2,412 600 

ri" 888 1,272 1,740 2,292 810 

H" 1,002 1,356 1,776 2,076 1010 

H* 822 1.116 1,452 1,686 1,968 1210 

ft" 702 942 1,230 1,422 1,656 1410 

1- 606 822 1,062 1,230 1,428 1,590 1610 

SUGGESTED ORDERING INFORMATION 
Soft annealed seamless copper tubing ASTM B-75 or equivalent. 

'See note on reverse side 

CRAWFORD FITTING COMPANY / 29500 Solon Road / Solon, Ohio 44139 
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Standard Operating Procedure 

for the Use of Radioactive Br at TA-57 (Fenton H i l l ) 

This is a short form of the operating procedure. 82 Br i s used to study 

a water c i r c u l a t i o n problem at the d r i l l s i t e . I t i s injected at several 

thousand feet below the surface and i t s c i r c u l a t i o n path studied by nuclear 

counting techniques. The quantities of ra d i o a c t i v i t y involved are about 

100 mCi to i n j e c t downhole, about 200 mCi to leave CNC-3 for transport to 

Fenton H i l l , and 500 mCi at CNC-3. This amount does not apply to the pro

cedure described i n the addendum. 

The hazards involve exposure of operating personnel to the radiation 

from the source during i t s preparation, analysis, transportation, and 

emplacement; or contamination of the vehicle, the public roads, the d r i l l i n g 

r i g , or the surrounding s i t e . 

The source w i l l be prepared by i r r a d i a t i o n of high-purity ammonium 

bromide with neutrons at Omega s i t e . I t s transportation to CNC-3 is 

covered by an existing SOP. Analysis, repackaging and testing of the 

primary container w i l l be done at the Hot Cells remotely so there is no 

radiation exposure hazard at t h i s stage. The transportation shield w i l l 

be covered with p l a s t i c while i t i s i n the c e l l so i t w i l l be kept clean. 

The shield is equipped with a bolt-on l i d that i s equipped with an 0-ring 

gasket to prevent leakage of the sample. The shield w i l l be bolted to the 

bed of the truck so that an accident w i l l not separate i t from the vehicle. 

H-l monitors w i l l check the outside of the shield with rough swipes over the 

whole surface. They must read no more than background for release of the 

shipment to proceed to Fenton H i l l . Surface and 1 meter readings w i l l be 

taken and recorded on a tag on the shield by H-l. I t is the responsibility 

of CNC-3 personnel to be absolutely certain that H-l has completed t h e i r 

monitoring, labeling of the pig and the vehicle, and any other of th e i r 

assigned tasks before departure. H-l group o f f i c e w i l l be n o t i f i e d when a 

shipment i s to leave. A l l personnel escorting the sample or working near 

i t w i l l wear f i l m badges and those who might come i n close enough contact 

to receive more than a few mr w i l l be equipped with pocket dosimeters and 

finger ring badges as needed. There w i l l be an H-l monitor on s i t e at 

Fenton H i l l before the shield is removed from the truck and u n t i l H-l is 

sat i s f i e d there i s no longer a hazard from that source. The closest contact 

of personnel to the unshielded source w i l l occur when i t i s removed from the 
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lead transportation shield. The separation distance w i l l be about 0.6 m 

and the exposure time about 1 minute. The source while i n th i s position 

is not actually unshielded except i n a very narrow cone straight down 

because i t i s packaged i n a nose cone of tungsten metal that screws onto 

the d r i l l stem while the source s t i l l inside the W is inside the lead 

transportation shield. The NH^Br is flame sealed i n a small quartz tube 

and tested at 200°C and 6000 psi before i r r a d i a t i o n since t h i s is the 

environment i t must survive up to the time of down hole i n j e c t i o n . I f i t 

is used i n deeper holes that lead to more severe conditions preceeding 

the crushing of the source, i t w i l l be tested appropriately. H-l w i l l 

monitor the areas of the Fenton H i l l s i t e that might be exposed to the Br 
82 

isotope u n t i l they are convinced there i s no hazard. The Br is ideal 

for t h i s type of experiment because i t s half l i f e of 35.4 hours is short 

enough that very l i t t l e of the injected isotope can diffuse to the surface 

before decay. I t s gamma rays are well known and make i t s assay and 

detection very simple. I t s biological hazard is very low compared to the 

previously used radioiodine. 

The CNC-3 personnel who w i l l do the work on thi s experiment are: 

John W. Barnes, s t a f f member, working with radioactive 

materials since 1942 and i n charge of radiochemistry hot 

cells at TA-48 since 1963. 

Glenn E. Bentley, s t a f f member, working i n isotope production 

i n the TA-48 hot cells since 1976, specialist on Pu i n s o i l , 

and had been i n charge of an environmental analytical 

laboratory i n Boulder, Co. 

Two senior technicians, Thomas P. DeBusk and Martin A. Ott, have 

been working with radioactive materials i n the TA-48 hot 

cells since 1963 and 1965 respectively. 

There may be additional people involved i n t h i s operation i n the 

future, i t is the responsibility of the CNC-3 st a f f members named above 

to assure that those making the t r i p and inserting the source are qualified 

by having s u f f i c i e n t experience with the equipment, radioactive material, 

and have read t h i s SOP. 

The longer form of operating procedures for handling the Br source 

is included as an attachment. 
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The i n t e g r i t y of the Br sealed i n a quartz tube can be monitored by 

the down-hole G-M tube. The r e l i a b i l i t y of the tube is v e r i f i e d by i t s 

response to the known natural radioactive background. At insertion depth 

the quartz tube i s broken by a motor driven ram and again the G-M tube is 
82 

used to v e r i f y completion of the insertion. Starting with 100 mCi of Br 

and mixing i t with 300000 gal of water w i l l lead to a concentration of 

2 x 10 pCi/cc at 3 days after insertion. This i s well below the allowable 
-4 82 

value of 8 x 10 pCi/cc l i s t e d i n Allan Stokers memo. Any Br getting to 

the surface at completion of the experiment w i l l be collected i n either the 

EE-1 or GT-2 ponds. 

G-3 and G-4 personnel w i l l be the same people who normally take part i n 

experiments at the Fenton H i l l s i t e . 

The above SOP is a short form condensation of operating directions that 

are included as attachments. I t i s understood that the operating directions 

do not c o n f l i c t with operating philosophy or boundary conditions expressed 

in the SOP. The operating directions covering appropriate parts of the work 

have been originated by G-3, G-4, H-8 and CNC-3 with considerable input 

from H-l during the w r i t i n g . 
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Operating Directions for Production, Analysis and 
82 

Emplacement of Br at Fenton H i l l 

SUMMARY 

82 
Br is produced at the Omega West reactor by neutron capture on Br 

82 

present i n Analytical Reagent grade NH^Br. Br has a half l i f e of 35.4 

hours and pri n c i p a l gamma energies from 554 to 1475 keV. Ammonium bromide 

as a solid i s sealed i n a quartz ampoule for i r r a d i a t i o n , analysis and 

transportation to the s i t e . The s o l u b i l i t y of ammonium bromide i s 97g/100 cc 

of water at 25°C. The sa l t for i r r a d i a t i o n is flame sealed i n quartz under 

mild vacuum. The sealed ampoule is tested at 6000 psi (external) before 

i r r a d i a t i o n . I t is tested for possible breakage during i r r a d i a t i o n by putting 

i t i n b o i l i n g water and looking for bubbles. I n t e g r i t y of the ampoules is 

v e r i f i e d at Fenton H i l l after the tungsten nose cone containing i t i n the 

transport shield is fastened to the r i g and removed from the shield by swiping 

the bottom of the nose cone with a tissue held by long tongs and checking for 

gamma a c t i v i t y . A hot swipe 10 mr i n excess of what is showed on leaving the 

CNC-3 Hot Cell is reason for a very thorough examination of the nose cone 

before proceeding with the experiment. 

The closest contact between personnel and the source w i l l occur when 

i t is attached to the d r i l l r i g and raised above the shield for removal of 

the shield. The minimum separation should be at least 0.6 m and the time 

less than a minute. 

Production and Analysis 

The i r r a d i a t i o n at Omega West Reactor, Group CNC-5 is a routine operation 

covered by t h e i r Standard Operatng Procedures. Shipment of the samples from 

Omega to CNC-3 at TA-48 is covered by an existing SOP. The radiation level 

of the sample as received i n our cells w i l l be less than 0.1% of many of our 

medical isotope targets. 

There are some special considerations involved i n the production of 

this isotope so those along with the routine Hot Cell procedures w i l l be 
82 

described here. The Br source w i l l be delivered for down hole insertion 

at Fenton H i l l i n the sealed quartz ampoule i n which i t i s irradiated. The 
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ampoule must survive an underground environment of 200°C and 6000 p s i 
4 82 

(4.1 x 10 kPa) before i t i s smashed t o release the Br i n t o the surrounding 

water. Therefore, the NH^Br sealed i n a quartz tube t h a t i s 9.0 t o 9.3 mm 

o.d. and 34-42 mm long i s t e s t e d a t t h i s temperature and pressure before 

i r r a d i a t i o n . A t i n y hole could be caused by impact-breaking of the s e a l - o f f 

t i p i n the Omega r a b b i t . For t h i s reason the i r r a d i a t e d ampoule w i l l be 

immersed i n b o i l i n g water i n a Hot C e l l t o check f o r t h i s s o r t of leak. A 

steam of bubbles from the ampoule here would keep i t from being sent to 

Fenton H i l l . A l l reasonable precautions w i l l be taken to keep the quartz 

ampoule, the tungsten nose cone, and the t r a n s p o r t s h i e l d from surface 

contamination. S p e c i f i c a l l y , the work w i l l be done i n as clean a c e l l as 

we have a v a i l a b l e . Fresh p l a s t i c w i l l be placed on the working surface 

and the manipulator pads cleaned j u s t before a run. The quartz ampoule 

w i l l be contained i n a clean p l a s t i c vessel f o r counting i t and moving i t 

on the t r a i n . A swipe sample w i l l be taken j u s t before loading i t i n the 

nose cone. A swipe sample of the nose cone w i l l be taken j u s t before loading 

i t i n the t r a n s p o r t s h i e l d . These swipes should be lower than 5 mr B+y. 

The outside surface of the t r a n s p o r t s h i e l d should be covered w i t h p l a s t i c 

to decrease contamination while i n the c e l l . The loaded t r a n s p o r t s h i e l d 

i s t o be swiped over the surface a f t e r i t i s removed from the c e l l . These 

swipes are t o be checked w i t h a s e n s i t i v e B, y survey instrument w i t h the 

Y s h i e l d open. H-l personnel w i l l be t a k i n g and counting the swipes since 

they must l a b e l the s h i e l d f o r t r a n s p o r t . 

The above paragraph states the boundary conditions f o r handling the 

source i n our c e l l s . The ope r a t i o n a l d e t a i l s w i l l have t o be developed by 

Hot C e l l personnel. The requirements f o r keeping the surface clean, swiping 

i t f o r v e r i f i c a t i o n , t e s t i n g i t f o r leaks are adequate parameters t o insure 

a safe sample. 
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The number of m i l l i c u r i e s of Br i s determined by the use of a Ge-Li 

c r y s t a l and pulse analyzer i n the operating g a l l e r y of the hot c e l l . There 

i s a small opening i n the f r o n t w a l l of the c e l l so t h a t gamma rays from 

the sealed quartz c o n t a i n i n e r i n s i d e the hot c e l l can be counted w i t h known 

geometry without exposure t o personnel. Gross gamma readings w i l l always 

be recorded f o r the sample as a check on the answer from the pulse analyzer. 



The Shipping and Emplacement Shield 

The Br source w i l l be shielded l a t e r a l l y by 33 mm of W and 30 mm of 

Pb and about 45 mm of Pb straight down. The top of the shield i s 25 mm 

of Pb but i t i s 127 mm above the source. The shield w i l l receive the 

source inside the CNC-3 Hot Cells and w i l l have the l i d put on remotely. 

The shield is to be protected from contamination with a covering of plastic 

sheet which i s removed after i t i s brought out of the c e l l . The l i d to 

the shield is bolted i n place and the seal is completed with an elastomeric 

0-ring. The shield w i l l be bolted to the truck which conveys i t to TA-57. 

H-l monitors at TA-48 w i l l swipe the shield a l l over with rough swipes. These 

are to be checked with a sensitive 6, v survey instrument with the 6 shield 

open. 

These same swipes can be checked for a. The shield w i l l not be released 

for travel u n t i l the swipes are no greater than background. H-l w i l l tag 

the cask before i t leaves for TA-57. I t i s the plan that the shipment w i l l 

not have to be tagged with a RADIOACTIVE placard. This means a surface 

reading of less than 50 mr/hr and less than 1 mr/hr at 1 m. The H-l group 

o f f i c e is to be n o t i f i e d when the shipment leaves TA-48. 

The driver and anyone accompanying the shipment are required to wear 

f i l m badges and dosimeters. They should have finger ring badages i n th e i r 

possession. They should also have emergency equipment including: survey 

meter, 2 pairs of tongs one of which could pick up the ampoule and the other 

be capable of handling the W noe cone; wrenches to f i t bolts on the shield, 

f l a s h l i g h t , mirror on a handle, box of kemwipes, and a p l a s t i c bag. The 

crew accompanying the source must be equipped with safety glasses and hard 

hats for use at TA-57. An H-l monitor w i l l be on s i t e at TA-57 from the 

time of emplacement of the radioactive contamination is over. H-l personnel 

shall be certain that anyone who might get any exposure to radiation is 

wearing a f i l m badge while on s i t e and that personnel working closely with 

the source have t h e i r exposure documented with finger ring badges and pocket 

dosimeters. 

The Br containing shield weighs about 55 kg and w i l l be positioned 

under the downhole tool by two people. The W nose cone w i l l be screwed 

onto the downhole tool by using the shield as a wrenched while the tool 

is lowered into i t to make contact. The shield is manually s l i d to one 

side when the source i s removed but t h i s is the point at which a swipe 
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sample is taken with a tissue held by a long tong. This is to v e r i f y the 

continuing i n t e g r i t y of the quartz ampoule. The Br source after emplace

ment on the r i g and swiping of the W nose cone can be lowered back into 

the shield i f i t is not yet ready to go downhold. After the source is sent 

downhold the shield i s to be kept nearby. The W nose cone w i l l be monitored 

on i t s return to the surface and i f s t i l l radioactive i t can be returned to 

the CNC-3 Hot Cell i n the shield. 



HEALTH'SAFETY "ENVIRONMENT FORM 

SOP SUBMITTAL 
DATE 

> rx 
O 
I-< cc o 
OQ 
< 

TO H-DIVISION SOP OFFICE MAIL STOP 

Nov. 18, 1980 

401 

Op 
SOP T ITLE "The Use o f Br to Study Water C i r c u l a t i o n Pat terns a t TA-57 (Fenton H i l l ) ' 

ORIGINATING ORGANIZATION C N C - I T 

SOP STATUS: • NEW • REVISED ^RENEWAL EkOTHER Revised Arlrlprirlnm 
DISCIPLINES INVOLVED: (SPECIFY) 

F# HEALTH PHYSICS (H-1) 

• OCCUPATIONAL MEDICINE (H-2) 

• FIRE PROTECTION (H-3) 

• SAFETY (H-3) 

LOCATION TA-48 ft TA-57 
(AS SPECIFIED IN THE SOP) 

• INDUSTRIAL HYGIENE (H-5) 

• WASTE MANAGEMENT (H-7) 

• ENVIRONMENTAL SURVEILLANCE (H-8) 

• OTHER 
(SPECIFY) 

EXPLANATION/COMMENTS: 

SUBMITTED BY J . E. Sa t t i zahn ORGANIZATION CNC-11 

APPROVEDBY: 

(NAWItT) 

10VED.BY: 

A A nTL. A \1- g-/7r. lr-,. cc - n n I to. j x, 
m £ ) ? (TITLE) (ORGANIZATION) (DATE) 

(NAME) (TITLE) (ORGANIZATION) (DATE) 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H-DIVISION. 

9/79 HS&E1-3A 



HEALTH «SAFETY« ENVIRONMENT FORM 

SOP SUBMITTAL 
DATE 

TO H-DIVISION SOP OFFICE MAIL STOP 401 

t SOP TITLE THE USE OF 8 2BR TO STUDY WATER CIRCULATION PATTERNS AT TA-57 (FENTON HILL) 
rx 
O 
3 ORIGINATING ORGANIZATION, G-3 LOCATION TA-57 

E SOP STATUS: • NEW • REVISED JB RENEWAL • OTHER. 

(AS SPECIFIED IN THE SOP) 

g DISCIPLINES INVOLVED: 
u 
tn 
tn 
O 
5 
< 

tn 
O 

H HEALTH PHYSICS (H-1) 

• OCCUPATIONAL MEDICINE (H-2) 

• FIRE PROTECTION (H-3) 

• SAFETY (H-3) 

EXPLANATION/COMMENTS: 

SUBMITTED BY Bert R. Dennis 

APPROVED BY: 

(SPECIFY) 

• INDUSTRIAL HYGIENE (H-5) 

• WASTE MANAGEMENT (H-7) 

Rl ENVIRONMENTAL SURVEILLANCE (H-8) 

• OTHER 
(SPECIFY) 

ORGANIZATION G-3 

/Wire 
7 (DAflE) (NAME) (TITLE) (ORGANIZATION) 

(NAME) (TITLE) (ORGANIZATION) (DATE) 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H-DIVISION. 

9/79 HS&E 1-3 A 

IH 



HEALTH'SAFETY'ENVIRONMENT FORM 

SOP SUBMITTAL 

o 
CD 
< 

TO H-DIVISION SOP OFFICE MAIL STOP 

DATE Sept. 1 , 1981 

401 

SOP TITLE "The Use of
 8 2Br to Study Water Circulation Patterns at TA-57 (Fenton Hill) 

ORIGINATING ORGANIZATION CNC-3 LOCATION TA-48 & TA-57 
(AS SPECIFIED IN THE SOP) 

SOP STATUS: • NEW GO REVISED • RENEWAL • OTHER 

DISCIPLINES INVOLVED: 

KK HEALTH PHYSICS (H-1) 

• OCCUPATIONAL MEDICINE (H-2) 

• FIRE PROTECTION (H-3) 

• SAFETY (H-3) 

EXPLANATION/COMMENTS: 

(SPECIFY) 

• INDUSTRIAL HYGIENE (H-5) 

• WASTE MANAGEMENT (H-7) 

CO ENVIRONMENTAL SURVEILLANCE (H-8) 

• OTHER 
(SPECIFY) 

SUBMITTED BY J o n n W - B a r n e S 

APPROVED BY: 

ORGANIZATION CNC-3 

C K1C ~ 11 
(NAME) (TITLE) (ORGANIZATION) (DATE) 

(NAME) (TITLE) (ORGANIZATION) (DATE) 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H-DIVISION. 

9/79 HS&E1-3A 



University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Post Office Box 1663 Los Alamos, New Mexico 87545 

In reply refer to: G-1 
Mail stop: 570 

February 26, 1980 

Mr. Don Nutter 
O i l Conservation Division 
PO Box 2088 
Santa Fe, NM 87501 

Dear Don: 

Below i s a l i s t of geothermal holes that have been d r i l l e d 
i n the State of New Mexico on Federal lands under the authority 
of a Department of Energy/Los Alamos S c i e n t i f i c Laboratory agree
ment with the US Forest Service: 

BOTTOM HOLE 
DESCRIPTION LOCATION TOTAL DEPTH TEMPERATURE 

f j / \ GT-1 SE 1/4, Sect. 1, TI9N, 
R 2E, NMPM 

2757' 100.4°C 

i 

• V-

GT-2 

EE-1 

NE 1/4, Sect. 13, TI9N, 9610' 
R 2E, NMPM 

NE 1/4, Sect. 13, TI9N, 10,053' 
R 2E, NMPM 

197°C 

207°C 

EE-2 

EE-3 

NE 1/4, Sect. 13, TI9N, 
R 2E, NMPM 

NE 1/4, Sect. 13, TI9N, 
R 2E, NMPM 

13,629'=Slant Depth Estimated 275°C 
13,044'-Vertical 

15,000'=Slant Depth Estimated: 275°C 
14,500'=Vertical 

A l l of these geothermal holes are part of the DOE/LASL d r i l l i n g a c t i v i t i e s 
at the LASL Fenton H i l l test s i t e . GT-1 was a test hole and has been sub
sequently plugged. GT-2 and EE-1 are presently i n operation on a test basis. 

An affirmative action/equal opportunity employer 
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Mr. Don Nutter February 27, 1980 

EE-2 d r i l l i n g i s almost completed and w i l l be used i n conjunction with EE-3 
for a larger geothermal reservoir assessment. D r i l l i n g of EE-3 w i l l commence 
in l a t e 1980. 

Enclosed for your information are several publications pursuant to these 
a c t i v i t i e s . 

I f I can be of additional assistance to you or your o f f i c e , I can be con
tacted at 667-2631. 

JCKrbb 
Encl: a/s 
Cys: G-DO, MS 570 

G-1, MS 587 
ISD-5, MS 150 

Sincerely, 

John C. Kedge 

HI 
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CONTRACT DOCUMENTS 
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INVITATION FOR BIDS 
(CONSTRUCTION CONTRACT) 
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O04HU1 SfitVKXS AOMMUTIATION 
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INVITATION FOR BIDS 
(CONSTRUCTION CONTRACT) 

OATT 

•UMC ANO LOCATION OF ntOIECT DtMKTMFWT 0 * AUNCT 

Water Storage Pond, TA-57 
Approximately 40 miles west o f U. S. Department of Energy 
Los Alamos, New Mexico 

IT (/aauinj eflea) 

U.S. Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 

Sealed bidi in ori gi nal on!y for the work described herein will be received until 

a t U.S. Department of Energy 
Los Alamos Area Office Headquarters Building, Room 100 
Los Alamos, New Mexico 87544 

and at that time publicly opened. (See directions for submitting bids, SF-22, Page ID 7) 
Information regarding bidding material, bid guarantee, and bonds 

A bid guarantee in a form specified in the Instructions to Bidders, SF-22 in a 
penal sum of not less than 20% of the total bid price, will be required with 
each bid i f the bid price is in excess of $2,000.00. If a surety bond is sub
mitted, i t shall be on a U.S. Standard Form 24. 

Wage Detennination 

The wage rates set forth are the minimum rates which may be paid to the class
ification of laborers and mechanics designated therein pursuant to the 
Davis-Bacon Act (Act of March 3, 1931 amended; 40 U.S.C. 276a and following). 
The DOE does not represent that said minimum rates do now, nor that they will 
at any time in the future, prevail in the locality of the work for such 
laborers or mechanics; nor that such mechanics or laborers are or will be 
obtainable at said rates of work under this contract; nor that said rates 
represent the most recent wage determination by the Secretary of Labor with 
respect to such classifications of laborers or mechnaics in the locality of 
the work. 

Description of work 

s. ctMiBiicMT ptmi—. arrex mt—onzri* 



Notice of Requirement for C e r t i f i c a t i o n of 
Nonsegregated F a c i l i t i e s 

Bidders and offer o r s are cautioned as follows: 
By signing t h i s b id or o f f e r , the bidder or 
of f e r o r w i l l be deemed to have signed and agreed 
to the provisions of the " C e r t i f i c a t i o n of Non-
segregated F a c i l i t i e s " i n th i s s o l i c i t a t i o n . The 
c e r t i f i c a t i o n provides that the bidder or o f f e r o r 
does not maintain or provide for h i s employees 
f a c i l i t i e s which are segregated on a basis of 
race, creed, color, or national o r i g i n , whether 
such f a c i l i t i e s are segregated by d i r e c t i v e or on 
a de facto basis. The c e r t i f i c a t i o n also provides 
that he w i l l not maintain such segregated f a c i l i t i e s . 
F ailure of a bidder or of f e r o r to agree to the 
C e r t i f i c a t i o n of Nonsegregated F a c i l i t i e s w i l l render 
hi s b i d or o f f e r nonresponsive to the terms of s o l i c i 
t a t i o n i nvolving awards of contracts exceeding 
$10,000 which are not exempt from the provisions 
of the Equal Opportunity clause. 

NATIONAL ALLIANCE OF BUSINESSMEN'S PROGRAM FOR 
HARD-CORE UNEMPLOYED 

Business leaders have formed a partnership with government to seek to 
solve the problem of hard-core unemployment i n the 50 largest U. S. 
c i t i e s . A new organization, the National Alliance of Businessmen, 
has been established w i t h headquarters i n Washington, D. C, and 
branches i n each of the 50 c i t i e s . Alliance goals are to have 500,000 
hard-core unemployed on the job by 1971 (100,000 by June 1969), and to 
fi n d 200,000 jobs f o r needy youth of the inner c i t i e s t h i s summer. 
Government funds are available to reimburse employers for the excess 
costs of t r a i n i n g the hard-core unemployed. 

We encourage your p a r t i c i p a t i o n i n t h i s program, and to pledge JOBS 
for and hi r e q u a l i f i e d "hard-core" personnel who might otherwise be 
unemployed. Pledges may be made through your lo c a l NAB Metropolitan 
Office. For a d d i t i o n a l information, including information about the 
local a v a i l a b i l i t y of q u a l i f i e d employees, contact the Director of the 
local Office of the State Employment Service. 

Page Two of Standard Form 20 



8. Late Bids, Modifications of Bids, or Withdrawal 
of Bids.— (a) Any bid received at the office designated in 
the soliciation after the exact time specified for receipt 
will not be considered unless it is received before award 
is made and either: 

(1) It was sent by registered or certified mail not later 
than the fifth calendar day prior to the date specified for 
the receipt of bids (e.g., a bid submitted in response to a 
solicitation requiring receipt of bids by the 20th of the 
month must have been mailed by the 15th or earlier); or 

(2) It was sent by mail (or telegram if authorized) 
and it is determined by the Government that the late re
ceipt was due solely to mishandling by the Government 
after receipt at the Government installation. 

(b) Any modification or withdrawal of a bid is sub
ject to the same conditions as in (a), above. A bid may 
also be withdrawn in person by a bidder or his authorized 
representative, provided his identify is made known and 
he signs a receipt for the bid, but only if the withdrawal is 
made prior to the exact time set for receipt of bids. 

( r ) The only acceptable evidence to establish: 

(1) The date of mailing of a late bid, modification, or 
withdrawal sent either by registered or certified mail is 
the U.S. Postal Service postmark on both the envelope 
or wrapper and on the original receipt from the U.S. 
Postal Service. I f neither postmark shows a legible date, 
the bid, modification, or withdrawal shall be deemed to 
have been mailed late. (The term "postmark" means a 
printed, stamped, or otherwise placed impression (exclu
sive of a postage meter machine impression) that is readily 
identifiable without further action as having been supplied 
and affixed on the date of mailing by employees of the 
U.S. Postal Service. Therefore, offerors should request 
the postal clerk to place a hand cancellation bull's-eye 

"postmark" on both the receipt and the envelope or 
wrapper.) 

(2) The time of receipt at the Government installa
tion is the time-date stamp of such installation on the 
bid wrapper or other documentary evidence of receipt 
maintained by the installation. 

( i ) Notwithstanding (a) and (b) of this provision, 
a late modification of an otherwise successful bid which 
makes its terms more favorable to the Government will 
be considered at any time it is received and may be 
accepted. 

NOTE: The term "telegram" includes mailgrams. 

9. Public Opening of Bids.—Bids will be publicly 
opened at the time set for opening in the invitation for 
bids. Their content will be made public for the infor
mation of bidders and others interested, who may be 
present either in person or by representative. 

10. Award of Contract.—(a) Award of contract will 
be made to that responsible bidder whose bid, conform
ing to the invitation for bids is most advantageous to 
the Government, price and other factors considered. 

(b) The Government may, when in its interest, reject 
any or all bids or waive any informality in bids received. 

( r ) The Government may accept any item or combi
nation of items of a bid, unless precluded by the invita
tion for bids or the bidder includes in his bid a restrictive 
limitation. 

11. Contract and Bonds.—The bidder whose bid is 
accepted will, within the time established in the bid, enter 
into a written contract with the Government and, if re
quired, furnish performance and payment bonds on Gov
ernment standard forms in the amounts indicated in the 
invitation for bids or the specifications. 

U.S. GOVERNMENT PRINTING OFFICE: 1978-261-647/3634 STANDARD FORM 22 Back (Rev. 2 -78) 
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SUPPLEMENT TO STANDARD FORM 22, INSTRUCTIONS TO BIDDERS 
(February 1978 Edition) 

INFORMATION REGARDING BUY AMERICAN ACT 

The Buy American Act (41 U.S.C. lOa-lOd) generally 
requires that only domestic construction material be used 
in the performance of this contract. (See the clause 
entitled "Buy American" in Standard Form 23A, General 
Provisions, Construction Contract.) This requirement 
does not apply to the following construction materials or 
components: 

Ant imony 
Asbestos 
Bauxi te 
Chrome ore or chromite 
Cobalt 
Cork 
Graphite 
Jute and jute burlaps 
Logs, veneer and lumber from balsa, greenheart, lignum 

vitae, mahogany, and teak. 
Mica 
Nickel 
Rubber, crude and latex 
Shellac 
Tin 

a. Furthermore, bids or proposals offering use of 
additional nondomestic construction material may be 
acceptable for award i f the Government determines 
that use of comparable domestic construction 
material is impracticable or would unreasonably 
increase the cost or that domestic construction 
material ( i n sufficient and reasonably available 
commercial quantities and of a satisfactory quality) 
is unavailable. Reliable evidence shall be 
furnished j u s t i f y i n g such use of additional 
nondomestic construction material. 

b. Where i t is alleged that the use of domestic 
construction material would unreasonably increase 
the cost: 
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(1) data shall be included, based on a reasonable 
canvass of suppliers, demonstrating that the 
cost of each such domestic construction material 
would exceed by more than six percent the cost 
of comparable nondomestic construction material. 
( A l l costs of delivery to the construction s i t e 
shall be included, as well as any applicable 
duty.) 

(2) f o r evaluation purposes, six percent of the 
cost of a l l additional nondomestic construction 
ma t e r i a l , which q u a l i f i e s under paragraph ( 1 ) , 
above, w i l l be added to the bid or proposal. 

c. Khen o f f e r i n g additional nondomestic construction 
m a t e r i a l , bids or proposals may also o f f e r , at 
stated prices, any available comparable domestic 
construction materials, so.as to avoid the 
p o s s i b i l i t y that f a i l u r e of a nondomestic 
construction material to be acceptable, under a., 
above, w i l l cause r e j e c t i o n of the ent i r e bid. 

INFORMATION REGARDING BIDDERS 

Each bidder shall have the follow i n g information 
(completed i n a l l respects) on f i l e with the Contracting 
Offic e r p r i o r to award of t h i s contract: 

a. Standard Government Form No. 129 - Bidders Mailing 
L i s t Application. 

b. Data on Plant to be used on construction jobs. 

c. Experience Data. 

Forms for submission of above information are available 
from the United States Department of Energy, Los Alamos 
Area Office, Financial Management and Contracts Branch, 
Los Alamos, New Mexico 87544. 

Any substantial change in status of, or information 
concerning the bidder shall be submitted to the 
Contracting Officer promptly. The data submitted by the 
bidder w i l l be considered by the Contracting Officer in 
determining whether the low bidder i s sufficiently 
responsible and experienced in work of the nature 
provided for in this project and able to successfully 
complete the work in a timely fashion. 
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14. BONDS 

a. Payment Bond 

The Contractor shall furnish either ( i ) good and 
suf f i c i e n t surety or sureties acceptable to the 
Government for the protection of persons furnishing 
material or labor in connection with the performance 
of the work under this contract on U. S. Standard 
Form No. 25A, or ( i i ) in li e u thereof, to deposit 
for this purpose one of the types of security l i s t e d 
in Federal Procurement Regulation (41 CFR 1-10.204). 
The penal sum of such security shall be 50% of the 
contract price or estimated contract price. I f this 
contract is in excess of $1 mil l i o n dollars, but not 
more than $5 mi l l i o n dollars the penal sum shall be 
401 of the contract price or estimated contract 
price. Khen the contract price is more than $5 
mi l l i o n dollars, the penal sum shall be $2,500,000. 

b. Performance Bond 

The Contractor shall furnish either ( i ) a performance 
bond with good and sufficient surety or sureties 
acceptable to the Government in connection with the 
performance of the work under this contract on U. S. 
Standard Form No. 25, or ( i i ) in l i e u thereof, to 
deposit for this purpose one of the types of 
security l i s t e d in Federal Procurement Regulation 
(41 CFR' 1-10.204). Unless otherwise specified in 
Division 1, the penal sum of such performance bond 
shall be 1001 of the contract price (or estimated 
contract price). 

c. Ap p l i c a b i l i t y 

Performance and payment bonds shall be furnished 
when Cl) the contract award resulting from this bid 
exceeds $25,000, or (2) bonds are specifically 
required by the Invitation for Bids (Standard Form 
20). 

d. Date of Bond 

Any bonds or other securities required hereunder 
w i l l be dated as of the same or later date than the 
date of the contract and w i l l be furnished by the 
Contractor to the Government at the time the 
contract is executed. 

m 
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e. Bid Form 

Pending publ i c a t i o n of a new ed i t i o n of Construction 
Contract Standard Form 21, the provision below is 
contained in the Instructions to Bidders and i s 
binding to the same extent as i f included i n the 
Construction Contract. 

The undersigned further agrees t h a t , when 
reinsurance agreements are contemplated, a l l 
necessary reinsurance agreements w i l l be on 
Government forms and w i l l be executed and submitted 
with the bonds. However, when an additional period 
(not to exceed 45 calendar days) i s authorized by 
the procuring a c t i v i t y , reinsurance agreements may 
be submitted w i t h i n such period a f t e r the execution 
of the bond. 

15. PREPARATION OF BIDS 

The sealed envelope submitted by each bidder shall 
contain only one each of the follow i n g documents. 

Complete a l l documents. 

a. Bid Form (Standard Form 21). Acknowledge a l l 
addendum on the Bid Form. 

b. Representations and C e r t i f i c a t i o n s (Standard Form 
19BJ, including Supplement to SF-19B. 

c. . Bid Guarantee in accordance with paragraph 4 of 
Inst r u c t i o n s to Bidders. 

I f not provided separately, the Standard Form 19B and 21 
shal l be removed from a bound set of these s p e c i f i c a t i o n s . 
The bidder may submit, with the b i d , the information 
requested by paragraph 14., above. 

16. NOTICE OF COMPLEXITY 

(This clause should be added where appropriate) 

This project i s vitar-^oVthe defense and security of the 
United States and i s o r v a ^ & i t i c a l and complex nature. 
Accordingly, c e r t a i n clause^CSrf the Technical Provisions 
and these I n s t r u c t i o n s to Bidders are more stringent than 
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those contained in norms,! construct i on contracts. Bidders 
are cautioned to examii^^yr&fully these portions of the 
documents and specif icatro»^ pr&> the requirements set 
f orth in them. ' C 

17. SPECIAL EXPERIENCE REQl/tfeBMEKT AND CERTIFICATION 

(This clause should be addeCyr^re appropriate) 

I t is required that the Contractor receiving this award 
shall be recognized in the f i r e sprinkler design and 
in s t a l l a t i o n industry as regularly engaged in that 
industry, and that he hi^/^uring the last five years 
designed and instal 1 ed T^p/ «5,d grid systems, such as 
specified in the Techni calS^o^V^i ons, in existing, 
occupied, multi-story bui l d i n g ^ consi sting of both wet 
pipe and antifreeze systems, which were designed f o r , and 
installed i n , buildings, of a size similar to those 
described in the specifications in compliance with NFPA 
Codes 13 and 24. 

The bidder shall submit/V-kth the bid and in the sealed 
envelope, the f o i l owing Vl^/tMnal information, in order 
to c e r t i f y to the special eV^yugnce requirements set 
fo r t h above: C 

Data on past experience of the bidder, submitted for 
the purpose of meeting the c r i t e r i a set fo r t h above 
in this paragraph, inc^d^ng the location, procuring 
e n t i t y , time for perf dianan'ce^ amount of contract and 
nature of work accompliŝ e-d̂ on>s«uch projects. This 
data shall include name, exper^nce and history of 
the bidder's supervisory personnel to be assigned to 
the project. 

The foregoing information be submitted in addition 
to the data required to be or>4 j4\-->*ith the Contracting 
Officer pursuant to clause 14. ,^"JfnC*brmation Regarding 
Bidders," above. S 

18. SITE INSPECTION AND TECHNICAL INQUIRIES 

The site of the proposed work may be inspected when 
proper appointment is made with the following or as 
required below: 

I 
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Name Mr. Mike McFadden 
United States Department of Energy 

Address Los Alamos, New Mexico 87544 

Telephone (505) 667-4661 

Technical inquiries may be directed to: 

Name Boyle Engineering Corporation 

Address 3939 D San Pedro NE, Albuquerque, New Mexico 87110 

Telephone (505) 883-7700 

19. BASIS OF AKARD 

Award will be made to one bidder for the base bid. 

20. NOTICE OF TOTAL SMALL BUSINESS SET-ASIDE 

a. Restriction 

Bids or proposals under this procurement are 
solicited from small business concerns only and this 
procurement is to be awarded only to one or more 
small business concerns. This action is based on a 
determination by the Contracting Officer, alone or 
in conjunction with a representative of the Small 
Business Administration, that it is in the interest 
of maintaining or mobilizing the Nation's full 
productive capacity, in the interest of war or 
national defense programs, or in the interest of 
assuring that a fair proportion of Government 
procurement is placed with small business concerns. 
Bids or proposals received from firms which are not 
small business concerns shall be considered 
nonresponsive. 

b. Definition 

A "small business concern" is a concern, including 
its a f f i l i a t e s , which is independently owned and 
operated, is not dominant in the field of operation 
in which i t is bidding on Government contracts, and 
can further qualify under the criteria set forth in 
regulations of the Small Business Administration. 
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(For a d d i t i o n a l i n f o r m a t i o n , see governing r e g u l a t i o n s of 
the Small Business A d m i n i s t r a t i o n (13 CFR Part 1 2 1 ) ) . 

21. PRE-BIDDING CONFERENCE 

A conference w i l l be held at 
on > ^ f o r the purpose of enabling 
bidders to secure c l a r i f i c a t i on andVexglanation of the technical 
and nontechnical provisions of t h e * - c o m : a n d to enable the Con
tract ing Off icer to inform bidders of tnsQj'riniciples and practices 
which he w i l l follow i n the administration of the Contract. 

Although bidders are not required to attend the pre-bidding 
conference, attendance is strongly recommended so that bidders 
may gain an accurate appreciation <£pr trh^complexity of th is 
project . This on-site inspection ma^^e/e^sential i n order to 
prepare an accurate b id . ^ 

22. NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE 
ECTOAL EMPLOYMENT OPPORTUNITY (EXECUTIVE ORDER 11 246 ) 

(The f o l l o w i n g clause i s a p p l i c a b l e t o a l l c o n t r a c t s i n 
excess of $10,000. ) 

a. The O f f e r o r ' s or Bidder's at tent ion i s c a l l e d to the 
"Equal Opportunity Clause" and the "Standard Federal Equal 
Employment Opportunity Construction Contract S p e c i f i 
cat ions" set f o r t h here in . 

b. The goals and timetables for minority and female 
p a r t i c i p a t i o n , expressed in percentage terms for the 

. C o n t r a c t o r ' s aggregate workforce in each trade on a l l 
construct ion work in the covered area , are as fo l lows: 

Goals for Minority Goals for Female 
P a r t i c i p a t i o n for P a r t i c i p a t i o n for 

Timetables each trade each trade 

From 4/1/78 u n t i l 3/31/79 

From 4/1/79 u n t i l 3/31/80 

From 4/1/80 u n t i l 3/31/81 

33.01 3.1% 

33.01 5.01 

33.01 6.91 
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These goals are applicable to a l l the Contractor's 
construction work (whether or not i t is Federal or 
f e d e r a l l y assisted) performed i n the covered area. 

The Contractor's compliance with the Executive Order 
and the regulations i n 41 CFR Part 60-4 shall be based on 
i t s implementation of the Equal Opportunity Clause, 
sp e c i f i c a f f i r m a t i v e action obligations required by the 
s p e c i f i c a t i o n s set f o r t h i n 41 CFR 60-4.3(a), and i t s 
e f f o r t s to meet the goals established for the geographical 
area where the contract r e s u l t i n g from t h i s s o l i c i t a t i o n 
is to be performed. The hours of minority and female 
employment and t r a i n i n g must be su b s t a n t i a l l y uniform 
throughout the length of the contract, and in each trade, 
and the Contractor s h a l l make a good f a i t h e f f o r t to 
employ m i n o r i t i e s and women evenly on each of i t s 
p r o j e c t s . The transfer of minority or female employees 
or trainees from Contractor to Contractor or from project 
to project for the sole purpose of meeting the 
Contractor's goals s h a l l be v i o l a t i o n of the contract, 
the Executive Order and the regulations i n 41 CFR Part 
60-4. Compliance with the goals w i l l be measured against 
the t o t a l work hours performed. 

c. The Contractor s h a l l provide w r i t t e n n o t i f i c a t i o n to 
the Director of the Office of Federal Contract Compliance 
Programs w i t h i n 10 working days of award of any 
construction subcontract i n excess of $10,000 at any t i e r 
f o r construction work under the contract r e s u l t i n g from 
t h i s s o l i c i t a t i o n . The n o t i f i c a t i o n shall l i s t the name, 
address, and telephone number of the subcontractor; 
employer i d e n t i f i c a t i o n number; estimated dollar amount 
of the subcontract; estimated s t a r t i n g and completion 
dates of the subcontract; and the geographical area i n 
which the contract i s to be performed. 

d. As used i n t h i s Notice, and i n the contract 
r e s u l t i n g from t h i s s o l i c i a t i o n , the "covered area" i s 
the State of New Mexico. 

23. LIQUIDATED DAMAGES 

Note: See Section 01100, Special Project Requirements, 
Subsection 01106, regarding l i q u i d a t e d damages, i f any. 

24. DELETIONS 

a. The f o l l o w i n g clauses of the documents comprising 
t h i s I n v i t a t i o n f o r Bids have been modified: 
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1. Clauses 1 and 2 of Standard Form 19-B are 
deleted and substituted by Clauses 14 and 15 of 
the Supplement to Standard Form 19-B. 

2. Clauses 6, 7 ( c ) , 18, 20, and 21 of Standard 
Form 23-A are deleted and substituted by 
Clauses 32.6, 32.7(c), 32.18, 32.20, and 32.21 
of the Supplement to Standard Form 23-A. 

3. Clauses 1, 7, 9, 10, 23 and 28 of Standard Form 
23-A have been modified by the inclusion of 
additi o n a l requirements i n Clauses 32.1, 32.7, 
32.9, 32.10, 32.23 and 32.28 of the Supplement 
to Standard Form 23-A. 

4. Clauses 3 and 4 of Standard Form 19-A are 
deleted and substituted by Clause 10 of the 
Supplement to Standard Form 19-A. 

The fo l l o w i n g clauses are deleted from the document 
comprising t h i s I n v i t a t i o n for Bids: SF 23-A; 
Clauses 19, 29 and 30. 

( I n s t r u c t i o n s : L i s t any other contract clauses 
which have been deleted from t h i s I n v i t a t i o n . ) 

Clauses 16, 17, and 21 have been deleted from this Invitation. 



STANDARD FORM 2 1 

DfCE>'EEF !SC< EDIT O H 

CEXERAi. SERVICES ADMINISTRATION 

FED. PROC. REG. <«l CFRj I -HA01 BID FORM 
(CONSTRUCTION CONTRACT) 

Read t h e I n s t r u c t i o n s to Bidders ( S t a n d a r d F o r m 22) 

T h i a f o r m to be s u b m i t t e d i n 

I DATE OF INVITATION 

NAME AKD LOCATOR OF PROJECT j NAME OF BIDDER CT/pe or p r i n t ) 

5 Million Gallon Water Storage Pond : 

TA-57 I 
Approximately 40 miles west of j 
Los Alamos, New Mexico i 

TO: United States Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

In compliance with the above-dated invitation for bids, the undersigned hereby proposes to perform all 
work for 

5 M i l l i o n Gallon Water Storage Pond 
TA-57 

Los Alamos, New Mexico 

in strict accordance with the General Provisions (Standard Form 23-A), Labor Standards Provisions 
Applicable to Contracts in Excess of $2,000 (Standard Form 19-A), specifications, schedules, drawings, 
and conditions, for the following amount(s) (See Supplement to SF-22, Ins t ruc t ions 

to Bidders, Paragraph 20, BASIS OF AWARD, PAGE ID15). 

'SEE ATTACHED BID SCHEDULE" 

2J-106 (Continue on other aide) 



The undersigned agrees that, upon written acceptance of this bid, mailed or otherwise furnished withir 
calendar days ( calendar days unless a different period be inserted by the bidder) after th-. 

date of opening of bids, he will within calendar days (unless a longer period is allowed) after receipt 
of the prescribed forms, execute Standard Form 23, Construction Contract, and give performance snd 
payment bonds on Government standard forms with good and sufficient surety. 

The undersigned agrees, i f awarded the contract, to commence the work within 
calendar days after the date of receipt of notice to proceed, and to complete the work withii; 

calendar days after the date of receipt of notice to proceed. 
Notice to Proceed may be issued concurrently with written acceptance of bid. 
RECEIPT OF AMENDMENTS: Tha u n d e n i f n a d acknomjadgai racaipt of tha follcrwinf a m a n d m a n f of th* inv i ta t ion tor bidt , d rawing ' , ano/or 
apacincationa, ate. (G/ra nuxnbar and data of each): 

ADDENDUM NO. DATE 
ADDENDUM NO. DATE 

ADDENDUM NO. DATE 

ADDENDUM NO. DATE 

ADDENDUM NO. DATE 

The representations and certifications on the accompanying STANDARD FORM 19-B are made a part of this bid. 
E HQ-OS ED IS BID GUARANTEE. CONSISTING OF IN THE AMOUNT OF 

NAME OF BIDDER (Typa or print) FULL NAME OF ALL PARTNERS (Typa or print) 

BUSINESS ADDRESS (Typa or print) (Include "ZIP Coda") 

CT (Sijnatura in ink. Typa or print nam* undar *i$natura) 

TITLE (Typa or print) 

DIRECTIONS FPU tUIMITTIME HPS: Envelopes containing bids, guarantee, etc., must be staled, marked, and addressed as jolloui: 

Shall be either delivered of mailed to: 
U.S. Department of Energy 
Financial Management & Contracts Branch 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

MARKED in lower left hand corner 
of envelope: 
BID UNDER INVITATION NO. 

To be opened at :00 local time 

CAUTION—Bids should not be qualified by exceptions to the bidding conditions. 

• u l . t o v u a a u r r panrriat o m u : I * M o—»»> air 



REPRESENTATIONS AND CERTIFICATIONS 
(Cons t ruc t ion ond Arch i tec t -Eng inee r C o n t r o c t ) 

(For use w i t h S t o n d o r d Forms 19, 21 ond 252) 

REFTRCNCf. (F.nirr mmi So.(i) ei •>» ST Iti, 21 enc/ 

"Ml 'ND i^nRlS'. Or B.rifl « (,S'c, Snrtl. f //i, J j j / f . ar,S ZIP CoJc 

In negotiated procurements, "bid" and "bidder" shall be construed to mean "offer" and "offeror." 

The bidder makes the following representations and certifications as a part of the bid ldt-ntincd 
above. (Check appropriate boxes.) 

1. SMALL BUSINESS 

He O ' s> D ' s n o t - a s m a" business concern. (A small business concern for the purpose of Government procuremen
ts a concern, including its affiliates, whirh^r ' lndepenn'ently owned and operated, is not dominant in the field of oper. 
tions in which it is bidding on Governm^r^c^nt/acVs>»«4f! can further qualify under the criteria concerning number c 
employees, average annual receipts, or other criteria /s/prescribed hy the Small Business Administration. For addition ' 
information see governing regulations o f t h e Small Business Administration (13 CFR Pan 121) ) . 

2. M I N O R I T Y BUSINESS ENTERPRISE j 
He • is, f~J is not a minority business jenterprise. A minority business enterprise is denned as a "business, at least M> | 

percent of which is owned by minori ty gto_irp-rfnemhe.rs or, in case of publicly owned businesses, at least 51 percent o!' 
the stock o f which is owned by minori ty grotrp^j^emb^Sjii^J-or the purpose of this defini t ion, minority group members 
are Negroes, Spanish-speaking American persons, AJT^rifca/SOrientaJs, American-Indians, American-Eskimos, and American-
Aleuts." 

3- C O N T I N G E N T FEE 

(a) He • has. • has not, employed or retained any company or person (other than a full-time bona fide cmplovcr 
working solely for the bidder) to solicit or secure this contract, and (b) he Q has. has not. paid or agreed to pi\ 
any company or person (other than a full-time bona fide employee working solely for the bidder) any fee, commission. ; 
percenuge or brokerage fee, contingent upon or resulting from the award of this contract; and agrees to furnish inform* 
tion relating to (a) and (b) above as requested by the Contracting Officer. (For interpretation of Ihe repreientation. indud
ing thi term "bona fide employee." tee Code of Federal Regulations. Title 41. Subpart 1-1.1.) 

4. TYPE,OF O R G A N I Z A T I O N 

He operates as an [~J individual, Q partnership, joint venture, | | corporation, incorporated in State of 

5. INDEPENDENT F^RICE D E T E R M I N A T I O N 

(a ) By submission of this bid, each bidder certifies, and in the case o f a joint bid each parry thereto certifies as to his 
own organization, that in connection with this procurement: 

(1) The prices in this bid have been arrived at independently, without consultation, communication, or agree
ment, for the purpose of restricting competition, as to any matter relating to such .prices wi th any other bidder or with 
any competitor; 

(2) Unless orherwise required by law, the prices which have been quoted in this bid have not been knowingly 
disclosed by the bidder and w i l l not know ingly be disclosed by the bidder prior to opening, in the case of a bid. or 
prior to award, in the case of a proposal, directly or indirectly to any other bidder or to any competitor; and 

(3) No attempt has been made or w i l l be made by rhe bidder to induce any other person or firm to submit or 
not to submit a bid for the purpose o f restricting competition. 
(b) Each person signing this bid certifies that: 

(1 ) He is the person in the bidder's organization responsible wi thin that organization for the decision as to the 
prices being bid herein and that he has not participated, and w i l l not participate, in any action contrary to ( a ) (1 ) 
through ( a ) ( i ) above; or 

(2) ( i ) He is not the person in the bidder's organization responsible wi th in that organization for the decision 
as to the prices being bid herein but that he has been authorized in wri t ing to act as agent for the persons respon
sible for such decision in certifying that such persons have not participated, and w i l l not participate, in any action 
contrary to ( a ) ( \ ) through {a) (3) above, and as their agent does hereby so certify; and ( i i ) he has not participated, 
and wi l l not participate, in any action contrary to (a) 11) through («/)(3) above. 
(c) This certification is not applicable to a foreign bidder submitting a bid for a contract which requires performance 

or delivery outside the United States, its possessions, and Puerto Rico. 
(d ) A bid w i l l not be considered for award where ( < / ) ( l ) , ( « / ) ( 3 ) . or (h) above, has been deleted or modified 

Where ( a ) ( 2 ) above, has been deleted or modified, the bid w i l l not be considered for award unless the bidder furnishes 
with the bid a signed statement which sets forth in detail thc circumstances of the disclosure and the head of the agency, 
or his designee, determines that such disclosure was not made for thc purpose of restricting competition. 

SOIL.—Bids mini set forth full, accurate, unit tomphi, mloi m.ilioii ui itquiiril by thii imitation for bitii (inclining 
attachments). The prually for making false stalrmruli III bull i> f e n rib,,I iti IS f'.S.C. ItH'l. 

19- 304 
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THE FOLLOW ISC SEED BE CHECKED OSLY IF BID EXCEEDS flOfiOO IS AMOUNT. 

6. EQUAL O P P O R T U N I T Y 

He • has, • has not, participated in a previous contract or subcontract subject tc the Equal Opportunity Clause herein, thc clause 
originally contained in Section 301 of Executive Order No. 10925. or the clause contained in Section 201 of Executive Order No. 1111-5; 
htr • has, Lj has not, filed all required compliance reports; and representations indicating submission of required compliance reports, 
signed by proposed subcontractors, will be obtained prior to subcontract awards 

(The above representations need not be submitted in connection with contracts or subcontracts which are exempt from 
the equal opportunity clause.) 

7. PARENT C O M P A N Y AND EMPLOYER I D E N T I F I C A T I O N NUMBER 

Each bidder shall furnish the following information by filling in the appropriate blocks: 

(a) Is the bidder owned or controlled by a parent company as described below? f j Yes Q No. (For the purpose of 
thii bid. e parent company is defined as one which either oums or controls the activities and basic business policies of the bidder. 
To ou-n another company means the parent company must own at least a majority (more than 50 percent) of the voting rights 
in that company. To control another company, such ownership is nol required; if another company is able to formulate, deter
mine, or veto basic business policy decisions of the bidder, such other company is considered the parent company of the bidder. 
Thil control may be exercised through the use of dominant minority voting rights, use ef proxy voting, contractual arrangements, 
or otherwise.) 

(b) If the answer vo (e) above is "Yes," bidder shall insert in the space below the name and main office address of the 
parent company. 

MltH OFFICE ADDRESS fSc, Slirtl. Cil). Stsli, end ZIP Codtl NAMF OT PARENT COMPANY 

(c) Bidder shall insert in the applicable space below, if he has no parent company, his own Employer's Identification 
Number (E.I. No.) (Federal Social Security Number used on Employer's Quarterly Federal Tax Return, U S . Treasury Deport
ment Form 941), or, if be has a parent company, the E J . No. of his parent company. 

EMPLOYER V I M»EKT COKMI i r I BIDDER 

IDENTIFICATION NUMBER OF \ 

8. C E R T I F I C A T I O N O F N O N S E G R E G A T E D F A C I L I T I E S 

(Applicable to (1) contracts, (2) subcontracts, snd (3) agreements with applicants who are themselves performing federally 
assisted construction contracts, exceeding $10,000 which art not exempt from the provisions of the Equal Opportunity clause.) 

By the submission of this bid, the bidder, offeror, applicant, or subcontractor certifies that he does not maintain or 
provide for his employees any segregated facilities at any of bis establishments, and that be does not pennit his employees 
to perform their services at any location, under his control, where segregated facilities are maintained. He certifies further 
that he will not maintain or provide for his employees any segregated facilities at any of bis establishments, and that he 
will not permit his employees to perform their services at any location, under his control, where segregated facilities are 
maintained. The bidder, offeror, applicant, or subcontractor agrees that a breach of this certification is a violation of the 
Equal Opportunity clause in this contract. As used in this certification, the term "segregated facilities" means any waiting rooms, 
work areas, rest rooms and wash rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or 
dressing areas, parking lots, drinking fountains, recreation or entertainment areas, transportation, and housing facilities pro
vided for employees which are segregated by explicit directive or are in fan segregated on the basis of race, color, religion, or 
national origin, because of habit, local custom, or otherwise. He further agrees that (except where he has obtained identical 
certifications from proposed subcontractors for specific time periods) be will obtain identical certificatons from proposed sub
contractors prior to the award of subcontractors exceeding $10,000 which are not exempt from the provisions of the Equal Op
portunity clause; that he will retain such certifications in his files; and that be will forward the following notice to such pro
posed subcontractors (except where the proposed subcontractors have submitted identical certifications for specific time periods): 

N O T I C E T O PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATIONS 
O F N O N S E G R E G A T E D FACILITIES 

A Certification of Nonsegregated Facilities must be submitted prior to the award of a subcontract exceeding $10,000 which 
is not exempt from the provisions of the Equal Opportunity clause. The certification may be submitted either for each subcon
tract or for all subcontracts during a period ( i-t , quarterly, semiannually, or annually). 

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001. 

9. CLEAN AIR A N D W A T E R 

(Applicable if the bid or offer exceeds $100,000, or the contracting officer has determined that orders under an indefinite 
quantity contraa in any year will exceed $100,000, or a facility to be used has been the subjea of a conviction under the Clean 
Air Act (42 U.S .C 1857c-8(c)(l)) or the Federal Water Pollution Control A a (33 U.S .C 1319(c)) and is listed by EPA, or 
is not otherwise exempt.) 

The bidder or offeror certifies as follows: 
(a) Any facility to be utilized in the performance of this proposed contraa has • , has not • , been listed on rhe Environ

mental Protection Agency List of Violating Facilities. 
(b) He will promptly notify the contracting officer, prior to award, of the receipt of any communication from the Director, 

Office of Federal Activities, Environmental Protection Agency, indicating that any facility which he proposes to use for the per
formance of the contract is under consideration to be listed on the EPA List of Violating Facilities. 

(c) He will include substantially this certification, including this paragraph (c), in every nonexempt subcontract. 

STANDARD FORM 19-B (Back) JUNE 1976 EDftlON Ti-U.£.GPO:1977-0-241-S30/336< 



BID FORM 

FENTON HILL RESERVOIR 

5 MILLION GALLON WATER STORAGE POND, TA-57 

BID 
ITEM DESCRIPTION OF WORK 

BID AMOUNT 
(LUMP SUM) 

1. A l l work required to complete the p ro jec t as shown on 
the plans and i n the s p e c i f i c a t i o n s , inc luding s i t e 
work, s t r u c t u r a l and p i p i n g , r e se rvo i r cover and a l l 
appurtenances f o r the lump sum pr i ce o f 

$ 

1. 

$ 

1. 

TOTAL AMOUNT OF BID: $ 

m 



COST BREAKDOWN 

(Break down the total cost into unit costs for the following categories. Minor 
modifications to the work classifications may be made subject to prior approval 
of the CONTRACTING OFFICER.) 

Site Grading 

Excavation 

Embankment 

Li ner 

Roof 

6" DI Yard Piping 

8" DI Yard Piping 

6" Steel Piping 

Fencing 

Roadway 

Seeding 

20 FEBRUARY 80 Page No. BD4-A 
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SUPPLEMENT TO STANDARD FOR 19E, 
REPRESENTATIONS AND CERTIFICATIONS, JUNE 1976 

10. AFFIRMATIVE ACTION PROGRAM 

The bidder Cor offeror) represents that Cl) i t C ) 
has developed and has on f i l e ( ) has not developed 
and does not have on f i l e at e = c h estsbl:sh went affirm
ative action programs as required by the rules and regu
lations of the Secretary of Labor (41 CFR 60-1 and 60-2), 
or (2) i t ( ) has not previously had contracts subject 
to the written affirmative action program requirement of 
the rules and regulations of the Secretary of Labor. 

The bidder Cor offeror) agrees that i t w i l l make good 
f a i t h efforts to adhere to the affirmative action plan, 
i f any, set f o r t h in this invitation for bids. Prior to 
the award of a construction contract resulting from this 
I n v i t a t i o n for Bids, the Contracting Officer shall deter
mine in accordance with FPR 1-1.1203 and 1-12.803 that 
the prospective Contractor appears to be able to conform 
to the requirements of the Equal Opportunity clause and 
the applicable Affirmative Action Program. 

11. WOMAN-OKNED BUSINESS 

(The following representation is required in a l l bids in 
excess of $10,000.) 

Concern i s ( ) is not ( ) a woman-owned 
business. 

A woman-owned business is a business which i s , at least, 
51 percent owned, controlled, and operated by a woman or 
women. Controlled is defined as exercising the power to 
make policy decisions. Operated is defined as actively 
involved in the day-to-day nanagement. 

For the purpose of this d e f i n i t i o n , businesses which are 
publicly owned, joint-stock associations, and business ; 

trusts are excepted. Exempted businesses may voluntarily 
represent that they are, or are not, woman-owned i f this 
information i s available. 

im 
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12. PERCENT OF FOREIGN CONTENT 

(The following representation w i l l be required in 
contracts in excess of $10,000.) 

The offeror/contractor w i l l represent (as an estimate), 
immediately after the award of a contract, the percent of 
the foreign content of the item or service being procured 
expressed as a percent of the contract award price 
(accuracy within plus or minus 5 percent is acceptable). 

1 3• ALTERATION TO STANDARD FORM 19-B 

Paragraph 7 of SF-19B is amended to include a new 
subsecti on (d). 

fd) The bidder does ( ) does not ( ) have a DUNS 
Contractor Establishment Number. I f the bidder does 
have a DUNS No., please insert i t in the space below: 

DUNS No. 

14. SMALL AND SMALL DISADVANTAGED BUSINESS CERTIFICATION 

(A) The offeror ( ) contractor ( ) c e r t i f i e s that he 
is ( ) is not ( ) a small business concern as 
defined in accordance with Section 3 of the Small 
Business Act (15 U.S.C. 632). 

(B) The offeror ( ) contractor ( ) c e r t i f i e s that he 
is a small business (as set f o r t h in (A) above) and 
is ( ) is not ( ) owned and controlled by 
socially and economically disadvantaged 
individuals. Such a firm is defined as one -

( i ) which is at least 51 per centum owned by one 
or more such individuals or, in the case of 
publicly owned business, at least 51 per 
centum of the stock is owned by such 
individuals. 

( i i ) whose management and daily business 
operations are controlled by one or more 
such individuals, and 

( i i i ) which certifies concerning said ownership 
and control in accordance with section (C) 
below. 

m 
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(C) The offeror ( ) contractor ( ) c e r t i f i e s that he 
is ( ) is not ( ) a minority i n d i v i d u a l ( s ) in 
accordance v i t h ( C ) ( i ) below or that he i s ( ) i s 
not ( ) so c i a l l y and economically disadvantaged i n 
accordance with section ( C ) ( i i ) or ( C ) ( i i i ) . 
Socially and economically disadvantaged individuals 
are defined as: 

( i ) United States c i t i z e n s who are Black 
Americans, Hispanic Americans, Native 
Americans, or other specified m i n o r i t i e s : 

( i i ) any other i n d i v i d u a l found to be 
disadvantaged pursuant to section 8(a) of 
the Small Business Act (15 U.S.C. 637); or 

( i i i ) any other in d i v i d u a l defined as so c i a l l y and 
economically disadvantaged, for purposes 
r e l a t i n g to other sections of the Small 
Business Act. 

NOTE: NO SOLICITATION MAY BE PROPERLY CONSIDERED WITHOUT 
THIS CERTIFICATION AND NO AWARD MAY BE MADE 
WITHOUT IT BEING EXECUTED. 

15. CERTIFICATION REGARDING SUBCONTRACTING AND PLANS: 
SUBCONTRACTING REPRESENTATION 

(A) The offeror ( ) contractor ( ) represents that 
the following conditions p r e v a i l which determine 
whether the f i r m s h a l l be required to submit a 
subcontracting plan f o r small business concerns and 
small business concerns owned and controlled by 
soc i a l l y and economically disadvantaged i n d i v i d u a l s : 

( i ) he i s ( ) a small business as defined in 
accordance with Section 3 of the Small 
Business Act (15 U.S.C. 632); 

( i i ) subcontracting p o s s i b i l i t i e s are not ( ) 
offered with respect to this contract; 

( i i i ) the contract, including a l l subcontracts 
thereunder, w i l l be performed entirely 
outside of the United States, i t s territories 
and possessions, the Di s t r i c t of Columbia and 
the Commonwealth of Puerto Rico and i s 
therefore not covered ( ); 
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( i v ) the contract, including a l l pr i o r 
modifications and/or extensions of which t h i s 
award i s a part and a l l projected future 
actions, shall not ( ) exceed $1,000,000 
( i f s olely for construction of a public 
f a c i l i t y ) or $500,000 otherwise; and 

(v) the contract is for services which are 
personal in nature and i s therefore not 
covered ( ). 

(B) The offeror ( ) contractor ( ) represents that 
he i s ( ) i s not ( ) required to submit plans 
for subcontracting with small and small 
disadvantaged businesses because he has properly 
executed one or more of the above representations. 

(C) The of f e r o r ( ) contractor ( ) c e r t i f i e s that he 
w i l l submit ( ) a Subcontracting Plan i n 
accordance with the terms and conditions specified 
unless exepted by (A) above, and that he w i l l ( ) 
w i l l not ( ) require i t of a l l appropriate 
subcontractors unless they c e r t i f y that they are 
exempt. 

Failure to execute t h i s representation w i l l be 
deemed a minor i n f o r m a l i t y and the offeror w i l l be 
permitted to correct the omission p r i o r to award. 

SMALL BUSINESS AXD SMALL DISADVANTAGED BUSINESS 
SUBCONTRACTING PROGRAM (Advertisedl 

(The following representation is applicable i f the bid 
amount is $1,000,000.00 or more): 

(a) The offeror represents that i t is aware: 

(1) Of the subcontracting plan requirement in 
this provision and, i f selected for award, i t 
w i l l submit within the time specified by the 
contracting officer, a subcontracting plan 
that w i l l afford the maximum practicable 
opportunity to participate in the performance 
of the contract to small and small 
disadvantaged business concerns and w i l l 
include: 
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( i ) Percentage goals (expressed i n terms 
of percentage of t o t a l planned 
subcontracting d o l l a r s ) for the 
u t i l i z a t i o n as subcontractors of small 
business concerns and small business 
concerns owned and controlled by 
so c i a l l y and economically 
disadvantaged i n d i v i d u a l s . (For the 
purposes of the subcontracting plan, 
the contractor s h a l l include a l l 
purchases which contribute to the 
performance of the contract, including 
a proportionate share of products, 
services, etc. whose costs are 
normally allocated as i n d i r e c t or 
overhead costs. ) 

( i i ) The name of an in d i v i d u a l w i t h i n the 
employ of the o f f e r o r who w i l l 
administer the subcontracting program 
of the offeror and a description of 
the duties of such i n d i v i d u a l ; 

( i i i ) A description of the e f f o r t s the 
offeror or bidder w i l l take to assure 
t h t small business concerns and small 
business concerns owned and controlled 
by s o c i a l l y and economically 
disadvantaged i n d i v i d u a l s w i l l have an 
equitable opportunity to compete for 
subcontracts; 

( i v ) Assurances that the bidder w i l l 
include the clause e n t i t l e d 
U t i l i z a t i o n of Small business Concerns 
and Small Business Concerns Owned and 
Controlled by Socially and 
Economically Disadvantaged Individuals 
i n a l l contracts which o f f e r f urther 
subcontracting o p p o r t u n i t i e s , and that 
the bidder w i l l require a l l 
subcontractors (except small business 
concerns) who receive subcontracts i n 
excess of $1,000,000 i n the case of a 
contract for the construction of any 
public f a c i l i t y , or i n excess of 
5500,000 i n the case of a l l other 
contracts, to adopt a plan simil a r to 
the plan agreed to by the bidder; 
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(v) Assurances that the bidder w i l l subrr.it 
such periodic reports and cooperate in 
any studies or surveys as may be 
required by the contracting agency or 
the Small Business Administration in 
order to determine the extent of 
compliance by the bidder with the 
subcontracting plan; and 

( v i ) A recitation of the types of records 
the successful bidder w i l l maintain to 
demonstrate procedures which have been 
adopted to comply with the 
requirements and goals set forth in 
the plan, including the establishment 
of source l i s t s of small business 
concerns and small business concerns 
owned and controlled by socially and 
economically disadvantaged 
individuals; and efforts to identify 
and award subcontracts to such small 
business concerns. 

(2) Of the clause entitled U t i l i z a t i o n of Small 
Business Concerns and Small Business Concerns 
Owned and controlled by Socially and 
economically disadvantaged Individuals in the 
contract. 

I f the contracting officer believes that the 
subcontracting plan submitted pursuant to this 
Section does not reflect the best e f f o r t by the 
bidder to award subcontracts to small and small 
disadvantage firms to the f u l l e s t extent consistent 
with the e f f i c i e n t performance of the contract, he 
shall notify the agency's director of the Office of 
Small and Disadvantaged Business U t i l i z a t i o n who 
shall in turn notify the Small Business 
Administration and request a review of the plan 
pursuant to Section 8(d)(10) and 11) of the Small 
Business Act. Such request for an SMA review shall 
not delay award of the contract. Prior compliance 
of the offeror with other such subcontracting plans 
under previous contracts w i l l be considered by the 
contracting officer in determining the 
responsibility of the bidder for award of the 
contract. 
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(c) The bidder understands that: 

(1) I t agrees to carry out the government's 
po l i c y to provide the maximum practicable 
opportunity for small business concerns and 
small business concerns owned and controlled 
by s o c i a l l y and economically disadvantaged 
i n d i v i d u a l s to p a r t i c i a t e i n the performance 
of the contract, consistent with i t s 
e f f i c i e n t performance. 

(2) I f i t does not submit a subcontracting plan 
w i t h i n the time l i m i t s prescribed by the 
contracting agency, i t w i l l be i n e l i g i b l e to 
be awarded the contract. 

(3) Prior compliance of the bidder with other 
such subcontracting plans under previous 
contracts w i l l be considered by the 
contracting o f f i c e r i n determining the 
r e s p o n s i b i l i t y of the offeror for award of 
the contract. 

(4) I t is the contractor's r e s p o n s i b i l i t y to 
develop a subcontracting plan with respect to 
both small business concerns and small 
business concerns owned and controlled by 
s o c i a l l y and economically disadvantaged 
i n d i vi duals. 

(d) Subcontracting plans are not required of small 
business concerns. 

(e) The f a i l u r e of any contractor or subcontractor to 
comply i n good f a i t h with ( i ) the clause e n t i t l e d 
U t i l i z a t i o n of Small Business Concerns and Small 
Business Concerns Owned and Controlled by Socially 
and Economically Disadvantaged I n d i v i d u a l s , or ( i i ) 
the terms of any .subcontracting plan required by 
t h i s Small Business and Small Disadvantaged Business 
Subcontracting Plan (Advertised) p r o v i s i o n , w i l l be 
a material breach of the contract or subcontract. 

( f ) Nothing contained i n t h i s provision supersedes the 
requirements of Defense Manpower Policy 4A or any 
successor p o l i c y . 
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ADMINISTRATIVE DATA (Optional) 

The United States of America (hereinafter called the Government), represented by the Contracting 
Officer executing this contract, and the individual, partnership, joinr venture, or corporation named 
above (hereinafter called the Contractor), mutually agree to perform rhis contract in strict accordance 
with the General Provisions (Standard Form 23-A) , Labor Standards Provisions Applicable to Contracts 
in Excess of S2,000 (Standard Form 19-A), and the following designated specifications, schedules, 
drawings, and conditions: 
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parties hereto: 

In witness whereof, the parties hereto have executed this contract as of the date entered on the first 
page hereof. 

T H E U N I T E D STATES OF AMERICA CONTRACTOR 

By 
(Wane ot Contractor) 

Bv. 
(Officii title) ' 'Signature) 

'Title) 

INSTRUCTIONS 

1. The full name and business address of the Contractor must be inserted in the space provided on 
the face of the form. The Contractor shall sign in the space provided above with his us"ual signature 
and typewrite or print his name under the signature. 

2. An officer of a corporation, a member of a partnership, or an agent signing for the Contractor 
shall place his signature and title after the word "By" under the name of the Contractor. A contract 
executed by an attorney or agent on behalf of the Contractor shall be accompanied by two authenticated 
copies of his power of attorney or other evidence of his authority to aa on behalf of the Contractor. 
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GENERAL PROVISIONS 
(Construction Contract) 

1. DEFIKITIONB 
(a) The term "head of the agency" or "Secretary" as used 

herein means the Secretary, the Under Secretary, any 
Assistant Secretary, or any other bead or assistant head 
of the executive or military department or other Federal 
agency; and the term "his duly authorized representative" 
means any person or persons or board (other than the Con
tracting Officer) authorised to act for the head of the agency 
or the Secretary. 

(b) The term "Contracting Officer" as used herein means 
the person executing this contract on behalf of the Govern
ment and includes a duly appointed successor or authorized 
representative. 

2. SPECIFICATIONS AND DRAWINGS 

The Contractor shall keep on the work a copy of the draw
ings and specifications and shall at all times give the Con
tracting Officer access thereto. Anything mentioned in the 
specifications and not shown on the drawings, or shown on 
the drawings and not mentioned in the specifications, shall 
be of like effect as i f shown or mentioned in both. In ease of 
difference between drawings and specifications, the specifi
cations shall govern. In ease of discrepancy either in the 
figures, in the drawings, or in the specifications, the matter 
shall be promptly submitted to the Contracting Officer, who 
shall promptly make a determination in writing. Any adjust
ment by the Contractor without such a determination shall 
be at his own risk and expense. The Contracting Officer shall 
furnish from time to time such detail drawings and other 
information as he may consider necessary, unless otherwise 
provided. 

8. CHANGES 

(a) The Contracting Officer may, at any time, without notice 
to the sureties, by written order designated or indicated to be 
a change order, make any change in the work within the 
general scope of the contract, including but not limited to 
changes: 

(1) I n the specifications (including drawings and 
designs); 

(2) In the method or manner of performance of the 
work; 

(3) In the Government-furnished facilities, equipment, 
materials, services, or site; or 

(4) Directing acceleration in the performance of the 
work. 
(b) Any other written order or an oral order (which terms 

as used in this paragraph (b) shall include direction, instruc
tion, interpretation, or determination) from the Contracting 
Officer, which causes any such change, shall be treated as a 
change order tinder this clause, provided that the Contractor 
gives the Contracting Officer written notice stating the date, 
circumstances, and source of the order and that the Con
tractor regards the order as a change order. 

(c) Except as herein provided, no order, statement, or 
conduct of the Contracting Officer shall be treated as a 
change under this clause or entitle the Contractor to an 
equitable adjustment hereunder. ' 

(d) I f any change under this clause causes an increase 
or decrease in the Contractor's cost of, or the time required 
for, the performance of any part of the work under this con
tract, whether or not changed by any order, an equitable 
adjustment shall be made and the contract modified in writ
ing accordingly: Provided, however, That except for claims 
based on defective specifications, no claim for any change 
under (b) above shall be allowed for any costs incurred 
more than 20 days before the Contractor gives written notice 
as therein required: And provided further, That in the case 
of defective specifications for which the Government is 
responsible, the equitable adjustment shall include any in
creased cost reasonably incurred by the Contractor in 
attempting to comply with such defective specifications. 

(e) I f the Contractor intends to assert a claim for an 
equitable adjustment under this clause, he must, within 
SO days after receipt of a written change order under (a) 
above or the furnishing of a written notice under (b) above, 
submit to the Contracting Officer a written statement setting 
for th the general nature and monetary extent of such claim, 
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unless this period is extended by the Government. The state
ment of claim hereunder may be included in the notice under 
(b) above, 

( f ) No claim by the Contractor for an equitable adjustment 
hereunder shall be allowed if asserted after final payment 
under this contract. 

<. DIFFERING SITE CONDITIONS 

(a) The Contractor shall promptly, and before such con
ditions are disturbed, notify the Contracting Officer in writing 
of: (1) Subsurface or latent physical conditions at the site 
differing materially from those indicated in this contract, 
or (2) unknown physical conditions at the site, of an un
usual nature, differing materially from those ordinarily 
encountered and generally recognized as inhering in work 
of the character provided for in this contract. The Contract
ing Officer shall promptly investigate the conditions, and i f 
he finds that such conditions do materially so differ and cause 
an increase or decrease in the Contractor's cost of, or the 
time required for, performance of any part of the work under 
this contract, whether or not changed as a result of such 
conditions, an equitable adjustment shall be made and the 
contract modified in writing accordingly. 

(b) No claim of the Contractor under this clause shall be 
allowed unless the Contractor has given the notice required 
in (a) above; provided, however, the time prescribed therefor 
may be extended by the Government. 

(c) No claim by the Contractor for an equitable adjustment 
hereunder shall be allowed i f asserted after final payment 
under this contract. 

6. TERMINATION TOE DEFAULT—DAMAGES FOE D E L A Y — T I M E 
EXTENSIONS 
(a) I f the Contractor refuses or fails to prosecute the work, 

or any separable part thereof, with such diligence as wil i 
insure its completion within the time specified in this contract, 
or any extension thereof, or fails to complete said work with
in such time, the Government may, by written notice to the 
Contractor, terminate his right to proceed with the work or 
such part of the work as to which there has been delay. In 
such event the Government may take over the work and prose
cute the same to completion, by contract or otherwise, and 
may take possession of and utilize in completing the work 
such materials, appliances, and plant as may be on the site 
of the work and necessary therefor. Whether or not the 
Contractor's right to proceed with the work is terminated, he 
and his sureties shall be liable for any damage to the Govern
ment resulting from his refusal or failure to complete the 
work within the specified time. 

(b) I f fixed and agreed liquidated damages are provided 
in the contract and i f the Government so terminates the Con
tractor's right to proceed, the resulting damage will consist 
of such liquidated damages until such reasonable time as may 
be required for final completion of the work together with 
any increased costs occasioned the Government in complet
ing the work. 

(c) I f fixed and agreed liquidated damages are provided 
in the contract and i f the Government does not so terminate 
the Contractor's right to proceed, the resulting damage will 
consist of such liquidated damages until the work is com
pleted or accepted. 

(d) The Contractor's right to oroeeed shall not be so ter
minated nor the Contractor charged with resulting damage 
i f : 

(1) The delay in the completion of the work arises from 
unforeseeable causes beyond the control and without the 
fault or negligence of the Contractor, including but not 
restricted to, acts of God, acts of the public enemy, acts of 
the Government in either its sovereign or contractual ca
pacity, acts of another contractor in the performance of a 
contract with the Government, fires, floods, epidemics, quar
antine restrictions, strikes, freight embargoes, unusually 
severe weather, or delays of subcontractors or suppliers 
arising from unforeseeable causes beyond the control and 
without the fault or negligence of both the Contractor and 
such subcontractors or suppliers; and 

(2) The Contractor, within 10 days from the beginning 
of any such delay (unless the Contracting Officer grants a 
further period of time before the date of final payment 
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under the contract), notifies the Contracting Officer in 
writing of the causes of delay. 

The Contracting Officer shall ascertain the facts and the ex
tent of the deiav and extend the time for completing the work 
when, in his judgment, the findings of fact justify such an ex
tension, and his findings of fact shall be final and conclusive 
on the parties, subiect only to appeal as provided in Clause 6 
of these General Provisions. 

(e) I f , after notice of termination of the Contractor's right 
to proceed under the provisions of this clause, it is determined 
for any reason that the Contractor was not in default under 
the provisions of this clause, or that the delay was excusable 
under the provisions of this clause, the rights and obligations 
of the parties shall, if the contract contains a clause provid
ing for termination for convenience of the Government, be 
the same as if the notice of termination had been issued pur
suant to such clause. I f , in the foregoing circumstances, this 
contract does not contain a clause providing for termination 
for convenience of the Government, the contract shall be 
equitably adjusted to compensate for such termination and 
the contract modified accordingly; failure to agree to any such 
adjustment shall be a dispute concerning a question of fact 
within the meaning of the clause of this contract entitled 
"Disputes." 

( f ) The rights and remedies of the Government provided 
in this clause are in addition to any other rights and remedies 
provided bv law or under this contract. 

(g) As used in Paragraph (d) (1) of this clause, the term 
"subcontractors or suppliers" means subcontractors or sup
pliers at any tier. 

6. DISPUTES 
(a) Except as otherwise provided in this contract, any dis

pute concerning a question of fact arising under this contract 
which is not disposed of by agreement shall be decided by the 
Contracting Officer, who shall reduce his decision to writing 
and mail or otherwise furnish a copy thereof to the Contrac
tor. The decision of the Contracting Officer shall be final and 
conclusive unless, within 30 days from the date of receipt of 
such copy, the Contractor mails or otherwise furnishes to the 
Contracting Officer a written appeal addressed to the head of 
the agency involved. The decision of the head of the agency 
or his duly authorized representative for the determination of 
such appeals shall be final and inc lus ive . This provision 
shall not be pleaded in any sui^mrth ' ing a question of fact 
arising under this contract at^rnytirfg judicial review of any 
such decision to cases w^fce fs$»a by such official or his rep
resentative or board i6>alheged: Provided, however, That any 
such decision shall be fiyar^nd conclusive unless the same is 
fraudulent or capricious or arbitrary or so grossly erroneous 
as necessarily to imply bad faith or is not supported by sub
stantial evidence. In connection with any appeal proceeding 
under this clause, the Contractor shall be afforded an oppor
tunity to be heard and to offer evidence in support of his ap
peal. Pending final decision of a dispute hereunder, the Con
tractor shall proceed diligently with the performance of the 
contract and in accordance with the Contracting Officer's 
decision. 

(b) This Disputes clause does gQ£ jweclude consideration of 
questions of law in conutticf^^EtwiSecisions provided for 
in paragraph (a) aEo\e^Notm5^\irL«iis contract, however, 
shall be construed asjn^Wing"fmal the decision of any admin
istrative official, representative, or board on a question of law. 

7. PAYMENTS TO CONTRACTOR 
(a) The Government will pay the contract price as herein

after provided. 
(b) The Government wi l l make progress payments monthly 

as the work proceeds, or at more frequent intervals as deter
mined by the Contracting Officer, on estimates approved by 
the Contracting Officer. I f requested by the Contracting 
Officer, the Contractor shall furnish a breakdown of the total 
contract price showing the amount included therein for each 
principal category of the work, in such detail as requested, to 
provide a basis for determining progress payments. In the 
preparation of estimates the Contracting Officer, at his dis
cretion, may authorize material delivered on the site and pre
paratory work done to be taken into consideration. Material 
delivered to the Contractor at locations other than the site 
may also be taken into consideration (1) i f such consideration 
is specifically authorized by the contract and (2) i f the Con
tractor furnishes satisfactory evidence that he has acquired 
title to-such material and that i t wi l l be utilized on the work 
covered by this contract. 

(c) In making such f lv lTe l s fSyTftefTsnihere shall be re
tained 10 percent of t l e j ^ t i ^ a g a pr{ou|Ty until final com-
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pletion and acceptance of the contract work. However, if 
the Contracting Officer, at any time after 50 percent of the 
work has been completed, finds that satisfactory progress is 
being made, he may authorize payment in ful l of each progress 
payment for work rierform^ v sn/ I -t^ e 50 percent stage of 
completion. Also, ^ " V f ^ ' f T 4lf ^oEFfTsubstantially complete, 
the Contracting n f F j * < T j f" p lT n£^tit"^ the amount retained 
to be in excess of the amount adequate for the protection of 
the Government, at his discretion, may release to the Contrac
tor all or a portion of such excess amount. Furthermore, on 
completion and acceptance of each separate building, public 
work, or other division of the contract, on which the price is 
stated separately in the contract, payment may be made there
for without retention of a percentage. 

(d) All material and work covered by progress peyments 
made shall thereupon become the sole property of the Gov
ernment, but this provision shall not be construed as re
lieving the Contractor from the sole responsibility for all 
material and work upon which payments have been made or 
the restoration of any damaged work, or as waiving the 
rieht of the Government to require the fulfillment of all 
of the terms of the contract. 

(e) Upon completion and acceptance of all work, the amount 
due the Contractor under this contract shall be paid upon 
the presentation of a properly executed voucher and after 
the Contractor shall have furnished the Government with a 
release of all claims against the Government arising by virtue 
of this contract, other than claims in stated amounts as may 
be specifically excepted by the Contractor from the operation 
of the release. I f the Contractor's claim to amounts payable 
under the contract has been assigned under the Assignment of 
Claims Act of 1940, as amended (31 U.S.C'203, 41 U.S.C. 15), 
a release may also be required of the assignee. 

8. ASSIGNMENT OF CLAIMS 

(a) Pursuant to the provisions of the Assignment of Claims 
Act of 1940, as amended (31 U.S.C. 203, 41 U.S.C. 15), i f this 
contract provides for payments aggregating $1,000 or more, 
claims for moneys due or to become due the Contractor from 
the Government under this contract may be assigned to a 
bank, trust companv, or other financing institution, includ
ing any Federal lending agency, and may thereafter be 
further assigned and reassigned to any such institution. 
Any such assignment or reassignment shall cover all amounts 
payable under this contract and not already paid, and shall 
not be made to more than one party, except that any such 
assignment or reassignment may be made to one party as 
agent or trustee for two or more parties participating in such 
financing. Unless otherwise provided in this contract, pay
ments to an assignee of any moneys due or to become due 
under this contract shall not, to the extent provided in said 
Act, as amended, be subject to reduction or setoff. (The pre
ceding sentence applies only i f this contract is made in time 
of war or national emergency as defined in said Act; and is 
with the Department of Defense, the General Services Ad
ministration, the Energy Research and Development Adminis
tration, the National Aeronautics and Space Administration, 
the Federal Aviation Administration, or any other department 
or agency of the United States designated by the President 
pursuant to Clause 4 of the proviso of section 1 of the Assign
ment of Claims Act of 1940, as amended by the Act of May 15, 
1951, 65 Stat. 41.) 

(b) In no event shall copies of this contract or of any plans, 
specifications, or other similar documents relating to work 
under this contract, i f marked "Top Secret," "Secret," or 
"Confidential," be furnished to any assignee of any claim 
arising under this contract or to any other person not en
titled to receive the same. However, a copy of any part or all 
of this contract so marked may be furnisned, or any informa
tion contained therein may be disclosed, to such assignor 
upon the prior written authorization of the Contracting 
Officer. 

9. MATERIAL AND WORKMANSHIP 

(a) Unless otherwise SDecifically provided in this contract, 
all equioment, material, and articles incorporated in the 
work covered by this contract are to be new and of the most 
suitable grade for the purpose intended. Unless otherwise 
specifically provided in this contract, reference to any equip
ment, material, article, or patented process, by trade name, 
make, or catalog number, shall be regarded as establishing 
a standard of quality and shall not be construed as limiting 
competition, and the Contractor may, at his orjtion, use any 
equipment, material, article, or process, which, in the judg
ment of the Contracting Officer, is equal to that named. The 
Contractor shall furnish to the Contracting Officer for his 
approval the name of the manufacturer, the model number, 



and ether identifying data and information respecting the 
'performance, capacity, nature, and rating of the machinery 

' and mechanical and other equipment which the Contractor 
contemplates incorporatintr in the work. When required by 
this contract or when called for by the Contracting OfficerF 

the Contractor shall furnish the Contracting Officer for 
approval fu l l information concerning the materia! or articles-
which he contemplates incorporating in the work. When so 
directed, samples shall be submitted for approval at the Con
tractor's expense, with all shipping charges prepaid. Ma
chinery, equipment, material, and articles installed or used 
without required approval shall be at the risk of subsequent 
rejection. 

(b) All work under this contract shall be performed in a 
skillful and workmanlike manner. The Contracting Officer 
may. in writing, require the Contractor to remove from the 
work any employee the Contracting Officer deems incompe
tent, careless or otherwise objectionable. 

10. INSPECTION AND ACCEPTANCE 

(a) All work (which term includes but is not restricted to 
materials, workmanship, and manufacture and fabrication of 
components) shall be subject to inspection and test by the Gov
ernment at all reasonable times and at al! places prior to 
acceptance. Any such inspection and test is for the'sole benefit 
of the Government and shall not relieve the Contractor of the 
responsibility of providing quality control measures to assure 
that the work strictly complies with the contract requirements. 
No inspection or test by the Government shall be construed 
as constituting or implying acceptance. Inspection or test 
shall not relieve the Contractor of responsibility for damage to 
or loss of the material prior to acceptance, nor in any way af
fect the continuing riehts of the Government after acceptance 
of the completed work under the terms of paragraph ( f ) of 
this clause, except as hereinabove provided. 

(b) The Contractor shall, without charge, replace any 
material or correct any workmanship found by the Govern
ment not to conform to the contract requirements, unless in 
the public interest the Government consents to accept svch 
material or workmanship with an appropriate adjustment in 
contract price. The Contractor shall promptly segregate and 
remove rejected material from tbe premises. 

(c) I f the Contractor does not promptly replace rejected 
material or correct rejected workmanship, the Government 
(1) may, by contract or otherwise, replace such material or 
correct such workmanshin and charge the cost thereof to the 
Contractor, or (2) may terminate the Contractor's right to 
proceed in accordance with the clause of this contract entitled 
"Termination for Default—Damages for Delay—Time Ex
tensions." 

(d) The Contractor shall furnish promptly, without addi
tional charge, all facilities, labor, and material reasonably 
needed for performing such safe and convenient inspection 
and test as may be required by the Contracting Officer. Al l 
inspection and test by the Government shall be performed 
in such manner as not unnecessarily to delav the work. 
Special, fu l l size, and performance tests shall be performed 
as described in this contract. The Government reserves the 
right to charge to the Contractor any additional cost of in
spection or test when material or workmanship is not ready 
at the time specified by the Contractor for inspection or test 
or when reinspection or retest is necessitated by prior rejec
tion. 

(e) Should i t be considered necessary or advisable by the 
Government at any time before acceptance of the entire work 
to make an examination of work already comnleted, by remov
ing or tearing out same, the Contractor shall, on jjequest, 
promptly furnish all neeessarv facilities, labor, and material. 
I f such work is found to be defective or nonconforming in any 
material respect, due to the -fault of the Contractor or his 
subcontractors, he shall defray all the expenses of such exam
ination and of satisfactory reconstruction. I f . however, such 
work i f found to meet the requirements of the contract, an 
equitable adjustment shall be made in the contract price to 
compensate the Contractor for the additional services in
volved in such examination and reconstruction and, i f com
pletion of the work has been delayed thereby, he shall, in 
addition, be granted a suitable extension of time. 

( f • Unless otherwise provided in this contract, acceptance 
bv the Government shall be made as oromTitlv as practicable 
after completion and inspection of al! work remained by this 
contract, or that portion of the work that the Contracting 
Officer determines can be accepted separately. Acceptance shall 
be final and conclusive except as regards latent defects, fraud, 
or such gross mistake? as may amount to fraud, or as regards 
the Government's rights under any warranty or guarantee. 

11. SUPERINTENDENCE BV CONTRACTOR 

The Contractor, at al! times during performance and until 
the work is completed and accepted, shall give his personal 
superintendence to the work or have or. the work a competent 
superintendent, satisfactory to the Contracting Officer and 
with authority to act for the Contractor. 

12. PERMITS AND RESPONSIBILITIES 

The Contractor shall, without additional expense to the 
Government, be responsible for obtaining anv necessary 
licenses and permits, and for complying with any appl cable 
Federal, State, and municipal laws, codes, and regulations, 
in connection with the prosecution of the work. He shall be 
similarly responsible for al! damages to persons or property 
that occur as a result of his fault or negligence. He shall take 
proper safety and health precautions to protect the work, 
the workers, the public, and the property of others. He shall 
also be responsrbie for all materials delivered and work per
formed until completion and acceptance of the entire con
struction work, except for any completed unit of construction 
thereof which theretofore may have been accepted. 

13. CONDITIONS AFFECTING THE WORK 

The Contractor shall be responsible for having taken steps 
reasonably necessary to ascertain the nature and location of 
the work, and the eeneral and local conditions which can 
affect the work or the cost thereof. Any failure by the Con
tractor to do so will not relieve him from responsibility for 
successfully performine the work without additional expense 
to the Government. The Government assumes no responsi
bility for any understanding or representations concerning 
conditions made bv any of its officers or agents prior to the 
execution of this contract, unless such understanding or rep
resentations by the Government are expressly stated in the 
contract. 

14. OTHER CONTRACTS 

The Government may undertake or award other contracts 
for additional work, and the Contractor shall fully cooperate 
with sueh other contractors and Government employees and 
earefullv fit his own work to snch additional work as mav be 
directed by the Contracting Officer. The Contractor shall not 
commit or permit any act which will interfere with the per
formance of work by any other contractor or by Government 
employees. 

15. SHOP DRAWINGS 

(a) The term "shop drawings" includes drawings, diagrams, 
layouts, schematics, descriptive literature, illustrations, sched
ules, performance and test data, and similar materials fur
nished by the Contractor to explain in detail specific portions 
of the work required by the contract. 

(bl I f this contract reauires shop drawings, the Contractor 
shall coordinate all such drawings, and review them for ac
curacy, completeness, and compliance with contract require
ments and shall indicate his approval thereon as evidence of 
such coordination and review. Shop drawings submitted to the 
Contracting Officer without evidence of the Contractor's ap
proval mav be returned for resubnrssion. The Contract ;ng 
Officer wil l indicate his approval or disapproval of the shop 
drawings and i f not approved as submitted shall indicate his 
reasons therefor. Any work done prior to such approval shall 
be at the Contractor's risk. Approval by the Contracting Of
ficer shall not relieve the Contractor from responsibility foT 
anv errors or omissions in such drawings, nor from respon
sibility for complying with the requirements of this contract, 
except with respect to variations described and approved in 
accordance with (c) below. 

<c) I f shoo drawings show variations from the contract re
quirements, the Contractor shall describe such variations in 
writine, separate from the drawinrs, at the time of submis
sion. I f the Contractine Officer approves anv snch varia
t i o n ^ ) , he shall issue an appropriate contract modification, 
except that, i f the variation is nvnor and does not involve a 
change in price or in time of performance, a modification need 
not be issued. 

16. USE AND POSSESSION PRIOR TO COMPLETION 

The Government shall have the rieht to take poss»ssion of 
or use any completed or partially completed part of the work. 
Prior to such possession or use, the Contracting Officer shall 
furnish the Contractor an itemized list of work remainine to 
be performed or corrected on such Portions of the project as 
are to be possessed or used bv the Government, provided that 
failure to list anv it»m of work shall not relieve the Con
tractor of responsibility for compliance with the terms of the 
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contract. Such possession or use shall not be deemed an ac
ceptance of any work under the contract. While the Govern
ment has such possession or use, the Contractor, notwith
standing the provisions of the clause of this contract entitled 
"Permits and Responsibilities," shall be relieved of the re
sponsibility for the loss or damage to the work resulting from 
the Government's possession or use. I f such prior possession 
or use by the Government delays the progress of the work or 
causes additional expense to the Contractor, an equitable ad
justment in the contract price or the time of completion will 
be made and the contract s'..all be modified in writing accord
ingly. 

17. SUSPENSION OF WORK 

(a) The Contracting Officer may order the Contractor in 
writing to suspend, delay, or interrupt all or any part of the 
work for such period of time as he may determine to be ap
propriate for the convenience of the Government. 

(o) I f the performance of all or any part of the work is, for 
an unreasonable period of time, suspended, delayed, or inter
rupted by an act of the Contracting Officer in the administra
tion of this contract, or by his failure to act within the time 
specified in this contract (or if no time is specified, within a 
reasonable time), an adjustment shall be made for any in
crease in the cost of performance of this contract (excluding 
profit) necessarily caused by such unreasonable suspension, 
delay, or interruption and the contract modified in writ ing 
accordingly. However, no adiustment shall be made under 
this clause for any suspension, delay, or interruption to the 
extent (1) that performance would have been so suspended, 
delayed, or interrupted by any other cause, including the 
fault or negligence of the Contractor or (2) for which an equi
table adjustment is provided for or excluded under any other 
provision of this contract. 

(c) No claim under this clause shall be allowed (1) for any 
costs incurred more than 20 days before the Contractor shall 
have notified the Contracting Officer in writing of the act or 
failure to act involved (but this requirement shall not apply 
as to a claim resulting from a suspension order), and (2) 
unless the claim, in an amount stated, is asserted in writ ing 
as soon as practicable after the termination of such suspen
sion, delay, or interruption, but not later than the date of 
final payment under the contract. 

18. TERMINATION FOR CONTENIENCEJJF THE GOVERNMENT 
I f not physically incorporaietrtlsWhere, the clause in Sec

tion 1-8.703 of the FedertKPrWu^nWftt Regulations, or para
graph 7-602.29 (a) EPtVeJjjawtl Services Procurement Reg
ulation, as applieabl^j^ir^nect on the date of this contract is 
hereby incorporated oy reference as ful ly as i f set forth at 
length herein. 

19. PAYMENT OF INTEREST ON CONTRACTORS' CLAIMS 
(a) I f an appeal is filed by the Contractor from a final de

cision of the Contracting Officer under the Disputes clause of 
this contract, denying a claim arising under the contract, 
simple interest on the amount of the^aim finally determined 
owed by the Government shallJ*"jiaWJjle to the Contractor. 
Such interest shall be &V*he rfete \ercrmined by the Secre
tary of the Treasury «Bisim\<^ftfTF>ublic Law 92-41, 85 Stat. 
97, from the date the^orkractor furnishes to the Contract
ing Officer his written "appeal under the Disputes clause of 
this contract, to the date of (1) a final judgment by a court 
of competent jurisdiction, or (2) mailing to the Contractor of 
a supplemental agreement for execution either confirming 
completed negotiations between the parties or carrying out a 
decision of a board of contract appeals. 

(b) Notwithstanding (a) above^fl) interest shall be ap
plied onlv from the datejjavnrffitWas'due, i f sueh date is/later 
than the fi l ing of apsaaCTand Y2) interest shall not be paid for 

, any period of time w a j l ^wonf rac t i ng Officer determines the 
' Contractor has undulp'deTayed in pursuing his remedies before 
a' board of contract appeals or a court of competent jurisdic
tion. 

20. PRICING OF ADJUSTMENTS 
When costs are a factor in any determination of a contract 

price adiustment nur^antJo^e-Changes clause or any other 
provision of t h i a ^ p r l c t O u T h C o f t a shall be in accordance 
with the cont rae l^ |^4u4WPUnM>i^edt>re8 in Part 1-15 
of the Federal Procurement Regulations, (41 CFR 1-15) or 
Section XV of the Armed Services Procurement Regulation, 
as applicable, which are in effect on the date of this contract 

21. PATENT INDEMNITY _ _ _ _ 
Except as otherwise} nsofidld, thEfcontractor agrees to 

indemnify the Govermsreu ana t t j oSters, agents, and em-
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ployees against liability, including cost* and expenses, for, 
infringement upon any Letters Patent of the United States' 
(except Letters Patent issued jjpq»»,aD application which is 

now or may hereafter be.-ftfr* Beanos of national security, 
ordered by the Goi^rirfnejit Vtb I jeWpt secret or otherwise 
withheld irom issue} ynslwrVrat of the performance of this 
contract or out of theAisfor disposal by or for the account of 
the Government of supplies furnished or construction work 
performed hereunder. 

22. ADDITIONAL BOND SECURITY 

I f any surety upon any bond furnished in connection with 
this contract becomes unacceptable to the Government, or i f 
any such surety fails to furnish reports as to his financial 
condition from time to time as requested by the Government, 
or i f the contract price is increased to such an extent that the 
penal sum of any bond becomes inadequate in the opinion of 
the Contracting Officer, the Contractor shall promptly furnish 
such additional security as may be required from time to time 
to protect the interests of the Government and of persons sup
plying labor or materials in the prosecution of the work con
templated by this contract. 

23. EXAMINATION OF RECORDS BY COMPTROLLER GENERAL 
(a) This clause is applicable i f the amount of this contract 

exceeds $10,000 and was entered into by means Ox negotiation, 
including small business restricted advertising, but is not ap
plicable if this contract was entered into by means of formal 
advertising. 

(b) The contractor agrees that the Comptroller General of 
the United States or any of his duly authorized representa
tives shall, until the expiration of 3 years after final payment 
under this contract or such lesser time specified in either Ap
pendix M of the Armed Services Procurement Regulation or 
the Federal Procurement Regulations Part 1-20, as appro
priate, have access to and the right to examine any directly 
pertinent books, documents, papers, and records of the con
tractor involving transactions related to this contract 

(c) The Contractor further agrees to include in all his sub
contracts hereunder a provision to the effect that the sub
contractor agrees that tne Comptroller General of the United 
States or any of his duly authorized representatives shall, until 
the expiration of 3 years after final payment under the sub
contract or such lesser time specified in either Appendix M of 
the Armed Services Procurement Regulation or the Federal 
Procurement Regulations Part 1-20, as appropriate, have ac
cess to and the right to examine any directly pertinent books, 
documents, papers, and records of sueh subcontractor, involv
ing transactions related to the subcontract The term "sub
contract" as used in this clause excludes (1) purchase orders 
not exceeding $10,000 and (2) subcontracts or purchase orders 
for public uti l i ty services at rates established for uniform ap
plicability to the general public. 

(d) The periods of access and examination described in (b) 
and (c), above, for records which relate to (1) appeals under 
the "Disputes" clause of this contract, (2) litigation or the 
settlement of claims arising out of the performance of this 
contract, or (3) costs and expenses of this contract as to which 
exception has been taken by the Comptroller General or any 
of his duly authorized representatives, shall continue until 
such appeals, litigation, claims, or exceptions have been dis
posed of. 

24. B U Y AMERICAN 
(a) Agreement. In accordance with the Buy American Act 

(41 U.S.C. lOa-lOd), and Executive Order 10582, December 
17, 1954 (3 CFR, 1954-58 Comp., p. 230), as amended by 
Executive Order 11051, September 27, 1962 (3 CFR, 1959-63 
Comp., p. 635), the Contractor agrees that only domestic con
struction material wil l be used (by the Contractor, subcon
tractors, materialmen, and suppliers) in the performance of 
this contract, except for nondomestic material listed in the 
contract 

(b) Domestic construction material "Construction material" 
means any article, material, or supplv brought to the con
struction site for incorporation in the building or work. An 
unmanufactured construction material is a "domestic con
struction material" i f i t has been mined or produced in the 
United States. A manufactured construction material is a 
"domestic construction material" i f i t has been manufactured 
in the United States and i f the cost of its components which 
have been mined, produced, or manufactured in the United 
States exceeds 50 percent of the cost of all its components. 
"Component" means any article; material, or supply directly 
incorporated in a construction material. 

(c) Domestic component. A component shall be considered 
to have been "mined, produced, or manufactured in the 



.United States" (regardless of its source in fact) if the article, 
* "material, or supply in which it is incorporated was manu

factured in the United States and the component is of s class 
or kind determined by the Government to be not mined, pro
duced, or manufactured in the United States in sufficient and 
reasonably available commercial quantities and of a satis
factory quality. 

25. EQUAL OPPORTUNTTY 
(The following clause is applicable unless this contract is 
exempt under the rules, regulations, and relevant orders of 
the Secretary of Labor (41 CFR, ch. 60).) 

During the performance of this contract, the Contractor 
agrees as follows: 

(a) The Contractor will not discriminate against any em
ployee or applicant for employment because of race, color, 
religion, sex, or national origin. The Contractor will take 
affirmative action to ensure that applicants are employed, 
and that employees are treated during employment, without 
regard to their race, color, religion, sex, or national origin. 
Such action shall include, but not be limited to, the following: 
Employment, upgrading, demotion, or transfer; recruitment 
or recruitment advertising; layoff or termination; rates of 
pay or other forms of compensation; and selection for train
ing, including apprenticeship. The Contractor agrees to post 
in conspicuous places, available to employees and applicants 
for employment, notices to be provided by the Contracting 
Officer setting forth the provisions of this Equal Opportunity 
clause. 

(b) The Contractor wil l , in all solicitations or advertise
ments for employees placed by or on behalf of the Contractor, 
state that all qualified applicants will receive consideration 
for employment without regard to race, color, religion, sex, or 
national origin. 

(c) The Contractor wil l Bend to each labor union or repre
sentative of workers with which he has a collective bargain
ing agreement or other contract or understanding, a notice, 
to be provided by the agency Contracting Officer, advising the 
labor union or workers' representative of the contractor's 
commitments under this Equal Opportunity clause, and shall 
post copies of the notice in conspicuous places available to em
ployees and applicants for employment 

(d) The Contractor will comply with all provisions of Ex
ecutive Order No. 11246 of September 24, 1965. as amended by 
Executive Order No. 11375 of October 13, 1967. and of the 
rules, regulations, and relevant orders of the Secretary of 
Labor. 

(e) The Contractor will furnish all information and reports 
required by Executive Order No. 11246 of September 24, 1965, 
as amended by Executive Order No. 11375 of October 13, 1967, 
and by the rules, regulations, and orders of the Secretary of 
Labor, or pursuant thereto, and wil l permit access to his books, 
records, and accounts by the contracting agency and the Secre
tary of Labor for purposes of investigation to ascertain com
pliance with such rules, regulations, and orders. 

( f ) In the event of the Contractor's noncompliance with 
the Equal Opportunity clause of this contract or with any of 
the said rules, regulations, or orders, this contract may be 
canceled, terminated, or suspended, in whole or in part, and 
the Contractor may be declared ineligible for further Govern
ment contracts in accordance with procedures authorized in 
Executive Order No. 11246 of September 24, 1965, as amended 
by Executive Order No. 11375 of October 13, 1967, and such 
other sanctions may be imposed and remedies invoked as pro
vided in Executive Order No. 11246 of September 24, 1965, as 
amended by Executive Order No. 11375 of October 13, 1967, 
or by rule, regulation, or order of the Secretary of Laior, or 
as otherwise provided by law. 

<e) The Contractor will include the provisions of para
graphs (a) through (g) in every subcontract or purchase 
order unless exempted by rules, regulations, or orders of the 
Secretary of Labor issued pursuant to Section 204 of Execu
tive Order No. 11246 of September 24, 1965, as amended by-
Executive Order No. 11376 of October 13, 1967, so that such 
provisions will be binding upon each subcontractor or vendor. 
The Contractor wil l take such action wil l respect to any sub
contract or purchase order as the contracting agency may di
rect as a means of enforcing such provisions, including sanc
tions for noncompliance: Provided, however, that in the event 
the Contractor becomes involved in, or is threatened with, 
litigation with a subcontractor or vendor as a result of such 
direction bv the contracting agency, the Contractor may re
quest the United States to enter into such litigation to protect 
the interests of the United States. 

26. COVENANT AGAINST CONTINGENT FEES 

The Contractor warrants that no person or selling agency 
has been employed or retained tc solicit or secure this con
tract upon an agreement or understanding for a commission, 
percentage, brokerage, or contingent fee, excepting bona fide 
employees or bona fide established commercial or selling 
agencies maintained by the Contractor for the purpose of 
securing business. For breach or violation of this warranty 
the Government shall have the right to annul this contract 
without liability or in its discretion to deduct from the con
tract price or consideration, or otherwise recover, the fu l l 
amount of such commission, percentage, brokerage, or 
contingent fee. 

27. OFFICIALS NOT TO BENEFIT 
No member of or delegate to Congress or resident Commis

sioner shall be admitted to any share or part of this contract, 
or to any benefit that may itrise therefrom; but this provision 
shall not be construed to extend to this contract if made with a 
corporation for its general benefit 

28. CONVICT LABOR 
In connection with the performance of work under this con

tract, the Contractor agrees not to employ any person under
going sentence of imprisonment at hard labor except as pro
vided by Public Law 89-176, September 10, 1965 (IS U.S.C. 
4082(c) (2)) and Executive Order 11755, December 29, 1973. 

29. UTILIZATION OF SMALL BUSINESS CONCERNS 
(a) It is the policy of the Government as declared by the 

Congress that a fair proportion of the purchases and con
tracts for supplies and serjae<$for the Government be placed 
with small business conrfrna \ £ 

(b) The Contrart^r Y£rm£3$) accomplish the maximum 
amount of su*cSrttfa\ticE lo small business concerns that 
the ContractorYMd«r*to be consistent with the efficient per
formance of thiscontract 

30. UTILIZATION OF MINORITY BUSINESS ENTERPRISES 
(a) I t is the policy-of the -Government that minority busi

ness enterprises thkll-hav^~the maximum practicable oppor
tunity to parti cspaie- far Tne 'performance of Government 
contracts. ^ f v * 

(b) The Contractor ag^suoVjae his best efforts to carry 
out this policy in the^swaMT ofvhissubcontracts to the fullest 
extent consistentJEivi theNelhcient performance of this con
tract As used i r \^>^o1i t rac t , the term "minority business 
enterprise" meansv'business, at least 50 percent of which is 
owned by minority gToup members or, in case of publicly-owned 
businesses, at least 51 percent of the stock of which is owned by 
minority group members. For the purposes of this definition, 
minority group members are Negroes, Spanish-speaking 
American persons, American-Orientals, American-Indians, 
American-Eskimos, and American-Aleuts. Contractors may 
rely on written representations by subcontractors regarding 
their status as minority business enterprises in lieu of an inde
pendent investigation. 

31. FEDERAL, STATE, AND LOCAL TAXES 
(a) Except as may be otherwise provided in this contract, 

the contract price includes all applicable Federal, State and 
local taxes and duties. 

(b) Nevertheless, with respect to any Federal excise tax or 
duty on the transactions or property covered by this contract, 
i f a statute, court decision, written ruling, or regulation takes 
effect after the contract date, and— 

(1) Results in the Contractor being required to pay or 
bear the burden of any such Federal excise tax or duty or 
increase in the rate thereof which would not otherwise have 
been payable on such transactions or property, the contract 
price shall be increased by the amount of such tax or duty or 
rate increase: Provided, That the Contractor i f requested by 
the Contracting Officer, warrants in writing that no amount 
for such newly imposed Federal excise tax or duty or rate 
increase was included in the contract price as a contingency 
reserve or otherwise; or 

(2) Results in the Contractor not being required to pay 
or bear the burden of, or in his obtaining a refund or drawback 
of, anv such Federal excise tax or duty which would otherwise 
have been payable on such transactions or property or which 
was the basis of an increase in the contract price, the contract 
price shall be decreased by the amount of the relief, refund, 
or drawback, or that amount shall be paid to the Government, 
as directed by the Contracting Officer. The contract price shall 
be similarly decreased i f the Contractor, through bis fault or 
negligence or bis failure to follow instructions of the Contract-

STANDARS FORM 23-A (R*v. 4-75) 



'ing Officer, is required to pay or bear the burden of, or does not 
obtain «a refund or drawback of, any such Federal excise tax 
or duty. 

(c) So adjustment pursuant to paragraph b above will be 
made under this contract unless the aggregate amount thereof 
is or may reasonably be expected to be over $100.00. 

(d) As used in paragraph b above, the term "contract date" 
means the date set for the bid opening, or if this is a negotiated 
contract, the date of this contract As to additional supplies or 
services procured by modification to this contract the term 
"contract date" means the date of such modification. 

(e) Unless there does not exist any reasonable basis to 
sustain an exemption, the Government, upon request of the 

Contractor, without further liability, agrees, except as ofber-'. 
wise provided in this contract, to furnish evidence appropriate 
to establish exemption from any tax which the Contractor war
rants in writing was excluded from the contract price. In addi
tion, the Contracting Officer may furnish evidence to establish 
exemption from any tax that may, pursuant to this Clause, give 
rise to either an increase or decrease in the contract price. 
Except as otherwise provided in this contract evidence appro
priate to establish exemption from duties will be furnished 
only at the discretion of the Contracting Officer. 

( f ) The Contractor shall promptly notify the Contracting 
Officer of matters which will result in either an increase or 
decrease in the contract price, and shall take action with respect 
thereto as directed by the Contracting Officer. 
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54. Warranties 
55. Testing 
56. Base Lines and Grades 
57. Preservation of Existing Vegetation 
58. Fire Protection 

ID 0663A 
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59. Value Engineering Incentive 
60 U t i l i z a t i o n of Small Business Concerns and Small Business 

Concerns Ovned and Controlled by Socially and 
Economically Disadvantaged Individuals 

61. Notice and Assistance Regarding Patent and Copyright 
Inf r ingement 



GP 9 

SUPPLEMENT TO SF 23-A GENERAL PROVISIONS 
(CONSTRUCTION CONTRACTS) 

The f o l l o w i n g additional a r t i c l e s and provisions are added to 
Standard Form 23-A: 

32. ALTERATIONS AND ADDITIONS • 

The following a l t e r a t i o n s in or additions to the 
provisions of SF 23-A, General Provisions, of t h i s 
contract were made p r i o r to execution of the contract by 
the p a r t i e s . 

1. D e f i n i t i o n s (DOE PR 9-7.602-1, June 79). The 
following paragraphs are added to t h i s clause: 

(c) The term "DOE" means U. S. Department of Energy. 

(d) Wherever in the specifications or upon the 
drawings the words "directed," "required," 
"approved," "accepted," or words of l i k e import 
are used, i t means the d i r e c t i o n , requirement, 
approval, a c c e p t a b i l i t y of or to the 
Contracting O f f i c e r . 

6. Disputes (FPR 1-7.102-12, 1-7.602-8, March 1979.) 
Delete the clause and sub s t i t u t e the follo w i n g : 

(a) This contract i s subject to the Contract 
Disputes Act of 1978 (41 U.S.C. 601, et. seq.). 
I f a dispute arises r e l a t i n g to the contract, 
the contractor may submit a claim to the 
Contracting O f f i c e r who shall issue a w r i t t e n 
decision on the dispute i n the manner specified 
i n FPR 1-1.318. 

m 
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(b) "Claim" Beans: 

(1) a written request submitted to the 
Contracting Officer; 

(2) for payment of money, adjustment of 
contract terms, or other relief; 

(3) which is in dispute or remains unresolved 
after a reasonable time for its review and 
disposition by the Government; and 

(4) for which a Contracting Officer's decision 
is demanded. 

(c) In the case of disputed requests or amendments 
to such requests for payment exceeding $50,000, 
or with any amendment causing the total request 
in dispute to exceed $50,000, the Contractor 
shall certify, at the time of submission as a 
claim, as follows: 

I certify that the claim is made in good faith, 
that the supporting data are accurate and 
complete to the best of my knowledge and 
belief; and that the amount requested 
accurately reflects the contract adjustment for 
which the contractor believes the Government is 
liable. 

(Contractor's Name) 

(Title) 

(d) The Government shall pay the contractor 
interest: 

'(1) on the amount found due on claims 
submitted under this clause; 

(2) at the rates fixed by the Secretary of the 
Treasury, under the Renegotiation Act, 
Public Law 92-41; 

(3) from the date the Contracting Officer 
receives the claim, until the Government 
nakes payment. 
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(e) The decision of the Contracting Officer shall 
be f i n a l and conclusive and not subject to 
review by any forum, tribunal, or Government 
agency unless an appeal or action is timely 
commenced within the times specified by the 
Contract Disputes Act of 1978. 

( f ) The Contractor shall proceed d i l i g e n t l y with 
performance of this contract, pending f i n a l 
resolution of any request for r e l i e f , claim, 
appeal or action related to the contract, and 
comply with any decision of the Contracting 
Of f icer. 

Payments to Contractor (FPR 1-7.602-7, May 1976). 
Delete paragraph (c) and substitute the following-: 

(c) In making such progress payments there shall be 
retained 10 percent of the estimated amount 
un t i l f i n a l completion and acceptance of the 
contract work. However, i f the Contracting 
Officer finds that satisfactory progress was 
achieved during any period for which a progress 
payment is to be made, he or she may authorize 
such payment to be made in f u l l without 
retention of a percentage. Also, whenever the 
work is substantially complete, the Contracting 
Officer shall retain an amount he or she 
considers adequate for protection of the 
Government and, at his or her discretion, may 
release to the Contractor a l l or a portion of 
any excess amount. Furthermore, on completion 
and acceptance of each separate building, 
public work, or other division of the contract, 
on which the price is stated separately in the 
contract, payment may be made therefor without 
retention of a percentage. 

(FPR Amendment 200, July 16, 1979) Change paragraph 
(e) to paragraph ( f ) and add a new paragraph (e) as 
f ollows: 

(e) I f Miller Act (40 U.S.C. 270a-270e) performance 
or payment bonds are required under this 
contract, the Government shall pay to the 
Contractor the t o t a l premiums paid by the 
contractor to obtain the bonds. This payment 
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sh a l l be paid at one time to the contractor 
together v i t h the f i r s t progress payment 
otherwise due after the contractor has 
(1) furnished the bonds (including coinsurance 
and reinsurance agreements, when applicable), 
(2) furnished evidence of f u l l payment to the 
surety company, and (3) submitted a request for 
such payment. The payment by the Government of 
the bond premiums to the contractor shall not 
be made as increments of the in d i v i d u a l 
progress payments and shall not be i n addition 
to the contract price. 

9. Materials and Workmanship. Insert the fol l o w i n g 
sentence a f t e r the second sentence of paragraph (a): 

A Contractor i s not prohibited from furnishing such 
an "equal" item merely because in the technical 
s p e c i f i c a t i o n s a trade name or make or catalog 
number i s used without the words "or equal." These 
words w i l l be implied unless the technical 
s p e c i f i c a t i o n expressly provides "no sub s t i t u t e s . " 

Add a new paragraph (c) as follows: 

(c) Nothing i n t h i s clause shall preclude the use 
of items manufactured from recovered materials 
as provided in FPR Subpart 1-1.25. 

10. Inspection and Acceptance (ALPI 9-16, Oct 76). Add 
the f o l l o w i n g paragraph ( g ) : 

(g) The work w i l l be conducted under the general 
d i r e c t i o n of the Contracting O f f i c e r and i s 
subject to inspection by his or her duly 
appointed inspectors to insure s t r i c t 
compliance with the terms of the contract. No 
inspector i s authorized to change any provision 
of the plans and s p e c i f i c a t i o n s , nor sh a l l the 
presence or absence of any inspector r e l i e v e 
the Contractor from any requirements of the 
contract. The "Architect-Engineer" has the 
au t h o r i t y to inspect the work for q u a l i t y and 
compliance with the plans and s p e c i f i c a t i o n s ; 
e s t a b l i s h l i n e s , grades and controls f o r the 
work; and to recommend changes to the 
Contracting Officer pursuant to the clause of 
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the General Provisions e n t i t l e d "Changes." The 
f a c i l i t y operating contractor may perform 
architect-engineer inspection services. Ko 
i n t e r p r e t a t i o n of t h i s contract or d i r e c t i o n 
shall be binding upon the Government unless i t 
is in w r i t i n g and signed by the Contracting 
Off icer. 

18. Termination for Convenience of the Government (DOE 
PR 9-7 . 602-30 , June 1979). Delete the clause and 
subst i t u t e the fol l o w i n g : 

(a) The performance of work under t h i s contract may 
be terminated by the Government in accordance 
with t h i s clause i n whole, or from time to time 
in part, whenever the Contracting Officer shall 
determine that such termination i s in the best 
in t e r e s t of the Government. Any such 
termination shall be effected by delivery to 
the Contractor of a Notice of Termination 
specifying that the termination i s made under 
t h i s General Provision and the extent to which 
performance of work under the contract i s 
terminated, and the date upon which such 
termination becomes e f f e c t i v e . 

(b) After receipt of a Notice of Termination and 
except as otherwise directed by the Contracting 
O f f i c e r , the Contractor s h a l l : 

(1) Stop work under the contract on the date 
and to the extent specified in the Notice 
of Termination; 

(2) Place no further orders or subcontracts 
for materials, services, or f a c i l i t i e s , 
except as may be necessary for completion 
of such portion of the work under the 
contract as i s not terminated; 

(3) Terminate'all orders and subcontracts to 
the extent that they relate to the 
performance of work terminated by the 
Notice of Termination; 

(4) Assign to the Government, in the manner, 
at the times, and to the extent directed 
by the Contracting Officer, a l l of the 
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r i g h t , t i t l e , and interest of the 
Contractor under the orders and 
subcontracts so terminated, in which case 
the Government shall have the r i g h t , in 
i t s discretion, to settle or pay any or 
a l l claims arising out of the termination 
of such orders and subcontracts; 

Settle a l l outstanding l i a b i l i t i e s and a l l 
claims arising out of such termination of 
orders and subcontracts, with the approval 
or r a t i f i c a t i o n of the Contracting Officer 
to the extent he or she may require, which 
approval or r a t i f i c a t i o n shall be f i n a l 
for a l l the purposes of this clause; 

Transfer t i t l e to the Government and 
deliver in the manner, at the time, and to 
the extent, i f any, directed by the 
Contracting Officer, Ci) the fabricated or 
unfabricated parts, work in process, 
completed work, supplies, and other 
material produced as a part of, or 
acquired in connection with the 
performance of, the work terminated by the 
Notice of Termination, and ( i i ) the 
completed or p a r t i a l l y completed plans, 
drawings, information, and other property 
which, i f the contract had been completed, 
would have been required to be furnished 
to the Government; 

Use i t s best efforts to s e l l , in the 
manner, at the times, to the extent, and 
at the price or prices directed or 
authorized by the Contracting Officer, any 
property of the types referred to in (6) 
above; provided, however, that the 
Contractor Ci) shall not be required to 
extend credit to any purchaser, and Cii) 
may acquire any such property under the 
conditions prescribed and at a price or 
prices approved by the Contracting 
Officer; and provided further, that the 
proceeds of any such transfer or 
disposition shall be applied in reduction 
of any payments to be made by the 
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Government to the Contractor under t h i s 
contract or shall otherwise be credited to 
the price or cost of the work covered by 
t h i s contract or paid in such other manner 
as the Contracting Officer may d i r e c t ; 

(8) Complete performance of such part of the 
work as shall not have been terminated by 
the Notice of Termination; and 

(9) Take such action as may be necessary, or 
as the Contracting Officer may d i r e c t , for 
the protection and preservation of the 
property related to t h i s contract which i s 
in the possession of the Contractor and i n 
which the Government has or may acquire an 
i n t e r e s t . 

At any time a f t e r expiration of the plant 
clearance period, as defined i n Subpart 1-8.1 
of the Federal Procurement Regulations (41 CFR 
1-8.1), as the d e f i n i t i o n may be amended from 
time to time, the Contractor may submit to the 
Contracting Officer a l i s t , c e r t i f i e d as to 
quantity and q u a l i t y , of any or a l l items of 
termination inventory not previously disposed 
of, exclusive of items the d i s p o s i t i o n of which 
has been directed or authorized by the 
Contracting O f f i c e r , and may request the 
Government to remove such items or enter i n t o a 
storage agreement covering them. Not l a t e r 
than f i f t e e n (15) days th e r e a f t e r , the 
Government w i l l accept t i t l e to such items and 
remove them or enter i n t o a storage agreement 
covering the same; provided, that the l i s t 
submitted s h a l l be subject to v e r i f i c a t i o n by 
the Contracting Officer upon removal of the 
items or, i f the items are stored, w i t h i n 
f o r t y - f i v e (45) days from the date of 
submission of the l i s t , and any necessary 
adjustment to correct the l i s t as submitted 
s h a l l be made p r i o r to f i n a l settlement. 

After receipt of a Notice of Termination, the 
Contractor s h a l l submit to the Contracting 
O f f i c e r i t s termination claim i n the form and 
w i t h the c e r t i f i c a t i o n prescribed by the 
Contracting O f f i c e r . Such claims s h a l l be 



GP 26 

submitted promptly but in no event later than 
one year from the effective date of 
termination, unless one or more extensions in 
writ i n g are granted by the Contracting Officer 
upon request of the Contractor made in writing 
within such one-year period or authorized 
extension thereof. However, i f the Contracting 
Officer determines that the facts j u s t i f y such 
action, he or she may receive and act upon any 
such termination claim at any time after such 
one-year period or extension thereof. Upon 
f a i l u r e of the Contractor to submit i t s 
termination claim within the time allowed, the 
Contracting Officer may, subject to any review 
required by DOE's procedures in effect as of 
the date of execution of this contract, 
determine, on the basis of information 
available to him or her, the amount, i f any, 
due the Contractor by reason of the termination 
and shall thereupon pay to the Contractor the 
amount so determined. 

Subject to the provisions of paragraph (c) and 
subject to any review required by DOE's 
procedures in effect as of the date of 
execution of this contract, the Contractor and 
the Contracting Officer may agree upon the 
whole or any part of the amount or amounts to 
be paid to the Contractor by reason of the 
t o t a l or p a r t i a l termination of work pursuant 
to this clause, which amount or amounts may 
include a reasonable allowance for p r o f i t on 
work done; provided, that such agreed amount or 
amounts, exclusive of settlement costs, shall 
not exceed the t o t a l contract price as reduced 
by the amount of payments otherwise made and as 
further reduced by the contract price of the 
work not terminated. The contract shall be 
amended accordingly, and the Contractor shall 
be paid the agreed amount. Nothing in 
paragraph (e) of this clause, prescribing the 
amount to be paid to the Contractor in the 
event of f a i l u r e of the Contractor and the 
Contracting Officer to agree upon the whole 
amount to be paid to the Contractor by reason 
of the termination of work pursuant to this 
clause, shall be deemed to l i m i t , r e s t r i c t , or 
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otherwise determine or affect the amount or 
amounts which may be agreed upon to be paid to 
the Contractor pursuant to t h i s paragraph ( d ) . 

Ce) In the event of the f a i l u r e of the Contractor 
and the Contracting Officer to agree, as 
provided in paragraph ( d ) , upon the whole 
amount to be paid to the Contractor by reason 
of the termination of work pursuant to t h i s 
clause, the Contracting Officer s h a l l , subject 
to any review required by DOE'S procedures in 
effect as of the date of execution of t h i s 
contract, determine, on the basis of 
information available to him or her, the 
amount, i f any, due to the Contractor by reason 
of the termination and sh a l l pay to the 
Contractor the amounts determined as follows: 

Cl) With respect to a l l contract work 
performed prior to the effective date of 
the Notice of Termination, the total 
(without duplication of any items) of 

( i ) The cost of such work; 

( i i ) The cost of settling and paying 
claims arising out of the 
termination of work under 
subcontracts or orders as provided 
in paragraph (b)(5) above, 
exclusive of the amounts paid or 
payable on account of supplies or 
materials delivered or services 
furnished by the subcontractor 
prior to the effective date of the 
Notice of Termination of work under 
this contract, which amounts shall 
be included in the cost on account 
of which payment i s made under ( i ) 
above; and 

( i i i ) A sum, as profit on ( i ) , above, 
determined by the Contracting 
Officer pursuant to Federal 
Procurement Regulation 1-8.303 (41 
CFR 1-8.303), in effect as of the 
date of execution of this contract, 

HI 
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to be f a i r and reasonable; 
provided, however, that i f i t 
appears that the Contractor would 
have sustained a loss on the entire 
contract had i t been completed, no 
p r o f i t shall be included or allowed 
under this subdivision ( i i i ) and an 
appropriate adjustment shall be 
made reducing the amount of the 
settlement to reflect the indicated 
rate of loss; and 

(2) The reasonable cost of the preservation 
and protection of property incurred 
pursuant to paragraph (b)(9); and any 
other reasonable cost incidental to 
termination of work under this contract, 
including expense incidental to the 
determination of the amount due to the 
Contractor as the result of the 
termination of work under this contract. 

The t o t a l sum to be paid to the Contractor 
under (1) above shall not exceed the total 
contract price as reduced by the amount of 
payments otherwise made and as further reduced 
by the contract price of work not terminated. 
Except for normal spoilage, and except to the 
extent that the Government shall have otherwise 
expressly assumed the risk of loss, there shall 
be excluded from the amounts payable to the 
Contractor under (1) above, the f a i r value as 
determined by the Contracting Officer, of 
property which is destroyed, lo s t , stolen, or 
damaged so as to become undeliverable to the 
Government, or to a buyer pursuant to paragraph 
(b)(7). 

Costs claimed, agreed to, or determined 
pursuant to paragraphs ( c ) , (d), and (e) of 
this clause shall be in accordance with the 
contract cost principles and procedures in Part 
1-15 of the Federal Procurement Regulations (41 
CFR 1-15) as supplemented or modified by DOE-PR 
Part 9-15.2 (41 CFR Section 9-15.2), in effect 
on the date of thi s contract. 
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(g) The Contractor shall have the r i g h t of appeal, 
under the clause of t h i s contract e n t i t l e d 
"Disputes," from any determination made by the 
Contracting Officer under paragraph (c) or (e) 
above, except t h a t , i f the Contractor has 
f a i l e d to submit his claim w i t h i n the time 
provided in paragraph Cc) above, and has f a i l e d 
to request extension of such time, i t s h a l l 
have no such r i g h t of appeal. In any case 
where the Contracting Officer has made a 
determination of the amount due under paragraph 
Cc) or Ce) above, the Government shall pay to 
the Cortractor the fol l o w i n g : (1) i f there i s 
no r i g h t of appeal hereunder or i f no timely 
appeal has been taken, the amount so determined 
by the Contracting O f f i c e r , or (2) i f an appeal 
has been taken, the amount f i n a l l y determined 
on such appeal. 

Ch) In a r r i v i n g at the amount due the Contractor 
under t h i s clause there s h a l l be deducted 
Cl) a l l unliquidated advance or other payments 
on account theretofore made to the Contractor, 
applicable to the terminated p o r t i o n of t h i s 
contract, (2) any claim which the Government 
may have against the Contractor i n connection 
w i t h t h i s contract, and (3) the agreed price 
f o r , or the proceeds of sale of, any materials, 
supplies, or other things kept by the 
Contractor or sold, pursuant to the provisions 
of t h i s clause, and not otherwise recovered by 
or credited to the Government. 

( i ) I f the termination hereunder be p a r t i a l , p r i o r 
to the settlement of the terminated p o r t i o n of 
t h i s contract, the Contractor may f i l e w i t h the 
Contracting Offi c e r >a request i n w r i t i n g for an 
equitable adjustment of the pric e or prices 
specified i n the contract r e l a t i n g to the 
continued p o r t i o n of the contract (the por t i o n 
not terminated by the Notice of Termination), 
and such equitable adjustment as may be agreed 
upon sh a l l be made i n such pri c e or prices; 
however, nothing contained herein s h a l l l i m i t 
the r i g h t of the Government and the Contractor 
to agree upon the amount or amounts to be paid 
to tne Contractor for the completion of the 

HI 
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continued portion of the contract when said 
contract does not contain an established 
contract price for such continued portion. 

The Government may from time to time, under 
such terms and conditions as i t may prescribe, 
make .partial payments and payments on account 
against costs incurred by the Contractor in 
connection with the terminated portion of this 
contract whenever in the opinion of the 
Contracting Officer the aggregate of such 
payments shall be within the amount to which 
the Contractor w i l l be entitled hereunder. I f 
the t o t a l of such payments is in excess of the 
amount f i n a l l y agreed or determined to be due 
under this clause, such excess shall be payable 
by the Contractor to the Government upon 
demand, together with interest computed at the 
rate established by the Secretary of the 
Treasury pursuant to Pub. L. 92-41 (50 U.S.C. 
App. 1215 (b)(2)) for the Renegotiation Board, 
for the period from the date such excess 
payment is received by the Contractor to the 
date on which such excess is repaid to the 
Government: provided, however, that no interest 
shall be charged with respect to any such 
excess payment attributable to a reduction in 
the Contractor's claim by reason of retention 
or other disposition, of termination inventory 
u n t i l ten days after the date of such retention 
or disposition, or such later date as 
determined by the Contracting Officer by reason 
of the circumstances. 

Unless otherwise provided for in this contract, 
or by applicable statute, the Contractor, from 
the effective date of termination and for a 
period of three years after f i n a l settlement 
under this contract, shall preserve and make 
available to the Government at a l l reasonable 
times at the office of the Contractor, but 
without direct charge to the Government, a l l 
i t s books, records, documents, and other 
evidence bearing on the costs and expenses of 
the Contractor under this contract and relating 
to the work terminated hereunder, or, to the 
extent approved by the Contracting Officer, 
photbgraphs, microphotographs, or other 
authentic reproductions thereof. 
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20. Pricing of Adjustments (DOE-PR 9-7.602-30, June 
1979). Delete the clause and substitute the 
fol l o w i n g : 

When costs are a factor i n any determination of a 
contract price adjustment pursuant to the Changes 
clause or any other provision of t h i s contract, such 
costs s h a l l be in accordance with the contract cost 
p r i n c i p l e s and procedures in Part 1-15 of the 
Federal Procurement Regulations (41 CFR 1-15) as 
supplemented or modified by DOE-PR 9-15.2 (41 CFR 
9-15.2) i n e f f e c t on the date of t h i s contract. 

21. Patent Indemnity (DOE-PR 9-7.602-16, June 1979). 
Delete the clause and substitute the f o l l o w i n g : 

I f the amount of t h i s contract i s i n excess of 
$10,000 the contractor shall indemnify the 
Government and i t s o f f i c e r s , agents, and employees 
against l i a b i l i t y , including costs, for infringement 
of any United States l e t t e r s patent (except U.S. 
l e t t e r s patent issued upon an application which i s 
now or may hereafter be kept secret or otherwise 
withheld from issue by order of the Government) 
a r i s i n g out of the manufacture or delivery of 
supplies or out of construction, a l t e r a t i o n , 
m o d i f i c a t i o n , or repair of real property 
(hereinafter r e f e r r e d by as "construction work") 
under t h i s contract, or out of the use or disposal 
by or f o r the account of the Government of such 
supplies or construction work. The foregoing 

. indemnity s h a l l not apply unless the contractor 
s h a l l have been informed as soon as practicable by 
the Government of the su i t or action a l l e g i n g such 
infringement, and sh a l l have been given such 
opportunity as i s afforded by applicable laws, 
r u l e s , or regulations to p a r t i c i p a t e i n the defense 
thereof; and f u r t h e r , such indemnity s h a l l not apply 
t o : (a) an infringement r e s u l t i n g from compliance 
with s p e c i f i c w r i t t e n i n s t r u c t i o n s of the 
Contracting O f f i c e r d i r e c t i n g a change i n the 
supplies to be delivered or i n the materials or 
equipment to be used, or d i r e c t i n g a manner of 
performance of the contract not normally used by the 
contractor; (b) an infringement r e s u l t i n g from 
a d d i t i o n to or change i n , such supplies or 
components furnished or construction work performed 
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which addition or change was made subsequent to 
delivery or performance by the contractor; or (c) a 
claimed infringement which is settled without the 
consent of the contractor, unless required by f i n a l 
decree of a court of competent j u r i s d i c t i o n . 

23. Examination of Records by Comptroller General 
(DOE-PR (ERDA) 9-7.5004-10, Oct 75). The following 
change is made to this clause: 

Substitute the words "unless the DOE authorizes 
their prior disposition" for the words "or such 
lesser time specified in either Appendix M of the 
Armed Services Procurement Regulation or the Federal 
Procurement Regulations Part 1-20, as appropriate" 
in paragraphs tb) and (c). 

The following paragraph is added to this clause: 

(e) Nothing in this contract shall be deemed to 
preclude an audit by the General Accounting 
Office of any transaction under this contract. 

28. Convict Labor (FPR 1-12.204, June 1974). Delete the 
words "at hard labor." 

CONFLICT PROVISIONS (ALPI 9-16, Oct 76) 

(a) Except as otherwise provided in the event of 
conf l i c t between the provisions of Division I and 
these General Provisions the provisions in Division 
I shall govern. In case of conf l i c t between the 
provisions of Division I and of the specifications 
or the drawings, the provisions of Division I shall 
govern. 

(b) Unless otherwise specifically provided, the latest 
revisions (current at the time of the i n v i t a t i o n 
date which is specified in the Invitation for Bids, 
SF 20) of specifications, publications or standards 
of the Federal Government, technical societies, or 
testing organizations included in these 
specifications by reference shall govern. In case 
of c o n f l i c t between any document incorporated in 
this contract by reference and any express 
provisions of this contract the l a t t e r shall govern. 
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AUDIT (FPR 1-3.814-2, May 76) 

(a) General . The Contracting Officer or his 
representatives shall have the audit and inspection 
r i g h t s described in the applicable paragraphs ( b ) , 
( c j , and (d) below. 

(b) Examination of Costs. I f t h i s is a 
cost-reimbursement type, incentive, time and 
materials, labor hour, or price redeterminable 
contract, or any combination thereof, the Contractor 
shall maintain, and the Contracting Officer or his 
or her representatives shall have the r i g h t to 
examine books, records, documents, and other 
evidence and accounting procedures and practices, 
s u f f i c i e n t to r e f l e c t properly a l l d i r e c t and 
i n d i r e c t costs of whatever nature claimed to have 
been incurred and costs of whatever nature claimed 
to have been incurred and anticipated to be incurred 
for the performance of t h i s contract. Such r i g h t of 
examination shall include inspection at a l l 
reasonable times of the Contractor's plants, or such 
parts thereof, as may be engaged i n the performance 
of t h i s contract. 

(c) Cost or Pricing Data. I f the Contractor submitted 
cost or p r i c i n g data i n connection with the p r i c i n g 
of t h i s contract or any change or modification 
thereto, unless such p r i c i n g was based on adequate 
pric e competion, established catalog or market 
prices of commercial items sold i n substantial 
q u a n t i t i e s to the general public, or prices set by 
law or r e g u l a t i o n , the Contracting Officer or his or 
her representatives who are employees of the United 
States Government s h a l l have the r i g h t to examine 
a l l books, records, documents and other data of the 
Contractor related to the negotiation, p r i c i n g or 
performance of such contract, change or 
m o d i f i c a t i o n , for the purpose of evaluating the 
accuracy, completeness and currency of the cost or 
p r i c i n g data submitted. A d d i t i o n a l l y , i n the case 
of p r i c i n g any change or modification exceeding 
$100,000 to formally advertised contracts, the 
Comptroller General of the United States or his or 
her representatives who are employees of the United 
States Government s h a l l have such r i g h t s . The r i g h t 
of examination s h a l l extend to a l l documents 
necessary to permit adequate evaluation of the cost 
or p r i c i n g data submitted, along with the 
computations and projects used therein. 
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(d) A v a i l a b i l i t y . The materials described in (b) and 
(cj above, shall be made available at the office of 
the Contractor, at a l l reasonable times, for 
inspection, audit or reproduction, u n t i l the 
expiration of 3 years from the date of f i n a l payment 
under this contract or such lesser time specified in 
Part 1-20 of the Federal Procurement Regulations (41 
CFR Part 1-20) and for such longer period, i f any, 
as is required by applicable statute, or by other 
clauses of this contract, or by (1) and (2) below: 

(1) I f this contract is completely or p a r t i a l l y 
terminated, the records relating to the work 
terminated shall be made available for a period 
of 3 years from the date of any resulting f i n a l 
settlement. 

(2) Records which relate to appeals under the 
"Disputes" clause of this contract, or 
l i t i g a t i o n or the settlement of claims arising 
out of the performance of this contract, shall 
be made available u n t i l such appeals, 
l i t i g a t i o n , or claims have been disposed of. 

(e) The Contractor shall insert a clause containing a l l 
the provisions of this clause, including this 
paragraph (e), in a l l subcontracts hereunder except 
altered as necessary for proper identification of 
the contracting parties and the Contracting Officer 
under the Government prime contract. 

RENEGOTIATION (DOE-PR 9-7.602-52, June 1979) 

I f this contract is subject to the Renegotiation Act of 
1951, as amended, the following provisions shall apply: 

(a) This contract is subject to the Renegotiation Act of 
1951 (50 U.S.C. App. 1211, et seq.), as amended, and 
to any subsequent act of Congress providing for the 
renegotiation of contracts. Nothing contained in 
this clause shall impose any renegotiation 
obligation with respect to this contract or any 
subcontract hereunder which is not imposed by an act 
of Congress heretofore or hereafter enacted. 
Subject to the foregoing, this contract shall be 
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deemed to contain a l l the provisions required by 
section 104 of the Renegotiation Act of 1951, and by 
any such other act, without subsequent contract 
amendment s p e c i f i c a l l y incorporating such provisions. 

(b) The Contractor agrees to inse r t the provisions of 
t h i s clause, including t h i s paragraph ( b ) , i n a l l 
subcontracts, as that term i s defined i n section 103 
g. of the Renegotiation Act of 1951, as amended. 

PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA -
PEKING ADJUSTMENTS (.FPR l-3. S l 4 - U b j , Jan 74j 

(a) This clause shall become operative only with respect 
to any modification of t h i s contract which involves 
aggregate increases and/or decreases in costs plus 
applicable p r o f i t s in excess of $100,000 unless the 
modif i c a t i o n i s priced on the basis of adequate 
pric e competition, established catalog or market 
prices of commercial items sold i n substantial 
q u a n t i t i e s to the general p u b l i c , or prices set by 
law or regulation. The r i g h t to price reduction 
under t h i s clause i s l i m i t e d to defects i n data 
r e l a t i n g to such modification. 

(b) Tf any pr i c e , including p r o f i t or fee, negotiated i n 
connection with any price adjustment under t h i s 
contract was increased by any s i g n i f i c a n t sums 
because: 

(10 The Contractor furnished cost or p r i c i n g data 
which was not accurate, complete and current as 
c e r t i f i e d in the Contractor's C e r t i f i c a t e of 
Current Cost or Pricing Data; 

(2) A subcontractor, pursuant to the clause of t h i s 
contract e n t i t l e d "Subcontractor Cost or 
Pricing Data" or "Subcontractor Cost or Pricing 
Data - Price Adjustments" or any subcontract 
clause therein required, furnished cost or 
p r i c i n g data which was not accurate, complete 
and current as c e r t i f i e d i n the subcontractor's 
C e r t i f i c a t e of Current Cost or Pricing Data; 
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(3) A subcontractor or prospective subcontractor 
furnished cost or pricing data which was 
required to be accurate, complete and current 
and to be submitted to support a subcontract 
cost estimate furnished by the Contractor but 
which was not accurate, complete and current as 
of the date c e r t i f i e d in the Contractor's 
Certificate of Current Cost of Pricing Data; or 

(4) The Contractor or a subcontractor or 
prospective subcontractor furnished any data, 
not within (1), (2) or (3) above, which was not 
accurate, as submitted: the price shall be 
reduced accordingly and the contract shall be 
modified in writing as may be necessary to 
refl e c t such reduction. However, any reduction 
in the contract price due to defective 
subcontract data of a prospective 
subcontractor, when the subcontract was not 
subsequently awarded to such subcontractor, 
w i l l be limited to the amount (plus applicable 
overhead and p r o f i t markup) by which the actual 
subcontract, or actual cost to the Contractor 
i f there was no subcontract, was less than the 
prospective subcontract cost estimate submitted 
by the Contractor: Provided the actual 
subcontract price was not affected by defective 
cost or pricing data. 

Failure to agree on a reduction shall be a dispute 
concerning a question of fact within the meaning of 
the "Disputes" Clause of this contract. 

NOTE: Since the contract is subject to reduction 
under this clause by reason of defective 
cost or pricing data submitted in 
connection with certain subcontracts, i t 
is expected that the Contractor may wish 
to include a clause in each such 
subcontract requiring the subcontractor to 
appropriately indemnify the Contractor. 
I t is also expected that any subcontractor 
subject to such indemnification w i l l 
generally require substantially similar 
indemnification for defective cost or 
pricing data required to be submitted by 
i t s lower t i e r subcontractors. 
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37. SUBCONTRACTOR COST OR PRICING DATA - PRICE ADJUSTMENTS 
TFPR 1-3.814-3[b), May 76J 

Ca) Paragraphs Cb) and Cc) of this clause shall become 
operative only with respect to any modification made 
pursuant to one or more provisions of this contract 
which involves aggregate increases and/or decreases 
in costs plus applicable p r o f i t s expected to exceed 
$100,000. The requirements of this clause shall be 
limited to such modifications. 

Cb) The Contractor shall require subcontractors 
hereunder to submit cost or pricing data under the 
following circumstances: 

(1) Prior to the award of any subcontract the 
amount of which is expected to exceed $100,000 
when entered into; 

C2) Prior to the pricing of any subcontract 
modification which involves aggregate increases 
and/or decreases in costs plus applicable 
p r o f i t s expected to exceed $100,000; except 
where the price is based on adequate price 
competition, established catalog or market 
prices of commercial items sold in substantial 
quantities to the general public, or prices set 
by law or regulation. 

(c) The Contractor shall require subcontractors to 
ce r t i f y that to the best of their knowledge and 
belief the cost or pricing data submitted under (b) 
above is accurate, complete, and current as of the 
date of agreement on the negotiated price of the 
subcontract or subcontract change or modification. 

(d) The Contractor shall insert the substance of this 
clause including this paragraph (d) in each 
subcontract which exceeds $100,000. 

38. INDEMNIFICATION BY CONTRACTOR CALPI 9-16, Oct 76) 

The Contractor shall indemnify and hold harmless the 
Government and i t s agents and employees from and against 
a l l l i a b i l i t y , claims and suits for injury or death to 
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persons and damage to property (other than Government 
property) based upon or arising from the operations of 
the Contractor and i t s subcontractors in the performance 
of this contract. 

39. NOTICE TO THE GOVERNMENT OF LABOR DISPUTES (FPR 1-7.203-3) 

(a) Whenever the Contractor has knowledge that any 
actual or potential labor dispute is delaying or 
threatens to delay the timely performance of this 
contract, the Contractor shall immediately give 
notice thereof, including a l l relevant information 
with respect thereto, to the Contracting Officer. 

(b) The Contractor agrees to insert the substance of 
this clause, including this paragraph (b), in any 
subcontract hereunder as to which a labor dispute 
may delay the timely performance of this contract; 
except that each such subcontract shall provide that 
in the event i t s timely performance is delayed or 
threatened by delay by any actual or potential labor 
dispute, the subcontractor shall immediately notify 
his next higher t i e r subcontractor, or the Prime 
Contractor, as the case may be, of a l l relevant 
information with respect to such disputes. 

40. EMPLOYMENT OF THE HANDICAPPED (FPR Temporary Regulation 
No. 5B, May 191b) 

(The following clause is applicable i f this contract is 
for $2,500 or more.) 

(a) The Contractor w i l l not discriminate against any 
employee or applicant for employment because of 
physical or mental handicap in regard to any 
position for which the employee or applicant for 
employment is qualified. The Contractor agrees to 
take affirmative action to employ, advance in 
employment and otherwise treat qualified handicapped 
individuals without discrimination based upon their 
physical or mental handicap in a l l employment 
practices such as the following: employment, 
upgrading, demotion or transfer, recruitment, 
advertising, layoff or termination, rates of pay or 
other forms of compensation, and selection for 
training including apprenticeship. 

(b) The Contractor agrees to comply with the rules, 
regulations, and relevant orders of the Secretary of 
Labor issued pursuant to the Rehabilitation Act of 
1973, as amended. 
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Cc) In the event of the Contractor's noncompliance v i t h 
the requirements of t h i s clause, actions for 
noncompliance may be taken in accordance v i t h the 
rules, regulations and relevant orders of the 
Secretary of Labor issued pursuant to the Act. 

Cd) The Contractor agrees to post in conspicuous places, 
available to employees and applicants for 
employment, notices in a form to be prescribed by 
the Director, Office of Federal Contract Compliance 
Programs, Department of Labor, provided by or 
through the Contracting O f f i c e r . Such notices shall 
state the Contractor's o b l i g a t i o n under the lav to 
take a f f i r m a t i v e action to employ and advance i n 
employment q u a l i f i e d handicapped employees and 
applicants f o r employment, and the r i g h t s of 
applicants and employees. 

Ce) The Contractor w i l l n o t i f y each labor union or 
representative of workers with which i t has a 
co l l e c t i v e bargaining agreement or other contract 
understanding, that the Contractor i s bound by the 
terms of section 503 of the- Act and i s committed to 
take a f f i r m a t i v e action to employ and advance i n 
employment p h y s i c a l l y and mentally handicapped 
i n d i v i duals. 

Cf) The Contractor w i l l include the provisions of t h i s 
clause i n every subcontract or purchase order of 
$2,500 or more unless exempted by rules, 
regulations, or orders of the Secretary of Labor 
issued pursuant to section 503 of the Act, so that 
such provisions w i l l be binding upon each 
subcontractor or vendor. The Contractor w i l l take 
such action w i t h respect to any subcontract or 
purchase order as the Director, Office of Federal 
Contract Compliance Programs, may di r e c t to enforce 
such provisions, including action for noncompliance. 

DISABLED VETERANS AND VETERANS OF THE VIETNAM ERA CFPR 
Temporary Regulation No. 39, July 1976) 

CThis clause i s applicable pursuant to 41 CFR 60-250 i f 
t h i s contract i s f o r $10,000 or more.) 

Ca) The Contractor w i l l not discriminate against any 
employee or applicant f o r employment because he or 
she i s a disabled veteran or veteran of the Vietnam 
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era in regard to any position for which the employee 
or applicant for employment is qualified. The 
Contractor agrees to take affirmative action to 
employ, advance in employment, and otherwise treat 
qualified disabled veterans and veterans of the 
Vietnam era without discrimination based upon their 
d i s a b i l i t y or veterans status in a l l employment 
practices such as the following: employment, 
up-grading, demotion or transfer, recruitment, 
advertising, layoff or termination, rates of pay or 
other forms of compensation, and selection for 
training, including apprenticeship. 

(b) The Contractor agrees that a l l suitable employment 
openings of the Contractor which exist at the time 
of the execution of this contract and those which 
occur during the performance of this contract, 
including those not generated by this contract and 
including those occurring at an establishment of the 
Contractor other than the one wherein the contract 
is being performed but excluding those of 
independently operated corporate a f f i l i a t e s , shall 
be l i s t e d at an appropriate local office of the 
State employment service system wherein the opening 
occurs. The Contractor further agrees to provide 
such reports to such local office regarding 
employment openings and hires as may be required. 

State and local government agencies holding Federal 
contracts of $10,000 or more shall also l i s t a l l 
their suitable openings with the appropriate office 
of the State employment service, but are not 
required to provide those reports set for t h in 
Paragraphs (d) and (e). 

(c) Listing of employment openings with the employment 
service system pursuant to this clause shall be made 
at least concurrently with the use of any other 
recruitment source or e f f o r t and shall involve the 
normal obligations which attach to the placing of a 
bona fide job order, including the acceptance of 
referrals of veterans and nonveterans. The l i s t i n g 
of employment openings does not require the hiring 
of any particular job applicant or from any 
particular group of job applicants, and nothing 
herein is intended to relieve the Contractor from 
any requirements in Executive orders or regulations 
regarding nondiscrimination in employment. 
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The reports required by Paragraph (b) of t h i s clause 
shall include, but not be l i m i t e d to, periodic 
reports which shall be f i l e d at least quarterly with 
the appropriate local o f f i c e or, where the 
Contractor has more than one h i r i n g location in a 
State, w i t h the central o f f i c e of that State 
employment service. Such reports shall indicate for 
each h i r i n g l o c a t i o n ( l ) the number of indi v i d u a l s 
hired during the reporting period, (2) the number of 
nondisabled veterans of the Vietnam era hired, (3) 
the number of disabled veterans of the Vietnam era 
hired, and (4) the t o t a l number of disabled veterans 
hired. The reports should include covered veterans 
hired for on-the-job t r a i n i n g under 38 U.S.C. 1787. 
The Contractor s h a l l submit a report w i t h i n 30 days 
afte r the end of each reporting period wherein any 
performance i s made on t h i s Contract i d e n t i f y i n g 
data for each h i r i n g l o cation. The Contractor s h a l l 
maintain at each h i r i n g location copies of the 
reports submitted u n t i l the expiration of one year 
after f i n a l payment under the Contract, during which 
time these reports and related documentation shall 
be made a v a i l a b l e , upon request, for examination by 
any authorized representatives of the Contracting 
Officer or of the Secretary of Labor. Documentation 
would include personnel records respecting job 
openings, recruitment, and placement. 

Whenever the Contractor becomes contractually bound 
to the l i s t i n g provisions of t h i s clause, i t shall 
advise the employment service system in each State 
where i t has establishments of the name and loc a t i o n 
of each h i r i n g l o c a t i o n i n the State. As long as 
the Contractor i s contractually bound to these 
provisions and has so advised the State system, 
there i s no need to advise the State system of 
subsequent contracts. The Contractor may advise the 
State system when i t i s no longer bound by t h i s 
Contract clause. 

This clause does not apply to the l i s t i n g of 
employment openings which occur and are f i l l e d 
outside the 50 States, the D i s t r i c t of Columbia, 
Puerto Rico, Guam, and the V i r g i n Islands. 

The provisions of Paragraphs ( b ) , Cc), ( d ) , and Ce) 
of t h i s clause do not apply to openings which the 
Contractor proposes to f i l l from w i t h i n i t s own 
organization or to f i l l pursuant to a customary and 
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tra d i t i o n a l employer-union hiring arrangement. This 
exclusion does not apply to a particular opening 
once an employer decides to consider applicants 
outside of i t s own organization or employer-union 
arrangement for that opening. 

As used in this clause: 

(1) " A l l suitable employment openings" includes, 
but is not limited to, openings which occur in 
the following job categories: production and 
non-production; plant and office; laborers and 
mechanics; supervisory and nonsupervisory; 
technical; and executive, administrative, and 
professional openings that are compensated on a 
salary basis of-less than $25,000 per year. 
This term includes f u l l - t i m e employment, 
temporary employment of more than 3 days' 
duration, and part-time-employment. I t does 
not include openings which the Contractor 
proposes to f i l l from within his own 
organization or to f i l l pursuant to a customary 
and tr a d i t i o n a l employer-union hiring 
arrangement nor openings in an educational 
i n s t i t u t i o n which are restricted to students of 
that i n s t i t u t i o n . Under the most compelling 
circumstances an employment opening may not be 
suitable for l i s t i n g , including such situations 
where the needs of the Government cannot 
reasonably be otherwise supplied, where l i s t i n g 
would be contrary to national security, or 
where the requirement of l i s t i n g would 
otherwise not be for the best interest of the 
Government. 

(2) "Appropriate office of the State employment 
service system" means the local office of the 
Federal/State national system of public 
employment offices with assigned responsibility 
for serving the area where the employment 
opening is to be f i l l e d , including the D i s t r i c t 
of Columbia, Guam, Puerto Rico, and the Virgin 
Islands. 

(3) "Openings which the Contractor proposes to f i l l 
from within i t s own organization" means 
employment openings for which no consideration 
w i l l be given to persons outside the 
Contractor's organization (including any 
af f - i l i a t e s , subsidiaries, and the parent 
companies) and includes any openings which the 
Contractor proposes to f i l l from regularly 
established " r e c a l l " l i s t s . 
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(4) "Openings which the Contractor proposes to f i l l 
pursuant to a customary and t r a d i t i o n a l 
employer-union h i r i n g arrangement" means 
employment openings which the Contractor 
proposes to f i l l from union h a l l s , which i s 
part of the customary and t r a d i t i o n a l h i r i n g 
r e l a t i o n s h i p which exists between the 
Contractor and representatives of i t s employees. 

(5) "Disabled veteran" means a person e n t i t l e d to 
d i s a b i l i t y compensation under laws administered 
by the Veterans Administration for d i s a b i l i t y 
rated at 30 per centum or more, or a person 
whose discharge or release from active duty was 
fo r a d i s a b i l i t y incurred or aggravated in the 
l i n e of duty. 

(6) "Veteran of the Vietnam era" means a person ( l ) 
who ( i ) served on active duty for a period of 
more than 180 days, any part of which occurred 
between August 5, 1964 and May 7, 1975, and was 
discharged or released therefrom with other 
than a dishonorable discharge, or ( i i ) was 
discharged or released from active duty f o r a 
service-connected d i s a b i l i t y i f any part of 
such active duty was performed between August 
5, 1964 and May'7, 1975, and (2) who was so 
discharged or released w i t h i n 48 months 
preceding the alleged v i o l a t i o n s of the Vietnam 
Era Veteran's Readjustment Assistance Act, the 
a f f i r m a t i v e action clause, and/or the 
regulations issued pursuant to the Act. 

( i ) The Contractor agrees to comply with the r u l e s , 
regulations, and relevant orders of the Secretary of 
Labor issued pursuant to the Act. 

( j ) In the event of the Contractor's noncompliance with 
the requirements of t h i s clause, actions f o r 
noncompliance may be taken i n accordance with the 
r u l e s , regulations, and relevant orders of the 
Secretary of Labor issued pursuant to the Act. 

(k) The Contractor agrees to post i n conspicuous places, 
a v a i l a b l e to employees and applicants f o r 
employment, notices i n a form to be prescribed by 
the Director of the Office of Federal Contract 
Compliance Programs, provided by or through the 
Contracting O f f i c e r . Such notice s h a l l state the 
Contractor's o b l i g a t i o n under the law to take 
a f f i r m a t i v e action to employ and advance i n 
employment q u a l i f i e d disabled veterans and veterans 
of the Vietnam era for employment, and the r i g h t s of 
applicants and employees. 

HI 
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(1) The Contractor w i l l notify each labor union or 
representative of workers with which i t has a 
collective bargaining agreement or other contract 
understanding that the Contractor is bound by terms 
of the Vietnam Era Veteran's Readjustment Assistance 
Act and is committed to take affirmative action to 
employ and advance in employment qualified disabled 
veterans and veterans of the Vietnam era. 

(m) The Contractor w i l l include the provisions of this 
clause in every subcontract or purchase order of 
$10,000 or more unless exempted by rules, 
regulations, or orders of the Secretary of Labor 
issued pursuant to the Act, so that such provisions 
w i l l be binding upon each subcontractor or vendor. 
The Contractor w i l l take such action with respect to 
any subcontract or purchase order as the Director of 
the Office of Federal Contract Compliance Programs 
may direct to enforce such provisions, including 
action for noncompliance. 

USE OF U.S. FLAG COMMERCIAL VESSELS (FPR 1-19.108-2, Nov. 
TTT6 

(a) The Cargo Preference Act of 1954 (Public Law 664, 
August 26, 1954, 68 Stat. 832, 46 U.S.C. 1241(b)), 
requires that Federal departments or agencies shall 
transport at least 50 p e r ^ s ^ of the gross tonnage 
(computed separately foryd\y^bulk carriers, dry 
cargo l i n e r s , and tajr&e\>6Tof equipment, materials, 
or commodities whic^prey be transported on ocean 
vessels on privately owned United States flag 
commercial vessels. Such transportation shall be 
accomplished whenever: 

(1) Any equipment, ma£^3^VP*or commodities, 
within or outsif^xt^e^TJnited States, which may 
be transported uy ocean vessel, are: 

(A) Procured, cjDjrt̂ aê e\j£f or, or otherwise 
obtained f 0T}'tî e-va*g'ency' s account; or 

(B) Furnished to o r - r f t f f ^ V i account of any 
foreign natio^\v\^^ut"provision for 
reimbursement"; 
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(2) Funds or credits are advanced or the 
c o n v e r t i b i l i t y of fo>eC|n currencies i s 
guaranteed in coaxe^t \o r̂* v i th furnishing such 
equipment, ma^Wpi-s^T or commodities which may 
be transportednDy ocean vessel. 

NOTE. This requirement^o^s not apply to small 
purchases-as-tiarThR in 41 CFR 1-3.6 or to 
cargoes c'aprj.WdWir^he vessels of the 
Panama Canal Company. 

The contractor agrees as follows: 

Cl) To u t i l i z e p r i v a t e l y owned United States f l a g 
commercial vessels to ship at least 50 percent 
of the gross tonnage (commuted separately for 
dry bulk c a r r i e r s , dr^-tfa&go l i n e r s , and 
tankers) involve^^en^yVej"^shipping any 
equipment, mater\<|V«s)̂ rr̂ commodi t i e s under the 
conditions set f o r t h i n (a) above pursuant to 
t h i s contract to the extent such vessels are 
available at f a i r and reasonable rates for 
United States f l a g commercial vessels. 

NOTE. Guidance regarding f a i r and reasonable 
rates f o r United States f l a g vessels may 
be obtained f roo^TthC.Di vi si on of National 
Cargo, Off^^)£j?O^Hset Development, 
Maritime ASwrflistration, Washington, D.C. 
20230; Area Code 202, phone 377-3449. 

(2) To f u r n i s h , w i t h i n 15 working days following 
the date of loading f o r shipments o r i g i n a t i n g 
w i t h i n the United States or w i t h i n 25 working 
days f o l l o w i n g the date of loading for 
shipments originating^crtii.side the United 
States, a l e g i b l e ctfjpVy? a rated, "on-board" 
commercial ocean^U^-of lading i n English for 
each shipment o^Vargo covered by the 
provisions i n (aj above to both the Contracting 
Of f i c e r (through the prime contractor i n the 
case of subcontractor b i l l s of lading) and to 
the D i v i s i o n of National Cargo, Office of 
Market Development, Maritime Administration, 
Washington, D.C. 20230. 
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(3) To insert the substance,^ the provisions of 
this clause in a l l ^ u f i c ^ r ^ r a c t s issued pursuant 
to this contraclr^ae>t>ror small purchases as 
defined in 41 CPW*-3.6. 

CLEAN AIR AND WATER (FPR 1-1.2302-2, Aug 75) 

(Applicable i f the contract exceeds $100,000, or the 
Contracting Officer has determined that orders under an 
indefinite quantity contract in any one year v i l l exceed 
$100,000, or a f a c i l i t y to be used has been the subject 
of a conviction under the Clean Air Act (42 U.S.C. 
1 857c-8(c) (2 )) or the Federal Water Pollution Control Act 
(33 U.S.C. 1319(c)) and is l i s t e d by EPA, or the contract 
is not otherwise exempt.) 

(a) The Contractor agrees as follovs: 

(1) To comply v i t h a l l the requirements of Section 
114 of the Clean Air Act, as amended (42 U.S.C. 
1857, et seq. as amended by Public Lav 91-604) 
and section 308 of the Federal Water Pollution 
Control Act (33 U.S.C. 1251, et seq., as 
amended by Public Lav 92-500), respectively, 
relating to inspection, monitoring, entry, 
reports, and information, as well as other 
requirements specified in section 114 and 
section 308 of the Air Act and the Water Act, 
respectively, and a l l regulations and 
guidelines issued thereunder before the award 
of this contract. 

(2) That no portion of the work required by this 
prime contract w i l l be performed in a f a c i l i t y 
l i s t e d on the Environmental Protection Agency 
List of Violating F a c i l i t i e s on the date when 
this contract was awarded unless and u n t i l the 
EPA eliminates the name of such f a c i l i t y or 
f a c i l i t i e s from such l i s t i n g . 

(3) To use i t s best efforts to comply with clean 
air standards and clean water standards at the 
f a c i l i t y in which the contract is being 
perf ormed. 

(4) To insert the substance of the provisions of 
this clause into any nonexempt subcontract, 
including this paragraph (a)(4). 
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(b) The terms used i n t h i s clause have the follo w i n g 
meanings: 

Cl) The term "Air Act" means the Clean Air Act, as 
amended C42 U.S.C. 1857 , et seq., as amended by 
Public Law 91-604). 

(2) The term "Clean Water Act" means Federal Water 
P o l l u t i o n Control Act, as amended (33 U.S.C. 
1251, et seq. as amended by Public Law 92-500). 

(3) The term "clean a i r standards" means any 
enforceable r u l e s , regulations, guidelines, 
standards, l i m i t a t i o n s , orders, controls, 
p r o h i b i t i o n s , or other requirements which are 
contained i n , issued under, or otherwise 
adopted pursuant to the Air Act or Executive 
Order 11738, an applicable implementation plan 
as described i n section 110(d) of the Clean Air 
Act (42 U.S.C. 1857c-5(d)), an approved 
implementation procedure or plan under section 
111(c) or section 111(d), respectively, of the 
Air Act (42 U.S.C. I857c-6(c) or ( d ) ) , or an 
approved implementation procedure under section 
112(d) of the Air Act (42 U.S.C. 1857c-7(d)). 

(4) The term "clean water standards" means any 
enforceable l i m i t a t i o n , c o n t r o l , c o n dition, 
p r o h i b i t i o n , standard, or other requirement 
which i s promulgated pursuant to the Water Act 
or contained i n a permit issued to a discharger 
by the Environmental Protection Agency or by a 
State under an approved program, as authorized 
by section 402 of the Water Act (33 U.S.C. 
1342), or by local government to ensure 
compliance with pretreatment regulations as 
required by section 307 of the Water Act (33 
U.S.C. 1317). 

(5) The term "compliance" means compliance with 
clean a i r or water standards. Compliance s h a l l 
also mean compliance with a schedule or plan 
ordered or approved by a court of competent 
j u r i s d i c t i o n , the Environmental Protection 
Agency or an a i r or water p o l l u t i o n c o n t r o l 
agency i n accordance with the requirements of 
the A i r Act or Water Act and regulations issued 
pursuant thereto. 
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(6) The term " f a c i l i t y " means any building, plant, 
i n s t a l l a t i o n , structure, mine, vessel or other 
floating c r a f t , location, or site of 
operations, owned, leased, or supervised by a 
contractor or subcontractor, to be u t i l i z e d in 
the performance of a contract or subcontract. 
Where a location or site of operations contains 
or includes more than one building, plant, 
i n s t a l l a t i o n , or structure, the entire location 
or site shall be deemed to be a f a c i l i t y except 
where the Director, Office of Federal 
A c t i v i t i e s , Environmental Protection Agency, 
determines that independent f a c i l i t i e s are 
collocated in one geographical area. 

SAFETY AND HEALTH (DOE-PR 9-7.603-58, June 1979) 

(a) The Contractor shall take a l l reasonable precautions 
in the performance of the work under this contract 
to protect the safety and health of employees and of 
members of the public and shall comply with a l l 
applicable safety and health regulations and 
requirements (including reporting requirements) of 
DOE. The Contracting Officer shall notify in 
writing the Contractor of any noncompliance with the 
provisions of this clause and the corrective action 
to be taken. After receipt of such notice, the 
Contractor shall immediately take such corrective 
action. The Contractor shall submit a management 
program and implementation plan to the Contracting 
Officer for review and approval within 30 days after 
the date of award of this contract. In the event 
that the Contractor f a i l s to comply with said 
regulations or requirements of DOE, the Contracting 
Officer may, without prejudice to any other legal or 
contractual rights of DOE, issue an order stopping 
a l l or any part of the work; thereafter a start 
order for resumption of the work may be issued at 
the discretion of the Contracting Officer. The 
Contractor shall make no claim for an extension of 
time or for compensation or damages by reason of or 
in connection with such work stoppage. 

(b) For the purposes of thi s Contract, the "health and 
safety regulations and requirements of "DOE" are: 
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(1) the Secretary of Labor's "Safety and Health 
Regulations for Construction," 29 CFR 1926, and 
the Secretary of Labor's "Occupational Safety 
and Health Standards," 29 CFR 1910, in e f f e c t 
on the e f f e c t i v e date of t h i s Contract. ( I t i s 
recognized that 29 CFR 1910 and 29 CFR 1926 
sometimes both t r e a t the same specific health 
or safety concern. In such cases the 
requirements of 29 CFR 1926 shall govern.); and 

(2) such other provisions as may be contained in 
t h i s Contract r e l a t i n g to health, safety and 
f i r e p r o t e c t i o n . 

(c) The Contractor shall include the provisions of t h i s 
a r t i c l e i n a l l of i t s subcontracts involving 
performance of work at the s i t e . However, such 
provision i n the subcontracts shall not r e l i e v e the 
Contractor of i t s o b l i g a t i o n to assure compliance 
with the provisions of t h i s a r t i c l e for a l l aspects 
of the work. 

(d) The management program and implementation plan 
referred to i n paragraph (a) above shall consist of 
a descriptive o u t l i n e of the Contractor's safety 
program (i n c l u d i n g the operations of subcontractors) 
encompassing aspects of safety, accident prevention 
and f i r e p r o t e c t i o n . The o u t l i n e should contain the 
f o l l o w i n g information: 

(1) Safety Program 

( i ) A statement of the Contractor's safety 
policy, including an analysis of the 
personnel safety, health, environmental, 
and f i r e hazards expected on the project, 
and the types of safety equipment and/or 
procedures to be used in controlling 
those hazards. 

( i i ) The name and qualifications of the 
Contractor's representative administering 
the safety program at the construction 
s i t e . 

( i i i ) A schedule of weekly safety inspections 
to be conducted by a designated 
Contractor o f f i c i a l . 
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(i v ) A schedule of weekly safety meetings 
with employees and supervisors in order 
to emphasize project safety, health and 
f i r e prevention. 

(v) A description of the Contractor's 
program for certif y i n g the safe 
operating condition and proper 
maintenance of earthmoving equipment, 
cranes, vehicles, pressure vessels, 
protective devices for portable 
electrical tools and other portable 
equipment. 

(vi ) The Contractor's program for ensuring 
adequate illumination, noise control and 
housekeeping in work areas. 

( v i i ) The mechanism by which the Contractor 
w i l l have available at a l l times 
information concerning the names and 
characteristics of a l l toxic materials, 
gases or liquids that he may introduce 
onto the site or that may be produced in 
the course of the job. A plan to 
identify these materials and their 
effects on the employees and a program 
to protect employees from these 
potential hazards shall be included. 

( v i i i ) The mechanism for ensuring that a l l 
personnel have eye and head protection 
at a l l times while at the construction 
s i t e . 

(2) First Aid Program 

( i ) A l i s t of employees available at the 
site who are trained in adminstering 
f i r s t aid. 

( i i ) Provisions for adequate emergency 
services. 

( i i i ) The method for prompt investigation and 
reporting of in j u r i e s to DOE. 
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(3) Fire Prevention Program 

( i ) A method by which employees and the local 
f i r e department w i l l be alerted to 
emergenci es. 

( i i ) The Contractor's f i r e prevention program 
should ensure that the following 
precautions are taken: 

1. Instructions for n o t i f y i n g the f i r e 
department shall be posted at a l l 
t elephones. 

2. A l l hatardous a c t i v i t i e s and 
materials s h a l l be i d e n t i f i e d and 
proper means taken to prevent f i r e s 
from developing from them. 

3. Clear access shall be provided to 
a l l areas for f i r e f i g h t i n g vehicles 
and hose l i n e s . 

4. Combustible debris shall be removed 
promptly and a responsible employee 
shall make a tour of the 
construction area at the end of the 
day to assure that no i n c i p i e n t 
f i r e s remain. 

( i i i ) Automatic sprinkler p r o t e c t i o n may be 
required before the structure i s complete 
i f , i n the judgment of the Contracting 
O f f i c e r , the p o t e n t i a l loss of DOE 
property exceeds the l i m i t s allowed by 
DOE requirements. 

(4) Safety Meetings 

The Contractor's safety representative at the 
construction s i t e s h a l l be available to meet 
from time-to-time w i t h DOE or operating 
Contractor personnel regarding safety matters. 

(e) The Contractor shall immediately n o t i f y the 
Contracting Officer of any personal i n j u r y r e s u l t i n g 
i n l o s t work days and any loss or damage to 
Government property. 

HI 
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Cf) In addition to the reporting requirements of 29 CFR 
Part 1926, the Contractor shall submit DOE Form Ko. 
101 (Supervisor's Report of Occupational Injury or 
IllnessJ, DOE Form Ko. 102-A (Quarterly Tabulation 
of Contractor Occupational Injuries and Illnesses), 
and DOE Form 102-B (Quarterly Tabulation of Fire, 
Motor .Vehicle Accident, and Other Property Damage 
Experience) for the duration of the contract. The 
DOE Form 102-A and DOE Form 102-B shall be submitted 
to the Contracting Officer by the 25th day of the 
last month, of each quarter ( i . e . , March 25, June 
25, September 25, and December 25). 

45. USE OF EXPLOSIVES (ALPI 9-16, Oct 76) 

The use of explosives is not permitted, unless conditions 
for their use and the Contractor's l i a b i l i t y therefor are 
expressly stated in the Technical Provisions, or unless 
such use is authorized in writing by the Contracting 
Officer with express conditions concerning use and 
l i a b i l i t y . 

46. SECURITY CDOE-PR 9-7.603-53, June 1979) 

(a) Contractor's Duty to Safeguard Restricted Data, 
Formerly Restricted Data, and Other Classified 
Tnf ormati on. The Contractor shall, in accordance 
with DOE's security regulations and requirements, be 
responsible for safeguardino^ftestricted Data, 
Formerly Restricted Data,<a\oCother classified 
information and prot̂ r̂̂ Lj£3a'gainst sabotage, 
espionage, loss, and^JreTt, the classified documents 
and material in the Contractor's possession in 
connection with the performance of work under this 
contract. Except as otherwise expressly provided in 
th i s contract, the Contractor shall, upon completion 
or termination of this contract, transmit to DOE any 
classi f i e d matter in the possession of the 
Contractor or any person under^trft\e Contractor's 
control in connection with^perf,oj-mance of this 
contract. I f retentiorr°bV "Contractor of any 
classi f i e d matter is reqjifr'ed after the completion 
or termination of the contract and such retention is 
approved by the Contracting Officer, the Contractor 
w i l l complete a c e r t i f i c a t e of possession to be 
furnished to DOE specifying the classified matter to 
be retained. The c e r t i f i c a t i o n shall identify the 
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items and types or categories of matter retained, 
the conditions governing the retention of the matter 
and the period of retent i ^ r r ^ a f^knovn. I f the 
rete n t i o n i s approved^ty^ thV- contracting O f f i c e r , 
the security provi si or\§)"icff*'the contract v i l l 
continue to be applicable to the matter retained. 

Cb) Regulat i ons . The Contractor agrees to conform to 
a l l security regulation and^equi r ements of DOE. 

Cc) D e f i n i t i o n of Re s t r i c t ^ d j ^ a r a . The term "Restricted 
Data," as used in trrf^sX*^8u5e» Eeans a l l data 
concerning Cl) desigrvf manufacture, or u t i l i z a t i o n 
of atomic weapons; (2) the production of special 
nuclear m a t e r i a l ; or (3) the use of special nuclear 
material in the production of energy, but shall not 
include data declassified or remcved from the 
Restricted Data category pursuant to section 142 of 
the Atomic Energy Act of 1954, as amended. 

(d) D e f i n i t i o n of Formerly Restricted Data. The term 
"Formerly Restricted Data^va's used in t h i s clause, 
means a l l data remo^d£f*"om the Restricted Data 
category under sectio>-142 d. of the Atomic Energy 
Act of 1954, as amended. 

Ce) Security Clearance of Personnel. The Contractor 
shall not permit any i n d i v i d u a l to have access to 
Restricted Data, Formerly Restricted Data, or other 
c l a s s i f i e d information, except^n accordance v i t h 
the Atomic Energy Act of 19r5"C,Vas amended, and DOE' s 
regulations or requi r^^Vjs£app?i cable to the 
p a r t i c u l a r type or câ ejgke'Ty of c l a s s i f i e d 
information to vhich access i s required. 

( f ) Criminal L i a b i l i t y . I t i s understood that 
disclosure of Restricted Data, Formerly Restricted 
Data, or other c l a s s i f i e d information r e l a t i n g to 
the work or services ordered hereunder to any person 
not e n t i t l e d to receive i t , or f a i l u r e to safeguard 
any Restricted Data, Formerly Restricted Data, or 
any other c l a s s i f i e d matter that may come to the 
Contractor or any person undefj,the Contractor's 
control i n connection w^thOwv^ under t h i s contract, 
may subject the ContM^^r.V"rfs agents, employees, 
or subcontractors to W i m i n a l l i a b i l i t y under the 
laws of the United States. (See the Atomic Energy 
Act of 1954, as amended, 42 U.S.C. 2011 et seq.; 18 
U.S.C. 793 and 794; and Executive Order 11652, as 
amended.) 
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(g) Subcontracts and Purchase Orders. Except as 
otherwise authorized in w^t^ng by the Contracting 
Officer, the Contractai Châ rS* insert provisions 
similar to the fore^VrJ^Trf a l l subcontracts and 
purchase orders undW this contract. 

GOVERNMENT PROPERTY (DOE-PR 9-7.603-60, Jan 80) 

(This clause applies when the Government is to furnish, 
or the Contractor is to acquire, Government property.) 

a. The Government shall deliver to the Contractor, for 
use in connection with and under the terms of this 
contract, the property described as Government-
furnished property in the Technical Provisions of 
this contract, together with such related data and 
information as the Contractor may request and as may 
reasonably be required for the intended use of such 
property (hereinafter referred to as "Government-
furnished property"). The delivery or performance 
dates for the supplies or services to be furnished 
by the Contractor under this contract are based upon 
the expectation that Government-furnished property 
suitable for use (except for such property furnished 
"as is") w i l l be delivered to the Contractor at the 
times stated in the Technical Provisions or, i f not 
so stated, in sufficient time to enable the 
Contractor to meet such delivery or performance 
dates. In the event that Government-furnished 
property is not delivered to the Contractor by such 
time or times, the Contracting Officer shall, upon 
timely written request made by the Contractor, make 
a determination of the delay, i f any, occasioned the 
Contractor thereby, and shall equitably adjust the 
delivery or performance dates or the contract price, 
or both, and any other contractual provision 
affected by any such delay, in accordance with the 
procedures provided for in the clause of this 
contract entitled "Changes." Except for Government-
furnished property furnished "as i s , " in the event 
the Government-furnished property is received by the 
Contractor in a condition not suitable for the 
intended use the Contractor shall, upon receipt 
thereof, notify the Contracting Officer of such fact 
and, as directed by the Contracting Officer, either 
(1) return such property at the Government's expense 
or otherwise dispose of the property, or (2) effect 
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repair or modification, in accordance with the 
procedures provided for in the clause of this 
contract entitled "Changes." The foregoing 
provisions for adjustment are exclusive and the 
Government shall not be liable to suit for breach of 
contract by reason of any delay in delivery of 
Government - f urn i sh-ed property or delivery of such 
property in a condition not suitable for i t s 
intended use. 

Cb) Cl) By notice in writing, the Contracting Officer 
may ( i ) decrease the property provided or to be 
provided by the Government under this contract, 
or ( i i ) substitute other Government-owned 
property for property to be provided by the 
Government, or to be acquired by the Contractor 
for the Government, under this contract. The 
Contractor shall promptly take such action as 
the Contracting Officer may direct with respect 
to the removal and shipping of property covered 
by such notice. 

(2) In the event of any decrease in or substitution 
of property pursuant to subparagraph ( i ) , 
above, or any withdrawal of authority to use 
property provided under any other contract or 
lease, which property the Government had agreed 
in the Technical Provisions to make available 
for the performance of this contract, the 
Contracting Officer, upon the written request 
of the Contractor (or, if the substitution of 
property causes a decrease in the cost of 
performance, on his own initiative), shall 
equitably adjust such contractual provisions as 
may be affected by the decrease, substitution, 
or withdrawal, in accordance with the 
procedures provided for in the "Changes" clause 
of this contract. 

(c) Title to a l l property furnished by the Government 
shall remain in the Government. In order to define 
the obligations of the parties under this clause, 
t i t l e to each item of f a c i l i t i e s , special test 
equipment, and special tooling (other than that 
subject to a "Special Tooling" clause) acquired by 
the Contractor for- the Government pursuant to this 
contract shall pass to and vest in the Government 
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when i t s use in the performance of this contract 
commences, or upon payment therefor by the 
Government, whichever is earlier, whether or not 
t i t l e previously vested. A l l Government-furnished 
property, together with a l l property acquired by the 
Contractor t i t l e to which vests in the Government 
under this paragraph, is subject to the provisions 
of this clause and is hereinafter collectively 
referred to as "Government property." T i t l e to 
Government property shall not be affected by the 
incorporation or attachment thereof to any property 
not owned by the Government, nor shall such 
Government property, or any part thereof, be or 
become a fixture or lose i t s identity as personalty 
by reason of af f i x a t i o n to any realty. 

Cd) The Contractor shall be responsible for and 
accountable for a l l Government property provided 
under this contract. The Contractor shall establish 
and maintain a system to control, protect, preserve, 
and maintain a l l Government property in accordance 
with applicable provisions of the DOE Property 
Management Regulations (DOE-PMR) 41 CFR 109-60 as in 
effect on the date of the contract. This system 
shall, upon request by the Contracting Officer, be 
submitted for review and, i f satisfactory, approved 
in writing by the Contracting Officer. The 
Contracting Officer shall maintain and make 
available such records as are required by the 
approved system and must account for a l l property 
u n t i l relieved of responsibility therefor in 
accordance with written instructions of the 
Contracting Officer. 

Ce) The Government property shall, unless otherwise 
provided herein or approved by the Contracting 
Officer, be used only for the performance of this 
contract. 

Cf) The Contractor shall maintain and administer, in 
accordance with sound industrial practice, and with 
applicable provisions of DOE-PMR 109-60, a program 
for the u t i l i z a t i o n , maintenance, repair, 
protection, and preservation of Government property 
so as to assure i t s f u l l a v a i l a b i l i t y and usefulness 
for the performance of this contract. In the event 
that any damage occurs to Government property the 
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ri s k of which has been assumed by the Government 
under t h i s contract, the Government shall replace 
such items or the Contractor shall make such repair 
of the property as the Government d i r e c t s : 
Provided, however, That i f the Contractor cannot 
eff e c t such repair w i t h i n the time required, the 
Contractor shall dispose of such property in the 
manner directed by the Contracting Of f i c e r . The 
contract price includes no compensation to the 
Contractor for the performance of any repair or 
replacement for which the Government i s responsible, 
and an equitable adjustment w i l l be made in any 
contractual provisions affected by such repair or 
replacement of Government property made at the 
di r e c t i o n of the Government, i n accordance with the 
procedures provided for in the "Changes" clause of 
th i s contract. Any repair or replacement for which 
the Contractor is responsible under the provisions 
of t h i s contract s h a l l be accomplished by the 
Contractor at his own expense. 

(g) Unless otherwise provided in t h i s contract, the 
Contractor assumes the r i s k of, and shall be 
responsible f o r , any loss of or damage to Government 
property provided under t h i s contract upon i t s 
delivery to him or upon passage of t i t l e thereto to 
the Government as provided in paragraph (c) hereof, 
except for reasonable wear and tear and except to 
the extent that such property is consumed in the 
performance of t h i s contract. 

(h) The Government, and any persons designated by i t , 
s h a l l at a l l reasonable times have access to the 
premises wherein any Government property i s located, 
for the purpose of inspecting the Government 
property. 

( i ) Upon the completion of t h i s contract, or at such 
e a r l i e r dates as may be f i x e d by the Contracting 
O f f i c e r , the Contractor s h a l l submit, in a form 
acceptable to the Contracting O f f i c e r , inventory 
schedules covering a l l items of Government property 
not consumed in the performance of t h i s contract 
(including any r e s u l t i n g scrap) or not theretofore 
delivered to the Government, and sh a l l prepare for 
shipment, delivery f.o.b. o r i g i n , or dispose of the 
Government property, as may be directed or 
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authorized by the Contracting O f f i c e r . The net 
proceeds of any such disposal shall be credited to 
the contract price or shall be paid i n such other 
manner as the Contracting Officer may di r e c t . 

Cj) Unless otherwise provided herein, the Government: 

(1) May abandon any Government property in place, 
and thereupon a l l obligations of the Government 
regarding such abandoned property shall cease; 
and 

(2) Has no obligation to the Contractor with regard 
to restoration or r e h a b i l i t a t i o n of the 
Contractor's premises, neither in case of 
abandonment (paragraph Cj)Cl)> above), 
d i s p o s i t i o n on completion of need or of the 
contract (paragraph ( i ) , above), nor otherwise, 
except for res t o r a t i o n or r e h a b i l i t a t i o n costs 
which are properly included in an equitable 
adjustment under paragraph ( b ) , above. 

(k) A l l communications issued pursuant to t h i s clause 
s h a l l be in w r i t i n g . 

48. WORK FORCES - WORK PERIODS CALPI 9-16, Oct 76) 

(a) The Contractor shall f u r n i s h s u f f i c i e n t forces, 
construction plant, and equipment, and shall work 
such hours, including night s h i f t s , overtime 
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operations and Sunday and holiday work as may be 
necessary, to insure the prosecution of the work in 
accordance with the approved progress schedule. 
Before commencing work, the Contractor shall furnish 
a program of s h i f t s , hours, and days per week to be 
worked and the approximate number of persons per 
s h i f t . The Contractor shall notify the Contracting 
Officer 48 hours in advance of any change to the 
program. 

(b) v I f , in the opinion of the Contracting Officer, the 
Contractor f a l l s behind the progress schedule, the 
Contractor shall take such steps as may be necessary 
to improve i t s progress, and the Contracting Officer 
may require the Contractor to increase the number of 
s h i f t s , or overtime operations, days of work, or the 
amount of construction plant, or a l l of them, and to 
submit for approval such supplementary schedules or 
schedules in chart form as may be deemed necessary 
to demonstrate the manner in which the agreed rate 
of progress w i l l be regained, a l l without additional 
cost to the Government. 

Cc) Failure of the Contractor to comply with the 
requirements of this provision shall be grounds for 
determination by the Contracting Officer that the 
Contractor is not prosecuting the work with such 
diligence as w i l l insure completion 'of the contract 
within the time specified Csee the clause of the 
General Provisions entitled "Termination for Default 
- Damages for Delay - Time Extensions"). 

SCHEDULES, BREAKDOWNS, SUBCONTRACTS, PAYMENT CALPI 9-16, 
Oct 76J ~ ~ 

(Refer to the clause of the General Provisions entitled 
"Payments to Contractor.") 

(a) Progress Schedule. Within f i f t e e n (15) days after 
receipt of Notice to Proceed, the Contractor shall 
submit a progress schedule to the Contracting 
Officer for his or her approval. 

(1) The schedule w i l l be in the form, de t a i l and 
number prescribed by the Contracting Officer. 
I t w i l l be revised by the Contractor from time 
to time to re f l e c t a l l changes in contract work 
and adjustments in time, money, or both that 
are approved by the Contracting Officer. 
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(2) A "Critical Path" type of schedule will be 
acceptable if accompanied by sufficient 
information and back-up data to satisfy the 
Contracting Officer. 

(3) The schedule will show the date of the 
commencement of work on each pertinent, phase or 
item of construction (including interruptions 
in existing utility service), the percentage of 
scheduled completion at the end of each week, 
and the date of completion of each such phase 
or item of the work. If a Critical Path type 
schedule is used, the percentage of completion 
for each phase or item on the schedule will be 
shown at the end of each week. 

(4) The progress schedule will indicate labor, 
materials and equipment actually incorporated 
into the work (construction in place). No 
progress will be indicated for materials and 
equipment on the site but not incorporated in 
the work. 

Breakdown of Bid. Within fifteen (15) days after 
receipt of Notice to Proceed, the Co-tractor shall 
submit a bid breakdown (in the form, detail and 
number prescribed by the Contracting Officer), 
totaling the contract price, to the Contracting 
Officer for his or her approval. 

(1) The breakdown will correspond to the phases or 
items indicated in the progress schedule 
showing separate amounts for labor, materials 
and equipment necessary to complete the work, 
including quantities and unit prices as 
requested by the Contracting Officer. 

(2) Mobilization, preparatory work, cost of bonds, 
overhead and profit will be included in each of 
the several items to which they are applicable 
and will not be stated as separate items. 

(3) The Contracting Officer shall have the right to 
revise the breakdown submitted, prior to his or 
her approval, i f , in his or her opinion the 
items indicated do not conform to their true 
value. The breakdown will be revised at the 
same time revisions become necessary in the 
progress schedule. 
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Cc) Subcontracts 

Cl) Unless otherwise instructed by the Contracting 
O f f i c e r , the Contractor shall submit i n 
w r i t i n g w i t h i n f i f t e e n Cl5) days a f t e r receipt 
of the Notice to Proceed the names of a l l 
subcontractors, and lower t i e r subcontractors 
invo l v i n g on-site labor, together with a 
summary of the extent, character, and dollar 
amount of the work to be done by each 
subcontractor. The Contractor s h a l l , upon the 
request of the Contracting O f f i c e r , furnish 
the Contracting Officer with a copy or copies 
of a l l subcontracts for performance of the 
work under t h i s contract. 

C2) Immediately a f t e r issuance of the Notice to 
Proceed, and any time t h e r e a f t e r , the 
Contracting Officer may request submittal of 
purchase orders or subcontracts for materials 
or equipment (including those issued by 
subcontractors) with p r i o r i t y ratings extended 
when applicable. The submittal to the 
Contracting Officer shall be made immediately 
a f t e r the Contractor receives confirmation of 
the various items. The promised date(s) of 
shipment, p o i n t ( s ) of d e l i v e r y , quantity and 
name of items to be furnished and unit prices 
w i l l be c l e a r l y indicated. The date each 
purchase order or subcontract is placed w i l l 
be furnished to the Contracting O f f i c e r . 

(d) Changes A f f e c t i n g Delivery 

The Contracting Officer w i l l be notified immediately 
of any changes or circumstances which would affect 
timely delivery of any item. 

(e) Basis for Payment 

(1) Progress payments w i l l be computed on a basis 
of the percentage of completion of the work in 
place, multiplied by the lump-sum contract 
price, the percentage of completion 
representing the ratio of the value of that 
portion of the work completed to the total 
price, as determined by the application of 
prices shown in the approved breakdown of bid. 
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(2) No payment(s) w i l l be made to the Contractor 
u n t i l the breakdown of bid and the progress 
schedule have been submitted to and approved 
by the Contracting Officer. 

( f ) Fire Protect!on During Construction-Payment 
Withholding. Whenever the Technical Provisions 
require t i r e protection during construction, the 
Contracting Officer may withhold payment u n t i l the 
f i r e protection system is in operation. 

STORAGE AND WORK AREAS (ALPI 9-16, October 1976) 

(a) Warehouse, shop, and office f a c i l i t i e s and stockpile 
areas w i l l be provided by the Contractor at i t s own 
expense. I f the Contracting Officer designates 
locations on the site for this purpose, the 
Contractor may erect structures, i n s t a l l u t i l i t i e s , 
and establish storage areas as may be necessary to 
prosecute the work under the contract. A l l the 
above structures and f a c i l i t i e s shall remain the 
property of the Contractor and, unless otherwise 
authorized by the Contracting Officer, shall be 
removed from the property of the Government at the 
Contractor's expense upon completion of the work or 
when directed by the Contracting Officer. 
Government premises shall be made available for use 
by the Contractor without cost except as otherwise 
stated in the Technical Provisions, whenever such 
use w i l l not interfere with other uses of the 
Government or i t s contractors. 

(b) Only materials, appliances, and plans to be used for 
the performance of the contract work may be stored 
in stockpile areas or in warehouses and shop 
f a c i l i t i e s (whether erected by the Contractor or 
not) located on Government-controlled land. I f the 
Contractor abandons the performance of the contract 
work or i f the Contractor's-right to proceed is 
terminated pursuant to the clause of General 
Provisions e n t i t l e d "Termination for Default -
Damages for Delay - Time Extensions," the Contractor 
shall hold and save the Government and i t s officers 
and agents free and harmless from any l i a b i l i t y of 
any nature or kind, arising from the Government's 
entry into such stockpile areas, warehouses, or shop 
f a c i l i t i e s and from the Government's taking 
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possession of and u t i l i z i n g such materials, 
appliances, and plant in completing the contract 
work . 

Cc) A l l operations of the Contractor, including storage 
of construction materials and equipment, upon 
Government premises shall be confined to areas 
authorized or approved by the Contracting Officer. 
No unauthorized or unwarranted entry upon or passage 
through, or storage or disposal of materials shall 
be made upon Government premises. The Contractor 
shall hold and save the Government, i t s officers and 
agents free and harmless from l i a b i l i t y of any 
nature or kind arising from any use, trespass, or 
damage occasioned by i t s operations on premises of 
thi r d persons. 

Cd) The Contractor shall, under regulations prescribed 
by the Contracting Officer, use only established 
roadways or construct and use such temporary 
roadways as may be authorized. Where materials are 
transported in the prosecution of the work, vehicles 
shall not be loaded beyond the loading capacity 
recommended by the manufacturer of the vehicles or 
prescribed by any applicable Federal, state, or 
local law or regulation. When i t is necessary to 
cross curbings or sidewalks or to operate heavily 
loaded vehicles on surfaced streets, sidewalks or 
developed areas, protection against damage shall be 
provided by the Contractor, and any damaged roads, 
curbings, sidewalks or developed areas shall be 
repaired by, or at the expense of the Contractor. 

(e) The Contractor shall provide and maintain during the 
entire period covered by this contract a 
weather-tight b u l l e t i n board approximately 3 feet 
high by 5 feet long. I t shall be mounted in a 
conspicuous place, as approved by the Contracting 
Officer, accessible to a l l employees of the 
Contractor and subcontractors. The b u l l e t i n board 
w i l l remain the property of the Contractor. A l l 
Government posters or notices, the contract 
Davis-Bacon wage rate decision, contractor safety 
programs, and any publications in the interest of 
workmen shall be displayed. 

ri m 
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UTILITIES 

(a) FOT u t i l i t i e s to be used by the Contractor in 
performance of the construction work: 

(1) Supplying of Water, Gas and E l e c t r i c i t y : I f 
available, water, gas and e l e c t r i c i t y shall be 
furnished by the Government to the Contractor 
without charge. The Government, in i t s sole 
discretion, shall determine a v a i l a b i l i t y . I f 
the Government determines that these 
u t i l i t i e s , or any of them, are not available, 
or, i f the Government i n i t i a l l y furnishes 
these u t i l i t i e s , then discontinues furnishing 
these u t i l i t i e s , the Contractor w i l l furnish 
i t s own u t i l i t i e s as i t requires without cost 
to the Government or l i a b i l i t y of the 
Government for discontinuation of service. 

(2) Temporary Connections: A l l temporary 
connections between Contractor's f a c i l i t i e s 
and existing u t i l i t i e s systems w i l l be made at 
the Contractor's expense by the Government 
Maintenance Contractor (The Zia Company). 
Such connections shall be made only at 
locations approved by the Government and only 
when Contractor's f a c i l i t i e s have the approval 
of the Government. Application for connection 
services shall be made s u f f i c i e n t l y in advance 
to permit performance by the time the 
u t i l i t i e s are required. Applications w i l l be 
made at The Zia Company, Fiscal Division, 
during regular working hours. The Zia Company 
w i l l perform disconnect services upon 
completion of the work or upon earlier notice 
from the Contractor that i t no longer has need 
for the connections. Disconnect shall be made 
at no cost to the Contractor. 

(3) The current " U t i l i t y I Services Rules 5 
Regulations" of the Government Maintenance 
Contractor (The Zia Company) shall govern. 
These rules and regulations are on f i l e at The 
Zia Company, Fiscal Division, Los Alamos, New 
Mexico. 
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(4) Temporary Li g h t i n g , Heating and V e n t i l a t i o n : 
The Contractor shall be responsible for 
furnishing and maintaining adequate 
f a c i l i t i e s , approved>15vYrhe Contracting 
O f f i c e r , f o r tejsi^kaip; >1 ighting , heating and 
v e n t i l a t i o n , asV/tequired in a l l areas during 
a l l processes of work. Minimum temperatures 
as specified i n various technical sections 
s h a l l be maintained, and l i g h t i n g and 
v e n t i l a t i o n s h a l l be ,ma-i attained at levels high 
enough to af f or.d s^afety\ "to personnel and to 
provide sui tableJ)eVvironment in which 
requirements of "specifications can be 
accompli shed. 

(5) Telephone: A l l telephones required by the 
Contractor s h a l l be furnished at the 
Contractor's own expense. 

Cb) For u t i l i t i e s to be i n s t a l l e d by the Contractor as a 
part of the f a c i l i t y being constructed, a l l 
permanent connections i n t o exL&ting u t i l i t y systems 
w i l l be made by The Zia Compt5dr£*at no expense to the 
Contractor; provided, hc**tv^^ that a l l inc i d e n t a l 
work, including but n<rtwjhm*i'ted to the excavation 
and b a c k f i l l i n g , w i l l Vfc-" provided by the Contractor 
i n accordance w i t h the applicable provisions of the 
specif i c a t i ons. 

(c) The Contractor, upon completion of i t s work or when 
directed by the Contracting O f f i c e r , shall 
immediately replace or relocate and i n s t a l l as 
directed a l l presently e x i s t i n g safety, s e c u r i t y , 
u t i l i t y and s i m i l a r markers and signs affected by 
construction. A l l damaged signs shall be replaced 
by the Government at the Contractor's expense. 

Cd) Certain portions of the work may require 
i n t e r r u p t i o n s to u t i l i t y services. No outage w i l l 
be permitted without p r i o r consent of the 
Contracting O f f i c e r . A l l outages shall be held to a 
minimum i n number and duration. Specific 
requirements s h a l l be set f o r t h i n Section 01507 of 
the Technical Provisions. A l l u t i l i t y t i e - i n costs 
and premium time s h a l l be included i n the t o t a l 
contract p r i c e . 

m 
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Ce) The Contractor w i l l provide at i t s own expense a 
cross connection control f i l l i n g device for water 
loading stations similar Ĵ p~«rtjat shown in the LASL 
Sketch No. 6737 Csee n-eucVpV^4). Failure of the 
Contractor to p r o v i ^ ^ W r r a device or to supervise 
i t s use properly w i n constitute grounds for 
discontinuance of water service. 

52. CLEANUP, SALVAGE AND DISPOSAL OF WASTE MATERIALS (ALPI 
9-16, October 767 

(a) The Contractor shall at a l l times keep the work 
s i t e , including storage areas used by the 
Contractor,; free from accumulations of waste 
material, slush, trash or rubbish, and prior to 
completion of work remove any such accumulation from 
and about the premises, and from and about a l l 
tools, scaffolding, equipment, and construction. 
Upon completion of contract work the Contractor 
shall leave the work and premises in a condition 
satisfactory to the Contracting Officer. 

Cb) Salvaged materials shall be handled as provided in 
the Technical Provisions. 

(c) The Contractor shall be responsible for the removal 
and disposal of a l l scrap and waste materials at no 
additional cost to the Government. The Government, 
subject to a v a i l a b i l i t y thereof, may provide a 
dumping ground for scrap and waste materials. 

Burning of waste material is not permitted. 

53. EXISTING INSTALLATION PROTECTION AND REPAIR (ALPI 9-16, 
Oct 76J 

(a) Existing I n s t a l l a t i o n Protection. The Contractor 
shall be responsible for any dams.e to existing 
in s t a l l a t i o n s (such as structures and underground 
u t i l i t i e s ) which are indicated in the specifications 
or drawings (or the existence of which the 
Contractor knew or should have known) that occurs as 
a result of the f a u l t or negligence of the 
Contractor or i t s subcontractors in the performance 
of t h i s contract. I f the Contracting Officer 
determines that i n s t a l l a t i o n s , materials, equipment, 
supplies, and work performed are not adequately 
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protected by the Contractor, necessary protective 
action may be taken by the Contracting Officer, and 
the cost thereof w i l l be charged to the Contractor. 

Cb) Existing Installation Repair. 

Cl) Existing installations which are damaged as a 
result of the fault or negligence of the 
Contractor or i t s subcontractors shall be 
repaired by the Contractor as directed by the 
Contracting Officer without cost to the 
Government. 

(2) Existing installations which are damaged by 
the Contractor or i t s subcontractors without 
fau l t or negligence on the part of either 
shall be repaired by the Contractor i f and as 
directed by the Contracting Officer, and such 
directions by the Contracting Officer shall be 
deemed a change order within the meaning of 
the clause of the General Provisions entitled 
"Changes." 

5 4• WARRANTIES (ALPI 9-16, Oct 76) 

Ca) The Contractor warrants a l l work covered by this 
contract (including a l l machinery and equipment, 
parts and assemblies thereof) against f a i l u r e caused 
by omissions of materials, defective materials or 
poor workmanship, or improper workmanship for a 
period of one year from the date of acceptance of 
the completed work. A l l roofing and flashing work 
specified herein shall be warranted for a period of 
two years. The Contractor's warranty with respect 
to work repaired or replaced hereunder shall run for 
one year from the date of such repair or 
replacement. The Contractor shall obtain for the 
benefit of the Government any warranties and 
guarantees obtainable from manufacturers, sellers or 
subcontractors. 

(b) Upon completion of the construction, the Contractor 
shall deliver to the Contracting Officer, in 
duplicate, copies of manufacturers' catalog 
information data covering a l l fix t u r e s and equipment 
installed. This information shall be supplied in a 
bound f i l e for each building or structure, with the 
location of each item noted. The manufacturers' 

m 
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catalog data shall include f u l l i d e n t i f i c a t i o n of 
the equipment or f i x t u r e , capacities, current 
characteristics, dimensions and id e n t i f i c a t i o n of 
replacement, parts. Operating instructions for 
installed equipment shall be furnished and 
conspicuously mounted by the Contractor at places 
designated. 

TESTING (ALPI 9-16, Oct 76) 

(a) Unless specifically stated to the contrary, a l l 
testing performed under this contract w i l l be paid 
for by the contractor and performed by the 
Contractor or, where testing by a testing 
organization is called for or required, by an 
organization approved by the Contracting Officer. 
Unless waived in writing by the Contracting Officer, 
a l l such tests shall be made in the presence of the 
Contracting Officer. When such presence is so 
waived, sworn statements, in t r i p l i c a t e , of the 
tests made and the results thereof shall be 
furnished to the Contracting Officer as soon as 
possible after the tests are made. 

(b) TESTS OF PRESSURE VESSELS 

(1) Prior to i n s t a l l a t i o n and acceptance by the 
Government, any power-boiler, low-pressure 
heating boiler, or unfired pressure vessel 
operated at a pressure of 15 pounds per square 
inch or greater, furnished under this 
contract, shall be stamped with an ASME Boiler 
and Pressure Vessel Code Symbol and a National 
Board of Boiler and Pressure Vessel 
Inspector's number, thus c e r t i f y i n g that a l l 
necessary tests have been performed. 
Manufacturer's data reports (unless exempted 
by the ASME Code) shall be f i l e d with the 
National Board in Columbus, Ohio. Three 
copies of these data reports and National 
Board c e r t i f i c a t e shall be submitted to the 
Contracting Officer. 

(2) Any boilers or pressure vessels operated at 
pressures stated above, u t i l i z e d by the 
Contractor in i t s performance of the work, 
shall be sim i l a r l y tested and c e r t i f i e d before 
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being brought on the project and annually thereafter 
so long as they are used on the project s i t e . 

(c) I f i t is provided in the Technical Provisions that a 
test i s to be performed at Government expense, the 
same shall be performed by the Government or by an 
organization selected by the Government. I f i t i s 
provided i n the Technical Provisions that a test i s 
to be performed by an organization selected by the 
Government, the cost of such test w i l l be borne by 
the Government unless a contrary intent is stated. 
Costs of any test which reveal that contract 
requirements have not been met w i l l be paid by the 
Contractor and not the Government. 

(d) The Contractor shall cooperate with the Government 
and any te s t i n g organization selected by the 
Government in the preparation for any performance of 
any test to be conducted by the Government or any 
tes t i n g organization selected by the Government. 

(e) In addition to the foregoing, the Contractor s h a l l 
perform such additional type and number of tests as 
may be necessary at the Contractor's own expense to 
insure control of the work and workmanship. 

56. BASE LINES AND GRADES 

The Contractor shall lay out his work from base l i n e s and 
grades established by the Government and sha l l be 
responsible for a l l measurements i n connection 
therewith. The Contractor w i l l be held responsible for 
the proper execution of the work to such l i n e s and grades 
and a l l stakes or other marks thus established s h a l l be 
preserved by the Contractor u n t i l t h e i r removal i s 
authorized by the Contracting O f f i c e r . 

57 s PRESERVATION OF EXISTING VEGETATION 

(a) The Contractor s h a l l preserve and protect a l l 
e x i s t i n g vegetation such as trees, shrubs, and grass 
on or adjacent to the s i t e which do not reasonably 
i n t e r f e r e with construction as may be determined by 
the Contracting O f f i c e r . The Contractor s h a l l be 
responsible f o r a l l unauthorized c u t t i n g or damaging 
of trees and shrubs including damage due to careless 
or negligent operation of equipment, s t o c k p i l i n g of 
materials, or tr a c k i n g of grass areas by equipment. 



GP 58 

Cb) Care shall be taken by the Contractor in f e l l i n g 
trees authorized for removal to avoid any 
unnecessary damage to vegetation that is to remain 
in place. Any limbs or branches of trees broken 
during such operation shall be trimmed v i t h a clean 
cut and painted v i t h an approved tree pruning 
compound. The Contractor shall be liable for or may 
be required to replace or restore at his own expense 
a l l vegetation that may be destroyed or damaged, 
which has not been protected or preserved as 
required herein. 

Cc) Prior to i n i t i a t i o n of construction operations, 
trees to be preserved shall be protected by banding 
v i t h 1 M x 3" staves set v e r t i c a l l y and fastened 
together abound the trees' trunks v i t h #12 Afc'G soft 
annealed galvanized vire. Banding shall be braided 
and stapled to staves in such a manner that staves 
are spaced approximately 1" apart. Banding shall 
occur at approximately 2'-0" intervals. Staves 
shall extend to a height not less than 6'-0" from 
the base of the trees. The protectors shall remain 
on a l l trees u n t i l construction is completed and 
then removed by the Contractor. Any staves damaged 
by the Contractor during construction shall be 
promptly replaced in a manner satisfactory to the 
Contracting Officer. 

(d) In no case shall trees to be preserved be used as 
anchors for hoists, bracing or shoring during 
constructi on. 

FIRE PROTECTION SYSTEM 

CParagraph (a) of this clause shall be deleted when 
clause 18 of the Supplement to SF-22 is included in the 
contract.) 

(a) The f i r e protection system shall be furnished and 
installed by a f i r e sprinkler company which CD is 
recognized in the f i r e sprinVler design and 
i n s t a l l a t i o n industry as J^t&fcrly engaged in that 
industry; C2) has durL»fe l a s t f i v e years 
designed and install^aXjifop and grid systems, such 
as specified in the Technical Provisions, and which 
were designed f o r , and installed i n , buildings, of a 
size similar to those described in the Technical 
Provisions in compliance with NFPA Codes 13 and 24; 
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and (3) has the c a p a b i l i t y to i d e n t i f y a d d i t i o n a l 
system requirements or changes^if required because 
of unforeseen f i e l d conditLBT^V^r design 
deficiencies. No subcor>tra>^j>for any of the work 
described i n the speciffy£̂ J?rons or drawings shall be 
awarded without the prV©r'written approval of the 
Contracting O f f i c e r . 

(b) The Contractor must insure that, the i n s t a l l a t i o n of 
a l l s p r i n k l e r piping and spr^ytfMer heads are 
coordinated with the i n s t a l M ^ o n of c e i l i n g or roof 
materials, overhead 1 i ^ H ^ ^ f ductwork , piping and 
suspended equipment to\xrovide an i n s t a l l a t i o n in 
complete compliance with the appropriate NFPA Codes, 
p a r t i c u l a r l y NFPA 13. 

(c) The Contractor shall complete and submit to the 
Contracting O f f i c e r immediate^A^a.fter completion of 
a l l tests on underground watte-A^es and automatic 
sprinkler systems one cvj^^etf-^copy of Form ALL-27, 
e n t i t l e d "Contractor ' s \ ? r i . i f icate Covering 
Materials and Tests." Form ALL-27 is included as 
Appendix A of the Technical Provisions of these 
s p e c i f i c a t i o n s . 

VALUE ENGINEERING INCENTIVE 

(This clause i s applicable to a l l contracts i n excess of 
$10,000 unless deleted i n the Technical Provisions.) 

(a) Intent and Objectives. This clause applies to any 
cost reduction proposal (hereinafter r e f e r r e d to as 
a Value Engineering Change Proposal or VECP) 
i n i t i a t e d and developed by the Contractor for the 
purpose of changing any requirement of t h i s 
contract. This clause does not, however, apply to 
any such proposal unless i t i s i d e n t i f i e d by the 
Contractor, at the time of i t s submission to the 
Government, as a proposal submitted pursuant to t h i s 
clause. 

(1) VECP's contemplated are those that would 
r e s u l t i n net savings to the Government by 
providing e i t h e r : ( i ) a decrease i n the cost 
of performance of t h i s contract, or ( i i ) a 
reduction i n the cost of ownership 
(h e r e i n a f t e r r e f e r r e d to as c o l l a t e r a l costs) 
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of the work provided by this contract, 
regardless of acquisition costs. VECP's must 
result in savings without imparing any 
required functions and characteristics such as 
service l i f e , r e l i a b i l i t y , economy of 
operation, ease of maintenance, standardized 
features, esthetics, f i r e protection features 
and safety features presently required by this 
contract. However, nothing herein precludes 
the submittal of VECP's where the Contractor 
considers that the required functions and 
characteristics could be combined, reduced or 
eliminated as being nonessential or excessive 
for the function served by the work involved. 

C2) A VECP identical to one submitted under any 
other contract with the Contractor or another 
Contractor may also be submitted under this 
contract. 

(3) A proposal to decrease the cost of performing 
the Contract solely or principally by 
substituting another subcontractor for one 
li s t e d by the Contractor in i t s bid is not a 
VECP. In considering a VECP which, as an 
incident thereof, would entail substitution 
for a l i s t e d subcontractor, maintaining the 
objective of the subcontractor l i s t i n g w i l l be 
taken into account along with factors cited in 
paragraph (a)(1) of this clause. 

(b) Subcontractor Inclusion. The Contractor shall 
include the provisions of this clause, v i t h a 
provision for sharing arrangements that meet or 
exceed the minimum percentage contained herein, in 
a l l f i r s t - t i e r subcontracts in excess of $25,000, 
and in any other subcontract which, in the judgment 
of the Contractor, is of such nature as to offer 
reasonable likelihood of value engineering cost 
reductions. At the option of the f i r s t - t i e r 
subcontractor, this clause may be included in 
lower-tier subcontracts. The Contractor shall 
encourage submission of VECP's from subcontractors; 
however, i t is not mandatory that VECP's be 
submitted nor is i t mandatory that the Contractor 
accept and/or transmit to the Government VECP's 
proposed by i t s subcontractors. 
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(c) Data Requirements. As a minimum, the following 
information shall be submitted by the Contractor 
with each VECP: 

(1) A description of the difference between the 
ex i s t i n g contract requirement and the proposed 
change, and the comparative advantages and 
disadvantages of each; including j u s t i f i c a t i o n 
where function or charact e r i s t i c of a work 
item i s being reduced. 

(2) Separate detailed cost estimates for both the 
e x i s t i n g contract requirement and the proposed 
change, and an estimate of the change in 
contract price including consideration of the 
costs of development and implementation of the 
VECP and the sharing arrangement set f o r t h i n 
t h i s clause. 

(3) An estimate of the effects the VECP would have 
on c o l l a t e r a l costs to the Government, 
inclu d i n g an estimate of the sharing that the 
Contractor requests be paid by the Government 
upon approval of the VECP. 

(4) A r c h i t e c t u r a l , engineeering or other analysis 
i n s u f f i c i e n t d e t a i l to i d e n t i f y and describe 
each requirement of the contract which must be 
changed i f the VECP i s accepted, w i t h the 
recommendation as to how to accomplish each 
such change and i t s e f f e c t on unchanged work. 

(5) A statement of the time by which approval of 
the VECP must be issued by the Government to 
obtain the maximum cost reduction during the 
remainder of t h i s contract, noting any e f f e c t 
on the contract completion time or delivery 
schedule. 

(6) I d e n t i f i c a t i o n of any previous submission of 
the VECP including the dates submitted, the 
agencies involved, the numbers of the 
Government contracts involved, and the 
previous actions by the Government, i f known. 
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Processing Procedures. Six copies (or such other 
number of copies as may be specified by the 
Contracting Officer) of each VECP shall be submitted 
to the Contracting Officer, or his duly authorized 
representative. VECP's v i l l be processed 
expeditiously; hovever, the Government w i l l not be 
lia b l e for any delay in acting upon a VECP submitted 
pursuant to this clause. The Contractor may 
withdraw, in whole or in part, any VECP at any time 
prior to acceptance by the Government. The 
Government shall not be liable for VECP development 
cost in the case where a VECP is rejected or 
withdrawn. The decision of the Contracting Officer 
as to the acceptance of a VECP under this contract 
shall be f i n a l and shall not be subject to the 
"Disputes" clause of this contract. 

(1) The Contracting Officer may modify a VECP, 
with the concurrence of the Contractor, to 
make i t acceptable. I f any modification 
increases or decreases the savings resulting 
from the VECP, the Contractor's f a i r share 
w i l l be determined on the basis of the VECP as 
modified. 

(2) The Contracting Officer may accept, in whole 
or in part, a VECP submitted pursuant to this 
clause by giving the Contractor written notice 
thereof recit i n g acceptance under this 
clause. However, pending issuance of a formal 
change order or unless otherwise directed, the 
Contractor shall remain obligated to perform 
in accordance with the terms of the existing 
contract. Where the Contracting Officer has 
determined that a proposed change meets the 
submission requirmenets of this clause, he may 
accept the VECP and instruct the Contractor to 
proceed with the change even though an 
agreement has not been reached respecting 
costs savings and other results of the change. 

(3) An approved VECP shall be finalized through an 
equitable adjustment in the contract price and 
time of performance by the issuance of a 
change order pursuant to the provisions of 
this clause bearing a notation so stating. 
Where an approved VECP also involves any other 
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applicable clause of this contract such as 
"Termination for Convenience of the 
Government," "Suspension of Work," "Changes," 
or "Differing Site Conditions" then that 
clause shall be cited in addition to this 
clause. 

Computations for Change in Contract Cost of 
Perf ormance . Separate estimates shall be prepared 
for both the existing contract requirement and the 
proposed change. Each estimate shall consist of 
the Contractor and all subcontractors' work in sufficient detail 
to show unit quantities and costs of labor, material, and equip
ment. 

(1) Contractor development and implementation 
costs for the VECP shall be included in the 
estimate for the proposed change. However, 
these costs w i l l not be allowable i f they are 
otherwise reimbursable as a direct charge 
under this contract. 

(2) Government costs of processing or 
implementation of a VECP shall not be included 
in the estimate; however such cost w i l l be 
considered in the determination as to whether 
a net savings accures to the Government 
(reference paragraph (a)(1) of this clause). 

(3) I f the difference in the estimates indicates a 
net reduction in contract price, no allowance 
w i l l be made for overhead, p r o f i t and bond. 
The resultant net reduction in contract cost 
of performance shall be shared in accordance 
with the provisions of paragraphs (g)(1) or 
(g)(2) of this clause; and the contract price 
shall be reduced by the Government's share of 
the savings. 

(4) I f the difference in the estimates indicates a 
net increase in contract price, the contract 
price shall be adjusted pursuant to the 
"Changes" clause of this contract, and the 
resulting contract modification shall also 
c i t e t h i s clause, as provided by paragraph 
(d)(3) of th i s clause. 
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( f ) Computations for Collateral Costs. Separate 
estimates shall be prepared for collateral costs of 
both the existing contract requirement and the 
proposed change. Each estimate shall consist of an 
itemized breakdown of a l l costs and the basis for 
the data used in the estimate. Cost benefits to the 
Government include, but are not limited to: reduced 
costs of operation, maintenance or repair, extended 
useful service l i f e , increases in usable floor 
space, and reduction in the requirements for 
Government furnished property. Increased collateral 
costs include the converse of such factors. 
Computation shal1 be as follows: 

(1) Costs shall be calculated over a 20-year 
period on a uniform basis for each estimate 
and shall include Government costs of 
processing or implementing the VECP. 

(2) I f the difference in the estimates as approved 
by the Government indicate a savings, the 
Contractor shall divide the resultant amount 
by 20 to arrive at the average annual net 
collateral savings. The resultant savings 
shall be shared in accordance with the 
provisions of paragraph (g)(3) of the clause; 
and the contract price shall be increased by 
the Contractor's share of the savings. 

(3) In the event that agreement cannot be reached 
on the amount of estimated collateral costs, 
the Contracting Officer shall determine the 
amount. The Contracting Officer's decision is 
f i n a l and is not subject to the provisions of 
the "Disputes" clause of thi s contract. 

(g) Sharing Arrangements. I f a VECP is accepted by the 
Government, the Contractor is en t i t l e d to share in 
instant contract savings and col l a t e r a l savings not 
as alternatives, but rather to the f u l l -extent 
provided for in this clause. For the purpose of 
sharing under this clause, the term "instant 
contract" shall not include any changes to or other 
modifications of this contract, executed subsequent 
to acceptance of the particular VECP, by which the 
Government increases the quantity of any item of 
work or adds any item of work. I t sh a l l , however, 
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include any extension of the instant contract 
through exercise of an option ( i f any) provided 
under this contract after acceptance of the VECP. 

(1) When only the prime Contractor is involved, i t 
shall receive 50 percent and the Government 50 
percent of the net reduction in the cost of 
performance of this contract. 

(2) When a f i r s t - t i e r subcontractor is involved, 
i t shall receive a minimum of 30 percent, the 
prime Contractor a maximum of 30 percent, and 
the Government a fixed 40 percent of the net 
reduction in the cost of performance of this 
contract. Other subcontractors shall receive 
a portion of the f i r s t - t i e r subcontractor 
savings in accordance v i t h the terms of their 
contracts v i t h the f i r s t - t i e r subcontractor. 

(3) WThen collateral savings occur, the Contractor 
shall receive 20 percent of the average one 
year's net collateral savings. Subsequent 
participation (to any t i e r ) in such savings 
v i t h the Contractor shall be as provided in 
the terms of the agreements of the contracting 
parties. 

(4) The Contractor shall not receive instant 
savings or collateral savings shares on 
optional work l i s t e d in this contract u n t i l 
the Government exercises i t s option to obtain 
that vork. 

Data Restriction Rights. The Contractor may 
re s t r i c t the Government's right to use any sheet of 
a VECP, or of the supporting data, submitted 
pursuant to this clause, in accordance with the 
terms of the following legend i f i t is marked on 
each such sheet: 

(1) The data furnished pursuant to the Value 
Engineering Incentive clause of this contract 
shall not be disclosed outside the Government, 
or duplicated, used, or disclosed in whole or 
in part, for any purpose other than to 
evaluate a VECP submitted under said clause. 
This r e s t r i c t i o n does not l i m i t the 
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Government's right to use information 
contained in this data i f i t is or has been 
obtained, or is otherwise available, from the 
Contractor or from another source, without 
lim i t a t i o n s . I f such a proposal is accepted 
by the Government under said contract after 
the use of this data in such an evaluation, 
the Government shall have the right to 
duplicate, use, and disclose any data 
reasonably necessary to the f u l l u t i l i z a t i o n 
of such proposal as accepted, in any manner 
and for any purpose whatsoever, and have 
others so do. 

(2) In the event of acceptance of a VECP, the 
Contractor hereby grants to the Government a l l 
rights to use, duplicate or disclose, in whole 
or in;part, in any manner and for any purpose 
whatsoever, and to have or to permit others to 
do so, data reasonably necessary to f u l l y 
u t i l i z e such proposal on this and any other 
Government contract. 

UTILIZATION OF SMALL BUSINESS CONCERNS AXD SMALL BUSINESS 
CONCERNS OWNED AND CONTROLLED BY SOCIALLY AND 
ECONOMIC ALLY DISADVANTAGED INDIVIDUALS (FPRTemporary 
Regulation Ko. bU, July m/§~T 

(a) I t is the policy of the United States that small 
business concerns and small business concerns owned 
and controlled by socially and economically 
disadvantaged individuals shall have the maximum 
practicable opportunity to participate in the 
performance of contracts l et by any Federal Agency. 

Cb) The contractor hereby agrees to carry out this 
policy in the awarding of subcontracts to the 
f u l l e s t extent consistent with the e f f i c i e n t 
performance of this contract. The contractor 
further agrees to cooperate in any studies or 
surveys that may be conducted by the Small Business 
Administration or the contracting agency which may 
be necessary to determine the extent of the 
contractor's compliance with this clause. 

(c) (1) The term "small business concern" shall mean a 
small business as defined pursuant to Section 
3 of the Small Business Act and in relevant 
regulations promulgated pursuant thereto (See 
13 CFR Part 121). 
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(2) The term "small bus.ness concern owned and 
contro l l e d by so c i a l l y and economically 
disadvantaged i n d i v i d u a l s " shall mean a small 
business concern --

( i ) which i s at least 51 per centum owned by 
one or more s o c i a l l y and economically 
disadvantaged i n d i v i d u a l s ; or i n the 
case of any p u b l i c l y owned business, at 
least 51 per centum of the stock of 
which i s owned by one or more s o c i a l l y 
and economically disadvantaged 
i n d i v i d u a l s ; and 

( i i ) whose management and daily business 
operations are contr o l l e d by one or more 
of such i n d i v i d u a l s . 

The contractor shall presume that 
s o c i a l l y and economically disadvantaged 
i n d i v i d u a l s include Black Americans, 
Hispanic Americans, Native Americans, 
and other m i n o r i t i e s , or any other 
i n d i v i d u a l found to be disadvantaged by 
the Small Business Administration 
pursuant to Section 8(a) of the Small 
Business Act. 

(d) Contractors acting i n good f a i t h may rel y on w r i t t e n 
representations by t h e i r subcontractors as either a 
small business concern or a small business concern 
owned and co n t r o l l e d by s o c i a l l y and economically 
disadvantaged i n d i v i d u a l s . 

61. NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT 
IKFRINGEMENT~(DOE PR 9-7.602-51, JUNE 1979T 

The provisions of t h i s clause s h a l l be applicable only i f 
the amount of t h i s contract exceeds $10,000. 

(a) The Contractor s h a l l report to the Contracting 
Of f i c e r , promptly and i n reasonable w r i t t e n d e t a i l , each 
notice or claim of patent or copyright infringement based 
on the performance of t h i s contract of which the 
Contractor has knowledge. 

(b) I n the event of any claim or s u i t against the 
Government on account of any alleged patent or copyright 
infringement a r i s i n g out of the performance of t h i s 
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contract or out of the use of any supplies furnished or 
work or services! performed hereunder, the Contractor 
shall furnish to the Government when requested by the 
Contracting Officer, a l l evidence and information in 
possession of the Contractor pertaining to such suit or 
claim. Such evidence and information shall be furnished 
at the expense of the Government except where the 
Contractor has agreed to indemnify the Government. 

(c) This clause shall be included in a l l 
subcontracts. 
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LABOR STANDARDS PROVISIONS 
APPLICABLE TO CONTRACTS IN EXCESS OF J2,000 

1. DAVIS-BACON ACT (40 U.S.C. 276a-276a-7> 
(a) Al l mechanics and laborers, including apprentices and trainers, 

employed or working directly upon the silt o,' the work shall be paid 
unconditionally and not less often than once a week, and without subse
quent deduction or rebate on any account (except such pavroil deductions 
as are petmitted by the Copeland Regulations, 29 CFR Part 3), the ful l 
amounts due at time of payment computed at wage rates not less than the 
aggregate of the basic hourly rates and the rates of payments, contribu
tions, or costs for any fringe benefits contained in the watte determination 
decision of the Secretary of Labor which is attached heteto and made 
a part hereof, regardless of any contractual relationship which may be 
alleged ro exist between the Conrracror or subcontractor and such laborers 
andmechanics. A copy of such wage determination decision shall be kept 
posted by the Contractor at the site of the work in a prominent place 
w'here it car; be easily seen by the workers. 

(bl The Contractor may discharge his obligation under this clause 
to workers in any classification /or which the wage determination decision 
contains: 

(1) Only a basic hourly rate of pay, by making payment at not 
less than such basic hourly rate, except as otherwise provided in the 
Copeland Regulations (29 CFR Part } ) ; or 

(2) Both > basic hourly rate of pay and fringe benefits payments, 
by making payment in cish. by irrevocably making contributions rursuant 
to a fund, pl t t i , o r program for, and/or by assuming an enforceable com
mitment to bear the cost of. bona fide fringe benefits contemplated by 
the Davis-Bacon Act. or by any combination thereof. Contributions made, 
or costs assumed, on other than a weekly basis shall be considered as hav
ing been constructively made or assumed during a weekly period to the 
extent that they apply to such period. Where a fringe benefit is expressed 
in a wage determination in any manner other than as an hourly rate and 
the Contractor pavs a cash equivalent or provides an alternative fringe 
benefit, he shall furnish information with his payrolls showing how he 
determined that the cost incurred to make the cash payment or to provide 
the zliermtive fringe benefit is equal to the cosr of the wage determination 
fringe benefit. In any case where the Contractor provides a fringe bene
fit different from any contained in the wage determination, he shall sim
ilarly show how- he arrived at the houtiy rate shown therefor. In the 
event of disagreement betw-een or among the interested parties as lo an 
equivalent of any fringe benefit, the Contracting Officer shall submit the 
question, together with his recommendation, to the Secretary of Labot for 
final determination. 

(c) The assumption of an enforceable commitment to bear the cost 
cf fringe benefits, or the provision of any fringe benefits not expressly 
listed in section 1(b)(2) of the Davis-Baron Act or in thc wage deter
mination decision forming a pan of the contract, may be considered is 
payment of wages only with the approval of the Secretary of Labor pur
suant to a written request by the Contractor. The Secretary of Labor may 
require the Contractor to set aside assets, in a separate account, to meet 
his obligations under any unfunded plan or program. 

(d) The Contracting Officer shall require that my class of laborers 
nr mechanics, including apprentices ana trainees, which is not listed 
in tbe wage determination decision and w;hich is to be employed under 
the contract shall be classified or reclassified conformably to the w-age 
determination decision, and shall report the action taken to the Secretary 
of Labor. If the interested parties cannot agree on the proper classification 
or reclassification of a particular class of laborers or mechanics to be used, 
the Comricting Officer shall submit the question, together with his recom
mendation, to the Secretary of Labor for final determination. Apprentices 
and trainees may be added under this clause oniy w-here they are employed 
pursuant to an apprenticeship or trainee program meeting the requirements 
of the Apprentices and Trainees clause below. 

(e) In the event it is found or the Contracting Officer that any liborer 
or mechanic, including apprentices and trainees, employed by the Con
tractor or any subcontractor diteetly on the site of the work covered bv 
this contract has been or is being paid at a rate of wages less than the 
rare of wages required by paragraph (a) of this clause, the Contracting 
Officer may (1) by written notice to the Government Prime Contractor 
terminate his right to proceed with the work, or such part of the work 
as ro which there has been a failure to pay said reauired wages, and (2) 
prosecute the work to completion by contract or otherwise, w-hercupon 
such Contractor and Subcontractor and his sureties shall be liable to the 
Government for any excess costs occasioned the Government thereby. 

( f ) Paragraphs (a) through (e) of the clause shall apply to this 
contract to the extent that it is (1) a prime contract with the Govern
ment subject to the Davis-Bacon Act, or (2) a subcontract also subject 
to the Davis-Bacon Act under such prime contract. 

2. CONTRACT WORK HOURS A N D SAFETY STANDARD:. A C T -
OVERTIME COMPENSATION (40 U.S.C. 327-333). 

Tbil contract is subircl ro tbr Centred XT' ori Hour: end Seien Slenderdj 
Ac: end to tbr applicable rules, regulations, end interprelelions oi ibt 
Secretary ol Labor. 

(a) The Contractor shall not require or permit anv laborer or mechanic, 
including apprentices, trainees, watchmen, and guards, in any workweek 
in which he is emploved on any work under this contract to work in 
excess of 6 hours in any calendar day or in excess of 40 hours in such 
workweek on work subrect to the provisions of the Contract Vi'ork Hours 
and Safety Standards Act unless such laborer or mechanic, including ap
prentices, trainees, watchmen, and guards, receives compensation at a 
rate not less than 1 Vi times his basic rate of pav for ail such hours worked 
in excess of 8 hours in anv calendar dav or in excess of 40 hours in such 
wr.rkw-eek. whichever is the greater number nf overtime hours. The "basic 
rate of pay," is used in this ciause, shall be the amount paid per hour 
exclusive of the Contractor's contribution or cost for fringe benefits, snd 
any cash payment made in lieu of providing fringe benefits, or the basic 
hourly rate contained in the wage determination, whichever is greater. 

19-207 

(bl In the event o! anv violation of the provisions of panr.-jph (a), 
the Contractor shall be liable ro any affected e —rloyee for izr ;.-7iounts 
due. and to the United States for liquidated da-arcs. Such L;suidated 
damages shall be computed with respect to each individual '.iborer or 
mechanic, including ar. apprentice, trainee, watchman, or ruard. r—r-ioyrd 
in violation of thc provisions of paragraph (a) in the sura o: J'.C for each 
calendar day on which such employee was required or pem.nti to be 
employed on such w-ork in excess of 6 hours or in excess of tie standard 
workweek of 40 hours without payment of the overtime w-ages required by 
paragraph (a) . 

(a) Aef-rei l*ms I shaL>bcf p ^ c e 3 to work as such only * hen they 
are n-r i<J-j / f j - l l v | uric;)_y bona tide apprentices:-..? program 
registered with a itaic i^pfezTTTiT^ agency which is recogr. nrd by the 
Bureau of Apprenticeship and Training^ U.S. Department of Labor; or 
if no such recognizee agency exists in a State, under a program registered 
with rhe iloresiid Bureau of Apprenticeship and Training. Tbe allowable 
ratio of apprentices to journeymen ir. any crait classification s.-ili not be 
greater than the ratio permitted to the Contractor as to his entire work 
torce under thc registered program. Any employee jisted on a payroll at 
an apprentice wage rate w-ho is not artrainee as defined in p.-srraph (b) 
of this clause, and who is not registered as above, shall be paic the wage 
rate determined bv the Secretary of Labor for the classification o: work he 
actually performed. The Contractor shall furnish to the Contrar-rt Officer 
written evidence of the rtgistrition of his program aod apprentices, is 
well is of the appropriate ratios allowed and tie w-age rites muired to 
be paid thereunder for the area of construction, prior to using any ap
prentice* in the contraa work. The term "apprentice" means (1) a person 
employed and individually registered in a bona fide apprenticeship pro
gram registered with the U.S. Department of Labor. Bureau o: Appren
ticeship and Training, or w-ith a State apprenticeship agency recogniied 
by the Bureau, or (2) a person in his first 90 days oi probationary employ
ment as an apprentice in such an apprenticeship program, who is not 
individually registered in the program, but who has been certiied by the 
Bureau of Apprenticeship and Training, or a State Apprenticeship Council 
(where appropriate) to be eligible for probationary empioynaertt is in 
apprentice. 

. i_igtnt effort to hire fcr perform-
yr.t^r of apprentices or miners, or 

: average number of the journey-
W i n the performance of the Con

or trainee*^] »"*»"• oTiar i u n—Mi 
feasible. | ea*?^ j r l heSj, i n f o l ^ i 
of trainirfc ipborf tn i*s f l : prst 
nature of"!fTi fiUIV ^\!. i^£mn.'rr7^ 

(b) Trainrcs ih ; lL be remitted to work is such when they are boni 
fide traineefcsgsj.uvla f-:'JSJ.:r"!5 JTVirograjn approved by the U.S. 
Department b f f l J S o J jNp.pcf e j ^ f c i j i s t r a t i c a , Bureau of Apprentice
ship and T ' - - * - * , 1 » . - ) ' i t : . J " / - . . . . a person receiving on-the-
job training in a construction occupation under a program w-hich is 
tpnrovcd (but not necessarily sponsored) by tbe U.S. Department of 
Labor, Manpower Administration. Bureau of Apprenticeship and Train
ing, and which is reviewed from time to time bv the Manpower Adminis
tration to insure tbat the training meets idequate standirds. 

(c) In connection with contracts in excess of 3)0,000, the Contractor 
agrees is follows: 

(1) TheR 
a nee of u-orkfu 
both, in each £ ^ j J T j o V » i T i c h f r e * s t<l 
men in thit occupaticftfff"Tt t=?* . 
tract the applicable ratio as set forth in paragraph (c)(7) of this clause. 

(2) The Contractor shall insure that 25 percent of such apprentices 
or traineo^n •M»'k; "Tnr " j " i , ~ l \ 'c their first yeir of training, where 

\nsideration of ( i ) the availability 
nrs t |y«r apprentices, ( i i ) tbe hazardous 

Srkers, and ( i i i ) excessive inerBploy-
ment of apprentices in their second and subsequent years of training. 

(3) T ! , - t ^ H l i V 1 " ' / " ' P H . t n e performance of tbe contract, 
to the greatfcti^cntposfrf>ic,g:rrfcio number of apprentices or triinees 
necessary t o l m i f t u a e n i f ^ t h i reRiamants of paragraph (c)(1) and (c) 
(2) of this #HSsA—•V-.l— 1 l - l — ' 

(4) The Contractor shall maintain records of employment on this 
contract by trade of the number of apprentices md triinees. apprentices 
»nd triinees in first year of training, and of journeymen, ind wages paid 
and hourrTA *"j7^Jof lud. l . j i iJl l tfr?^ trainees, and journeymen. In addi
tion. t h e | C « - M c i r »»o l!s**5 Irorlpliince based on the criterion set 
forth in t ^ t t a a v t a s s l m 1 S ' ' L i m l ^ ' clause shall maintain such records 
of employment on i l l ms construction work in the same labor market 
area, both public and private, during the performance of mis contract. 
In each of the above cases the Contractor shall make such records avail
able for inspection upon request of the Department of Labor or tbe Con
tracting Officer. 

(5) The Contractor shall supply one copy of each of tie written 
notices iem±::a&^i "16M™ a~liift' ;il>-"'"*f*'***>' (c)(6) ( i i i ) ofthis clause 

> . 1 = - — r j j j j , R r r M t o 
contract and 

describing steps 
taken toward making a diligent effort and containing a breakdown bv 
craft, of hours worked and waces paid for first year apprentices and 
trainees, other ipprenuces and trainees, ind journeymen. One eery of the 
statement will be sent to the Contracting Officer and one ccpy to thc 
Secretary of Labor. 

(6) The Contractor will be deemed to have made a "diligent effort" 
is required Jz:-Ti j^s?f i t^b-J f " \ ^ ^-irinr the performance c: this con
tract, he icErVtTnM aiieast oir o f f i * following three obie^ives: (i) 
The Contra*orf£!7pl4vj CTdei tST dpntJact a number of apprentices and 
Uitnets by **eit*ama*m**moiilmemaamr tiuos established in tzzorcznee 
with paragraph (c)(7) of this clause, or ( i i ) the Contractor enplovs. 
on all his construction work, both public and private, in the u n t labor 

at the r t eu ta^ f l the i^onpar ipd CXSrer. Tbe Contractof i l l 
supply nf ?/^oritt iifervafc f u r i t g j h e performance of the c 
after c o n ? ^ e : * ^ " ^ r ! » t A c r ~ R r o m a n c e i statement desc 
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market area, in avrraae number of apprentices and tracers bv craft at 
Iris: equal to the ratios established in accordance with paragraph (c)(7) 
of this clause, or ( i i i ) the Contractor (A) if covered by a collective bar-
gaming agreement, fcefo.-t commencement of any work on the proiect. h u 
giver. »nticn notice to all loint apprenticeship committees, the local U.S. 
Employment Security Office, local chapter of the Urban League. V* oncers 
Defense League or other local organizations concerned with minority 
cmplovoent. and the Bureau of Apprenticeship and Training Representa
tive U S Depanme-' of Labor, for the locality of the wot*; (Bl if not 
covered'bv a collccfTTAbCTriniri " I J i :.-TT-.p«»! given w„tter. notice to 
all of thes'croups s t i r c l j f r - . l " f " ^ ! fcia^afcrehticeship committees and 
will in addition - - T J J ' • •*— ferbyfrK»P sponsors in the labor 
market area; (C) has employed all quaiincd (applicants reierred to him 
through normal channels (such as the Employment Service, the Joint 
Apprenticeship Committees and where applicable, minority organizations 
and apprentice outreach programs who have been delegated this function) 
at least up to the number of such apprentices and trainees required by 
paragraph (c)(7) of this clause. The notice, as referred to herein, wil l 
include at least the Contractor's name and address, the agency designa
tion, the contract number, job site address, value of the contract, expected 
starting and completion dates, the estimated average number of employees 
in each occupation to be employed over the duration of the contract work, 
and a statement of his willingness to employ a number of apprentices 
and trainees at least equal to the ratios established in accordance with 
paragraph (c) (7) of this clause. 

(7) The Contractor recognizes that the Secretary of Labor has de
termined that the applicable ratios of apprentices and trainees to journey
men in any occupation for the purpose of this clause shall be as follows: 

able through the Bureau of Apprenticeship and Training Representative, 
U.S. Department of Labor, for the applicable area; ( i i ) for any occupa
tion for which no ratio is found, the ratio of apprentices and trainees to 
journeymen shall be determined hy the Contractor in accordance with 
the recommendations set forth in the Standards of the NationaJ Joint 
Apprentice Committee for the occupation, which are on file at offices of 
the U.S. Department of Labor's Bureau of Apprenticeship and Training; 
and ( i i i ) 'or any occupation for which no such recommendations are 
found, the ratio of apprentices and trainees to journeymen shall be at 
least one apprentice or trainee for every five journeymen. 

. PAVROaPjglBgjR^ 
(a) The I j t f ' f s ' r f • I raTt 'T V r f T m l 1 ' 6 , i , c ' W ^ ' relating 

thereto during the course or the worst and shall preserve them for a period 
of 3 yean thereafter for all laborers and mechanics, including apprentices, 
trainees, watchmen, ind guards working i t the site of the work. 
Such records shall contain the name and address of each such employee, 
his correct classification, rate of pay (including rates of contributions for. 
or costs assumed to provide, fringe benefits), daily and weekly number 
of hours worked, deductions made and actual wages pi id. Whenever 
the Contrietor has obtained approval from the Secretary of Labor is 
provided in paragraph (cl the clause entitled "Davis-Bacon Act, he 
shall maintain records which show the commitment, its ipproval. wrirten 
communication of the plan or program to the laborers or mechanics 
affected, and the costs anticipated or irc. ,. , ' 'rd under the plan or program. 

(b) Tbe C o n f S s ^ J r l I I ' l uoml ' E i t F j C 0P? o f *" P»V°"» the 
Contracting Omtlr. (lovelTTmelt p r r fdbn t rac to r shall be responsible 
for the i i i ' i m i i i i [ | l / M i « i » ^ - r r * l i subcontractors. The copy 
shall be accompmied by i statement signed by the Contractor indicating 
that thc payrolls are correct and complete, that the wage rates contiined 

deicrminrd bv the Secretary of Lr'r-or. and 
tha: the ri»ss:.vition« »ach laborer or mechanic, including ap-
prenncf*Y-^Tfr .mt : , a .. t ' ~ l M ; h the »ork he performed. Remis
sion cr| t.-.J f ^ - J r i ; | ^ : : 1 - - f ? i V: fco.T.phsncr" required under this con
tract a j ^ / . j „ . m umm fceJi l.'.JTs of the Secretary of Labor (29 CFR 
Pan 3) snj.i satisfy tht requirement for submission of the above state
ment. The Contractor shall submit also a copy of any approval bv the 
Secretary of Labor with respect to fringe benefits which is requited by 
pararrarh ( t j »' th- - ' - . . . . — . . . U H "Davis-Bacon Act." 

1. 7 l ; c V ^ : - ' i - t ' w h i J : L « k j t V records required under this clause 
avai labi i^TnsiVrt iVn bl j - Z T . - J z representatives of the Contracting 
Officer rrrr i . ^ 1 _-Vr\.....,c.-7t tT^-Tzot. and shall permit such representa
tives to interview employees during working hours on thc job. 

3. COMPLIANCE W I T H COPELAND REGULATIONS 
The Contractor shall comply with the Copeland Regulations of the 

Secretary of Libor (29 CFR Pin 3) which ire incorporated herein by 
reference. 

6. W I T H H O L D I N G OF FUNDS 
(a) The Contracting Officer may withhold or cause to be withheld from 

the Government Prime Contractor so much of the accrued payments or 
advances as may be considered necessary (1) to pay laborers and me
chanics, including apprentices, trainees, witchmen, and guards employed 
by the Contractor or any subcontractor on the work the ful l amount of 
w ages required by the contract, and (2) to satisfy any liability of any 
Contractor and Subcontractor for liquidated damages under paragraph (b) 
of the clause entitled "Contract Work Hours and Safety Standards Act— 
Overtime Compensation." 

(b) I f any Contractor or subcontractor fails to pay any laborer, 
mechanic, apprentice, trainee, watchman, or guard employed or working 
on the site ot work, all or part of the wages required by the contract, the 
Contracting Omcer may, alter written notice to the Government Prime 
Contractor, take such action as miy be necessary to cause suspension of any 
further payments or idvinces until such violations have ceased. 

7. SUBCONTRACTS 
TheContraetor agrees to insert the clauses hereof entitled "Davis-Bacon 

Act." "Contract Work Hours ind Sifery Standards Act—Overtime Compen
sation," "Apprentices and Triinees." "Payrolls and Basic Records." 
^Compliance with Copeland Regulations," "Withholding of Funds," 
"Subcontracts," and "Contract Termination—Debarment" in all subcon
tracts. The term "Contractor" is used in such clauses in any subcontract 
shall be deemed to refer to the subcontractor except in the phrase "Gov-
ernment Prime Contractor." 

8. CONTRACT TERMINATION—DEBARMENT 
A breich of the clauses hereof entitled "Davis-Bacon Act," "Contract 

Work Hours and Safety Standards Act—Overtime Compensation," Ap
prentices ind Triinees." "Payrolls and Bisic Records," "Compliance w-ith 
Copeland Regulations." "Withholding of Funds." and "Subcontracts" 
may be grounds for termination of the contract, ind for debtrment is 
provided in 29 CFR 5.6. 

9. DISPUTES CONCERNING LABOR STANDARDS 
Disputes arising out of the labor standards provisions of this contract 

shall be subject to the Disputes clause except to the extent such disputes 
involve the meaning of classifications or wige rites contained in the wage 
determination decision of the Secretary of Labor or the applicability of the 
labor provisions of this contract which questions shall be referred to the 
Secretary of Labor in accordance with the procedures of the Department 
of Labor. 

•fr u i sovDiMUDa PRINTING omcxiinj—o-5io-<ie «v»o-e 

STANDARD FORM 1 9 - A (Rev. 11-72) (Back) 
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SUPPLEMENT TO STANDARD PORM 19-A 
LABOR S7AX:,^L5 PROVISIONS, NOVEMBER 1972 EDITION 

10. Clause No. 3 "Apprentices and Trainees" and Clause No. 4 
"Payrolls and Basic Records'" are deleted in th e i r e n t i r e t y 
and the fo l l o w i n g clauses are substituted therefor: 

(3) APPRENTICES AND TRAINEES (FPR 1-18.705-1(c) October 
1975) 

(a) Apprentices shall be permitted to work at less 
than the predetermined rate for the work they 
performed (1) when they are employed and 
i n d i v i d u a l l y registered in a bona f i d e appren
t i c e s h i p program registered with the U. S. 
Department of Labor, Manpower Administration, 
Bureau of Apprenticeship and Training, or with 
a State Apprenticeship Agency recognized by the 
Bureau, or (2) i f a person i s employed i n his 
or her f i r s t 90 days of probationary employment 
as an apprentice in such an apprenticeship 
program, who i s not i n d i v i d u a l l y registered i n 
the program but who has been c e r t i f i e d by the 
Bureau of Apprenticeship and Training or a 
State Apprenticeship Agency (where appropriate) 
to be e l i g i b l e for probationary employment as 
an apprentice. The allowable r a t i o of appren
tices to journeymen in any c r a f t c l a s s i f i c a t i o n 
s h a l l not be greater than the r a t i o permitted 
to the Contractor as to i t s e n t i r e work force 
under the registered program. Any employee 
l i s t e d on a payro l l at an apprentice wage rate , 
who i s not a trainee as defined in paragraph 
(b) of t h i s clause and who i s not registered or 
otherwise employed as stated above, s h a l l be 
paid the wage rate determined by the Secretary 
of Labor for the c l a s s i f i c a t i o n of work he or 
she a c t u a l l y performed. The Contractor shall 
f u r n i s h to the Contracting Officer or a repre
sentative of the Wage-Hour Division of the 
U. S. Department of Labor w r i t t e n evidence of 
the r e g i s t r a t i o n of i t s program and apprentices 
as well as the appropriate r a t i o allowed and 
wage rates (expressed i n percentages of the 
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journeymen hourly rates) for the area of 
construction p r i o r to using any apprentices on 
the contract work. The wage rate paid 
apprentices shall not be less than the 
appropriate percentage of the journeyman's rate 
contained i n the applicable wage determination. 

Except as provided i n 29 CFR 5.15 trainees 
shall not be permitted to work at less than the 
predetermined rate for the work performed 
unless they are employed pursuant to anc 
i n d i v i d u a l l y registered i n a program which has 
received p r i o r approval, evidenced by formal 
c e r t i f i c a t i o n , by the U. S. Department of 
Labor, Manpower Administration, Bureau of 
Apprenticeship and Training. The term 
"trainee" means a person registered and 
receiving on-the-job t r a i n i n g in a construction 
occupation under a program which has been 
approved i n advance by the U. S. Department of 
Labor, Manpower Administration, Bureau of 
Apprenticeship and Training, as meeting i t s 
standards for on-the-job t r a i n i n g programs and 
which has been so c e r t i f i e d by the Bureau. The 
r a t i o of trainees to journeymen shall not be 
greater than the r a t i o permitted under the plan 
approved by the Bureau of Apprenticeship and 
Training. Every trainee must be paid at not 
less than the rate specified i n the approved 
program for his or her level of progress. Any 
employee l i s t e d on the pay r o l l at a trainee 
rate who i s not registered and p a r t i c i p a t i n g i n 
a t r a i n i n g plan approved by the Bureau of 
Apprenticeship and Training shall be paid not 
les than the wage rate determined by the 
Secretary of Labor for the c l a s s i f i c a t i o n of 
work he or she actually performed. The 
Contractor s h a l l furnish the Contracting 
Office r or a representative of the Wage-Hour 
Division of the U. S. Department of Labor 
w r i t t e n evidence of the c e r t i f i c a t i o n of i t s 
program, the r e g i s t r a t i o n of the trainees and 
the r a t i o s and wage rates prescribed i n that 
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program. In the event the Bureau of 
Apprenticeship and Training withdraws approval 
of a t r a i n i n g program, the Contractor shall no 
longer u t i l i z e trainees at less than the 
applicable predetermined rate for the work 
performed u n t i l an acceptable program is 
appr oved. 

(c) The u t i l i z a t i o n of apprentices, trainees, and 
journeymen under t h i s clause shsll be in 
conformity with the equal employment opportunity 
requirements of Executive Order 11246, as 
amended, and 29 CFR Part 30. 

(d) I f at ar.y time the Bureau of Apprenticeship and 
Training determines, af t e r opportunity for a 
hearing, that the standards of a t r a i n i n g 
program have not been complied with, or that 
such a program f a i l s to provide adequate t r a i n 
ing for p a r t i c i p a n t s , the Contractor shall not 
u t i l i z e trainees at less than the predetermined 
rate for the c l a s s i f i c a t i o n of work actually 
performed u n t i l an acceptable program i s 
approved. I f the Contractor brings an appeal 
pursuant to 29 CRF 5.17 w i t h i n 30 days of i t s 
receipt of a c e r t i f i e d l e t t e r withdrawing the 
Bureau of Apprenticeship and Training's 
approval, the effect of the withdrawal of 
approval of the program w i l l be delayed u n t i l a 
decision i s rendered on the appeal pursuant to 
29 CFR 5.17. 

(4) PAYROLLS AND BASIC RECORDS (FPR 1 -18.703-1(d), 
October 1975) 

(a) The Contractor shall maintain payrolls and 
basic records r e l a t i n g thereto during the 
course of the work and shall preserve them for 
a period of three years thereafter for a l l 
laborers and mechanics, including apprentices, 
trainees, watchmen, and guards working at the 
s i t e of the work. Such records shall contain 
the name and address of each such employee, his 
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or her correct c l a s s i f i c a t i o n , rate of pay 
( i n d u c i n g rates of c o n t r i b u t i o n for or costs 
assumed to provide, f r i n g e b e n e f i t s ) , daily and 
weekly number of hours worked, deductions made, 
and actual wages paid. Whenever the Contractor 
has obtained approval from the Secretary of 
Labor as provided i n paragraph (c) of the 
clause e n t i t l e d "Davis-Bacon Act," the 
Contractor shall maintain records which show 
the commitment, i t s approval, w r i t t e n 

.communication of the plan or program to the 
laborers or mechanics affected, and the cost 
anticipated or incurred under the plan or 
pr ogram. 

The Contractor shall submit weekly a copy of 
a l l p ayrolls to the Contracting O f f i c e r . The 
Government Prime Contractor shall be responsible 
for the submission of copies of payrolls for 
a l l subcontractors. The copy shall be accom
panied by a statement signed by the Contractor 
i n d i c a t i n g that the p a y r o l l s are correct and 
complete, that the wage rates contained therein 
are not less than those determined by the 
Secretary of Labor, and that the c l a s s i f i c a t i o n s 
set f o r t h for each laborer or mechanic, includ
ing apprentices and trainees, conform with the 
work he or she performed. Submission of the 
"Weekly Statement of Compliance" required under 
the contract and the Copeland Regulations of 
the Secretary of Labor (29 CFR Part 3) shall 
s a t i s f y the requirements f o r submission of the 
above statement. The Contractor shall also 
submit a copy of any approval by the Secretary 
of Labor with respect to f r i n g e benefits which 
i s required by paragraph (c) of the clause 
e n t i t l e d "Davis-Bacon Act." Contractors 
employing apprentices or trainees under 
approved programs shall include a notation of 
the f i r s t weekly c e r t i f i e d p a y r o l ls submitted 
to the contracting agencies that t h e i r 
employment i s pursuant to an approved program 
and shall i d e n t i f y the program. 
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(c) The Cor.tra:: ;r shell make the records required 
under t h i s clause available for inspection by 
authorized representatives of the Contracting 
Officer and the Department of Labor, and shall 
permit such representatives to interview 
employees during working hours on the job. 

RATES OF WAGES 

The wage rates and fri n g e benefits contained in the 
follow i n g determination of the Department of Labor 
(including any modifications threof which are 
included in these specifications or are issued by 
addendum^) shall be • the minimum rates paid by the 
Contractor and his subcontractors for the work 
covered by t h i s contract. 
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STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY 
CONSTRUCTION CONTRACT SPECIFICATIONS 

(EXECUTIVE ORDER 11246) 

1. As used i n these specifications: 

a. "Covered area" means the geographical area described 
in the s o l i c i t a t i o n from which t h i s contract resulted; 

b. "Director" means Director, Office of Federal Contrsct 
Compliance Programs, United States Department of Labor, or any 
person to whom the Director delegates a u t h o r i t y ; 

c. "Employer i d e n t i f i c a t i o n number" means the Federal 
Social Security number used on the Employer's Quarterly Federal 
Tax Return, U. S. Treasury Department Form 941. 

d. "Minority" includes: 

( i ) Black ( a i l persons having ori g i n s in any of 
the Black African r a c i a l groups not of Hi spanic -orgin); 

( i i ) Hispanic ( a l l persons of Mexican, Puerto Rican, 
Cuban, Central or South America or other Spanish Culture or 
orgin, regardless of race); 

( i i i ) Asian and Pacific Islander ( a l l persons having 
orig i n s i n any of the o r i g i n a l peoples of the Far East, South
east Asia, the Indian Subcontinent, or the Pacific Islands); and 

( i v ) American Indian or Alaskan Native ( a l l persons 
having orgins i n any of the o r i g i n a l peoples of North America 
and maintaining i d e n t i f i a b l e t r i b a l a f f i l i a t i o n s through 
membership and p a r t i c i p a t i o n or conimunity i d e n t i f i c a t i o n ) . 

2. Whenever the Contractor, or any Subcontractor at any 
t i e r , subcontracts a portion of the work involving any 
construction trade, i t s h a l l physically include i n each 
subcontract i n excess of $10,000 the provisions of these 
s p e c i f i c a t i o n s and the Notice which contains the applicable 
goals for mi n o r i t y and female p a r t i c i p a t i o n and which i s set 
f o r t h i n the s o l i c i t a t i o n s from which t h i s contract resulted. 
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3. I f the Contractor i s p a r t i c i p a t i n g (pursuant to 41 CFR 
60-4.5) i n a Hometown Plan approved by the U. S. Department of 
Labor i n the covered area either i n d i v i d u a l l y or through an 
association, i t s a f f i r m a t i v e action obligations on a l l work i n 
the Plan area (including goals an^. timetables) shall be in 
accordance with thgt Plan for those trades which have unions 
p a r t i c i p a t i n g i n the Plan. Contractors must be able to demon
st r a t e t h e i r p a r t i c i p a t i o n in and compliance with the provision 
of any such Hometown Plan. Each Contractor or Subcontractor 
p a r t i c i p a t i n g i n an approved Plan i s i n d i v i d u a l l y required to 
comply with i t s obligations under the EEO clause, and to make a 
good f a i t h e f f o r t to achieve each goal under the Plan i n each 
trade i n which i t has employees. The overa l l good f a i t h per
formance by other Contractors or Subcontractors toward a goal 
in an approved Plan does not excuse any covered Contractor's or 
Subcontractor's f a i l u r e to take good f a i t h e f f o r t s to achieve 
the Plan goals and timetables. 

4. The Contractor shall implement the spe c i f i c a f f i r m a t i v e 
action standards provided in paragraphs 7.a. through p. of 
these s p e c i f i c a t i o n s . The goals set f o r t h i n the s o l i c i t a t i o n 
from which t h i s contract resulted are expressed as percentages 
of the t o t a l hours of employment and t r a i n i n g of minority and 
female u t i l i z a t i o n the Contractor should reasonably be able to 
achieve i n each construction trade i n which i t has employees in 
the covered area. The Contractor i s expected to make substan
t i a l l y uniform progress toward i t s goals i n each c r a f t during 
the period specified. 

5. Neither the provisions of any c o l l e c t i v e bargaining 
agreement, nor the f a i l u r e by a union with whom the Contractor 
has a c o l l e c t i v e bargaining agreement, to refer either minor
i t i e s or women sha l l excuse the Contractor's obligations under 
these s p e c i f i c a t i o n s , Executive Order 11246, or the regulations 
promulgated pursuant thereto. 

6. In order for the nonworking t r a i n i n g hours of apprentices 
and trainees to be counted i n meeting the goals, such appren
t i c e s and trainees must be employed by the Contractor during 
the t r a i n i n g period, and the Contractor must have made a 
commitment to employ the apprentices and trainees at the 
completion of t h e i r t r a i n i n g , subject to the a v a i l a b i l i t y of 
employment opportunities. Trainees must be trained pursuant to 
t r a i n i n g programs approved by the U. S. Department of Labor. 
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7. The Contractor shall take specific a f f i r m a t i v e actions to 
ensure e^qual employment opportunity. The evaluation of the 
Contractor's compliance v i t h these specifications shall be 
based upon i t s e f f o r t to achieve maximum results from i t s 
actions. The Contractor shall document these e f f o r t s f u l l y , 
and shall implement a f f i r m a t i v e action steps at least as 
extensive as the fo l l o w i n g : 

a. Ensure and maintain a working environment free of 
harassment, i n t i m i d a t i o n , and coercion at a l l s i t e s , and in a l l 
f a c i l i t i e s at which the Contractor's employees are assigned to 
work. The Contractor, where possible, w i l l assign two or more 
women to each construction project. The Contractor shall 
s p e c i f i c a l l y ensure that a l l foremen, superintendents, and 
other onsite supervisory personnel are aware of and carry out 
the Contractor's o b l i g a t i o n to maintain such a working environ
ment, with specific a t t e n t i o n to minority or female individuals 
working at such sites or i n such f a c i l i t i e s . 

b. Establish and maintain a current l i s t of minority 
and female recruitment sources, provide w r i t t e n n o t i f i c a t i o n to 
minority and female recruitment sources and to community orga
nizations when the Contractor or i t s unions have employment 
opportunities available, and maintain a record of the organiza
t i o n s ' responses. 

c. Maintain a current f i l e of the names, addresses and 
telephone numbers of each minority and female o f f - t h e - s t r e e t 
applicant and minority or female r e f e r r a l from a union, a 
recruitment source or community organization and of what action 
was taken with respect to each such i n d i v i d u a l . I f such 
i n d i v i d u a l was sent to the union h i r i n g h a l l for r e f e r r a l and 
was not referred back to the Contractor by the union or, i f 
r e f e r r e d , not employed by the Contractor, t h i s shall be 
documented i n the f i l e with the reason therefor, along with 
whatever ad d i t i o n a l actions the Contractor may have taken. 

d. Provide immediate w r i t t e n n o t i f i c a t i o n to the 
Director when the union or unions with which the Contractor has 
a c o l l e c t i v e bargaining agreement has not referred to the 
Contractor a min o r i t y person or woman sent by the Contractor, 
or when the Contractor has other information that the union 
r e f e r r a l process has impeded the Contractor's e f f o r t s to meet 
i t s o b l i g a t i o n s . 
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e. Develop on-the-job t r a i n i n g opportunities and/or 
pa r t i c i p a t e in t r a i n i n g programs for the area which expressly 
include m i n o r i t i e s and women, including upgrading programs and 
apprenticeship and trainee programs relevant to the Contractor's 
employment needs, especially those program? funded or approved 
by the Department of Labor. The C-ontractor shall provide 
notice of these programs to the sources compiled under 7.b. 
above. 

f. Disseminate the Contractor's EEO policy by providing 
notice of the po l i c y to unions and t r a i n i n g programs and 
requesting t h e i r cooperation in assisting the Contractor in 
meeting i t s EEO obligations; by including i t in any policy 
manual and c o l l e c t i v e bargaining agreement; by pu b l i c i z i n g i t 
in the company newspaper, annual report, etc.; by specific 
review of the p o l i c y with a l l management personnel and with a l l 
minority and female employees at least once a year; and by 
posting the company EEO policy on b u l l e t i n boards accessible to 
a i l employees at each location where construction work i s 
perf ormed. 

g. Review, at least annually, the company's EEO polic y 
and a f f i r a t i v e action obligations under these specifications 
with a l l employees having any r e s p o n s i b i l i t y for h i r i n g , 
assignment, l a y o f f , termination or other employment decisions 
including s p e c i f i c review of these items with onsite supervisory 
personnel such as Superintendents, General Foremen, etc., p r i o r 
to the i n i t i a t i o n of construction work at any j o b s i t e . A 
w r i t t e n record s h a l l be made and maintained i d e n t i f y i n g the 
time and place of these meetings, persons attending, subject 
matter discussed, and disposition of the subject matter. 

h. Disseminate the Contractor's EEO poli c y externally 
by including i t i n any advertising i n the news media, s p e c i f i 
c a l l y including m i n o r i t y and female news media, and providing 
w r i t t e n n o t i f i c a t i o n to and discussing the Contractor's EEO 
pol i c y with other Contractors and Subcontractors with whom the 
Contractor does or anticipates doing business. 

i . Direct i t s recruitment e f f o r t s , both oral and 
w r i t t e n , to m i n o r i t y , female and community organizations, to 



schools v i t h minority anc female students and to minority and 
female recruitment and t r a i n i n g organizations serving the 
Contractor's recruitment area and employment needs. Not la t e r 
than one month p r i o r to the date for the acceptance of applica
tions for apprenticeship or other t r a i n i n g by any recruitment 
source, the Contractor shall send w r i t t e n n o t i f i c a t i o n to 
organizations such as the above, describing the openings, 
screening procedures, and tests to be used i n the selection 
process. 

j. Encourage present minority and female employees to 
r e c r u i t other minority persons and women and, where reasonable, 
provide after school, summer, and vacation employment to minor
i t y and female youth both on the s i t e and in other areas of a 
Contractor's workforce. 

k. Validate a l l tests and other selection requirements 
where there i s an obligation to do so under 41 CFR Part 60-3. 

1. Conduct, at least annually, an inventory and evalua
t i o n at least of a l l minority and female personnel for promo
t i o n a l opportunities and encourage these employees to seek or 
to prepare f o r , through appropriate t r a i n i n g , etc., such 
opportuni t i es. 

m. Ensure that s e n i o r i t y practices, job c l a s s i f i c a t i o n s , 
work assignments and other personnel practices, do not have a 
discriminatory e f f e c t by continually monitoring a l l personnel 
and employment related a c t i v i t i e s to ensure that the EEO policy 
and the Contractor's obligations under these specifications are 
being carried out. 

n. Ensure that a l l f a c i l i t i e s and company a c t i v i t i e s 
are nonsegregated except that separate or single-user t o i l e t 
and necessary changing f a c i l i t i e s s h a l l be provided to assure 
privacy between the sexes. 

o. Document and maintain a record of a l l s o l i c i t a t i o n s 
of o f f e r s for subcontracts from minority and female construction 
contractors and suppliers, including c i r c u l a t i o n of s o l i c i t a 
tions to m i n o r i t y and female contractor associations and other 
business associations. 



E06 

p. Conduct a review, at least annually of a l l super
visors' adherence to any performance under the Contractor's EEO 
po l i c i e s and a f f i r m a t i v e action obligations. 

8. Contractors are encouraged to p a r t i c i p a t e i n voluntary 
associations which assist in f u l f i l l i n g one or more of t h e i r 
a f f i r m a t i v e action obligations (7a through p). The e f f o r t s of 
a contractor-association, j o i n t contractor-union, contractor-
community, or other similar group of which the Contractor is a 
member and p a r t i c i p a n t , may be asserted as f u l f i l l i n g any one 
or more of i t s obligations under 7a through p of these Specifi
cations provided that the Contractor ac t i v e l y p a r t i c i p a t e s in 
the group, makes every e f f o r t to assure that the group has a 
positiv e impact on the employment of min o r i t i e s and women in 
the industry, ensures that the concrete benefits of the program 
are r e f l e c t e d i n the Contractor's minority and female workforce^ 
p a r t i c i p a t i o n , makes a good f a i t h e f f o r t to meet i t s individual 
goals and timetables, and can provide access to documentaticn 
which demonstrates the effectiveness of actions taken on behalf 
of the Contractor. The obligation to comply, however, i s the 
Contra;ter's and f a i l u r e of such a group to f u l f i l l an obliga
t i o n shall not be a -defense for the Contractor's noncompliance. 

9. A single goal for min o r i t i e s and a separate single goal 
for women have been established. The Contractor, however, i s 
required to provide equal employment opportunity and to take 
a f f i r m a t i v e action for a l l minority groups, both male and 
female, and a l l women, both minority and non-minority. Conse
quently, the Contractor may be i n v i o l a t i o n of the Executive 
Order i f a p a r t i c u l a r group i s employed i n a sub s t a n t i a l l y 
disparate manner ( f o r example, even though the Contractor has 
achieved i t s goals for women generally, the Contractor may be 
in v i o l a t i o n of the Executive Order i f a spe c i f i c minority 
group of women i s u n d e r u t i l i z e d ) . 

10. The Contractor shall not use the goals and timetables or 
af f i r m a t i v e action standards to discriminate against any person 
because of race, color, r e l i g i o n , sex, or national orgin. 

11. The Contractor shall not enter int o any Subcontract with 
any person or f i r m debarred from Government contacts pursuant 
to Executive Order 11246. 
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12. The Contractor shall carry out such sanctions and 
penalties for v i o l a t i o n of these specifications and of the 
Equal Opportunity Clause, including suspension, termination, 
and cancellation of e x i s t i n g subcontracts as may be imposed or 
or-cerec pursuant to Executive Order 11246, as amended, and i t s 
implementing regulations, by the Office of Federal Contract 
Compliance Programs. Any Contractor who f a i l s to carry out 
such sanctions and penalties shall be in v i o l a t i o n of these 
specifications and Executive Order 11246, as amended. 

15. The Contractor, i n f u l f i l l i n g i t s obligations under these 
sp e c i f i c a t i o n s , shall implement specific a f f i r m a t i v e action 
steps, at least as extensive as those standards prescribed i n 
paragraph 7 of these s p e c i f i c a t i o n s , so as to achieve maximum 
result s from i t s e f f o r t s to ensure equal employment opportunity. 
I f the Contractor f a i l s to comply with the requirements of the 
Executive Order, the implementing regulations or these s p e c i f i 
cations, the Director s h a l l proceed in accordance with 41 CFR 
60-4.8. 

14. The Contractor shall designate a responsible o f f i c i a l to 
monitor a l l employment related a c t i v i t y to ensure that the 
company EEO p o l i c y i s being carried out, to submit reports 
r e l a t i n g to the provisions hereof as may be required by the 
Government and to keep records. Records shall at least include 
for each employee the name, address, telephone numbers, con
s t r u c t i o n trade, union a f f i l i a t i o n i f any, employee i d e n t i f i 
cation number when assigned, social security number, race, sex, 
status (e.g., -mechanic, apprentice, trainee, helper, or 
l a b o r e r ) , dates of changes i n status, hours worked per week i n 
the indicated trade, rate of pay, and locations at which the 
work was performed. Records sh a l l be maintained in an easily 
-understandable and r e t r i e v a b l e form; however, to the degree 
that e x i s t i n g records s a t i s f y t h i s requirement, contractors 
sh a l l not be required to maintain separate records. 

15. Nothing herein provided s h a l l be construed as a l i m i t a t i o n 
upon the application of other laws which establish d i f f e r e n t 
standards of compliance or upon the application of requirements 
f o r the h i r i n g of local or other area residents (e.g., those 
under the Public Works Employment Act of 197 7 and the Community 
Development Block Grant Program). 



Wh erever used in these G e n e r a l Condi t ions or in ihe o ther Con t rac t Documents, the f o l l o w i n g terms 

hove the mean ings i n d i c a t e d which a re a p p l i c a b l e t o bo th the s ingu la r a n d p lu ra l t he reo f : 

A b b r e v i a t i o n s — W h e r e v e r the f o l l ow ing a b b r e v i a t i o n s or symbols a r e used, they are to be construed 

the same as the respect ive expressions r e p r e s e n t e d : 

A A S H T O Amer ican Associat ion of S ta te H i g h w a y a n d Transpor ta t ion Of f i c ia l s 

AB A g g r e g a t e Base 

A C Asphal t Concre te 

ACB Asphal t Concrete Base 

ACI Amer i can Concrete Inst i tute 

A C N M Assoc ia ted Contractors of N e w Mex i co 

ACP Asbestos Cement Pipe 

ACPA A m e r i c a n Concrete Pipe Associat ion 

A D Assessment District 

A G C Assoc ia ted G e n e r a l Contractors of A m e r i c a , Inc. 

AIEE A m e r i c a n Inst i tute of Electrical Eng ineers 

AISC A m e r i c a n Inst i tute of Steel Const ruct ion 

ANSI . ' . A m e r i c a n N a t i o n a l S tanda rds Inst i tute 

A P W A A m e r i c a n Public Works Associat ion 

AREA A m e r i c a n Ra i lway Eng ineer ing Associat ion 

ASCE A m e r i c a n Society of Civi l Eng ineers 

A S M E A m e r i c a n Society of Mechan ica l Eng ineers 

Asph Asphalt 

A S T M A m e r i c a n Society fo r Testing a n d M a t e r i a l s 

A W G A m e r i c a n W i r e G a g e (Nonfer rous W i r e ) 

A W P A A m e r i c a n W o o d Preservers Associat ion 

A W P I A m e r i c a n W o o d Preservers Inst i tute 

A W S Amer i can W e l d i n g Society 

A W W A . A m e r i c a n W a t e r Works Associat ion 

BC Beg inn ing of Curve or Back o f C u r b 

BCR Beg inn ing of C u r b Return or Back of Cu rb Radius 

B M Bench M a r k 

B W G B i r m i n g h a m W i r e G a g e (Iron a n d Steel W i r e ) 

CB Catch Basin 

C C . or C / C Center to Cen te r 

C e m C e m e n t 

CF C u r b Face 

Cl Cast I ron 

Definit ions Pg. l-l 



CIP Cosf- i ron Pipe 

CIPP Cost- in-Ploce Pipe 

C L . or CL Cen le r Line 

C M P C o r r u g a t e d M e t a l Pipe 

C M P A C o r r u g a t e d M e t a l Pipe Arch 

C O C lean Out 

Co l Co lumn 

Cone Concre te 

Const Construct 

DF Doug las Fir 

D G Decomposed G r a n i t e 

D M H Drop M a n h o l e 

D / W Dr i veway 

EC End of Curve 

El. or Elev E levat ion 

Ex. or Exist Existing 

F & C Frame a n d Cover 

FH Fire H y d r a n t 

FL Flow Line 

Fl. El Floor E levat ion 

FS Fede ra l Spec i f ica t ions of Finished Sur face 

F H W A Fede ra l H i g h w a y A d m i n i s t r a t i o n , D e p a r t m e n t of T ranspor ta t i on 

G a l v G a l v a n i z e d 

GL G r o u n d Line 

G r G r o d e 

H Height or H igh 

H C House Connect ion Sewer 

H o r Hor i zon ta l 

ID Inside D i o m e l e r 

Inv Invert 

IP I ron Pipe 

ITE Inst i tute of T ra f f i c Engineers 

Lin Linear 

LL L iqu id Limit 

Long Long i tud ina l 

M a x M a x i m u m 

M H M a n h o l e 

M Thousand 

m meter or m idd le 

M i n Minutes or M i n i m u m 

M o n Mono l i th i c or M o n u m e n t 

M T D Mu l t i p l e Tile Duct 

N E C N a t i o n a l Electr ical Code 

N E M A N a t i o n a l Electr ica l M a n u f a c t u r e r s Associat ion 

Definit ions Pg. 1-2 



NFPA N a t i o n a l Fire Protect ion Association 

N G 5 N a t i o n a l Geodet ic Survey 

N M S A . . . N e w Mexico Slatutes A n n o t a t e d — 1 9 5 3 C o m p i l a t i o n as A m e n d e d 

N M S H D N e w M e x i c o S to le H i g h w a y Depar tmen t 

O C O n Center 

O D Outs ide D iameter 

PC Point of Curva tu re 

PCC Point of C o m p o u n d Cu rve or Po r t l and Cement Concrete 

PI Point of Intersect ion or Plasticity Index 

PL P rope r t y Line or Plastic Limit 

PP Power Pole 

p p m Parts per Mi l l ion 

PRC Point of Reverse Curve 

• Prop Proposed or Proper ty 

psf Pounds per Squa re Foot 

psi . ' . Pounds per Squa re Inch 

PT Point of Tangency 

Pvmt Pavement 

PVCP Polyv iny lch lor ide Pipe 

Q Rate of Flow 

R Radius 

RC Rein forced Concrete 

RCP Re in fo rced Concrete Pipe 

Rdwy R o a d w a y 

Ret. W a l l Reta in ing W a l l 

RGRCP Rubbe r Gaske t -Re in fo rced Concrete Pipe 

R / W R igh t -o f -Woy 

s Slope 

SAE Society o f Au tomo t i ve Engineers 

San San i ta ry 

SCCP Steel Cy l i nde r Concre te Pipe 

SD Storm Dra in 

Sdl Soddle 
Sect Sect ion 

Spec . Speci f icat ions 

Sp. M H Specia l M a n h o l e 

San . S San i ta ry Sewer 

St Street 

Sta Stat ion 

Std S t a n d a r d 

T Tangen t Distance 

TH Test Hole 

TMH T r a p M a n h o l e 

UL U n d e r w r i t e r s ' Labora to r ies , Inc. 

Def in i t i ons Pg. i -



USA U n i l e d Stoles of Amer i co S londo rds Insl i tu le, Inc. 

V Veloci ty 

\ fQ Ver l ico l Curve 

VCP V i t r i f ied Cloy Pipe 

VCPI Ver t i ca l Curve Point of Intersect ion 

V e r j Ver t i ca l 

Yy- | W r o u g h t I ron 

R e f e r e n c e S p e c i f i c a t i o n s , Test M e t h o d s , o n d A p p l i c a b l e C o d e s — A l l s t a n d a r d speci f icat ions a n d 

test m e t h o d s of ony society, associat ion, or o r g a n i z a t i o n here in r e f e r r e d to ore he reby m o d e a par t of 

these Con t rac t Documents the same as if w r i t ten in fu l l . (Any re fe rence to a p o r o g r o p h or 

s u b p a r a g r a p h w i th in a section shol l inc lude a l l g e n e r a l provis ions of the section to which re fe rence is 

m o d e . ) Re fe rence to such s tandards re fe r to the latest p u b l i s h e d issues as of the d a t e of the Inv i ta t ion 

lo Bid. Re fe rence to local or state codes a n d laws shol l m e a n the latest a d o p t e d a n d pub l i shed codes 

os of t he d a t e of the Inv i ta t ion to Bid. 

Definit ions Pg. 1-4 
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TECHNICAL PROVISIONS 
TP 2 

SECTION 01100 

SPECIAL PROJECT REQUIREMENTS 

01101 SCOPE OF WORK 

Unless otherwise specifically provided herein, this 
contract covers the furnishing of a l l plant, labor, 
•equipment, supplies and materials and performing a l l work 
in s t r i c t accordance with the terms of the contract. 

OHO: CONTRACT DRAWINGS AND SPECIFICATIONS 

The Contractor w i l l be furnished, without charge, 
Five (5) sets of drawings and specifications. The 
drawing? which crr.stitute a part of the contract 
documents are as indexed on the t i t l e sheet of the 
drawings. 

01103 PRIORITIES, ALLOCATIONS AND ALLOTMENTS 

b. 

c . 

The Contractor shall follow the provisions Ox 
Defense Materials System Regulation 1 and a l l other 
applicable regulations a a £ o r d e r s of the Bureauoi 
Domestic and Internat-i^n\lVBusiness Administration, 
Department of Comni^deM-n obtaining controlled 
materials and oth^Vroducts and materials needed to 
perform this contract. 

The Contractor further a_gje.es to require the 
inclusion of P s r 3 - t r ^ h £ i J £ t h i S c l a u s e i n s 1 1 

subcontracts issiis^UrtewiTr-^r 

Except as spec i f i ca l ly 
speci f icat ions , 
National Defense 
this contract. 

ied in these 
E - l c er t i f i ed for 

Regulation 1 applies to 
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01104 VALUE ENGINEERING INCENTIVE 

-General Provision 59, Value Engineering Incent ive , i s not 
applicable to t h i s contract and is hereby deleted. 

01105 STATE LIEN STATUTES 

State l i e n s tatutes are not applicable to construct ion 
contracts of the Federal Government; the re fore , 
Preliminary Notices to the Government v i l l not be 
acknowledged. The M i l l e r Act (40 USC 270a-270d) may 
provide a remedy f o r unpaid persons or f i rms f u r n i s h i n g 
labor and/or mater ia ls in the prosecution of the work 
provided f o r in Government contracts . 

01106 LIQUIDATED DAMAGES 

In case of f a i l u r e on the part of the Contractor to 
complete tjfie work v i t h i n the time f i x e d in the contract or 
any^jsx^reti^ons thereof , th^- .Contractor shall pay to the 
Go^etjjjsi-ent as f i x e t W f ^ f ' ^ j 3 \ l i qu ida ted damages, 
pVrifuant to the c l a t ^ ^ - W ^ t h i s contract e n t i t l e d 
"Termination f o r Defaul t - Damages f o r Delay - Time 
Extensions," the sum of One-Hundred do l l a r s ( Si 00.00 ) 
for each calendar day of oeiay. 

0699A 
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SECTION 01300 

SUBMITTALS 

01301 GENERAL CSee General Provision 15) 

a. Shop drawings, catalog data, equipment and 
material l i s t s , elementary diagrams, wiring 
diagrams, in s t a l l a t i o n instructions, maintenance 
manuals and instructions, and operation brochures, 
shall be submitted for the items of equipment and 
materials in accordance v i t h the coded legend 
herein within the time specified unless otherwise 
directed by the Contracting Officer. I f materials 
or equipment are required and are not specifically 
l i s t e d therein, the most closely related item 
l i s t e d w i l l govern the type of submittal 
required. The submittal shall include a 
typewritten l i s t showing each item and 
manufacturer for approval and shall be submitted 
concurrently -with a l l equipment which forms a 
system or subsystem that must be reviewed 
simultaneously because of coordination 
requirements. These submittals shall be corrected 
to "as-built" conditions prior to the completion 
of the project and turned over to the Contracting 
Officer. Catalogs for submittal shall have 
unrelated pages removed v i t h capacities and 
specified parameters relating to the item or items 
clearly marked. The maintenance manuals and 

, instructions shall indicate routine-type work 
defined by step-by-step instructions, that should 
be performed to insure long l i f e and proper 
operations; the recommended frequency of 
performance is also to be included. Instructions 
should include possible trouble spots with 
diagnosis and correction of each. These manuals 
shall be turned over to the Contracting Officer a t ; 

the completion of the project. The theory of 
operation brochures shall describe the function of 
each component or subassembly in block-diagram-
type presentation to a degree that a mechanic w i l l 
understand the product well enough to operate and 
maintain i t . These brochures w i l l be submitted to 
the Contracting Officer at the completion of the 
project. r-
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b. The Contractor shall submit to the Contracting 
Officer, for reviev, copies as required by the 
Contracting Officer, of descriptive submittals (as 
described in paragraph a., above) for a l l items i t 
proposes to use in the project, complete, 
containing a l l required detailed information. 
After approval has been indicated on each copy by 
appropriate signature, stamp and date, three or 
more copies v i l l be retained by the Contracting 
Officer and the balance v i l l be returned to the 
Contractor. 

c. Approval of descriptive submittals v i l l not 
relieve the Contractor of the responsibility for 
correcting any errors which may exist or for 
meeting requirements of the specifications. Ko 
pa r t i a l submittals w i l l be accepted. 

d. I f required, samples and descriptive data shall be 
submitted within the time specified in these 
specifications or, i f no time is specified, within 
a reasonable time before use to permit inspection 
and testing; and shall be shipped prepaid and 
delivered as specified in these specifications and 
shall be properly marked to show the name of the 
material, trade name of manufacturer, place of 
orig i n , name and location of work where the 
material represented by the sample is to be used, 
and name of Contractor submitting the sample. 
Samples not subject to destructive tests may be 
retained u n t i l completion of the work but 
thereafter w i l l be returned to the Contractor, i f 
the Contractor so requested in writing, at i t s own 
expense. Failure of any samples to pass the 
specified requirements w i l l be sufficient cause 
for refusal to consider further any samples from 
the same manufacturer whose materials failed to 
pass the tests. Written authorization of the 
Contracting Officer is required for inclusion into 
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the work of items proposed to be substituted in 
lieu of those specified or referenced. (See the 
Clause of the General Provisions entitled 
"Materials and Workmanship.") The option of the 
Contracting Officer relating to the equality of 
items shall be f i n a l . Any changes required in the 
details and dimensions indicated on the drawings 
as a result of approved substitution shall be 
properly made, as approved by the Contracting 
Officer and at the expense of the Contractor. I f 
the Contractor f a i l s to submit for approval the 
required data within the .specified time in 
accordance with the preceding paragraph, the 
Contracting Officer w i l l select a complete line of 
materials and/or equipment. I f the Contractor 
submits for inclusion in the work, materials 
and/or equipment not in accordance v i t h the 
specifications, the Contracting Officer w i l l have 
the right to reject them and select a f u l l line of 
materials and/or equipment. The selection made by 
the Contracting Officer w i l l be f i n a l and binding 
and the items shall, be furnished and installed by 
the Contractor without change in the contract 
pr i ce. 

e. This Provision shall be deemed superseded to the 
extent of c o n f l i c t , i f any, between this Provision 
and any Provision in the technical sections of the 
specificati ons. 

01302 SPECIFIC REQUIREMENTS 

a. The Contractor shall submit a l l forms, data, 
information, c e r t i f i c a t e s , schedules, etc., as 
required in other sections of the specifications. 
Omission of an item from the above tabulation does 
not relieve the Contractor from the responsibility 
fcr submitting the item required. 

b. Descriptive submittals shall be made for the items 
of equipment and materials set forth below, in 
accordance v i t h the coded legend set forth below, 
vi thin fourteen (14)3ays after receipt of Notice to 
Proceed"! (Submi t t a l s marked v i t h an asterisk must 
be in reproducible form, the same size and scale 
as the contract drawings, or as directed by the 
Contracting Officer at the preconstruction 
conference.) 



LEGEND 

a. Shop Drawings 
b. Certifications 
c. Equipment l i s t 
d. Material l i s t 
e. Elementary Diagrams and Wiring Diagrams 
f. Installation Instructions 
g. Maintenance Instructions 
h. Operating Instructions 
i. Samples, Colors 
j . Welders' Certifications 
k. Performance Curves 
1. Catalog Data 
m. Recommended Spare Parts Lists 
n. Computations 

SUBMITTAL LIST 

Submittal 
Number 

2. 

3. 

4. 

5. 

6. 

8. 

9. 

10. 

11. 

12. 

13. 

14 

Legend Spec. Code/Drawing Code 

SITE WORK 

CONCRETE 

2.710 

3.310 

a, d 

b-1 

b, l 

a,f 

a,b 

1 

1 

1 

k 

a 

a 

a,c,d,l ,h 

3.310 

THERMAL AND MOISTURE PROTECTION 

7.240 

7.500 

7.8J1 

DOOR, WINDOW 

8.110 

MECHANICAL 
15.101 

15.170 

15.170 

15.230 

15.240 

15.210 

ELECTRICAL 

Description 

Fence 

Concrete 
Reinforcement 

16.100 

Insulation 

Roofing 

Skylight 

Doors & Frames 

Valves 

Pressure Gauges 

Water Meter 

Pumps 

Li ner 

Cover 

Electrical Equipment 
& Wiring 
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SECTION 01500 

TEMPORARY FACILITIES, CONTROLS 
AND SPECIAL PROJECT REQUIREMENTS 

0150r\ FIRE PROTECTION DURING CONSTRUCTION 

TheNMre pr ot ect i on ' syst em sha l l be activate*: by the 
Contractor vhen the 'b^riEJdart^-prg^be protected i s 
percent complete as ; e k £ ^ : ^ ky the Contractor 's 
approved schedule an,d bid breakdown arid the 
Contractor 's request f o r payment./See General 
Provision 52, Scrreiules, Br eakdj&vns, Subcontracts, 
Payments ^ \ 

or/<C 

The existing automatic f i r e sprinklers shall be kept 
in operation by t̂rne Contractor thr>oughout the term of 
the contract ./Nipples and caps shari^be furnished and 
installed i^r mains, branch lines and dr-ops to keep the 
system irr^operation. ^ C b v l a i r S l l be giVen to take 
portions of the systen«MErn^ Operation vherNrequired 
for/tonstruction and modifications. See General! 
provision 52, Schedules, Breakdowns, Subcontracts^^ 
Payments. \ ^ 
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015 02 TEMPORARY FIELD OFFICE 

( I n s t r u c t i o n s : I f you want to require a temporarv 
f i e l d o f f i c e , adapt t h i s clause, to specific 
project requirements.) 

The Contractor shall furnish and maintain during the 
performance of t h i s contract adequate f i e l d o f f i c e 
space for inspection personnel. The o f f i c e shall be a 
minimum of 8' x 10' with work table and chair and with 
adequate heat, power and l i g h t i n g as approved. 

01503 GOVERNMENT-FURNISHED PROPERTY (See General Provision 
TT} 

The Government sh a l l not be obligated to furnish any 
property whatever to the Contra£-t£tr- ejf^ept to the 
extent, i f any, that p r o v i s i o n J T t l y made in 
paragraph a. belovpcrf-this ciaSFfe' oi'Hri gghe drawings 
of t h i s contract iter-., the' furnishing by the Government 
to the Contractor, as free issue, of property to be 
incorporated or i n s t a l l e d in the work or used in i t s 
performance. 

( I n s t r u c t i o n s : Include paragraphs a.-f. below 
when Government-fu|rl^i^j^'|^^erty w i l l be 
provided and give, l^fe^feutl^ocedures to the 
Contractor for requesting Government-furnished 
Property and where i t w i l l be available.) 

The Government w i l l f u r ) ^ _ ^ L L H J & issue the 
following property to be incorporated or i n s t a l l e d 
i n the work or used i n i t s performance: 

Item or Equipment No. Description 

b. Such property w i l l l Q j f | n - j r i p j ^ i d on or before 

c. Such property w i l l .be furnished at 

0699A 1/80 
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d. Except as specified elsewhere in the contract such 
property w i l l be furnished f.o.b. railhead nearest 
the p r o j e c t , f.o.b. truck at the project s i t e , or 
in storage at or near the job s i t e , and the 
Contractor w i l l be required to accept delivery 
when made, pay any demurrage incurred, and unload 
and transport the property to the job s i t e and i t s 
own expense. A l l such property w i l l be i n s t a l l e d 
and/or incorporatea^|t^^ke-*'ork at the expense 
of the Contractor W E ^ a 4 M w i s e indicated 
herein. Any propeiTy^gtr~Turnished which is i n 
excess upon completion of the work, shall remain 
the property of the Government. The Contractor 
sh a l l check the quantity and condition of such 
Government - furnished property when delivered to 
the Contractor, acknowledge receipt in w r i t i n g to 
the Contracting Of f i c e r , and in case of damage t o , 
or shortage of, such property, shall w i t h i n 24 
hours, report i n w r i t i n g such damage and/or 
shortage to the Contracting Officer. 

e. The Contractor shall uncrate, unpack, remove a l l 
shipping b o l t s , blocking, bracing, etc., as 
required p r i o r to assembly and/or i n s t a l l a t i o n of 
Government-furnished equipment. The Contractor 
s h a l l assemble, adjust, l u b r i c a t e , a l i g n and 
perform a l l prestart ̂ jJia£Xlj.ons, t e s t s , 
operations and place j ^ p ^ i f ^ ^ R n operation as 
recommended by the ma^T-TfGrer* or manufacturers 
of equipment. 

f. Except for reasonable wear and tear or 
depreciation, or the u t i l i z a t i o n or d i s p o s i t i o n of 
such property in accordance with the provision of 

sh a l l be returned 
E d i t i o n as when 

01504 SALVAGE 

0699A 1/80 
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01505 SECURITY MEASURES 

(Instructions: Paragraphs a. and b. should be 
included in a l l contracts requiring work in 
security areas. I f the site has particular 
security measures and procedures, they may be used 
in lieu of, or in ^ £ L V \ Q T \ to, paragraphs a. and 
b. below. Any speOjRJ fccleE controls, such as 
the hours the site^rSTTTJe Wailable for work, 
should be set out in this section.) 

a. The work under this contract w i l l be performed in 
a security area and a l l employees of the 
Contractor and i t s subcontractors, regardless of 
t i e r , must be citizens o^-the. United States and 
either possess proper a <^^psf ^ I f t E r i z a t i o n from 
the DOE or be under escort, TdrbeCprovided by the 
Government at no cost to the Contractor. A l l 
vehicles and packages, crates, toolboxes, etc., 
w i l l be subject to search at any time. 

b. The Contractor shall provide upon request from the 
Contracting Officer the name of any Contractor or 
subcontractor employee together with said 
employee's address and citizenship. The 
Contractor shall furnish in j ^ r j t irig.^tj?' 
Contracting Officer, informjhiri-oh irefeifefiding any 
deviation from the normal vm't^tTy or'Hffdrkweek at 
Los Alamos Scientific Laboratory. The'Contracting 
Officer reserves the right to exclude from the 
construction site any employee as deemed 
appropriate. 

01506 VEHICULAR ACCESS AND CLOSING OF STREETS 

(Instructions: Paragraphs a., b., and c. should 
be included in a l l contracts. In addition, some 
sites require special vehicle procedures. For 
example, base decals may be required, special gate 
access, special times for movement of trucks and 
machinery, etc. Any additional clause(s) must be 
tailored for the specific site.) 

a. When operations in connection with project work 
necessitate the closing of streets, removal of 
t r a f f i c signs or interference with normal t r a f f i c , 
i t shall be the responsibility of the Contractor 

0699A 1/80 
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to arranee in advance with the Contracting Officer 

for such street closing or sign 
removal and to provide appropriate barricades, 
signs, markers, flares and other devices as may be 
required by the Contracting Officer or the 

for t r a f f i c guidance and public safety. 

b. The Contractor shall maintain a minimum of one 
open t r a f f i c lane at a l l times during construction. 

c. The Contractor, upon completion of his work or 
when directed by the Contracting Officer, 
immediately shall replace or relocate and i n s t a l l 
as directed a l l presently existing safety, 
security, u t i l i t y and similar markers and signs 
affected by his construction. A l l damaged signs 
shall be replaced by the Government at the 
Contractor's expense. 

01507 INTERRUPTIONS IN UTILITY SERVICES 

(Instructions: Set out in this section any 
specific requirements related to u t i l i t y outages, 
such as, for example, a requirement that no 
outages w i l l be allowed during regular working 
hours. I f there are no special requirements, 
include the following provision.) 

There are no special requirements for interruptions of 
u t i l i t y services, except those set out in General 
Provision 51. 

0699A 1/80 



SECTION 02102 

CLEARING AND GRUBBING 

1.01 GENERAL 

This work shall consist of removing natural and artificial objectionable 
material from the right-of-way, construction areas, road approaches, 
material and borrow sites, and areas through which ditches and channels 
are to be excavated. Clearing and grubbing shall be performed in ad
vance of grading operations except that in cuts over 3 feet in depth, 
grubbing may be done simultaneously with excavation, provided stumps, 
roots, and embedded wood are removed as specified. Clearing and 
grubbing shall be in accordance with the requirements herein specified, 
such as to erosion control requirements. 

1.02 CONSTRUCTION METHODS 

A. The area above the natural ground surface shall be cleared of 
vegetable growth such as trees, tree stumps, logs, roots or downed 
trees, brush, grass, and weeds. 

B. The entire area of the project within the limit lines specified 
below shall be cleared and grubbed. No burning will be permit
ted without prior approval of the U. S. Forest Service. 

1.03 LIMIT LINES 

A. Except when limit lines for clearing and grubbing are shown on 
the plans or are staked by the CO., clearing and grubbing shall 
extend only within reasonable limits of the work area. 

1.04 REMOVAL AND DISPOSAL 

Debris removed shall be disposed of outside the right-of-way at the 
Jemez Dump, except when burning of combustible debris is permitted 
by the Forest Service. The area to be graded and adjacent areas 
shall be left with a neat and finished appearance. No accumulation 
of flammable material shall remain on or adjacent to the property 
line. In case burning precedes construction operations, the piles 
may be placed in the center of the area; otherwise, the piles shall 
be placed in the most convenient location at the side of the area 
and beyond slope lines where they may be burned without damage to 
surrounding forest cover of adjacent property. Burning shall be done 
only with the approval of the Forest Service and at such times and 
in such a manner as to prevent the fire from spreading to areas adjoin
ing the construction site. 
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SECTION 02220 

EXCAVATING AND BACKFILLING 
(STRUCTURES AND EARTH RESERVOIR) 

1.01 GENERAL 

The backfill material shall consist of naturally occurring native material 
such as soil pit-run gravel, sand, decomposed granite, or slide rock and 
shall be free from wood, vegetation, or other deleterious matter, but shall 
contain sufficient f i l l e r to permit proper compaction of the embankment. 
The maximum size of this material shall not be greater than 2/3 the compact
ed thickness of the course placed in the subgrade. The CONTRACTOR shall 
notify the CONTRACTING OFFICER (CO.) sufficiently in advance of opening 
any material sites so that cross section elevations and measurement of the 
ground surface after stripping may be taken and sufficient time for testing 
the material will be allowed. 

A. Fill construction shall consist of constructing embankments except as 
may otherwise be specified, including the preparation of the areas upon 
which they are to be placed; the construction of dikes; the placing and 
compacting of approved material within areas where unsuitable material 
has been removed; and the placing the compacting of material in holes, 
pits, and other depressions. 

B. Unless otherwise specified, the upper 6 inches of the original ground 
area upon which f i l l s are to be constructed shall be compacted to a 
density of not less than 90 percent of maximum density as determined by 
ASTM D 1557, or in soils containing less than 5 percent passing the 
#200 sieve, a minimum relative density of 70 percent as determined by 
ASTM D 2049. 

C Rocks, broken concrete, or other solid materials which are larger than 
4 inches in greatest dimensions shall not be placed in f i l l areas where 
smooth surfaces are required. 

D. When f i l l is to be made and compacted on hillsides or where new f i l l is 
to be compacted against existing f i l l or where embankment is built 1/2 
width at a time, the slopes of original hillsides and old or new f i l l s 
shall be benched at a minimum of 4 feet horizontally as the f i l l is 
placed. A new bench shall be started wherever the vertical cut of the 
next lower bench intersects the existing ground. 

E. Material thus cut out shall be recompacted along with the new embank
ment material. 

F. Clods or hard lumps of earth of 6 inches in greatest dimension shall 
be broken up before compacting the material in embankment, except as 
provided in the following paragraph. 

G. When the f i l l material includes large rocky material or hard lumps, 

1.02 PLACING 
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such as hardpan or cemented gravel which cannot be broken readily, such 
material shall be well distributed throughout the f i l l . Sufficient 
earth or other fine material shall be placed around the larger material 
as i t is deposited so as to f i l l the interstices and produce a dense, 
compact f i l l . However, such material shall not be placed within 2 feet 
of the finished grade of the f i l l . 

H. Embankment construction shall not be performed when material is frozen. 

1.03 COMPACTING 

A. Fill shall be constructed in compacted layers of uniform thickness and 
each layer shall be compacted in accordance with the requirements herein 
specified with the following exception. 

B. Unless otherwise specified herein, the construction of dikes, the placing 
and compacting of approved material within the project where unsuitable 
material has been removed, and the filling of holes, pits, and other 
depressions within the area shall conform to all of the requirements 
herein specified for compacting fills. Trenches, holes, depressions, 
and pits outside of areas where fills are to be constructed shall be 
graded to provide a presentable and well-drained area. 

C. The loose thickness of each layer of fill material before compacting 
shall not exceed 8 inches, except as provided in the following para
graph for rocky material. Each layer shall be compacted in accordance 
with the following requirements to a density of not less than 90 per
cent of maximum density, as determined by ASTM D 1557, or in soils con
taining less than 5 percent passing the #200 sieve, a minimum relative 
density of 70 percent as determined by ASTM 2049. 

D. Fill material shall not contain rock larger than 6 inches in greatest 
dimension. 

E. The interstices around the rock in each layer shall be filled with 
earth or other fine material and compacted. 

F. At locations where it would be impractical to use mobile power compac
ting equipment, fil l layer shall be compacted to the specified require
ments of any approved method that will obtain the specified relative 
compaction. 

G. At the time of compaction, the moisture content of f i l l material shall 
be optimum plus or minus 5%. Fill material which contains excessive 
moisture shall not be compacted until the material is dry enough to ob
tain the required relative compaction. Full compensation for any ad
ditional work involved in drying f i l l material to the required moisture 
content shall be considered as included in the contract price and no 
additional compensation will be allowed therefore. Fills shall be main
tained to the grade and cross sections shown on the plans until the ac
ceptance of the Contract. 

H. Optimum densities will be determined in accordance with ASTM D 1557. 
Field control of density of in-place material will be determined in ac
cordance with ASTM D 1556, D 2167, or the nuclear method ASTM D 2922. 
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SECTION 02221 

TRENCH EXCAVATION AND BACKFILL 

1.01 GENERAL 

Trench excavation and backfill shall be performed in accordance with 
the notes and details shown on the drawings and the applicable provision 
of the Specifications. 

1.02 EXCAVATION 

Excavation for pipe and for the concrete curb around the pond shall be 
by open unsupported trenches unless otherwise specified or shown on 
the drawings. Where material is excavated from trenches and piled ad
jacent thereto, i t shall be piled and maintained so that the toe of 
the slope of the material is at least 2 feet from the edge of the trench. 

1.03 UNSUITABLE MATERIAL 

Material encountered in trench excavation unsuitable for support of the 
pipe shall be removed to the depth necessary, as directed by the CO. 
to properly support the pipe and provide a suitable base for backfilling. 

1.04 MAXIMUM LENGTH OF TRENCH 

No more than 300 feet of trench shall be opened in advance of pipe lay
ing operations. Backfilling shall begin as soon as pipe is laid and 
inspected and shall keep pace with the pipe laying. Failure by the 
CONTRACTOR to comply with the limitations specified herein or as may 
be specifically authorized by the CO. may result in written order from 
the CO. to halt progress of the work until such time as compliance 
with this paragraph has been achieved and the work can be prosecuted 
in an orderly sequence of operations. 

1.05 WIDTH OF TRENCHES 

Trench widths from bottom of pipe to a point 12 inches above the top 
of the pipe shall be kept ot the practical minimum required for properly 
laying, aligning, grading, and jointing of the pipe, but not less than 
pipe outside diameter plus 16 inches. Trench widths at a point 12 inches 
above the top of pipe to the top of the trench shall be in accordance 
with applicable regulations. When soil will not stand vertical, the 
trench sides shall be sloped to provide not less than the outside dia
meter plus 16 inches at the pipe invert. The CONTRACTOR shall maintain 
all trenches in a safe condition protecting the men working and the gen
eral public in any case; trench protection shall be in accordance with 
applicable OSHA Regulations. 

1.06 ACCESS TO TRENCHES 
Safe and suitable ladders shall be provided for all excavation in accord
ance with OSHA Regulations. 
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1.07 BRACING EXCAVATIONS 

Excavations shall be braced and sheeted as indicated on the plans to 
provide complete safety to persons working therein and shall comply 
with applicable Federal (OSHA) Standards. Support systems for trenches 
in excess of 20 feet and adjacent ot existing improvement or subject to 
vibrations or ground water shall be in accordance with OSHA Regulations. 
The CONTRACTOR shall be fully responsible for sufficiency and adequacy 
of bracing excavations with respect to work under construction and to 
adjacent u t i l i t y lines and private property. If sheeting is used to 
support the excavated trench, the sheeting, after backfilling, shall 
be removed by the CONTRACTOR and no such sheeting will be permitted to 
remain in the trench except when, in the opinion of the CO., field 
conditions or the type of sheeting or methods of construction used by 
the CONTRACTOR are such as to make the removal of sheeting impracticable. 
In such cases, the CO. may permit portions of the sheeting to be cut 
off to such depth as he may approve and permit lower portions thereof 
to remain in the trench. 

1.08 BACKFILL 

The CONTRACTOR shall proceed with backfilling as soon as practicable. 
Compaction or consolidation shall follow as soon after the placing as 
is practicable. The joints shall not be covered until final testing 
of the line is completed. 

A. MATERIALS 

1.081 Pipe Zone - The area around the pipe within the trench/prism 
to a level 18 inches above the highest point of the pipe (top of 
pipe or service connection) shall be select cohesionless materials. 
Cohesionless material shall consist of natural soil from the ex
cavation or imported material meeting the following gradation and 
plasticity requirements unless exceptions are approved by the CO. 
When tested in accordance with ASTM D 422, the select material shall 
have 100% passing the 1-1/2" screen. The maximum percent passing 
the No. 200 sieve shall be based on the plasticity index determined 
in accordance with ASTM D 423 and D424 as indicated below: 

PLASTICITY INDEX MAXIMUM % PASSING 
NO. 200 SIEVE 

50% 

35% 

25% 

Unsuitable 

0-3 

3 - 6 

6 - 10 

Over 10 

1.082 Backfill above pipe zone - The area within the trench prism 
above the pipe zone shall consist of the soil and rock excavated from 
the trench. 
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1.09 COMPACTION METHODS 

Pipe Zone material shall be consolidated by saturation throughout the entire 
depth. After saturation, the upper 6 inches of select material shall be 
compacted by use of vibratory equipment to a density of not less than 90* of 
ASTM D 1557 maximum modified density. An alternate method for compaction of 
the entire pipe zone by use of hand tamping equipment may be used by the 
CONTRACTOR i f approved by the CO. Backfill above pipe zone shall be compacted 
by whatever method the CONTRACTOR chooses to a density not less than 90 per
cent of maximum density. Where the backfill contains more than 65 percent 
of material retained on the No. 4 sieve, the percent of compaction shall be 
wai ved. 
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SECTION 02501 

SUBDRAINAGE 

1.01 GENERAL 

The subdrainage system shall be constructed in accordance with the notes and 
details shown on the drawings and the applicable provisions of the specifi
cations. 

1.02 CONCRETE 

All concrete placed in drainage structures, subdrain outlets, pipe collars, 
and similar features of the subdrainage system shall conform to the applic
able provision of SECTION 03300. 

1.03 SUBDRAINAGE PIPE 

Subdrainage pipe, both perforated and non-perforated, shall be corrugated 
metal pipe, as shown on the drawings. Pipe laying shall be in accordance 
with applicable sections of these specifications. 

A. PIPE JOINTS 

The coupling bands shall conform to the requirement of AASHO M-36. 
The coupling bands shall be the same base metal as the pipe and shall 
be galvanized, The thickness of the coupling bands may be two numerical 
thicknesses (as listed in AASHO M-218) less than that used for the pipe, 
but not more than 0.109 inches nor less than 0.064 inches thick. 

The coupling bands shall have corrugations that mesh with the corrug
ations of the pipe and shall be connected at the ends by galvanized 
angles. Coupling bands less than 12 inches in width shall be connected 
by at least two galvanized bolts not less than 1/2-inch diameter. Bands 
12-inches or greater in width shall have at least three 1/2-inch 
diameter galvanized bolts. Other equally effective types of coupling 
bands may be used i f approved by the Owner's Representative. 

The coupling bands shall be placed over a 1/4-inch thick neoprene 
gasket, 0-ring type gasket, or a 1/4-inch layer of asbestos fiber 
asphalt caulking compound, except that the 0-ring type gasket shall 
not be used with pipes with helical ends. The 0-ring shall conform 
to Section 3 of ASTM C443 and have a minimum cross sectional diameter 
of 13/16-inch. 
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1.04 FILTER AND DRAIN MATERIALS 

The f i l t e r and drain materials shall be placed within the limits shown on the 
drawings. The compositions of the f i l t e r and drain materials shall each 
conform to the following grading requirements: 

Screen or 
Sieve Size FT 

3/8" 100 
No. 4 
No. 8 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

90 
75 
55 
30 
10 
0 
0 

100 
90 
80 
60 
40 
15 
5 

The materials used shall conform to requirements for concrete aggregates; 
however, the requirements for grading, and reactivity shall not apply. 
The minimum bulk specific gravity shall be 2.50. 

1.05 PLACEMENT 

The excavated subgrade shall be kept free of surface water. Mudholes, ruts, ' 
or soft spots due to the CONTRACTOR'S operations shall be repaired. Filter 
and drain material shall be placed around drainage pipe so as to provide evenj 
support throughout the entire length of the pipe and to permit the installed 3 
pipe to lie upon true alignment and grade. Filter of drain material shall 
be spread to such depth as to obtain the required thickness after compaction ] 
and shall be uniform and true to the line and grades indicated on the drawings] 
The surface under sloped bank lining or invert shall not show any variation 
or departure greater than 1/2 inch from the testing edge of a 10 foot straight 
edge. Ridges and humps shall be regraded, depressions filled and compacted, ] 
and tested for straightness until grading is accomplished within the tolerance 
specified. No relative density will be required. Pipe damage during placemen 
or compaction shall be replaced at the CONTRACTOR'S expense. The CONTRACTOR ,] 
shall exercise due care to prevent water from surface drainage or other 1 
sources, mud, muck, or debris from running into the f i l t e r or drain material 
placed both during and after its placement until the lining, backfill, or j 
structure placed thereon is completed or set. The CONTRACTOR shall provide j 
and operate drainage sumps and pumps or equivalent means satisfactory to the 
CONTRACTING OFFICER (CO.) to prevent any such saturations of the f i l t e r or j 
drain materials. 1 

A. Those portions of f i l t e r and drain materials which become subgrade for 
sloped bank lining shall be compacted by 4 passes of small roller weigh- I 
ing not less than 600 pounds and 20 pounds per inch of roller width. ' 
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1.0 6 PLACEMENT 

The excavated subgrade shall be kept free of surface water. Mudholes, ruts, 
or soft spots due to the CONTRACTOR'S operations shall be required at his ex
pense, as ordered by the CONTRACTING OFFICER (CO.). Filter and drain mater
ial shall be placed around drainage pipe so as to provide even support through
out the entire length of the pipe and to permit the installed pipe to lie upon 
true alignment and grade. Filter or drain material shall be spread to such 
depth as to obtain the required thickness after compaction and shall be uni
form and true to the line and grades indicated on the drawings. The surface 
under sloped bank lining or invert shall not show any variation or departure 
greater than 1/2 inch from the testing edge of a 10 foot straight edge. 
Ridges and humps shall be regraded, depressions filled and compacted, and 
tested for straightness until grading is accomplished within the tolerance 
specified. No relative density will be required. Pipe damage during placerent 
or compaction shall be replaced at the CONTRACTOR'S expense. The CONTRACTOR 
shall exercise due care to prevent water from surface drainage or other 
sources, mud, muck, or debris from running into the f i l t e r or drain material 
both during and after its placement until the lining, backfill, or structure 
placed thereon is completed or set. The CONTRACTOR shall provide and oper
ate drainage sumps and pumps or equivalent means satisfactory to the CON
TRACTING OFFICER (CO.) to prevent any such saturations of the f i l t e r or 
drain materials. 

A. Those portions of f i l t e r and drain materials which become subgrade for 
sloped bank lining shall be compacted by 4 passes of small roller weigh
ing not less than 600 pounds and 20 pounds per inch of roller width. 
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SECTION 02611 

CRUSHED STONE PAVING 

1.01 DESCRIPTION 

This work shall consist of furnishing and placing base course aggregate of 
the classes herein provided or shown on the plans in substantial compliance 
with the specifications and the lines, grades, dimensions, and typical sec
tions shown on the plans and as directed by the CONTRACTING OFFICER (CO.) 
Base course shall be replaced in existing road after pipeline installation. 

1.02 MATERIALS 

A. Base Course aggregate shall be composed of materials consisting of 
crushed stone, crushed or screened gravel, caliche, sand, or a combin
ation of such materials. Base course aggregate shall be free from vege
table matter and all other deleterious materials. Base course aggregate 
w'ill be tested for acceptance on samples taken from the watered and 
completely processed windrow. Base course aggregate will be tested 
in accordance with AASHTO Methods provided below: 

Mechanical Analysis 

Passing No. 200 Sieve 

Liquid Limit 

Los Angeles Abrasion 

Soundness ( 5 cycle-Magnesium 
Sulfate Solution) 

Linear Shrinkage Materials Testing 
Control Manual 

AASHTO T 14 

AASHTO T 11 

AASHTO T 89 

AASHTO T 96 

AASHTO T 27 

Base course aggregate materials shall be combined in such proportions 
that the resulting composite blend meets the requirements ofthe 
following table: 

BASE COURSE CLASSIFICATION 
PERCENT PASSING 

Sieve Size Class I 

3/4" 
No. 4 
No. 10 
No. 200 

100 
80 - 100 
30 - 60 
20 - 45 
3 - 10 

Soundness 
L.A. Abrasion 

L.L. 

18 or less 
50 or less 
25 or less 
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when base course material is produced from pits or quarries listed on the 
plans, all oversize material up to and including rocks and boulders 10 
inches in greatest dimension shall be crushed and mixed with other material. 

1.03 CONSTRUCTION REQUIREMENTS 

A. The CONTRACTOR shall produce material conforming with all the requirements 
of this section. When corrective material is required to be added in 
the windrow, such material shall not be incorporated until the quality 
and quantity has been approved by the CO. 

B. SURFACE TOLERANCE 

The top surface of base course shall not deviate in excess of 3/8 inch 
when tested with a 10-foot straightedge in any direction. All deviations 
from this tolerance shall be corrected. 
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SECTION 02710 

FENCE 

1.01 GENERAL 

This work shall consist of the construction of fence and gates in sub
stantial compliance with the Specifications, lines, and grades shown on the 
plans or established by the CONTRACTING OFFICER. (CO.). 

1.02 MATERIALS 

A. GENERAL 

The CONTRACTOR shall submit the required number and type of test cer
tificates to the CO. certifying that the fencing materials conform 
with the requirements herein provided. When the locations of manufac
turing plants allow, the plants will be inspected periodically for com
pliance with specified manufacturing methods, and material samples will 
be obtained for laboratory testing for compliance with materials quality 
requirements. This can be the basis for acceptance of manufacturing lots 
as to quality. All materials will be subject to inspection for accep
tance as to condition at the latest practicable time the CONTRACTING 
OFFICER (CO.) has the opportunity to check for compliance prior to or 
during incorporation of materials in the work. 

B. CHAIN LINK FENCE 

1.021 Posts shall be galvanized steel, H-column, conforming with the 
lengths, dimensions and weights shown on the plans. Tubular posts, 
braces, and top rails shall conform with the requirements of ASTM A 120 
for galvanized standard weight pipe, except that the pipe shall not be 
threaded or subjected to hydrostatic test. H-column posts shall conform 
to ASTM A 36. The galvanizing shall conform to the requirements of 
Section 05301. 

1.022 Post tops, stretcher bars, hardware, and other required fittings 
shall be of commercial quality steel and the galvanizing shall conform 
with the requirements of ASTM A 153. 

1.023 Tie wires for fastening chain link fence to posts and rails shall 
be 9 gauge and galvanized. Galvanized steel or noncorrosive metal 
bands or fasteners may be used in lie of tie wires when approved by the 
CO. 

1.024 Compression braces shall conform with the same requirements as 
top rails. Tension truss rods shall be not less than 3/8 inch round gal
vanized rods with drop-forged turn buckles. 

1.025 Chain link fabric shall conform to the requirements of AASHTO M 
181 or Commercial Standard 246 published by the U.S. Department of Com
merce. The wire shall be No. 11 gauge galvanized wire and the fabric 
shall be 2 inch mesh. 
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1.026 Gates may be double drive, single drive, or single walk and shall 
conform with the dimensions and details shown on the plans. Gate frames 
shall be fabricated from galvanized steel pipe conforming with ASTM A 120 
and A 123. Chain link fabric f i l l e r shall conform to the requirements 
herein provided for chain link fabric. 

1.03 CONSTRUCTION REQUIREMENTS 

A. The CONTRACTOR shall perform such clearing and grubbing as may be neces
sary to construct the fence to the required grade and alignment. At lo
cations where breaks in a run of fencing are required or at intersections 
with existing fences, appropriate adjustment in post spacing shall be 
made to conform to the requirements for the type of closure indicated. 
When the plans require that posts, braces, or anchors be embedded in 
concrete, the CONTRACTOR shall install temporary guys or braces as may 
be required to hold the posts in proper position until such time as the 
concrete has set sufficiently to hold the posts. Unless otherwise per
mitted, no materials shall be installed on posts or strain placed on guys 
and bracing set in concrete until 7 days have elapsed from the time of 
placing the concrete. The tops of all posts shall be set to the required 
depth and alignment. Cutting of the tops of posts shall be allowed only 
with the approval of the CO. and under the conditions specified by him. 
Wire or fencing of the size and type required shall be firmly attached 
to the posts and braced in the manner indicated. All wire shall be 
stretched taut and be installed to the required elevations. 

1.04 FENCE 

A. Chain link fences shall be constructed in conformity with the details 
and at locations shown on the plans or staked by the CO. Posts 
shall be spaced at not more than 10 foot intervals. The intervals shall 
be measured from center to center of post. All posts shall be set in 
concrete footings conforming with the dimensions and details shown on 
the plans. Posts set in rock shall be placed as directed by the CO. 
Chain link fabric shall not be attached to posts until the concrete 
footings have completely set. Pull posts shall be line posts braced to 
adjacent line posts as shown on the plans. Pull posts shall be spaced 
at intervals not to exceed 500 feet. End posts shall be not less than 
2.875 inches in outside diameter and braced in the same manner as cor
ner posts. Braced tension rods or cables, hardware, and appurtenances 
shall be installed as shown on the plans. 

B. Chain link fabric shall be stretched by mechanical stretcher or other 
device designed for such use. Stretching by motor vehicle will not 
be permitted. 

C. FENCING GROUNDING 

At 50 foot intervals, the fence post will be connected to a ground elec
trode by using a copper alloy body grounding connector with bronze U-
bolts, nuts and lock washers, and a 1/0 AWG bare copper conductor. 
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1.041 Electrode in Rock or Tuff 

Where the soil is less than 10 feet deep, the electrode will consist 
of the 1/0 AWG bare copper conductor buried in a 12" to 24" deep trench 
12 feet long in sandy or gravelly soil. In no case will the electrode 
be buried between gate posts. Trenches shall be backfilled with top 
soil with no rocks larger than one inch in size. 

1.042 Electrode in Soil 

Where the soil is more than 10 feet deep, the electrode will consist of 
a 3/4" x 10 foot copperclad driven rod. The rod shall be fastened to 
the 1/0 AWG bare copper conductor with a copper alloy clamp which makes 
contact with the ground rod for a distance of 1-1/2" measured parallel 
to the axis of the ground rod. 

D. REMOVING AND REBUILDING FENCE 

Existing fences shall be removed and rebuilt as shown on the plans or 
directed by the CO. Such fences shall be reconstructed to approxi
mately the same condition as the original fence. The materials in exist
ing fences to be removed and rebuilt shall be salvaged and incorporated 
in the rebuilt fences. Fence materials damaged beyond reuse during re
moval or rehandling shall be replaced by the CONTRACTOR at his own ex
pense. Posts shall be firmly reset to line staked by the CO. The 
spacing of the posts and the number of wires to be strung and stapled 
to the posts shall be the same as the original fence. New staples 
shall be used to fasten the wires to the posts and shall be furnished 
by the CONTRACTOR at his expense. 
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SECTION 02765 

RIPRAP 

1.01 GENERAL 

The construction of riprap shall consist of furnishing and placing stone with 
wire mesh. The depth and type of riprap shall be as shown on the plans. 

1.02 STONE 

A. Stone for wire enclosed riprap shall be sound and durable, free from 
seams and coatings, and of such characteristics that i t will not dis
integrate when subjected to the action of water. Loss by abrasion shall 
not exceed 55%. 

B. Stone shall be of shapes which will form a stable protection structure 
of the required depth. Rounded boulders orcobblss shall not be used 
on slopes steeper than 2 to 1 unless grouted. Angular shapes may be 
used on any slope. Flat or needle shapes will not be acceptable unless 
the thickness of the piece is more than 1/3 the length. 

C. Waste concrete may be used i f the pieces are sound, free from coatings, 
and meet the si ze requirements specified for stone. 

1.021 SIZE OF STONE 

Riprap stone shall be as large as can be conveniently placed in a layer 
of the required depth. In layers 2 feet or less in depth, the stones, 
excepting small stones and spalls used to chink interstices, shall weigh 
not less than 50 pounds; and at least 60 percent of the stone shall 
weigh not less than 100 pounds. In layers more than 2 feet in depth, at 
least 50 percent of the mass shall be stones having a volume of 2 cubic 
feet or more. 

1.03 PREPARATION OF GROUND SURFACES 

The bed for the riprap shall be shaped and trimmed to provide even surfaces. 
A footing trench shall be excavated along the toe of the slope as shown on the 
plans. 

1.04 PLACING 

When the required riprap is less than 20 inches in depth, stone shall be placed 
by hand. Stone shall be placed to provide a minimum of voids. The larger stone 
shall be placed in the toe return, foundation course, and on the outer surface 
of the riprap. Stones shall be placed with their longitudinal axis normal to 
the face of the embankment and so arranged that each rock above the foundation 
course has at least a 3 point bearing on the underlying stones. Bearing on 
smaller stones used to chink voids will not be acceptable. Interstices be
tween stones shall be chinked with small stones and spalls. The finished 
surface shall be even and tight and shall not vary from the planned surface 
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by more than 3" per foot of depth. 

1.05 WIRE ENCLOSED RIPRAP 

Wire enclosed riprap shall consist of a layer of rock of the required thick
ness enclosed on all sides in wire fabric in conformity with the details 
shown on the plans. The wire fabric shall be drawn tightly against the rock 
on all sides and tied with galvanized wire of the required gauge. The ties 
shall be spaced approximately 2 feet on centers and shall be anchored to the 
bottom layer of wire fabric, extended through the rock layer, and tied se
curely to the top layer of wire fabric. Wire fabric used for riprap shall 
conform to the mesh, gauge, and weight shown on the plans. Tie wire shall be 
galvanized and of the gauge shown on the plans. Wire fabric shall be furnished 
in such lengths and widths as to reduce the number of splices to a minimum. 
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SECTION 0 2821 

SEEDING 

1.01 GENERAL 

Work to be done under this section shall include the furnishing, seeding 
and spreading as specified herein. 

1.02 SEEDS 

All areas to receive seed shall be designated on the plans. The type of 
seeds and density of seeding are as fol lows: 

Orchard Grass 
Western Wheat 
Spike Muly 
Burnet 
Yellow Sweet Clover 

l- l /2#/Acre 
l- l /2#/Acre 
l- l /2#/Acre 
l/2#/Acre 
l/2#/Acre 

Seeds shall be high qual i ty , free from disease and defects. 
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SECTION 03101 

PORTLAND CEMENT CONCRETE 

1.01 GENERAL 

Concrete will be laboratory design mix, identified by design mix number. No 
structural concrete mixture shall contain less than 5 sacks of cement per 
cubic yard. All concrete placed under this section shall be air-entrained in 
accordance with Section 1.05 of these Specifications. Weighing and metering 
devices used for the purpose of proportioning materials shall f u l f i l l require
ments as to accuracy and tolerance prescribed by the Superintendent of Weights 
and Measures, and such devices shall be sealed and certified by him or a cer
tified representative. This certification shall not be over 12 months old and 
shall be renewed whenever deemed necessary by the CONTRACTING OFFICER (CO.) 
When portable plants are set up at a new location, the scales and scale assem
bly shall be inspected and certificate issued before work commences regardless 
of the date when the scales were last tested. Concrete that will be exposed 
to freezing temperatures and all exterior concrete shall contain entrained 
air. The "Standard Specification for Ready-Mixed Concrete" (ASTM C 94) shall 
apply to all ready-mixed concrete produced in accordance with the provisions 
of this section. Chapter 5, "Building Code for Reinforced Concrete" (ACI 
318) shall also apply to the mixing and placing of concrete. 

1.02 PORTLAND CEMENT 

A. Cement to be used or furnished under this specification shall be Port
land Cement, conforming with the requirements of ASTM C 150. The type 
to be used shall be Type I or Type I I . Where the presence of water sol
uble sulphates (as SO4) in the soil exceed 0.20% or sulphate (as S04) in 
ground water exceeds 1,000 parts per million, the tricalcium aluminate 
in the cement shall be limited to 5 percent. 

B. Cement shall be sampled and tested as prescribed in said ASTM specifi
cations. The CONTRACTOR shall obtain a certification of compliance 
signed by the cement manufacturer identifying the cement and stating 
that the cement delivered to the batching site complies with these 
specifications. When requested by the CO., the CONTRACTOR shall fur
nish him with three copies-of said certification. 

C. When suitable facilities (such as those recommended by the Concrete 
Plant Manufacturer's Bureau and/or approved by the CO.) are available 
for handling and weighing bulk cement, such facilities shall be used. 
Otherwise, the cement shall be delivered in original unopened bags of 
the manufacturer and the type of cement plainly marked thereon, each 
bag to contain 94 pounds of cement. 

D. Cement shall be stored in such a manner as to permit ready access for 
the purpose of inspection and be suitably protected against damage by 
contamination or moisture. Should any lot of bulk cement delivered to 
the site show evidence of contamination, the CO. may require that such 
lot be removed from the site. 
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E. A cement shall not be mixed with any other brand or type unless written 
permission has first been obtained from the CO. 

F. Portland cement used in the manufacture of concrete for any individual 
structure shall be of the same brand unless otherwise approved by the CO. 

G. Cement used in the construction of sewer lines and appurtenances and 
other structures coming in contact with sewage and sewage gases shall be 
Type I I or other types of equal quality and character as approved by 
the CO. 

1.03 AGGREGATES 

A. Aggregates shall conform to ASTM C 33 and none shall be incorporated in 
the work unless they comply with these specifications as determined by 
and until approved by the CO. Prior to the delivery for the aggregates, 
the CONTRACTOR will be required to furnish samples for testing and shall 
notify the CO. as to when and where they will be available. Thereafter, 
additional samples shall be furnished at the expense of the CONTRACTOR, 
but the cost of testing and making the grading analyses will be borne 
by the Contracting Agency. Samples shall be taken at the direction of 
the CO. 

B. In placing materials in storage or in moving them from storage to the 
mixer, any method which may cause the segregation, degradation, or the 
combining of materials of different grading which will result in any 
stockpile not meeting specified requirements shall be discontinued. 

C. Aggregates which are found to have a silica released to alkali reduced 
ratio greater than one, when tested in accordance with ASTM C 289, shall 
be used only when approved by the CO., provided low-alkali cement is 
used. Low-alkali cement shall conform to the requirements for Portland 
cement, as specified in ASTM C 150 and, in addition, shall contain no 
more than 0.60 percent by weight of alkalis calculated as Na20.plus 
0.659 K2O. 

D. In the event the aggregates are considered reactive and/or a low-alkali 
cement is unavailable locally, the addition of fly ash to counteract 
the alkali-aggregate reaction shall be permitted. 

E. The use of reactive aggregates shall be considered as solely for the 
benefit of the CONTRACTOR and no additional allowance will be made for 
the use of low-alkali cement. 

1.031 AGGREGATE GRADING 

A. Coarse aggregates shall meet the gradation limits as specified in 
Table 2 of ASTM C 33. 

B. The maximum aggregate size shall be as specified in the applicable 
sections of the specifications. 

C Aggregates that are proportioned by volume shall be measured in 
containers of known capacity. Regardless of the method employed, either 
by weight or volume, each individually stored size of aggregate shall 
be proportioned separately. 
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D. Sand, rock, and cement for concrete shall be measured by weight 
except that when the amount of concrete required for any one job is 10 
cubic yards or less, upon the approval of the CO., and with a propor
tion design approved by the CO., these materials may be measured either 
by weight or volume. 

A. The amount of water shall be varied in accordance with the moisture con
tent and the requirements of the workability of the aggregate. 

B. The equipment for measuring and supplying the water to the mixer shall 
be so constructed and arranged that the amount of water to be added to 
the mixture can be measured, in gallons or by weight, positively and that 
the predetermined cruantity of water required can be discharged rapidly 
in one operation into the mixing drum without dribbling. Tanks or other 
equipment for measuring and discharging water into the mixer shall be 
sufficiently accurate that the amount of water delivered to the mixer for 
any batch shall not vary more than one percent from the required quantity. 
Adequate means for determining and checking the accuracy of the equipment 
shall be provided and made available to the CO. 

C. The water used for mixing with concrete shall be free from o i l , vegetable 
matter, and other deleterious substances and shall conform to the fol
lowing requirements: 

D. Water for prestressed concrete shall not contain chlorides calculated as 
sodium chloride in excess of 400 parts per million nor sulphates calcu
lated as sodium sulphate in excess of 1,000 parts per million nor may 
sulphates calculated as sulphate in excess of 1,000 parts per million. 
Water shall not contain an amount of impurities that will cause a change 
in the time of setting of Portland Cement of more than 25 percent nor 
a reduction in the compressive strength of mortar of more than 5 percent 
compared to results obtained with distilled water. 

1.05 ADMIXTURES 

A. Admixtures of any type, except as otherwise specified herein, shall not 
be used unless written authorization has been obtained from the CO. 
When additives are permitted, they shall not be used for the purpose 
of reducing the minimum cement requirement. 

B. Air-entraining agent, conforming to ASTM C 260, shall be measured accur
ately by mechanical means into each batch by equipment and in a method 
approved by the CO. Air content shall be in accordance with the fol
lowing table: 

1.04 WATER 

Maximum-Si ze Coarse Air Content 
Percent by Volume Aggregate 

ASTM Size #2,357,467 
ASTM Size #57,67 
ASTM Size #7,8 

5+2 
6+2 

•74+1 
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C. When an air-entraining agent is used for the sole purpose of increasing 
the workability of the mix, the air content should be 3 - 5%. 

D. Other admixtures, i f used, shall conform to appropriate ASTM standards. 
Admixtures shall be included in the bid price. 

E. Slumps shall be in accordancd with Section 1.09 of these Specifications. 
If greater slump is required, additional water may be added with a pro
portional increase in cement to maintain the same water to cement ratio. 
Slumps may also be increased by use of approved dispersing agents and/or 
plasticizers without the addition of water. 

1.06 PROPORTIONING 

A. The determination of the concrete design proportions shall be solely the 
CONTRACTOR'S responsiblity and shall be established, using the cement 
and water contents on the basis either of laboratory trial batches de
signed in accordance with latest revision of ACI Standard 211.1 (Rec
ommended Practice for Selecting Proportions for Normal Weight Concrete) 
or of field experience with the materials to be employed. If suitable 
data from trial batches of field experience cannot be obtained, concrete 
proportions may be used on the method recommended in paragraph 4.2.4, 
ACI 318 (Building Code Requirements for Reinforced Concrete). The pro
portions shall be selected to produce an average strength at the desig
nated test age exceeding f ' c by the amount indicated in paragraphs 4.2.2.1 
or 4.2.2.2, ACI 318. The aggregate proportions shall produce a workable 
mix, with coarse aggregate used in the greatest amount consistent with 
required workability. 

Table I 
CONCRETE DESIGN PROPORTIONS 

Required Minimum Maximum 
Strength Cement - Lbs. Water - Cement Ratio 

4500 psi 564 0.50 
3500 psi 517 0.55 
3000 psi 470 0.60 

This table is set forth to establish minimum cement and maximum water/ 
cement ratio only. Trial mixes may deem i t necessary to increase cement 
and/or decrease w/c ratio to attain required strength. 

B. Weigh hoppers shall be charged from bins located directly over the 
weigh hoppers or from other conveyors approved by the CO. When con
veyor belts are used, there shall be a separate belt for each size of 
aggregate. 

C. Bulk cement shall be weighed in an individual hopper and shall be kept 
separate from the aggregates until the batch ingredients are released 
for discharge. The cement hopper shall be attached to a separate scale 
for individual weighing. 
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D. Scales utilized in the proportioning device may be of the springless dial 
type or the multiple beam type or other type approved by the CO. 

E. If the dial type, the dial shall be of such size and so arranged that i t 
may be read easily from the operating platform. 

F. If the multiple beam type, the scales shall be provided with an indicator 
operated by the main beam which will give positive visible evidence of 
over - underweight. The indicator shall be so designed that i t will 
operate during the addition of the last 400 pounds of any weighing. The 
over travel of the indicator hand shall be at least one-third of the 
loading travel. Indicators shall be enclosed against moisture and dust. 

6. Weighing equipment shall be as recommended by the Concrete Plant Manu
facturer's Bureau and insulated against vibration or movement of other 
operating equipment in the plant. When the entire plant is running, the 
scale reading at cutoff shall not vary from the weight designated by 
the CO. more than one percent for cement, one and one-half percent for 
any size aggregates nor none percent for the total aggregate in any batch. 

H. When proportioned at a mixing plant there shall be an approved method of 
determining the moisture in the aggregate, accurate to within one-half 
percent. If requested by the CO., details of the method and equipment 
for measuring and proportioning materials shall be submitted to him for 
approval. 

1.07 MIXING 

A. Machine mixing will be required in all cases other than those in which 
i t would obviously prove to be impractical; in which latter event, hand 
mixing will be permitted only to the extent necessary. Regardless of the 
method employed, mixing shall be commenced as soon as possible after the 
cement is placed in contact with the aggregate. 

B. In the event haul distances are such that mixing time shall surpass that 
allowed, a dry batch method may be employed when approved by the CO. 

C. All concrete mixers shall be of such design and construction and so 
operated as to provide a thoroughly and properly mixed concrete in which 
the ingredients are uniformly distributed. 

D. An acceptable dry batch method is as follows: A quick latch hatch is re
moved from the drun and the opening in the drum is rotated to the high 
point of the drum. Water is then introduced through the opening of the 
stationary drum followed by a layer consisting of all of the coarse 
aggregate. The cement is layered on top of the fine aggregate; thus, 
cement does not come into contact with the water until the drum is ro
tated. The hatch is then replaced in the drum and mixing of the con
crete does not occur until arrival at the jobsite. In the event free 
moisture content of fine aggregate exceeds 4.0%, this procedure shall 
be modified to allow transportation to the site of adjusted water and ag
gregate proportions. The cement shall be added at the site to conform 
to proper mix proportions of the accepted mix design. Measurement of 
cement shall be by standard bag amounts or an accepted scale approved by 
the CO. 
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1.072 TRANSIT MIXERS 

a. Transit mixers shall be high quality equipment and meet the general 
requirements herein below specified. They shall be equipped with modern 
type gauges capable of indicating all necessary load controls. 

b. The total elapsed time between the addition of water at the batch 
plant and depositing the completed mix shall not exceed 90 minutes. 
Under conditions contributing to quick setting, the total elapsed time 
permitted may be reduced by the CO. Each mixer and agitator shall have 
attached thereto in a prominent place a metal plate or plates, installed 
by the manufacturer, on which is plainly marked the capacity of the drum 
in terms of the volume of mixed concrete and the speed of rotation for the 
agitating and mixing speeds of the mixing drum or blades. 

c. Each mixer shall have an identification number painted on the truck 
on such a location that i t can be readily read from the batching platfora. 

d. The total volume of materials introduced into the mixer for mixing 
purposees shall not exceed the manufacturer's guaranteed mixing capacity. 
I f the concrete so mixed does not meet the uniformity requirements of this 
section, the amount of materials charged into the mixer shall be reduced. 

e. The total volume of materials mixed in any one batch shall neither 
exceed the water level capacity of the mixer nor the manufacturer's cata
log rated capacity of the mixer. 

T. Each batch of concrete placed in the mixer shall therein be mixed 
for not less than 70 nor more than 100 revolutions of the drum or blades, 
at the speed designated by the manufacturer of the equipment of the equip
ment agitating speed. The revolving of the drum shall be continuous un
t i l the concrete is completely emptied from the drum. Before any portion 
of the materials for any batch of concrete is placed therein, the drum 
of the mixer shall be emptied of the previously mixed batch, including 
wash-up water, before any batch is placed therein. 

g. Before unloading concrete at the construction site, the CO. shall be 
provided with a .legible weigh-master's certificate (delivery ticket) 
which shall contain the following information concerning the concrete 
furnished by the manufacturer. 

1. Name of ready-mix batch plant, 
2. Serial number of ticket, 
3. Date and truck number, 
4. Name of CONTRACTOR 
5. Specific designation of job (name and location) 
6. Specific class or designation of the concrete in conformance with that 

employed in the job classifications, 
7. Amount of concrete (cubic yards), 
8. Time loaded or of f i r s t mixing of cement and aggregates, 
9. Water added by the receiver of concrete and his initials. 
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h. Additional information designated by the CO. and required by the 
job specifications shall be furnished also upon request of the CO., such 
information may include: 

1. Reading of revolution counter at the fir s t addition of water, 
2. Signature or initials of ready-mix representative, 
3. Type and brand of cement, 
4. Amount of cement, 
5. Total water content by producer (or W/C ratio) 
6. Maximum size of aggregate, 
7. Weights of fine and coarse aggregate , and 
8. Indication that all ingredients are as previously certified or 

approved. 
9. Type of admixture and amount of same. 

i. The type, capacity and manner of operation of the mixing and trans
porting equipment for ready-mixed concrete shall conform to the current 
"Standards for Operation of Truck Mixers and Agitators of the National 
Ready-Mix Concrete Association" and the "Truck Mixer and Agitators 
Standards of the Truck Mixer Manufacturers Bureau" and ASTM C 94. Ade
quate control may require that additional water be added and mixed into 
the batch for a minimum mixing time of three minutes at the point of dis
charge. Water shall not be added to the batch during transit. 

1.09 TESTS 

A. Concrete test samples for acceptance will be taken in the field by the 
CO. or a qualified concrete technician from a testing laboratory ap
proved by the CO. in strict accordance with ASTM C 172, Method of 
Sampling Fresh Concrete. In no case shall concrete used for slump tests 
or air tests be used for molding specimens for strength tests. 

B. Slump tests will be made in the field in accordance with ASTM C 143, 
Method of Test for Slump of Portland Cement Concrete. The slump shall 
fall within th° following tabulation provided the requisite strength is 
obtained. 

Slump in Inches 
Type of Structure Minimum Maximum 

Massive section, pavement or 
slabs on ground 0 4 
Heavy Slabs, beams or walls 3 5 

Thin walls and columns, 
ordinary slabs or beams 3 5 
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C. Concrete cylinders for acceptance tests shall be molded in accordance 
with ASTM C 31, Method of Making and Curing Concrete Compressive and Flex- I 
ural Strength Test Specimens in the Field. Curing done in the field shall 1 

be sealed in metal or plastic molds provided the conditions, including 
the maintenance of temperature range, are in accordance with ASTM C 31. | 
Curing boxes approved by the CO. shall be used for all conrete cured i 
in the field. I f the specified temperature range cannot be maintained, the 
samples shall be taken to the testing laboratory where they shall be 
molded as specified in ASTM C 31 and cured as specified in ASTM C 192, 
provided the cylinders can be molded within 15 minutes within sampling. 

D. Specimens will be tested in accordance with ASTM C 39 for compressive 
strength, ASTM C 78 for flexural strength (simple beam third-point load
ing), and ASTM C 93 for flexural strength (center-point loading) in a 
laboratory designated by the CO. Quantity of tests shall be set forth 
in specific subsections. One test shall consist of no less than 3 speci
mens cast using concrete from one load. 

E. Evaluation and acceptance of concrete will meet the criteria established 
in Building Code Requirements for Reinforced Concrete - ACI 318. The 
strength level of concrete will be considered satisfactory i f the aver
ages of all sets of three consecutive strength test results equal or 
exceed the required f ' c and no individual strength test falls below the 
required f'c by more than 500 psi. 

F. If the seven (7) day compressive test is less than 70% of the required 
twenty-eight (28) day compressive strength, the job mix design shall be 
examined immediately to insure that the required compressive strength 
will be met. 

G. If individual tests of laboratory-cured specimens for acceptance produce 
strengths more than 500 psi below f'c and further investigation is deemed 
necessary, such investigation may include non-destructive tests such as 
the impact hammer test, use of the sonic testing device, i f approved by 
the CO. If computations indicate that the load carrying capacity may 
have been significantly reduced, tests of cores drilled from the area in 
question may be required in accordance with ASTM C 42, Method of Obtaining 
and Testing Drilled Cores and Sawed Beams of Concrete. Three cores shall 
be taken for each case of a cylinder test more than 500 psi below f c . If 
the concrete in the structure will be dry under service conditions, the 
cores shall be air dried (temperature 60 to 80 degrees F, relative hu
midity less than 60 percent) for seven days before test and shall be 
tested dry. If the concrete in the structure will be more than super
ficially wet under service conditions, the cores shall be immersed in 
water for at least 40 hours and tested wet. 

H. Concrete in the area represented by core tests shall be considered struc
turally adequate i f the average of the three cores is equal to at last 
85 percent of f ' c and i f no single core is less than 75 percent of f'c-
To check testing accuracy, locations represented by erratic core strengths 
may be retested. 
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I . I f these strength acceptance criteria are not met by core tests and i f 
structural adequacy remain in doubt, the CO. may order load tests as 
outlined in Chapter 20 of ACI 318 for the questionable portion of the 
structure or take action appropriate to the circumstances. 

1.10 TEMPERATURE CONTROLS 

A. When the atmospheric temperature at the time of placing is less than 40 
degrees F, the temperature of the concrete, as placed, shall not be less 
than 50 degrees F. 

B. If weather conditions prevail at the time concrete is being placed which 
may endanger the proper set and curing, such as excessive heat, wind, or 
low humidity, the CONTRACTOR shall provide adequate means for protecting 
the concrete against rapid or "flash" set during the initial curing 
period. The CO. may approve the use of an admix that will retard set
ting time. However, i f the CO. approves the use of an admix for this 
purpose, the approval must be in writing and state the proportions of 
admix that may be added to the concrete mix. 

1.11 P0SS0LANIC MATERIALS 

A. Pozzolanic materials to be used in concrete or furnished under this speci
fication shall conform to the requirements of ASTM C 618 for Class C or 
Class F. 

B. A maximum of 20 percent by weight of the minimum Portland Cement require
ment may be replaced with Pozzolan per pound of Portland Cement. 

C. Pozzolans shall be sampled and tested as prescribed in ASTM C 618 and 
ASTM C 311. The CONTRACTOR shall obtain and deliver to the CO. a certi
fication of compliance signed by the Pozzolan supplier identifying the 
Pozzolan and stating the Pozzolan delivered to the batching site complies 
with applicable specifications. 

D. Pozzolan material shall be handled and stored in the same manner as Port
land Cement. When facilities for handling bulk Pozzolan are not avail
able, the Pozzolan shall be delivered in original unopened sacks bearing 
the name and brand of the supplier, the type and source of the Pozzolan, 
and weight contained in each sack plainly marked thereon. A Pozzolan 
shall not be mixed with any other brand or type unless written permission 
has fi r s t been obtained from the CO. All Pozzolan used in the manufac
ture of concrete for any individual structure shall be of the same type 
and the same source, unless otherwise approved by the CO. 

E. No partial bags shall be used unless facilities are available to accurately 
weigh the partial bags. 

F. All Pozzolan to be incorporated into the concrete as a separate ingredient 
shall be weighed. When the cement scales are used for weighing both cement 
and Pozzolan, the cement shall be weighed f i r s t . If separate scales are 
provided, they shall be accurate to ±0.3 percent of the scale capacity. 
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SECTION 03210 

STEEL REINFORCEMENT 

01 GENERAL 

The following specifications set forth the requirements for bar reinforcement 
wire reinforcement, and wire mesh reinforcement. The reinforcement shall con
form accurately to the dimensions and details indicated on the plans or other
wise prescribed; and before being placed in any concrete work shall be cleaned 
of all rust, mill scale, mortar, o i l , dirt, or coating of any character which 
would be likely to destroy, reduce, or impair its proper bonding with the 
concrete. No reinforcing steel will be accepted under the specification until 
i t has been approved by the CONTRACTING OFFICER (CO.) as conforming with re
quirements prescribed therefor. 

02 BAR REINFORCEMENT 

A. Reinforcing steel bars shall be deformed intermediate grade billet steel 
conforming with ASTM A 615 or rail steel conforming with ASTM A 616 may 
be permitted by the CO. The grade shall be 40 unless grade 60 is speci
fied on the drawings. 

B. In testing bar reinforcement, only the theoretical cross-sectional area 
will be used in all computations. 

C. Bending of steel will conform to requirements of ACI 318. The various 
grades of steel shall not be used interchangeably in structures. If 
rail steel is used, shop and field bending shall comply with the following 
provisions: 

1.021 Continuous and uniform application for force throughout the dura
tion of the bending operation. 

1.022 Unrestricted movement of the bar at point of contact with the appar
atus. 

1.023 Close wrapping of the specimen around the pin or mandrel during the 
bending operations. 

D. Bending or straightening of reinforcing steel shall be accomplished in 
such a manner and by such means as to insure that no damage to the mater
ial will result as a consequence thereof. Bars with kinks shall not be 
used. 

03 WIRE REINFORCEMENT 

Wire reinforcement shall, in all respects, f u l f i l l requirements prescribed in 
ASTM A 82. 
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1.04 WIRE MESH REINFORCEMENT 

Mesh reinforcements shall conform to ASTM A 185. The gauge of the wire and the 
dimensions of the mesh will be shown on the plans. The wire mesh reinforcement 
shall be so constructed as to retain its original shape and form during the 
necessary handling. The effective cross-sectional area of the metal shall be 
equal to that specified or indicated on the plans. 

1.05 WIRE TIES 

Wire for ties shall be black, annealed, not lighter than 16 gauge. 
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SECTION 03250 

CONCRETE CURING COMPOUND AND ACCESSORIES 

1.01 GENERAL 

The curing compound shall consist of a liquid which, when applied to fresh con
crete by means of a spray gun, will form an impervious membrane over the ex
posed surfaces of the concrete. The material shall be approved by the CON
TRACTING OFFICER (CO.) prior to its use. 

In no case shall the coverage required be so great that the compound forms more 
than a continuous, unbroken film when applied to the work; nor shall the cover
age exceed 250 square feet per gallon. The CO. will determine the coverage 
of a curing compound. 

The curing compound shall be as specified in ASTM C 309, Type 1, 2, 3, or 4. 

1.02 TEST OF CURING COMPOUND 

Tests of curing coumpounds shall be done in accordance with ASTM C 156 and 
Type 2 compound shall also be done in accordance with ASTM E 97. 

Type 1 
Type 2 
Type 3 
Type 4 

Translucent, with red dye 
White Pigmented 
Light Gray Pigmented 
Black 
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SECTION 03251 

EXPANSION JOINT FILLER 

1.01 PREMOLDED JOINT FILLER 

Expansion joint f i l l e r material shall consist of premolded strips of a durable 
resilient compound. 

Where stiffness is lacking in premolded expansion joint f i l l e r , the strips 
shall be encased in saturated felt , asphalt impregnated cotton webbing, or other 
satisfactory material. Any material or fabric used for encasement shall be 
firmly sealed to the body of the joint f i l l e r and shall not be detached there
from after immersion in water for a period of forty-eight (48) hours. 

Unless otherwise specified, premolded joint f i l l e r may be either Premolded 
Expansion Joint Filler (nonextruding and Resilient Bituminous Types) conforming 
to the requirements of ASTM C 1751 or Preformed Expansion Joint Filler (Bitum
inous Type) conforming to the requirements of ASTM D 994. 

Expansion joint f i l l e r material shall be manufactured in a workmanlike manner; 
and when ten percent (10%) or more of any lot or shipment is of nonuniform or 
improper construction, the entire lot or shipment may be rejected. 

1.02 ASPHALT-LATEX JOINT FILLER 

Asphalt-Latex joint f i l l e r shall consist of asphalt-latex emulsion and sodium 
fluosilicate furnished in separate containers and mixed on the site. The emul
sion shall consist by volume of 60 parts 200-300 asphalt conforming to the re
quirements of Section 110-40 parts of synthetic latex (GRS Type 4 and 5) to 
10 parts of sodium fluosilicate, half strength. The emulsion and sodium fluo
silicate shall not be mixed until the joint is ready to be fill e d . The amount 
of fluosilicate to be mixed with the emulsion shall be approximately 3% to 5% 
by weight of the emulsion. The joint to be filled shall be thoroughly cleaned 
and surface dry. 

The sealing compound shall consist of paving asphalt, Grade 200-300, conforming 
to the provisions of Section 1.10 of these specifications, emulsified with rub
ber latex in the presence of a suitable emulsifying agent; rubber latex desig
nated as GRS Type 4; or any other approved type containing approximately 40 
percent (40%) solids. 

The resulting emulsion shall consist of a minimum of 55 percent (55%) of paving 
asphalt and a minimum of 36 percent (36%) of rubber latex and shall conform 
to the requirements set forth in the following table: 
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ASPHALT-LATEX EMULSION JOINT SEALING COMPOUND 

Specification 

Designation 
Test 

Method Limits 

Furol Viscosity 

at 77°F 

AASHTO 

T 72 
50-250 

Seconds 

Before adding gelling agent. 

Sieve Test AASHTO 

T 59 
1% Max. Before adding gelling agent. 

Penetration at ASTM 

77°F D217 

Elasticity 

Dehydration 

Time of "Set" 

50-250 The penetration test is made on a speci

men prepared by stirring 5 percent of 

sodium fluosilicate into the asphalt-

latex emulsion in a 6-ounce deep 

ointment con. The specimen is then 

allowed to stand in the air at a 

tempercture of 77°F -2°F for a period 

of 30 minutes and is then penetrated 

with a grease cone under a totol load 

of 150 grams in accordance with ASTM 

D 217. 

70% Min. After addition of 5 percent of sodium 
fluosilicate and curing for 24 hours at 
100°F ±2°F the specimen shall have an 
elastic recovery of not less than 70%. 

Loss 30% Twenty-five grams of emulsion, prior to 

adding the gelling agent, is placed in 

an 8-ounce flat ointment can and 

dehydrated in a suitable oven 

maintained at a temperature of 200°F 

-t2°F for a period of 24 hours. 

15 to 60 After mixing the emulsion with 1% to 

4% by weight powdered sodium 

fluosilicate, the emulsion shall harden 

or develop a "set" in from 15 to 60 

minutes, under field conditions. 
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1.03 APPLICATION 

At no time shall the emulsion be subjected to a temperature below 4 degrees F. 
Prior to application, the material may be warmed, i f necessary, to pennit prop
er pouring of the joints. The method of heating shall be carefully controlled 
to avoid overheating of any part of the container or mixture and under no cir
cumstances shall the emulsion be heated to a temperature greater than 130°F. 

Joints and cracks shall be thoroughly cleaned by hand or mechanical means im
mediately in advance of pouring the f i l l e r material. When new pavement has 
been cured by the Pigmented Sealing Compound Method, the joints and cracks 
shall be thoroughly scrubbed by means of a wire brush or a cloth mop saturated 
with gasoline or by other approved means. 

All joints and cracks shall be surface dry before application of the joint 
sealer. No sealer shall be placed during unsuitable weather or when the at
mospheric temperature is below 50 degrees F or when weather conditions indicate 
that the temperature may fall to 32 degrees F within 24 hours. Immediately 
before pouring joints and cracks, the emulsion shall be mixed with from 1 per
cent to 4 percent by weight of powdered sodium fluosilicate. 

The joints and cracks shall be filled in a neat and workmanlike manner by means 
of a cornucopia pot or other approved method. 
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SECTION 03310 

CONCRETE STRUCTURES 

1.01 GENERAL 

Concrete footings, foundations, and similar structures"shall be construc
ted in conformity with the plans and specifications. Concrete for use 
in work constructed under this section shall conform to the requirements 
of Section 03101 and as shown on the plans and as follows: 

All concrete will be steel-reinforced and designed to develop a mini
mum compressive strength of 4,000 psi in 28 days. All exposed con
crete will be air-entrained. All concrete will be desinged in ac
cordance with the "Building Code Requirements for Reinforced Concrete", 
ACI 318-77, and manufactured and placed in accordance with the "Speci
fications for Structural Concrete for Buildings," ACI 301-72, Rev. 1975. 

1.02 SUBGRADE FOR CONCRETE STRUCTURES 

Earth subgrade upon which concrete is placed shall be firm and free 
from water and/or frost. Ground water shall be kept several inches 
below the subgrade until the concrete has set. When the subgrade is in 
dry earth, i t shall be moistened with water from a spray nozzle immed
iately before concrete is placed. When concrete is to rest on rock, the 
rock shall be fully uncovered. The surface of the rock shall be removed 
to a depth sufficient to expose sound rock. Bedrock shall be roughly 
leveled off or cut to approximately horizontal and vertical steps. 

1.03 FORMS 

A. Forms shall be of suitable material and of type, size, shape, qual
ity and strength to enable construction as designed. The forms shall 
be true to line and grade, mortar tight, and sufficiently rigid to 
resist any appreciable amount of springing out of shape during placing 
of the concrete. The responsiblity for their adequacy shall rest with 
the CONTRACTOR. All dirt, chips, sawdust, nails, and other foreign 
matter shall be completely removed from forms before any concrete 
is deposited therein. The surfaces of forms shall be smooth and free 
from irregularities, dents, sags, and holes that would appreciably 
deface the finished surface. Forms previously used shall be thor
oughly cleaned of all dirt, mortar, and foreign matter before being 
reused, and the reuse of forms shall be subject to approval of the 
CO. Before concrete is placed in forms, all inside surfaces of the 
forms shall be thoroughly treated with an approved releasing agent 
that will leave no objectionable film on the surface of the forms 
that can be absorbed by the concrete. Care shall be exercised that 
no releasing agent is deposited on previously placed concrete. Form 
clamps or bolts approved by the CO. shall be used to fasten forms. 
The use of twisted wire loop ties to hold forms in position will not 
be permitted, nor shall wooden spreaders be used unless authorized 
by the CO. Clamps or bolts shall be of sufficient strength and num
ber to prevent spreading of the forms. They shall be of such type 
that they can be entirely removed or cut back 1 inch below the 
finished surface of the concrete. Forms for outside surfaces shall 
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be constructed with stiff wales at right angles to the studs and 
all form clamps shall extend through and fasten such wales, all 
based on the rate of concrete pour. The CONTRACTOR may, at his 
own option, pour such portions of the concrete directly against the 
sides of the excavation or sheathing without the use of outside 
forms, provided that the following conditions are met: 

1.031 If concrete is poured directly against the sides of the ex
cavation, the faces of the excavation must be firm and compact and 
be able to stand without sloughing off and be at all points outside 
the concrete lines shown on the drawings. Further, i f necessary to 
prevent raveling or is specified by the drawings, the entire faces 
of the excavation, against which concrete is to be poured without 
the use of outside forms, shall be gunited to sufficient thickness 
to prevent raveling during the placing of reinforcing steel and in
side forms and during the pouring of concrete. 

B. The following stipulations shall hold: 

1) The reinforcing steel shall be accurately set and held firmly 
in place, to the satisfaction of the CO. 

2) Should the method of construction of pouring directly against 
the sides of the excavation without the use of outside forms not 
prove satisfactory in the opinion of the CO., the CONTRACTOR shall 
discontinue said method of construction and construct the structure 
by using outside forms. 

1.04 PLACING REINFORCEMENT 

Before placing reinforcing steel, copies of a l i s t of all reinforcing 
steel and bending diagrams shall be furnished directly to the CO.. 
Furnishing such lists to the CO. shall not be construed to mean that 
the lists will be reviewed for accuracy. Reinforcing bars shall be 
accurately placed as shown on the plans and shall be firmly and secure
ly held in position by wiring at intersections and elsewhere as neces
sary to prevent shifting of bars, with wire not smaller than No. 16, 
and by using concrete or metal charis, spacers, metal hangers, support
ing wires, and other approved deivces of sufficient strength to resist 
crushing under full load. The use of wooden supports will not be per
mitted. Placing bars on layers of fresh concrete as the work progresses 
and adjusting bars during the placing of concrete will not be permitted. 
Before placing reinforcing steel in the forms, the reinforcing steel 
shall be thoroughly cleaned of mortar, o i l , dirt, loose mill scale, loose 
or thick rust, and coatings of any character that would destroy or re
duce the bonds. No concrete shall be deposited until the placing of the 
reinforcing steel has been inpsected and approved. Bundled bars shall 
be tied together at not more than 6 foot centers. 

1.05 SPLICING 

Splices of bars shall be made only where shown on the plans or as ap
proved by the CO. Where bars are spliced, they shall be lapped at 
least 30 diameters, unless otherwise shown on the plans. Welding of 
reinforcing steel will be permitted when authorized by the CO. in writing 
and shall be in accordance with the American Welding Society (Standard 
Specifications for Welding Highway and Railroad Bridges). 
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1.05 BENDING REINFORCEMENT 

Bends and hooks in bars shall be made in the manner prescribed by the Ameri
can Concrete Institute. Bars shall not be bent nor straightened in a manner 
that will injure the material. Bars with kinks or unspecified bends shall 
not be used. 

1.0 7 WELDED WIRE FABRIC 

Welded wire fabric shall be held firmly in place. Welded wire fabric shall 
be spliced not less than two meshes. 

1.08 PLACING CONCRETE 

The placing of concrete for a given pour shall start at the low point and shall 
proceed up-grade, unless otherwise permitted by the CO. All concrete shall 
be compacted by means of high-frequency internal vibrators. The number of vi
brators employed shall be ample to consolidate the incoming concrete to a prop
er degree within 15 minutes after i t is deposited in the forms. In all cases, 
at least 2 vibrators shall be available at the site of the structure in which 
more than 25 cubic yards of concrete is to be placed. The vibrators shall not 
be attached to or held against the forms or the reinforcing steel. The loca
tions, manner, and duration of the vibrators shall be such as to secure maxi
mum consolidation of the concrete without causing segregation of the mortar 
and coarse aggregate and without causing water or cement paste to flush to 
the surface. 

Fresh concrete shall not be permitted to fall from a height greater than 6 
feet without the use of adjustable length pipies or "elephant trunks". 
Spades or broad-tined forks shall be provided and used to produce the desired 
results. 

1.09 JOINTS 

The work shall be so prosecuted that construction joints will occur at desig
nated places shown on drawings unless specifically permitted otherwise by the 
CO. The CONTRACTOR shall complete, by continuous depositing of concrete sec
tions of the work comprised between such joints. The joints shall be kept 
moist until adjacent concrete is placed. All construction joints at the bottom 
of walls or arches, at the top of walls, and all longitudinal construction 
joints having a keyed, stepped, or roughened surface shall be cleaned by sand
blasting prior to pouring the adjacent concrete. Any quality of sand may be 
used which will accomplish the desired results. Other methods of cleaning 
joints may be used provided the method and result is approved by the CO. 
Joint cleaning operations shall be continued until all unsatisfactory concrete 
and all laitance, coatings, stains, debris, and other foreign materials are 
removed. The surface of the concrete shall be washed thoroughly to remove all 
loose material. The method used in disposing of waste water will not stain, 
discolor, or affect exposed surfaces of the structures. The method of disposal 
will be subject to the approval of the CO. All horizontal construction joints 
or those on slight slopes shall be covered with mortar. Expansion and con-
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traction joints in the concrete structures shall be formed where shown on the 
drawings and as directed. In general, such joints shall have smooth abutting 
surfaces, painted, or separated and sealed as detailed on the drawings. No 
reinforcement shall be extended through the joints, except where specifically 
noted or detailed on the drawings. 

1.10 PLACING CONCRETE UNDER ADVERSE WEATHER CONDITIONS 

Concrete for structures shall not be placed on frozen ground nor shall i t be 
mixed or placed while the atmospheric temperature is below 40° F, unless 
adequate means are employed to heat the aggregates and water and satisfactory 
provisions have been made for protecting the work. All concrete shall be 
effectively protected from freezing or frost for a period of 5 days after 
placing. Placing concrete shall be stopped when the quantity of rainfall is 
sufficient to cause a flow or wash the surface. Upon written notice from the 
CO., all concrete which may have become damaged shall be replaced by the 
CONTRACTOR at his expense. 

1.11 SURFACE FINISHES 

The classes of surface finish described hereafter shall be applied to various 
parts of the concrete structures as specified. 

A. ORDINARY SURFACE FINISHES 

1.131 Ordinary surface finish shall be applied to all concrete surfaces 
either as a final finish or preparatory to a higher class finish. On 
surfaces which are to be buried underground, the removal of fins and 
form marks and the rubbing of mortared surfaces to a uniform color will 
not be required. Ordinary surface finish, unless otherwise specified, 
shall be considered as a final finish on all surfaces. 

1.132 Immediately after the forms have been removed, all exterior form 
bolts shall be removed to a depth of at least 1 inch below the surface 
of the concrete and the resulting holes or depressions cleaned and filled 
with mortar, except on the interior surfaces of box girders the bolts 
shall be removed flush with the surface of the concrete. Mortar shall 
consist of 1 part by volume of cement to 2 parts of sand. Mortar shall 
be mixed approximatley 45 minutes in advance of use. Care shall be exer
cised to obtain a perfect bond with the concrete. After the mortar has 
thoroughly hardened, the surface shall be rubbed with a carborundum 
stone in order to obtain the same color in the mortar as in the surround
ing concrete. All fins caused by form joints and other projects shall 
be removed and all pockets cleaned and fill e d . Mortar for f i l l i n g pock
ets shall be treated as specified for bolt holes. 

1.133 In the judgement of the CO., i f rock pockets or other defects 
are of such extent or character as to affect the strength of the struc
ture materially or to endanger the l i f e of the steel reinforcement, 
he may declare the concrete defective and require the removal and re
placement of the structure affected. 
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1.12 CURING 

As soon after the completion of the finishing operations as the condition of 
the concrete will permit without danger of consequent damage thereto, all ex
posed surface shall either be sprinkled with water; covered with earth, sand, 
or burlap; or, i f approved by the CO., sprayed with a curing compound conform
ing with Section 03250. Concrete that is water cured must be kept continuous
ly wet for at least 10 days after being placed, preferably being covered, i f 
possible, with at least 2 layers of not lighter than 7 ounce burlap. When an 
impervious membrane is used, i t shall be applied under pressure through a spray 
nozzle in such manner and quantity as to entirely cover and seal all exposed 
surfaces being kept damp until the membrane is applied. 

All surfaces on which a bond is required, such as construction joints, shear 
planes, reinforcing steel, and the like, shall be adequately covered and pro
tected before starting the application of the sealing medium thereon; and any 
such surface with which the seal may have come in contact shall immediately 
thereafter be cleaned. Care shall be exercised to avoid and prevent any damage 
to the membrane seal during the curing period. Should the seal be broken or 
damaged before the expiration of 10 days after the placing of the concrete, the 
surface so exposed shall either be immediately sprayed with a coating of the 
membrane seal or kept continuously wet by the use of burlap or other suitable 
means until such concrete has cured for at least 10 days. When tops of walls 
are cured by the membrane sealing method, the side forms, except metal forms 
must be kept continuously wet for the 10 days following the placing of the 
concrete. I f , due to weather conditions, materials used, or for any other 
reason, there is any likelihood of the fresh concrete checking or cracking 
prior to the commencement of the curing operations, i t shall be kept damp by 
means of an indirect fine spray of water until all danger of such checking is 
past or until the curing operations are started in the particular area affected. 

Testing procedures shall be as provided for in Section 03101, Subsection 1.09. 
The number of test specimens to be taken for compression tests shall be 4 cyl
inders per 100 cubic yards over 10 cubic yards placed, with 3 cylinders broken 
and the fourth held for a 45-day break i f the cylinders do not meet the 28 
day strength requirement. 

1.13 TESTS 
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SECTION 03600 

CEMENT MORTAR AND GROUT 

1.01 GENERAL 

Cement mortar prepared under this specification shall consist of a mixture 
of cementitious materials, aggregate, and water. 

The designation of cement mortar according to type listed in the following 
tabulation indicate the proportions of materials to be used in the prepar
ation thereof; the proportions indicated are on a volume basis. The type of 
mortar to be used shall be as specified herein. 

Portland Masonry Hydrated Lime Aggregate Measured In 
Cement Cement or Lime Putty A Damp, Loose Condition Mortar Type 

M 
M 

KType II) 
0 

0 
i 
4 

Not less than 1\ and not 
more than 3 times the sum 
of the volumes of the 
cements and lime used. 

The different mortar types shall have a minimum average compressive strength 
at 28 days of 2500 psi. 

Neat cement grout shall consist of cement mixed with water as necessary to 
obtain a fluid and workable mix. 

1.02 CEMENT AND LIME 

Cement to be used shall conform with the requirements in Section 1.01. Ma
sonry cement shall conform to ASTM C 91. Quicklime shall conform to ASTM C 
5. Hydrated lime shall conform to ASTM C 207. 

1.03 AGGREGATES 

Aggregates to be used shall conform with ASTM C 144. 

1.04 WATER 

Water shall be clean and free of deleterious amounts of acids, alkalis, or 
organic materials. 

1.05 ADMIXTURES OR MORTAR COLORS 

Admixtures or mortar colors shall not be added to the mortar. 

1.06 ANTIFREEZE COMPOUNDS 

No antifreeze liquid, salts, or other substances-shall be used in mortar to 
lower the freezing point. 
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1.07 MEASUREMENT AND MIXING OF MATERIALS 

The method of measuring materials for the mortar used in construction shall be 
such that the specified portions of the mortar materials can be controlled and 
accruately maintained. 

All cementitious materials and aggregate shall be mixed for at least 3 minutes 
with the maximum amount of water to produce a workable consistency in a mech
anical batch mixer. 

Mortars that have stiffened because of evaporation of water from the mortar 
shall be retempered by adding water as frequently as needed to restore the 
required consistency. Mortars shall be used and placed in final position 
within 2i hours after initial mixing. 

1.08 TESTS 

The mortar shall be designed and the laboratory mix tested in accordance with 
ASTM C 270. 
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SECTION 04220 

CONCRETE BLOCK MASONRY 

1.01 GENERAL 

Work to be done under this section shall consist of the construction of con
crete block masonry walls incorporated into and being part of a building or 
structure, and free standing and retaining walls, constructed of concrete block 
masonry units. Wall heights, thickness, pilaster locations, reinforcing length 
and other data shall be as shown on the plans. 

1.02 MASONRY UNITS 

Unless otherwise specified and except for manhole construction, concrete block 
masonry shall be constructed of Grade N-I or N-II hollow masonry units. 

1.03 MORTAR AND GROUT 

Except as otherwise herein specified, all mortar and grout shall conform to 
Section 1.06. Mortar and Grout for use in sewer manholes shall be prepared 
from Type I I Cement or approved equal. All work shall be executed in the 
best workmanlike manner and in full compliance with the applicable building 
ordinances. Masonry walls shall be laid true, level, and plumb in accord
ance with the plans. Surfaces of masonry units shall be clean, dry, and free 
from dirt when laid in the walls. 

1.04 CONSTRUCTION 

All concrete block units shall be dry when laid. During construction, all 
partially laid walls, as well as units in storage, shall be protected from 
moisture. All concrete block units and any partially laid walls which become 
wet during the construction shall be permitted to dry for at least one week or 
longer i f required by weather conditions before recommencing work. Proper 
masonry units shall be used to provide for all openings in walls, bond beams, 
lintels, pilasters, etc., with a minimum of unit cutting. Where masonry unit 
cutting is necessary, all cuts shall be neat and regular and edges exposed in 
the finished work shall be cut with a power-driven abrasive saw. Where no 
bond pattern is shown, the wall shall be laid up in straight uniform course 
with regular running bond. Intersecting masonry walls and partitions shall 
be bonded by staggering the joints to form a masonry bond and the use of 1/4 
inch minimum diameter steel ties at 24 inches o.c. maximum. Where stack bond 
is indicated on the plans, approved metal ties shall be furnished and installed 
as directed by the CONTRACTING OFFICER (CO.) Mortar joints shall be straight, 
clean and uniform in thickness. Unless otherwise specified or detailed on the 
plans, horizontal joints shall be approximately 3/8 inch thick with full mor
tar coverage on the face shells, shall have vertical joints buttered well for 
a thickness equal to the face shell of the block, and these joints shall be 
shoved tightly so that the mortar bonds to both blocks. Masonry to be plas
tered shall have all mortar joints trowel cut flush. Exposed walls shall have 
joints tooled with a round bar (or V shaped bar) to produce a dense, slightly 
concave surface well bonded to the block at the edges. Tooling shall be done 
when the mortar is partially set but s t i l l sufficiently plastic to bond. All 
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tooling shall be done with a tool which compacts the mortar, pressing the ex
cess mortar out of the joint rather than dragging i t out. If i t is necessary 
to move a block so as to open a joint, the block shall be removed from the wall 
cleaned and set in fresh mortar. 

1.05 PLACING REINFORCING STEEL 

Reinforcing steel and wire mesh type of reinforcing shall be placed as indica
ted on the plans. Splices shall be lapped a minimum of 40 diameters, except 
that dowels other than column dowels need be lapped only 30 diameters. Col
umn dowels shall lap 50 diameters. Outside horizontal steel shall lap around 
corners 40 diameters and be carried through columns unless otherwise shown on 
the plans. Inside horizontal steel shall extend as far as possible and bend 
into corner core. A dowel shall be provided in the foundation for each ver
tical bar. Where horizontal courses are to be fill e d , metal stops shall be 
used. Use of paper stops will not be permitted. All horizontal reinforcing 
steel shall be laid in a course of bond beam blocks filled with grout. Ver
tical cores containing steel shall be filled solid with grout and thoroughly 
rodded. Where knockout blocks are used, steel shall be erected and wired in 
place before 3 courses have been laid. Vertical cores at steel locations 
shall be filled as construction progresses. Where knockout blocks are not 
used, vertical cores at steel locations shall be filled in l i f t s of not more 
than 4 feet. The maximum height of pour shall be 8 feet. Cores shall be 
cleaned of debris and mortar and shall have reinforcing steel held straight 
in place. If ordered by the CO., inspection and cleanout holes shall be pro
vided at the bottom of each core to be filled. Reinforcing shall be inspec
ted prior to placing grout. 

1.06 CURING 

Newly constructed masonry shall be kept damp for at least 5 days with a nozzle 
regulated fog spray sufficient only to moisten faces of the masonry but not 
of such quantity as to cause water to flow down over the masonry or by the 
use of approved curing compounds. 
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SECTION 05120 

STRUCTURAL AND RIVET STEEL, RIVETS, 
BOLTS, PINS, AND ANCHOR BOLTS 

1.01 GENERAL 

All steel, the class of which is not definitely designated herein or on the 
plans, shall conform to the requirements of ASTM A 36. 

A. MILL TOLERANCES 

Rolling and cutting tolerances, permissible variations in weight and dimen
sions, defects and imperfections shall not exceed the limits for structural 
steel contained in ASTM A 6. 

1.02 BOLTS 

A. UNFINISHED BOLTS 

The bolts shall have square heads and square nuts unless otherwise speci
fied. The bolts shall be long enough to extend entirely through the nut 
but not more than 1/4 inch beyond. Washers shall not be furnished unless 
specified. 

Steel bolts shall conform to the requirements of ASTM A 307, except that 
steel manufactured by the acid-Bessemer process shall not be used. 

1.03 ANCHOR BOLTS 

Anchor bolts shall be manufactured from steel conforming to ASTM A 36 or A 307. 

1.04 MILD-STEEL FORGINGS FOR STRUCTURAL PURPOSES 

Steel forgings shall be made from steel of forging quality and shall conform 
to the requirements of ASTM A 235. They shall be Class C forgings with a maxi
mum carbon content of 0.35% and shall be given a thorough annealing. The metal 
shall have a minimum Brine!! hardness number of 130 and a maximum of 190 when 
tested in accordance with ASTM Test E-10. 
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SECTION 05301 

METAL 

1.01 GENERAL 

These spec i f i ca t ions cover the hot-dip galvanizing of various metals where 
required by the deta i led plans or spec i f i ca t ions . 

1.02 SPECIFICATIONS 

Materials shal l be hot -d ip galvanized and the weight and un i formi ty of coating 
determined in accordance wi th the standard spec i f i ca t ions given in the fo l low
ing tab le : 

GALVANIZING SPECIFICATIONS 

Mater ia l or Test 
Std. Spec. 

ASTM Class 

Corruaated Meta l Pioe A 444 

Flat Steel or Iron Sheets A 525 

Iron or Steel Wire A 1 16 2 

Chain-Link Fabric (Galv. a f ter Fabrication) A 392 1 

Barbed Wire A 121 2 

Steel Pipe Rails A 120 

Structural Shapes, Tie Rods, Ornamenta l 
Iron Railings, Handrains, Manhole and 
Catch Basin Steps, and Curb Armor A 123 

Bolts, Nuts, Washers, Anchor Bolts, Packing 
Spools, Gray Iron a n d Mal leab le iron 
Castings, a n d Steel Castings A 153 

Guard Rails A 525 

1.03 WORKMANSHIP 

The galvanizing shall be applied in such a manner that the spelter will not 
peel off. The finished product shall be free from blisters and excess spelter; 
and the coating shall be even, smooth, and uniform throughout. Machine work, 
dye work, cutting, punching, bending, welding, drilling, thread cutting, and 
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other fabricating work shall be done as far as is practicable before the 
galvanizing. No member shall be galvanized which is out of alignment. All 
members, nuts, bolts, washers, etc. shall be galvanized before a structural 
unit is assembled. All uncoated spots or damaged coatings due to poor work
manship, rough handling, or any other reason shall be cause for rejection. 

1.04 TEST COUPONS 

Test coupons for determining the quality of the galvanizing shall be wired to 
the materials to be galvanized before immersion in such a manner as to repre
sent the amount of coating deposited on the materials. 

1.05 REPAIR OF GALVANIZED SURFACES 

Unless otherwise specified, where galvanized surfaces are field or shop cut, 
broken, burned, or abraded, thus breaking the galvanizing, the locations thus 
damaged shall be coated with a paint containing zinc-dust such as "Galvalloy" 
or "Galvicon" or an approved equal. 
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SECTION 06100 

ROUGH CARPENTRY 

1.01 GENERAL 

A. DESCRIPTION 

1.011 Furnishing and installing, complete, all rough carpentry work 
as shown on the drawings and herein specified, including all necessary 
connectors, hangers, and anchors. 

1.012 Setting door frames, installing doors, weatherstripping and hardware. 

1.02 PRODUCTS 

A. MATERIALS 

1.021 All products of this Section, unless otherwise specifically approved 
in advance, shall meet or exceed the following minimums: 

ITEM MATERIAL AND GRADE 

C. 

D. 

Blocking 
Plywood 
Gypsum Wall board 
Fasteners; screws for 
gypsum wall board 

Joint Treatment materials 
for gypsum wall board 

Ponderosa Pine, Stud Grade 
3/4" Marine Grade, D.F.P. C-D 
Water-resistant board: ASTM C-630, 5/8" 
thick, Grade Type X, tapered edges 
Self drilling, self-tapping, bugle head, for 
use with power driven tool. Type S for wall-
board to sheet metal application. Type G 
for wall board to wall board application. 

Joint Tape: ÂTM C-475, perforated tape. 
Joint compound: ASTM C-475. Ready-mixed 
joint compounds: Conform with ASTM A-36. 

Use only galvanized hardware at exterior 
frami ng. 

Common (except as shown), conforming with Fed
eral Spec. F F-N-l-1. Use only galvanized 
nails at exterior locations. Shingles must 
be installed with self-locking nails. 

All lumber shall be seasoned and shall have a maximum moisture content 
of 19%. 

All lumber shall be protected, ventilated, and kept under cover at the 
job site. 

Miscellaneous metals: Spikes, bolts, washers, lag screws, and connectors 
shall be galvanized in accordancd with ASTM 153. 

Steel Hardware 

Nails 
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1.03 WORKMANSHIP AND INSTALLATION OF ROUGH CARPENTRY 

A. GENERAL 

All work shall be well braced, closely f i t t e d , thoroughly spiked, accur
ately set, leveled, plumbed, and r ig id l y secured in place. 
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SECTION 06200 

FINISH CARPENTRY 

1.01 WORKMANSHIP AND INSTALLATION OF FINISH CARPENTRY 

A. FITTING, TRIMMING AND HANGING OF DOORS 

Doors shall be fitted, hung and trimmed as hereinafter specified and 
as indicated on the drawings. All doors shall have 1/8" clearance at 
sides and top, and 3/16" clearance over threshold, unless otherwise 
directed. Doors in openings without thresholds shall have 3/8" clear
ance unless otherwise noted. Doors 1-3/4" or more thickness shall have 
the lock or latch edge bevelled at the rate of 1/8" in 2"; doors shall 
be hung and trimmed with hardware as specified. 

B. INSTALLATION OF FINISHED HARDWARE 

Install all finished hardware in accordance with Division 8 of these 
specifications, and in strict accordance with the manufacturer's recom
mendations. Do not drive screws with a hammer; unless otherwise indi
cated on the drawings, set all finished hardware at the following heights 

Cylinder Dead Locks Center 52 inches above finished floor 
Door Knobs Center 36 inches above finished floor 
Door Pulls Center 40 inches above finished floor 
Push Plates Center 45 inches above finished floor 
Top hinge Top 7 inces below head of frame 
Bottom hinge Bottom 11 inches above finished floor 
Middle hinge Equal distance between top and bottom hing 

C. INSTALLATION OF ACCESSORIES 

Install all accessories in strict accordance with the manufacturer's in
structions, taking special care to install firmly and securely with all 
anchors drawn up tight. 

D. CLEANING UP 

Keep premises in a neat, safe, and orderly condition at all times during 
progress of this portion of the work. Do not allow the accumulation of 
sawdust, cut ends, or debris. At the end of each working day, or more 
often i f required for safety, thoroughly sweep all surfaces where refuse 
has settled and remove the refuse to an area designated for its storage. 
At completion of this portion of the work, thoroughly broom clean all 
surfaces of the interior. 
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b t U 1UK [)/Z \ Z 

RIGID INSULATION 

1.01 GENERAL 

A. SUBMITTALS 

1) Manufacturer's Literature 

2) Certificates that materials meet specification requirements. 

B. PRODUCT DELIVERY, STORAGE AND HANDLING 

1) Deliver material in manufacturer's o r ig ina l , unopened packaging 

2) Store in area protected from weather, moisture and open flames 

C. ENVIRONMENTAL REQUIREMENTS 

1) Do not install when temperature is below 55 degrees F. 

2) Do not install when raining or on a wet surface. 

1.02 PRODUCTS 

A. ADHESIVE: Use manufacturer's recommended adhesive applied according to 
label directions. 

B. MECHANICAL FASTENERS: Minimum length 1/2" longer than insulation 

C. RIGID INSULATION - RIGID THERMAL INSULATION 

2" thick extruded polystyrene insulation boards which shall have a mini
mum compressive strength of 25 psi and maximum water vapor transmission 
rate of 1.1 per -inch and shall conform to Federal Specification HH-1-5426, 
Type II, Class B. 

1.03 EXECUTION 

A. PREPARATION OF SURFACES 

1) Walls shall be plumb, true to dimensions, and clean. Mortar joints 
shall be cut flush with masonry. 

2 ) Use mechanical fasteners and styrofoam brand mastic applied to back 
of wood nailer in beads or spots 6" on center. Position until the adhes
ive sets. 
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1.04 INSTALLATION 

A. After surfaces have been prepared, adhere insulation to walls in a horiz 
tal position, closely butted and with vertical joints staggered. Apply 
mastic to the foam in accordance with one of the following methods: 

1) Masonry Walls: Use manufacturer's recommended adhesive applied in 
spots or ribbons according to label directions. 

2) Concrete Walls: Use Manufacturer's recommended mastic applied in 
spots or ribbons according to label directions. Supplement mechanical 
fasteners on 2- to 3- foot centers installed in accordance with manu
facturer's specifications. 

B. Apply firm uniform pressure over foam board to level surface and bond to 
substrate. 
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SECTION 07240 
ROOF AND DECK INSULATION 

1.01 GENERAL 

A. RELATED WORK SPECIFIED ELSEWHERE 

1.011 1) Roofing: Section 07510 

1.021 PRODUCT DELIVERY, STORAGE, HANDLING 

1) Deliver material in manufacturer's original unopened packaging 

2) Store in area protected from weather, moisture and open flames 

3) Do not install insulating materials until construction has 
progressed to the point that inclement weather will not 
damage or wet insulation. 

1.02 MATERIALS 

1.021 BATT INSULATION 

A. Batt insulation shall be 9" thick batt insulation, 
Kraft faced, meeting requirements of Federal Specification 
HH-1-521E, Type 11, completely non-organic, and non-absorptive, 
with an "insulation only" R-value of 11 for heat flow horizontal. 
Provide flanges on the batt insulation for fastening the insulation 
to'wood members. Other widths may be used to f i t other spacings. 

B. Fasteners: Fasterners used for installing batt insulation shall 
be only those specifically recommended by manufacturer of 
insulating material used. 

1.03 EXECUTION 

1.031 SURFACE CONDITIONS 

Prior to work of this section, carefully inspect all areas in which 
insulation will be installed and verify that all work of other 
trades is sufficiently complete and approved to permit commencement 
of insulation installation. Verify that no conditions exist which 
will prevent achieving designed insulation values. 
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1.032 INSTALLATION 

A. Install all insulation materials in accord with manufacturer's 
recommendations, directions, requirements and specifications 
employing workmen skilled in application of these materials. 

B. No voids between structural members and the insulation, or between 
batts will be allowed. Install in exterior wall of all heated 
spaces where shown on the drawings. The insulation shall be 
attached to wood studs,as recommended by the manufacturer. 

1.033 INSPECTION 

Upon completion of this portion of the work, carefully inspect the 
entire installation and determine that all areas to be insulated have 
been properly and adequately insulated before application of wall finish. 

20 FEBRUARY 80 07240 Page 07240-2 



SECTION 07500 

MEMBRANE ROOFING AND ASPHALT SHINGLE ROOFING 

1.01 GENERAL 

A. DESCRIPTION 

The asphalt shingle roofing for this work shall include, but is not 
necessarily limited to, all asphalt shingle roofing and base flashing not 
called for in other sections. 

B. RELATED WORK SPECIFIED IN OTHER SECTIONS 

Roof flashings may be. required as part of the work described. Under Sec— 
^ofrWZQ-^+asMng.-and Trim'-i-aftd- 16400 "Electrical". Coordinate as re
quired all other trades to ensure completely watertight installation of 
all roofing and roof flashing. 

C. CODES AND STANDARDS 

In addition to conforming with all pertinent codes and regulations, conform 
with all requirements of Underwriters' Laboratories, Inc., for Class A 
rating. 

D. SUBMITTALS 

1) Manufacturer's Literature 

2) Certificates that materials meet specifications requirements. 

3) Use all means necessary to protect the roofing materials before, 
during and after installation and to protect the installed work of other 
trades. 

1.02 MATERIALS 

A. ASPHALT SHINGLE ROOFING 

Shingle Roof Shingles shall be 235 lbs. asphalt shingles, smaples of 
which shall be submitted to CONTRACTING AGENCY for approval. Shingles 
shall be minimum weight 235 lbs. per square and shall be installed in 
strict accordance with manufacturer's instructions over a layer of 15 
lbs. asphalt impregnated felt. Entire asphalt shingle roof shall be 
covered by a manufacturer's 20 year bond. 

1.03 EXECUTION 

A. SURFACE CONDITIONS 

Prior to all work of this section, carefully inspect the roof deck and the 
installed work of other trades, and verify that all work is complete to 
the point where roofing installation may commence and that the completed 
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installation will be in strict accordance with the design as shown on the 
drawings and in these specifications. In the event of discrepancy, immed
iately notify the Contracting Agency and proceed as directed. | 

B. INSTALLATION 

1) Install the complete roofing system in strict accordance with the maniH 
facturer's current recommendations. Roof deck must be dry before roofing 
is installed. The fi r s t row of shingles on all shingle roof shall be , 
doubled. 

2) Base flashing shall be installed in accordance with the manufacturer's 
detail for a 20-year endorsement. 1 

C. TESTING 

The CONTRACTING OFFICER may, at his sole discretion and at any time during 
installation of the roofing or, therefore, during the guarantee period; 
order a sample, or samples, to be cut at random from the roof installation 
to determine whether the base felt has been properly lapped and whether 
the shingle roofing has been installed as specified. I f the sample is 
immediately approved by the CO., patch the area or areas of such test 
cuts to whatever size and dimension as needed to properly ensure the speci
fied longevity of the roof. I f the sample is not, for any reason, immedi
ately approved by the CO., install all temporary protection necessary to 
prevent penetration of water through the roof until final patches or new 
roofs are installed and, upon decision of the CO., make all required 
patches and repairs. Test cuts and patching, i f ordered by the CO., 
shall be at no additional cost. 
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SECTION 07811 

PLASTIC SKYLIGHTS 

1.01 GENERAL 

A. RELATED WORK SPECIFIED ELSEWHERE 

1) Membrane Roofing and Asphalt Shingle Roofing: Section 07500 

2) Flashing and Trim: Section 07620 

B. QUALITY ASSURANCE : ACCEPTABLE MANUFACTURERS 

1) Hillsdale Industries, Inc. 

2) Naturalite, Inc. 

3) Wasco Productions, Inc. 

or approved equal. 

1.02 PRODUCTS 

A. INTEGRAL CURB SKYLIGHTS 

Wasco #ASl-3636 Translucent Acryl ic Double Dome 

1.03 EXECUTION 

A. INSTALLATION 

1) Comply with manufacturer's instruct ions. 

2) Set unit plumb, level and true with no stress on plast ic. 

3) Use strippable coating on plast ic to protect during roofing and other 
operations. 

4) Shingled roof applied extending up curb and under counter-flashing. 

B. CLEANING AND ADJUSTING 

1) After a l l adjacent operations are complete, clean and polish plastic 
dome. 

2) Adjust for smooth operation. 
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SECTION 08110 
HOLLOW METAL DOORS AND FRAMES 

1.01 GENERAL 

A. QUALITY CRITERIA - TEST REPORTS AND CERTIFICATIONS 

Certification of labeled construction fire doors and frames shall be 
furnished for doors not requiring labels but requiring labeled 
construction 

B. DELIVERY, STORAGE AND HANDLING 

1.011 Deliver, store and handle hollow metal work in a manner to 
prevent damage and deterioration. 

1.012 Provide packaging such as cardboard or other containers, separators 
banking, spreaders and paper wrappings to protect hollow metal items. 

1.013 Store doors upright, in a protected dry area, at least 1" or more 
off the ground or floor and at least %" between individual pieces. 

1.014 Follow special storage and handling requirements of the 
manufacturer. 

1.02 PRODUCTS 

A. BASIC MATERIAL 

1.021 Sheet metal for frames shall be hot rolled prime quality 
carbon steel. 

1.022 Sheet steel for doors shall be cold rolled stretcher level 
sheet steel. 

B. FRAMES 

1.023 Frames shall be combination buck, frame and trim type. 

1.024 Minimum gages: 16 gauge interior, 14 gauge exterior. 

1.025 Brake-form steel sheets: 
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1) Provide an anchor at each jamb for each 2'6" of foor height 
or fraction thereof. 

2) Vary anchor types to provide positive fastening to adjacent 
construction. 

3) Secure a metal clip angle at bottom of each jamb member for 
anchoring to floor, with a minimum of two fasteners. 

C. STOPS AND TRIMS 

Applied stops shall be formed of 18 gauge steel, corners made to a 
close, neat f i t and secured at 12" intervals with countersunk sheet 
metal screws. 

1.023 DOORS 

A. Face sheets shall be of 16 gauge steel. 

B. Internal Stiffeners: 

1) Minimum 16 gauge steel. 

2) Space at not over 6" centers. 

3) Spot weld to face panels at a maximum 5" intervals. 

4) Vertical edges of face panels shall be jointed and welded 
on maximum 6" centers, then ground smooth and filled with 
mineral filler to conceal seams. 

C. Sound Deadening: Interior surfaces shall be treated with sound-
deadening material to eliminate metallic ring. 

D. Insulation: Insulation of the door shall provide a maximum U-Factor 
of 0.47 

20 FEBRUARY 80 08110 Page 08110-2 



1.024 PREPARATION FOR FINISH HARDWARE 

A. Prepare doors and frames to receive hardware: 

1) Hardware supplier shall furnish hollow metal manufacturer 
approved hardware schedule, hardware templates and samples 
of physical hardware where necessary to insure correct fitting 
and installation. 

2) Preparation includes sindages and cutouts for mortise and 
concealed hardware. 

1.025 FINISH 

A. Doors and frames shall be leveled and ground smooth. 

B. Apply mineral f i l l e r to eliminate weld scars and other blemishes. 

C. Give factory coat of zinc rich rust-inhibitive metal primer. 

1.03 EXECUTION 

1.031 INSTALLATION OF FRAMES 

A. Exercise care in setting frames to maintain scheduled dimensions, 
hold head level and maintain jambs plumb and square. 

B. Secure anchorages and connections to adjacent construction. 

C. Wherever possible, leave frame spreader bars intact until frames 

are set perfectly square and plumb and anchors are securely attached. 

D. Secure frames to 8" bond beam. 

E. Allow for expansion movement as required. 

F. All hollow metal frames shall be grouted solid in all wall assemblies. 

1.032 INSTALLATION OF DOORS 
A. Apply hardware in accord with hardware manufacturer's templates 

and instructions. 

B. Adjust operable parts for correct function. 
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C. Remove hardware, with exception of prime-coated items, tag, box 
and reinstall after finish paint work is completed, 

1.033 PRIME COAT TOUCH UP 

A. Immediately after erection, areas where prime coat has been damaged 
shall be sanded smooth and touched up with same primer as applied 
at shop, 

B. Remove rust before above specified touch-up is applied. 

C. Touch up shall not be obvious. 

D. Before job painting is started, finish on frame and doors shall 
comply with the finish on approved sample. 

1.034 PROTECTION 

Protect installed hollow metal work against damage from other construct!' 
work. 
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SECTION 08710 

FINISH HARDWARE 

1.01 GENERAL 

1.011 DESCRIPTION 

A. Related work specified elsewhere: 

1) Rough Carpentry ; Section 06100 

2) Hollow Metal Work: Section 08110 

B. Description of System: 

1) Finish hardware includes all items known*commercially as 
builders' hardware. 

2) Items generally furnished as a part of a complete assembly 
are not to be included herein. However, master keyed cylinders 
are to be provided for these products. 

1.012 QUALITY ASSURANCE 

A. Manufacturer: Obtain each kind of hardware from only one manufacturer. 

B. Installer: Install hardware by experienced tradesman. 

1.013 PRODUCT DELIVERY, STORAGE, HANDLING 

A. Deliver individually packaged hardware items at times and locations 
for installations. 

B. Provide secure lock-up facilities for hardware delivered but not 
yet installed. 

1.02 PRODUCTS 

1.021 MATERIALS 

A. Base Metals: Produce units of base metal indicated using 
manufacturer's standard alloy, composition, temper and hardness. 

B. Form into required shapes and sizes by method indicated. 

C. Fasteners: 

1) Provide Phillips flat-head screws finish to match, for 
installation. 
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2) Match to manufacturer's standard finish for the latch and 
lock sets. 

B. Provide finishes established by BUM A. 

C. Provide protective lacquer coating on all exposed hardware finishes 
on brass, bronze and aluminum, 

1.022 FINISHES 

A. General - US 10B 

1) Match finish of every hardware unit at each door to extent 
possible. 

2) Match to manufacturer's standard finish for the latch and 
lock sets. 

B. Provide finishes established by BHMA. 

C. Provide protective lacquer coating on all exposed hardware finishes 
on brass, bronze and aluminum. 

1.023 BUTTS 

A. Shall conform to Military Sepcification MIL-S-20107A, Notice 1. 

1. Door shall have lh" pair butts. 

2. Door shall have AH" butts. 

3. All butts shall be sized in width to clear all trim. 

1.024 LOCKS AND LATCHES 

A. All locks and latches shall be 7 pin "BEST". 

1.025 THRESHOLDS 

A. Thresholds shall be made of aluminum. 

1.026 SILENCERS 

A. Hollow metal doors. 

1) Three per door. 
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1.03 EXECUTION 

1.031 INSPECTION 

A. Review ins tellation procedures related to doors 
and frames. 

B. Examine hardware for unusual provisions, including special 
operational features, security devices, UL labels and similar 
considerations. 

1.032 INSTALLATION 

A'. General 

1) Install in compliance with manufacturer's directions 

2) Install each item completely and remove and store during 
finish application. 

3) Reinstall after completion of finishing operation. 

4) Do not install surface-mounted items until finishing is complete. 

B. Mounting: Mount units at heights listed in Section 06200-1.024 

1.033 ADJUST AND CLEAN 

A. Adjust and check each operating item and each door 

1) Lubricate moving parts. 

2) Replace units which cannot be adjusted to operate freely. 

B. Cleaning: Clean items to restore proper function and finish. 
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SECTION 09900 

PAINTING 

1.01 GENERAL 

This work shall consist of furnishing paint and other materials, cleaning the 
surfaces to be painted, and applying the paint in substantial compliance 
with the specifications and as shown on the plans or directed by the Contracting 
Officer. (CO.) 

1.02 MATERIALS 

1.021 Acceptable paint products are manufactured by Engard, Amercoat, 
Koppers, Wellborn and DuPont, or approved equal. 

1.03 CONSTRUCTION REQUIREMENTS 

1.031 All surfaces to be painted shall be clean and dry before paint is 
applied. Paint shall be applied only when the atmospheric temperature is 
above 50 degrees F. 

When paint is applied in cold or damp weather, adequate heated enclosures 
shall be provided and maintained until the paint is dry. 

1.032 All paint shall be thoroughly mixed before and during application 
with approved mechanical mixers. Thinner shall not be added unless approved 
by the CO. The amount of thinner to be added shall not exceed 5 percent 
by volume. For minor structural steel items, red lead paint for field 
applications by spraying may be thinned with not more than one part of mineral 
spirits to 8 parts of paint, as packaged by volume, 

1.034 Contact surfaces which are to be riveted, welded, or bolted with high 
strength bolts, in the shop or in the field and surfaces that will be inaccessible 
after fabrication or field erection shall be painted prior to erection. 

1.035 After erection, rust, dirt, grease, and other deleterious material 
shall be removed from the steel members as directed by the CO. The heads 
of rivets and bolts, field welds edges of contact surfaces, and all 
surfaces from which the shop coat was omitted shall be thoroughly cleaned and 
painted with one coat of the same type of paint as the shop coat. Field paint
ing shall consist of the type of paint and the number of coats shown on the 
plans. Where successive paint coats are of the same 
color, the initial coat shall be tinted slightly to permit distinction between 
the coverage of each coat. The final coat shall not be tinted. 

1.036 Wood surfaces shall be painted in conformity with the details shown 
on the plans 
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SECTION 15060 

PIPE AND PIPE FITTINGS 

1.01 GENERAL 

The water line and appurtenences shall be installed as shown on the plans and 
details, and as specified herein and subject to the terms and conditions of 
the contract. 

1.02 MATERIALS 

1.021 PIPE 

Main line pipe and f i t t ings shall be as specified in AWWA as follows: 

Plastic Pipe C 900 

Asbestos - Cement Pipe C 400-77 

Concrete Cylinder Pipe C 300 

Cast-Iron or Ductile Iron Pipe C 101-67 

Steel Pipe C 200 

1.022 VALVE BOXES 

Valve boxes and lids shall be the type and size shown on the plans 
or as specified in the Supplementary Specifications. 

1.023 TAPPING SADDLES 

Tapping saddles shall be of bronze, cast-iron malleable iron, or 
ductile iron with straps of bronze, iron, or steel. Iron or steel 
straps and nuts shall have a heavy cadmium or galvanized plating 
applied after the threads have been cut and finished. All saddle 
straps and nuts or material other than bronze shall be f i e ld coated 
with tar enamel after installation. The saddles wi l l be clean and 
dry when the tar enamel is applied. Gaskets for all saddles shall 
be of rubber or neoprene. The saddles shall be tapped for the type 
of thread being used on the corporation stop. As an alternate to 
tapping saddles, pretapped couplings may be utilized in conjunc
tion with asbestos-cement pipe when approved by the Contracting 
Officer (CO.). 
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1.03 INSTALLATION 

1.031 GENERAL 

A. Pipe and accessories shall be new and unused. The type of pipe to 
be installed shall be as shown on the drawings. Steel or ductile iron 
pipe shall be used. Pipe and accessories shall be handled in such a 
manner as to insure delivery to the trench in sound, undamaged con
dition. Particular care shall be taken not to injure the pipe coating. 
No other pipe or material of any kind shall be placed inside of a 
pipe or fitting after the coating has been applied. 

B. The interior of the pipe shall be thoroughly cleaned of foreign 
matter before being lowered into the trench and shall be kept clean 
during operations by plugging or other approved methods. When work 
is not in progress, open ends of pipe and fittings shall be securely 
closed so that no other substances will enter the pipes or fittings. 
Any section of the pipe found to be defective before or after laying 
shall be replaced with sound pipe. 

C. All nuts and bolts utilized in underground pipe connections shall 
be stainless steel, high strength cast iron or high strength wrought 
iron. The full length of each section of pipe shall rest solidly 
upon the bed, with recesses excavated to accomodate bells and joints. 
Any pipe that has the grade or joint disturbed after laying shall 
be taken up and relaid. Pipe shall not be laid in water or when 
trench or weather conditions are unsuitable for the work except by 
permission of the CO. All unconnected ends of pipes shall have 
a valve, plug, or cap installed on i t . 

D. Plastic identification tape shall be installed two feet above 
all underground ut i l i t y runs, but not less than 12 inches below 
finished grade. The type of u t i l i t y shall be indicated on the tape. 

1.032 TRENCHING AND BACKFILLING 

All trenching and backfilling shall be in full accordance with 
Section 02221 of these specifications and as modified above for 
pipe laying in general. 

1.04 PIPE LAYING 

1.041 Pipe shall be la id to l ine and/or grade shown on the plans. Changes 
in horizontal or vert ical alignment of the pipe at a j o i n t shall not 
exceed the manufacturer's recommended deflection for the type and 
size pipe being l a i d . When the change required is more than the 
recommended, a f i t t i n g or several short jo in ts of pipe shall be used. 

1.042 On al l push-on type jo in ts (bell and spigot, f l u i d - t i t e , and r ing-
t i t e ) the rubber gasket shall be removed, cleaned, the groove cleaned, 
the gasket replaced, and the bell or plan end cleaned before jo in t ing . 
The gasket and the bell or plan end of the pipe to be jointed shall 
both be lubricated with a suitable soft vegetable soap compound to 
fac i l i t a te j o in t i ng . Care shall be taken to insure that neither the 
bell or co l la r , or the pipe being jointed is damaged as i t is being 
homed. 
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1.043 Flange and mechanical j o i n t s shal l be made wi th machine bol ts and 
nuts of the proper size only. A l l components of these types of 
j o i n t s shal l be cleaned before j o i n t i n g . Only one (1) gasket w i l l 
be permitted i n a f lange j o i n t . In a mechanical j o i n t the p la in 
end pipe shal l be f u l l y seated before the gasket and gland is 
sl ipped up to the b e l l . Nuts on both types o f j o i n t s shal l be 
t ightened by a l te rna t ing nuts 180° apart . 

1.044 Duct i le i ron pipe shal l be i ns ta l l ed i n accordance wi th AWWA Speci
f i c a t i o n C 600 and as herein spec i f ied . 

1.045 Steel pipe shal l be i n s t a l l e d in accordance w i th AWWA Spec i f i ca t ion 
C 600 or AWWA Spec i f i ca t ion C 206 fo r welded j o i n t and as herein 
spec i f ied . A l l f i e l d welded j o i n t s shal l have one (1) primer coat, 
one (1 ) coat of coa l - ta r enamel of 3/32 inch thickness and one (1) 
wrapping of bonded asbestos f e l t applied to the outside of the j o i n t 
and one (1) coat of primer applied to the inside of the pipe a f t e r 
j o i n t i n g . 

1.046 A l l f i t t i n g s and valves shal l be ins ta l laed as per the type of j o i n t 
as stated above and as shown on the plans. 

1.047 A l l coupl ings, camps, sleeves, etc . shal l be i ns ta l l ed as per the 
manufacturer 1s recommendati ons. 

1.048 The fo l lowing table spec i f ies the type of tap required fo r various 
sizes and types of water pipes: 

Size of taps Size of taps 
where saddles Where insertion 
are required of fitting 

Size of Main is required 

4" C.I. 1-1/4" All larger 

6" C.I. & Up 1-1/2" & 2" All larger 

1.05 CUTTING 

The cutting of any type of pipe shall be done as per the manufacturer's 
recommendations. Care shall be taken in cutting any pipe that has an 
internal and/or external lining or coating. 

1.06 BLOCKING AND RIGID JOINTS 

All tees, crosses, bends and valves not called out on the plans as rigid 
joints shall have concrete poured in the general shape and to the minimum 
dimensions shown on the plans, between the pipe and the undisturbed wall 
of the trench. The concrete shall be placed in such a manner that no con
crete is in contact with any bolts or nuts on the pipe line. 

All caps, plugs and valves on dead end lines will be blocked. 
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1.08 HYDROSTATIC TESTS 

The CONTRACTOR shall be required to hydrostatic test all water mains, laterals, 
dead ends, and service lines in accordance with AWWA Specifications C 600. The 
test shall be conducted in the presence of the CO. or his authorized repre
sentative. The testing of the lines shall be done without being connected to 
existing lines unless approved by the CO. The CONTRACTOR shall provide 
all temporary plugs required. If connections to the existing lines are allowed 
by the CO., i t is with the understanding that the CONTRACTOR assumes any and 
all responsibility in case of damage or failure of the existing system. Leak
age through connections to the existing system, leaks in the existing lines, 
or leaking existing valves under the test pressure will invalidate the test. 
The lines shall be tested at 150 pounds or 1.5 times the normal working pres
sure of the line, whichever is greater, for not less than two (2) hours. 
All taDS, gauges and necessary equipment shall be provided by the CONTRACTOR 
as approved by the CO., however, the CO. may utilize gauges provided by 
him i f he so elects. Each section of the new line, between valves shall be 
tested to demonstrate that each valve will hold the test pressure. No pipe 
installed will be accepted i f the leakage is greater than that determined by 
the following formula: 

, ND V~P~ 
L " 7400 

in which L is the allowable leakage in gallons per hour; N is the number of 
joints in the length of pipeline tested; D is the nominal diameter of the 
pipe in inches; and P is the test pressure in pounds per square inch gauge. 
During the test the test pressure should not lose more than lOpsig without 
being pumped back up to test pressure. The totals of the gallons of water 
required to hold the test pressure during the two (2) hours and the amount 
of water required to return the line to the test pressure at the end of 
the test period is the total leakage. If the total leakage is less than 
the allowable, the line can be accepted. All visible leaks will be repaired 
regardless of the amount of leakage. 
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SECTION 15061 

STEEL WATER PIPE 

1.01 GENERAL 

This specification covers steel pipe and the interior and exterior protective 
coating for use in water supply and distribution systems carrying water and 
pressure. 

1.02 PIPE 

1.021 

1.022 

1.023 

1.03 FITTINGS 

1.031 

1.032 

1.033 

Pipe 6 inches and larger in diameter of either the fabricated or mill 
type shall be manufactured in accordance with AWWA C200. 

Wall thickness for steel pipe 6 inches and larger shall be based on the 
computation techniques contained in AWWA M-ll, Steel Pipe Design 
Manual, computations shall take into consideration internal pressure, 
external pressure and any special physical loading. 

Pipe in sizes less than 6 inches in diameter shall be in accordance 
with ASTM A53, standard weight (Schedule 40). 

Fittings for pipe 4 inches and larger in diameter shall be fabricated 
of the same kind of steel and same wall thickness as the pipe to which 
they are to be connected. Dimensions shall be as shown in AWWA C208. 

Fittings for pipe 24, 3 and 34 inches in diameter shall be in accord
ance with ASTM A234, Grade B, butt weld type, for use with standard 
weight pipe. 

Fittings for pipe less than 24 inches in diameter shall 
Federal Specification WW-P-521, Type I I (zinc coated), 
shall conform to Federal Specification WW-P-531, Type B. 
with steel to brass or bronze seats. 

conform to 
Unions 
, galvanized 

1.04 FLANGES 

Flanges shall be slip-on type conforming to AWWA C207 dril led as specified in 
ASA B16.5. 

1.05 JOINTS 

Steel pipe shall be prepared for one of the following types of joints as noted 
on the plans. 
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A. Bell-and-spigot ends prepared for 0-ring rubber gaskets. 
B. Lap joints for f ie ld welding. 
C. Beveled ends for f ie ld butt welding. 
D. Plain ends f i t t ed with butt straps for f ie ld welding. 
E. Ends prepared for mechanical coupled f ie ld joints. 
F. Plain ends f i t t ed with flanges. 

Unless otherwise shown on the plans, the pipe joints shall comply with 
AWWA Standards. Joints tolerances shall not exceed those specified 
in AWWA C201. 

1.06 LININGS AND COATINGS 

1.061 GENERAL 

Underground pipe shall be coated on the exterior with coal-tar enamel 
and wrapped. 

1.062 Coal-tar enamel lining and coating shall be in accordance with AWWA 
C203. The coating on exterior surfaces 24 inches and larger shall be a 
follows: A uniform coat of coal-tar primer shall be applied, followed 
by a coat of hot coal-tar enamel into which shall be bonded, using a 
wrapping machine, a layer of 234 pound asbestos or 40 pound rag f e l t 
or a layer of fibrous glass and finished by wrapping with Kraft paper. 

1.063 Asphalt mastic coating shall be in accordance with The Asphalt Instituti 
Construction Series No. 96, Specification M-2. 

1.064 Asphalt Coated and Wrapped-The exterior surfaces of the pipe and f i t t i n i 
shall be sand or gr i t blasted followed by a uniform coat of asphalt 
primer followed by a coat of hot asphalt not less than 3/32 inch in 
thickness and wrapped as specified for coal-tar coatings. 

1.065 Pipe installed above ground shall have exterior coatings of Chlorinated 
Rubber Aklyd Paint in accordance with AWWA C204. 
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SECTION 15062 

CAST IRON PIPE 
(STANDARD AND DUCTILE) 

1.01 GENERAL 

Cast-iron pipe shall be of the sizes and type shown or specified and shall 
conform to the following specifications: 

1.02 DUCTILE IRON PIPE 

Ductile iron water pipe shall conform to AWWA Specification C151. 

1.021 FITTINGS 

Ductile iron f i t t ings of the mechanical joint , push-on joint or 
flanged type, as specified, shall conform to AWWA Specification C110. 

1.022 THICKNESS 

Wall thickness of ductile iron pipe shall be determined in accordance 
with AWWA Specification C150 for trench condition 4, 5 foot cover 
and truck loading unless otherwise specified. Pipe shall be of class 
200 for 5 foot earth cover. 

1.023 LINING 

Ductile iron water pipe and f i t t ings shall be cement mortar and 
bituminous seal coated inside in accordance with AWWA Specification 
C104. 
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SECTION 15063 

COPPER PIPE 

1.01 COPPER TUBING 

Copper tubing shall conform to the requirements of ASTM B 88 and shall be 
Type K, hard for exposed service and soft for buried service. Fittings shall 
be cast bronze or forged brass containing 85% copper. Joints may be soldered, 
flared or compression for soft tubing. Joints shall be soldered for hard 
tubing. Solder shall be 50-50 tin-lead or 95-5 tin-antimony. Bends in 
soft copper tubing shall be made with the appropriate equipment. 
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SECTION 15101 

GATE VALVES 

1.01 GATE VALVES 

Gate valves shall conform to AWWA C 500. Gate valves shall be designed 
for an operating pressure of 150 psi or better and shall be double-
risk, parallel seat-type, iron body, bronze mounted, inside screw, 
non-rising stem, with "0" ring seals, with standard hub nut. Gate 
valves shall open counter-clockwise and shall have mechanical joint 
ends, unless otherwise required. 
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SECTION 15109 

FIRE HYDRANTS 

1.01 FIRE HYDRANTS 

Fire hydrants and their extensions shall be in accordance with UL listed 
and FM approved traffic type. Fire hydrants shall have one 5i inch diameter 
valve opening; 5 inch mechanical joint of slip-on inlet connection; two 2\ 
inch hose nozzle connections; and one 4i inch steamer nozzle with National 
Standard Fire Hose Coupling Screw Threads or as specified by the owner. Fire 
hydrants shall have a pentagon operating nut, be designed for 150 psi working 
pressure service, and have a normal bury of 3i to 4 feet unless field 
conditions require a deeper bury, in which case extensions will be used 
as as to bring the bottom of the break-off flange 2 to 8 inches above the 
top of finish grade. 

The pipe fittings and fire hydrants starting at the street main and ending at 
the fire hydrant itself shall be lying in a line perpendicular to the street's 
centerline. Fire hydrants shall be installed in as near a vertical position as 
possible and shall have no more than | inch variation from a vertical line 
between the breakway flange and the top of the fire hydrant. 

Fire hydrants shall be painted from the top to a point 1 foot below the 
ground level flange. The color shall be red. 
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SECTION 15110 

DIAPHRAGM STYLE CHECK VALVE 

1.01 GENERAL 

A. This valve shall open to permit flow when inlet pressure is greater 
than the discharge pressure. When the discharge pressure is greater 
the valve shall close tightly to prevent return flow. 

This valve shall be a diaphragm type globe or angle valve, hydraulically 
operated by line pressure. It shall be springloaded and have a single 
removeable seat and a resilient disc. The valve stem shall be guided 
at both ends by a bearing in the valve cover and an integral bearing 
in the valve seat (sizes 2" - 16"). 

No external packing glands are permitted. The diaphragm shall not be 
used as a seating surface, and there shall be no pistons operating 
the valve. All necessary repairs other than replacement of the valve 
body shall be possible without removing valve from the line. 

This valve shall contain auxiliary controls which permit adjustment of 
the opening and closing speeds. 
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SECTION 15111 

RUBBER FLAPPER CHECK VALVE 

1.01 GENERAL 

The rubber flapper swing check valve shall have a heavily constructed cast 
iron body and cover. The body shall be long pattern design (not wafer), 
with integrally cast on end flanges. The flapper shall be Buna-N having an 
"0" ring seating edge and be internally reinforced with steel. 

Flapper to be captured between the body and the body cover in a manner to 
permit the flapper to flex from closed to full open position during flow 
through the valve. Flapper shall be easily removed without need to remove 
valve from line. Check valves to have full pipe size flow area. Seating 
surface to be on a 45 degrees angle requiring the flapper to travel on 45 
degrees from closed to full open position, for minimum head loss and non-
slam closure. 

Buna-N flapper to have an elastic spring, molded integrally, to assist the 
flapper to close against a slight head to prevent slamming. 

Valve designed for 175 psi working pressure for water. The valve shall be 
suitable for buried service, in which case, stainless cover bolts must be 
furnished. 
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SECTION 15170 

METERS, GAUGES, PUMP CONTROL VALVES 

1.01 GENERAL 

A. PUMP CONTROL VALVES 

Valve shall be a diaphragm actuated, single seated, composition disc, 
hydraulically operated globe-type valve. It shall have two operating 
chambers sealed from each other by a flexible synthetic rubber fully-
supported diaphragm. The valve disc shall have a rectangular cross section 
and shall be retained on three sides. 

Control of valve operation shall be by means of an externally mounted, 
four-way solenoid pilot valve. Self-cleaning strainers shall be used 
to protect the control system. Check valves in the control system shall 
be of the diaphragm type. Valve shall utilize line pressure for operation. 
A Limit-switch must be installed to be adjustable over entire valve travel. 
Valve shall be equipped with a built-in type check feature to prevent 
reverse flow. 

Valve shall be rated for 150 psi service. The valves shall be wired 
and piped to remain closed after the pump has started until the pump 
discharge has reached a predetermined, adjustable pressure at which time 
the valve will slowly open at a field adjustable rate. Upon a stop signal, 
the valve will slowly close while the pump is s t i l l running, closing rate 
shall be field adjustable. The valve shall be adjusted for quick closure 
in the vent of power failure or other malfunctions which stop the pump 
while the pump control valve is open. 

B. AIR RELEASE AND VACUUM VALVES: 

Air and vacuum valves shall be provided at locations shown on the drawings. 
Valves shall be set on the discharge header between the pump and the vic-
taulic coupling. Valve shall be 1" 200 psi or eaual, and shall be equipped 
with a stop valve. 

C. PRESSURE SWITCH: 

There shall be provided on the discharge pressure gauge and suction 
pressure gauge a pressure switch complete with shut-off cock. Capacity 
shall be equal to the pressure gauge with manual adjustment for proper 
setting. Pressure switches shall be a mercury , with normally open 
contacts. Pressure gauges and switch shall be rigidly attached to a 
suitable mounting. 

D. PRESSURE GAUGES: 

Each pump shall be provided with a discharge and suction pressure gauge 
of the direct reading Bourdon Tube Type equipped with an individual 
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shut-off cock. The gauges shall have iron bodies and be calibrated in 
pounds per square inch (psi) in not more than 2 lb. increments from 
0 to 30 for the suction gauges and 0 to 200 for the discharge gauges. 

E. PIPE SUPPORTS: 

Pipe supports shall be provided where indicated on the drawings. 

F. METERS 

Meter shall be vertical flow meter of the propeller type suitable for 
mounting on a standard flanged tee. 150 pound flanged. The 
meterhead shall consist of a totalizing register, cover plate, drop 
pipe, propeller and drive mechanism. The cover plate shall be of cast 
iron sized to permit removal and insertion of the complete propeller and 
drive assembly through the top flange of tee. The drop pipe shall be 
affixed to the cover plate by means of a flanged connections, to provide 
rigid support to prevent vibration. The propeller shall be polyethylene 
plastic. 

Meter shall register within plus or minus 2% of the true flow of water 
at all flows between 90 and 900 GPM. Register shall be a six digit 
straight reading in GPM. Meter shall be suitable for adaptation of 
electric transmission unit for remote instrumentation. It shall be 
equipped with a wall mounted 4" strip chart 120 day recorder with primary 
recording in GPM, secondary recording in MGD. The totalizer shall record 
in gallons. 
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SECTION 15220 

PIPING SYSTEM - INTERIOR PIPING 

1.01 GENERAL 

A. SCOPE 

The work covered by this section of the specifications consists of 
furnishing all plant, labor, equipment, appliances and materials and 
in performing all operations in connection with this section of the 
specifications, the applicable drawings and subject to the terms and 
conditions of the contract. 

1.02 APPLICABLE SPECIFICATIONS 

The following standard specifications or the latest revision thereto form 
a part of these specifications. 

A. AMERICAN WATER WORKS ASSOCIATION STANDARDS 

For Suction and/or Discharge Headers 
C2202 Steel Water Pipe 
Wall thickness 3/8" Grade B all sizes pipe 
C201 Fabricated Electrically welded steel water pipe 
C203 Coal-tar enamel protective coatings for steel water pipe 
C206 Field Welding of Steel Water Pipe Joints 
C207 Steel Pipe Flanges 

C208 Dimensions for steel water pipe fittings 

B. AMERICAN STANDARD SPECIFICATIONS 

For piping smaller than 8" diameter 
A 21.6 Cast Iron pipe centrifugally cast in metal molds, for water 
or other liquids. 
A 21.10 Cast Iron fittings, 2" through 48" 
A 21.50 Thickness of Ductile Iron Pipe 

C. Pipe for water lines within the pump station shall be steel unless 
otherwide specified on the plans. All pipe form a point five feet 
outside the pump station shall be as specified in Section 15060, 
"Pipe and Pipe Fittings". The pipe and accessories shall be new and 
unused. The interior of the pipe shall be thoroughly cleaned of foreign 
matter, and shall be kept clean during operations by plugging or other 
approved method. 

1.021 PUMP HEADER 

The pump header including all interior pump piping, suction and 
discharge pipe saddled shall be shop fabricated steel conforming to 
the requirements contained herein. The shop fabricated steel header 
shall consist of header lengths with flanged connections to valves 
and future inlets with elbows miter cut and welded, reinforcing as 
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required at bends and over pipe supports as shown on the drawings 
and with the provision of Dresser Type Couplings at locations to be 
selected by the Contractor and approved by the Contracting Officer, 
(CO.). The steel pipe saddles or supports shall be constructed by 
the header fabricator. Pipe design pressure shall be 150 psi. 

Steel pipe for both the interior header and exterior piping shell 
conform to the requirements of American Water Works Specifications 
C202 and C210 the latest revisions thereof unless otherwise speci
fied. The diameter of the steel pipe as required shall be con
strued as meaning the nominal size as indicated in the above 
referenced AWWA Specifications. The steel pipe shall have a 
minimum wall thickness based on an allowable stress of 13,500 
psi, plus a corrosion and mechanical strength thickness of 0.05 

Steel pipe shall have not more than one circumferential 
nor more than one longitudinal seam per regular section. 

1 . SPECIALS AND FITTINGS 

Steel pipe specials and fittings shall be of the same 1 

material and thickness as the pipe. Specials and fittings 
may be of standard steel tube turns or segmentally welded 
sections, with ends to accomodate the type of coupling 
or joint specified for the pipe. Specials and fittings that 
cannot be mechanically lined or coated shall be lined as well 
as coated and wrapped by hand, using the same materials as 
are used for pipe, with the same number of applications of 
each material carefully, smoothly applied. 

2 . JOINTS 

Joints shall be welded or flanged where shown on the drawings 
or specified herein conforming to the requirements of American 
Water Works Specification C207 and C206 and shall be designed 
for a minimum operating pressure of 150 psi. Flanges shall 
be faced and dril led for the connection of gate valves and 
other f i t t ings as specified herein. The jointing of steel 
pipe sections or f i t t ings shall be by the use of bolted ( 

1.022 STEEL PIPE 

A. MATERIAL 
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couplings such as the Locking Dresser Coupling or equal. 
Welding shall not be permitted except where i t is deemed 
necessary and approved by the CO. 

3. PROTECTIVE COATING 

A. External 

Interior header - Steel Pipe, fittings and joints utilized 
for the steel header and not buried shall receive a prime 
and finish coat or paint in accordance with the section 
PAINTING of these specifications. Steel pipe utilized 
for the steel header but buried under the floor shall 
conform to the provisions contained herein for exterior 
piping. 

B. Internal 

Interior Header - Steel Pipe, f i t t ings and joints utilized 
for steel header within the pump house shall receive 
coal-tar enamel protective coating in accordance with 
American Water Works Specification C203. 

B. INSTALLATION 

1. Handling 

While being shipped, delivered and installed, pipe and acces
sories shall be handled in a manner to insure a sound, un
damaged condition. Particular care shall be taken not to 
injure the pipe coating or lining. Pipe shall be adequately 
protected against bending and flexure cracking or lining 
during handling and shipment. Rigid inspection of all pipe 
sections and fittings will be made by the CO. prior to 
the installation. No other pipe material of any kind shall 
be placed inside the pipe or fitting after the coating has 
been applied. 

2. Cutting 

Cutting shall be done in a neat and workmanlike manner and 
shall conform s t r ic t ly with the manufacturer's recommendations. 

3. Tests 

After pipe is placed, the joints made, the pipe shall be sub
jected to a pressure test equal to the specified working 
pressure and proved tight at the pressure. Portions of the 
system may be tested in order to facilitate the construction, 
all pipe which are to be embedded in concrete or lay under 
concrete shall be tested before placing the concrete. The 
Contractor shall provide all equipment and apparatus necessary 
to perform the tests. The test shall be the responsibility of 
the Contractor and certified by the CO. 
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SECTION 15230 

BOOSTER PUMPING EQUIPMENT 

1.01 GENERAL 

The Booster Pumping Equipment and appurtenances called for in this section, 
and on the plans shall be installed as shown on the accompanying plans 
and in conformance with recommendations as specified by the manufacturer. 

1.02 CLOSE COUPLED VERTICAL TURBINE PUMPS 

Close coupled vertical turbine pumps shall be constructed in accordance 
with Standards of the Hydraulic Institute and American Water Works 
Specification E 101, except as hereinafter modified. 

1.021 PUMP DISCHARGE HEADS 

Pumps shall have heads to provide for above base, horizontal 
discharge of water. The discharge outlets shall be flanged 
(150 psi) of the size required by the pump design, but in no 
case shall the discharge velocity (average) be greater.than 
10 fps at the rated capacity. 
The pump discharge heads shall be designed and constructed for 
installation as shown on the drawings. Design shall provide 
for a maximum bearing stress on the concrete of 750 psi which 
loads shall include all dead loads, moments, torques, and thrusts 
caused by operating the pump in the manner proposed. 
The pump dishcarge heads shall provide for connection to the 
flanged suction pipe, (complete with gasket and bolts), con
nection of pump motor, connection of the discharge column outer 
pipe, and installation of mechanical shaft seal. 

The pump discharge head shall be provided with piping and air 
relief valve to release any air which might be entrapped in 
the suction pipe outside of the discharge column. Such piping 
shall also provide for installation of suction pressure gauges. 

1.022 MECHANICAL SEAL 

The mechanical shaft seal to be utilized on the pump discharge 
head shall be of stainless steel construction utilizing a hardface 
material such as stellite or a ceramic overlay. The seal shall 
consist of Buna-N "0" or "Quad" rings, a dense pure carbon and 
steel gland housing. The mechanical seal may be of the balanced 
or unbalanced design in accordance with the seal manufacturers 
pressure-velocity ratings. A spare seal shall be furnished 
with each pump. All mechanical seals shall be approved by the 
seal manufacturer for the specific operating conditions convered 
under these specifications. Mechanical seal to be furnished 
with integral shaft sleeve of 600 brinnel hardness. 
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1.024 HEADSHAFT COUPLING 

The motor to pump shaft coupling shall be spacer type, flanged, 
readily accessible and removable without removal of motor. Shaft 
coupling shall provide for removal of mechanical shaft seal 
without removal of motor. Shaft coupling shall be rated for 
100% of maximum torque and axial loads computed for the pump 
furnished. 

1.025 DISCHARGE COLUMN 

The discharge column between bowl assembly and the pump discharge 
head shall be minimum length for water lubricated shaft. 

A) OUTER PIPE 
The outer pipe shall be standard steel water pipe conforming 
to AWWA C 200-75 psi working pressure. Pipe shall be coated 
inside and out with coal-tar enamel. Pipe may either be 
screwed or flanged to pump discharge head and bowl assembly. 

B) SHAFT BEARINGS 
If required, shaft bearings shall be pump manufacturer's 
standard with natural rubber bearing surface and stainless 
steel shaft sleeve, water lubricated. 

C) SHAFT 
The pump shaft shall be an extension of the impeller shaft, 
one piece from impellers to headshaft coupling. 
Shafting shall be 216SS stainless steel of adequate size 
and strength to do the work required. 
Shafts shall be furnished with a shaft sleeve at the mechanical 
seal. Shaft sleeve shall be hardfaced stainless steel with 
a brinnel hardness of 600. 

1.026 THRUST BEARING 

The thrust value for each pump shall be computed from shutroff 
through all head capacities and shall include the static load 
of the impeller shaft and motor rotor. A thrust bearing shall 
be provided which is rated for five year average life, continuous 
operation for 133% of thrust value at the design head and/or 
100% of thrust value at shut-off head, whichever is greater. 

1.027 BOWL ASSEMBLY 

A) GENERAL 
The bowl and impeller units shall be of high pressure con
struction and shall include the following features. 

B) BOWL OUTER WALL 

Bowl outer wall shall be increased in thickness to accomodate 
stress limitation of class 31 cast iron tensile strength. 
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C) BOWLS 

Bowls shall be close grained cast iron or semi-steel with the 
interior surfaces finished smooth. The bowls shall be assembled 
in a manner to assure perfect alignment at all times. Guide 
passages for water shall be designed so as to reduce friction 
to a minimum. Guide bearings shall be provided in each stage 
to insure proper alignment of the impellers, together with 
a water-lubricated bronze bushing or bearing at the bowl assembly 
intake to serve as the bottom bearing of the impeller shaft. 

D) IMPELLERS: 

Impellers shall be bronze or red brass containing not less than 
13% copper and shall be cast in one piece, accurately machined 
and precision-tested for dynamic and static balance. Impellers 
shall have characteristics such that the motor will not be overloaded 
at any point on the curve and the head characteristic shall 
be as steep as possible so that an increase or decrease in the 
operating head above or below the design point will not cause 
excessive variations in the pump capacity. All impellers shall 
be fixed rigidly and concentrically to the impeller shaft in 
such manner that they will not work loose but'will be easily 
removable. Impellers shall be of the enclosed type with replaceable 
impeller seal rings. 

E) IMPELLER SHAFT 

The impeller shaft shall be as specified in paragraph 5.c. above 
and will be 416 stainless steel. 

1.03 AIR AND VACUUM VALVES 

As indicated in paragraphl.021there shall be provided for each pump 
installation an air and vacuum relief valve piped to the top of the 
suction line for release of entrapped air. They shall be of one inch (1") 
size and shall be complete with gate valve and necessary piping to 
waste. 

1.04 TOOLS 

Any special tools required for the maintenance or operation of the 
pumping units shall be provided without additional cost to the 

1.05 ANTIVORTEXING DEVICES 

The pumps shall be included with an antivortexing device. 
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1.06 PUMP CHARACTERISTICS 

A) GENERAL 

Performance characteristics which are outlined by this specification 
are minimum required, and are referenced to the centerline of pipe 
at the face of the pump discharge and bell. All internal losses 
inherent in the construction of a particular pump shall be included 
in the selection of the pump to yield the specified net result. 

B) AVAILABLE NPSH 

The hydraulic conditions will provide 25 feet abs available NPSH. 
All pumps furnished shall have a required NPSH less than 25 feet 
abs for all capacities up to that pumped at 53.0 feet TDH for Pump 
#1 and 48.0 feet TDH for Pump #2. 

PUMP #1 (Electric Motor Driven) • 

Capacity (GPM) 
Design Pt. 

Capacity (GPM) 330 420 500 

TDH 53 43 •34 

Efficiency (Bowl) 74 76 72 

Speed 1 770 RPM 1770 RPM 1 770 RPM 

Available NPSH: 24.95 feet 

PUMP #2 (Gasoline Motor Driven) 
Design Pt. 

Capacity (GPM) 54 80 1 05 
TDH 48 36 26 
Efficiency 64 72 64 
Speed 3500 RPM 3500 RPM 3500RPM 

Three head-capacity-efficiency conditions are shown for the pump to 
indicate the general slope of the head-capacity curve in the region 
of normal operation. Pumps to be furnished shall have a head cap
acity characteristic curve within a tolerance of minus 0 to plus 
5% of the capacity of the given heads. Tolerances shown above refer 
to head capacity in GPM vs TDH. 

C) ELECTRIC MOTORS 

One pump shall be driven by a continuous duty polyphase electric 
motor, suitable for operation on a 60 cycle 3 phase alternating 
current of the voltage indicated on the drawings. Motors shall 
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conform to the requirements of ASA 50.2 and shall be rated for 50° 
C. rise design. Polyphase motors shall be vertical, squirrel-cage 
type, having normal starting torque and low starting current charac
teristics. 

D) GASOLINE ENGINE 

One pump shall be driven by a gasoline engine capable of turning the 
pump at 3500 RPM loaded at the design head conditions shown above. 
The engine shall be battery started and equipped with a clutch con
necting assembly compatible with the pump drive assembly. The engine 
clutch assembly must be flexible and provide for both drive and engine 
disengagement positions allowing the engine to be started, run and 
stopped without the pump being driven. 

The engine shall be equipped with a starter-generator and 12 volt 
sealed (water not needed) battery and trickle charge system connected 
to a 110 volt wall outlet. 

The engine exhaust shall be piped through the wall to the atmosphere. 

1.07 OVER-ALL EFFICIENCY 

A statement of the overall efficiency and the kilowatt-hour consumption 
per 1,000 gallon pumped against total dynamic head for each electric 
motor driven pump shall be submitted. 

1.08 DATASHEETS 

Data sheets which show the following information for each pumping unit 
shall be submitted. Failure to f i l l in the data sheets completely will 
be sufficient cause for rejection. 

1) Name of manufacturer 
2) Type of pump 
3) Number of stages and speed 
4) Diameter of impeller 
5) Type of bearings 
6) Size of suction and discharge piping 
7) Shut-off Pressure 
8) Impeller material 
9) Pump shaft material and diameter 
10) Head and capacity 
11) Make and type of motor 
12) Horsepower of motor at 60° C. temperature rise 
13) Type of motor bearings 
14) Net weight of complete unit 
15) Guaranteed KWH required to pump 1,000 gallons against 

Specified Head 
16) Combined overall efficiency of pump and motor operating at 

rated conditions 
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17) Does equipment offered differ from specification requirements: 
18) Minimum external reactive forces, torques and moments necessary 

to anchor pump during operation, including starting and stopping. 
19) Thrust Bearings: Pump thrust at all head capacities 

Rated Bearing Capacity 
Bearing Manufacturer 
Method of cooling and installation 

The pumps shall be factory tested and certified test curves for the 
pumps shall be supplied to the Contracting Officer. Test curves showing 
efficiencies less than that specified herein shall be cause for reject
ion of the unit. Field tests shall be performed after installation. 
The Contractor shall be responsible for the proper testing of the units. 
No tests shall be performed except in the presence of the CO. The 
Contractor shall guarantee in writing the pumping units to operate 
satisfactorily at the rated head and capacity. The Contractor shall 
state the guaranteed overall efficiency of the unit when operating at 
specified conditions. 

1.09 TESTS AND GUARANTEE 

A. TESTS 
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SECTION 15240 

RESERVOIR LINING 

1.01 GENERAL 

The work includes furnishing all materials, tools, synthetic rubber, etc., re
quired to provide and install a nylon/polyester reinforced membrane as a lining 
for potable water reservoirs, as shown on the drawings and these specifications, 
subject to the terms and conditions of the contract. 

1.02 CONTRACTOR'S EXPERIENCE 

The firm to perform the lining work shall have demonstrated by previous 
experience its ability to do the work. The required previous experience shall 
consist of having succussfully installed not less than 200,000 Sq. Meters, 
(2,152,000 sq. f t . ) , of continuous, flexible, membrane lining systems meeting 
these specifications on at least ten (10) successful chlorinated polyethylene 
lined reservoirs. The Contractor shall include a lis t of installations, 
giving owner's name, location, telephone number, size of job, superintendent, 
and date completed. The firm shall have been continuously in the business of 
installing the chlorinated ployethylene lining systems for at least five (5) 
years prior to the bid date and shall be approved for this work by the mem
brane manufacturer. 

1.03 LINING MATERIAL - TO BE 30 MIL. - 3 PLY 

The membrane shall be of nylon/polyester reinforced or chlorosulfonated poly
ethylene synthetic rubber. The material shall be manufactured specifically 
for application as a lining for water storage facilities. 

The membrane manufacturer shall have manufactured a minimum of 1,850,000 M̂  
(20,000,000 sq.ft.) of material meeting these specifications. 
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LINER 

3 PLY 30 MIL TYPE 

MUST MEET THESE STANDARDS 

Property Test Method Requirement 

Weight _ _ _ _ .220 Ibs/sq. f t . nominal 

Thickness ASTM 0 374 -
Method C 

0.027" Minimum 

Puncture 
Resistance 

FTMS 101B -
Method 2031 

100 Pounds Average 

Breaking 
Strength 

ASTM D751 -
Grab Method 160 Pounds Minimum 

Elongation ASTM D751 -
Grab Method 

15% Minimum 

Tear 
Strength 

ASTM D751 -
Tongue Tear 

20 Pounds Minimum 
both directions 

Ozone 
Resistance 

ASTM D1149 and 
ASTM D518 -
Method A: 50 pphm 
20? strain, 100° F 
10 days- exposure 

No cracks at 7 x magnification 

Cold 
Bend 

ASTM D2136 
at -45° F 

No cracks 

Seam 
Strength 

ASTM D816 -
Method B 

Exceeds that of parent material 
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B. The synthetic rubber sheeting shall be manufactured from a synthetic 
rubber compound containing not less than 45% (by weight) of chlorinated 
polyethylene or chlorosulfonated polyethylene synthetic rubber as the 
sole elastomer. 

C. The synthetic rubber sheeting shall be manufactured totally by calendering 
to produce a uniform sheet free of holes, hardened modules and delamination. 

D. The reinforcing fabric shall be one of the following: 

a. 8 x 8 x 250 denier (16 x 8 2:1 leno 140 warp/250 f i l l ) polyester 

b. 8 x 8 x 250 denier palin weave polyester 

c. 8 x 8 x 210 denier (16 x 8 2:1 leno 100 warp/210 f i l l ) nylon 

d. 8 x 8 x 250 denier (16 x 8 2:1 leno 140 warD/250 f i l l ) nvlon 

e. 10 x 10 x 100 denier Pdlyester 

The fabric shall be totally encapsulated within 0.38 cm (0.15 inch) 
sheets by the calendering process. The reinforcing fabric shall extend 
to between 1.27 cm (0.5 inch) and 2.54 cm (1.0 inch) of the sheet edge. 
Exposed fabric or indication of delaminating will not be permitted. 

E. The material shall consist of two plies synthetic rubber, 1 ply fabric 
(3 ply). 

F. The material shall be furnished with the exposed side black. The color 
shall be "built in"-to the material. 

G. SEAMING 

1. The finished r o l l goods shall be fabricated into panels up to 
1,850 M2 (20,000 square feet) in size 30 mil and 1300 M2 (14,000 
sq.ft.) 45 mil, using either an adhesive or a heat seaming method, 
as prescribed by the manufacturers to provide a "film tearing bond". 
This type bond is considered to be a bond sufficiently strong that 
a failure of the seam wi l l not occur at the bonded surfaces. 

2. All factory seams for either fabrication or repairs shall provide 
a minimum overlap of the reinforcing fabric of 1" and shall extend 
to the edge of the sheet so that no loose edge is present on the 
top side of the sheet. Loose edge on the underside of the sheet is 
permissible as long as the 1" minimum overlaD of the reinforcing 
fabric is maintained and a minimum of 1" bonded seam is maintained 
within the overlap. 

3. All field seams shall provide a minimum overlap of the reinforcing 
fabric of 2" and shall extend to the edge of the sheet so that no 
loose edge is present on the top side of the sheet. Loose edge on 
the underside of the sheet is permissible as long as the 2" minimum 
bonded overlap of the reinforcing fabric is maintained. A nominal 
6" overlap of liner panels shall be allowed to keep dirt out of the 
field seams. 
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I 
1.031 PREPARATION OF UNDERLYING SURFACE 

A. Preparation of Earth Subgrade: The previously excavated and filledti 
surfaces shall be trimmed to the elevations and contours indicated on j 
the drawings, and all loose earth, rock, cobbles, wire, stakes, m 
and other foreign matter shall be completely removed. Where grade M ' 
changed occur, the sharp break shall be eased by rounding the edge 
to approximately a 0.3M (12 inch) radius. The surface of the com- _ 
pleted subgrade shall be smooth, uniform and free from inequalities* 
or sudden change in grade. 

B. Removal of Unsuitable Materials: In areas where the lining is • 
to be placed, gravelly material containing cobbles or boulders w 
shall be removed to a depth of at least 0.2M (8 inches) below the 
elevations shown on the drawings. Where unsuitable materials have ft J 
been removed, the areas shall be restored to grade with selected m 
material from the excavation or with borrow of earth, sand or other 
approved materials. m 

1. Materials for the embankment shall consist of inorganic soils 
free of vegetation, trash, wood, brick, broken concrete, — 

cinders or other debris and organic materials. I 

2. The maximum size of stone or gravel in the embankment shall 
not exceed 10 cms (4 inches). The liquid limit as determined • 
by ASTM designation D-423, shall not be greater than 40 and m 
the plasticity index, as determined by ASTM designation D-424, 
shall not be any more than 10. m 

3. The embankment materials shall be placed in layers or l i f t s 
not to exceed 0.20 M (8 inches). Each layer shall be compactecL 
to the specified density before another layer of loose mat- • 
erial is placed. Each layer shall be compacted to a minimum • 
of 90% of the maximum dry density, as determined for the em-
bankment material by ASTM designation D-1557. The moisture • 
content of the backfill shall be within 2 percentage points o f * 
the optimum moisture content for material as determined by the 
specified compaction test. 

4. Water shall be added or material dried in a manner that will 
result in a uniform distribution of moisture in the material. m\ 

C. Sand Bedding: The bottom of the reservoir shall consist of a 6" 
layer of concrete sand, with grading as specified in Section 02502,— 

1.04. I 

D. Raking Subgrade: After completion of rolling the entire subgrade 
shall be lightly hand raked to remove all surface inequalities, 9 
irregularities, debris and foreign substances, and shall be ap- 9 
proved by the CO. 
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E, Maintenance: The subgrade shall be maintained by the general or 
earthwork contractor in a smooth, uniform, compacted condition until 
the lining is placed. 

1.032 PLACING LINING 

The lining shall be placed on the prepared suface in a regular pattern 
and sealed to all concrete structures and other opening through the 
lining in accordance with layout plans and details shown on drawings 
submitted by the Contractor and approved by the CO. The sheeting 
for both bottom and side walls shall be of such lengths and shall be 
placed in a manner to reduce jointing to a minimum. Lap type joints 
shall be used as shown on the plans or noted in the specifications. 
Sheeting shall be closely f i t and sealed around inlets, outlets,and 
other projections through the lining as detailed on the shop drawings. 

1.033 JOINTING TO CONCRETE STRUCTURES 

No curing compounds shall be used on any concrete areas to which the 
lining is to be sealed, such as column bases, structures and concrete 
pipe pads. Unless otherwise shown on the drawings, the minimum width 
of concrete shelf provided for the seal to structures shall be 0.2M 
(8 inches) 
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SECTION 15241 

RESERVOIR COVER 

1.01 GENERAL 

The work includes furnishing all materials, tools, synthetic rubber, etc., 
required to provide and install a nylon/polyester reinforced membrane as 
a cover for potable water reservoirs, as shown on the drawings and these 
specifications, subject to the terms and conditions of the contract. 

1.02 CONTRACTOR'S EXPERIENCE 

The firm to perform the cover work shall have deonstrated by previous 
experience its ability to do the work. The required previous experience 
shall consist of having successfully installed not less than 2,000 Sq. 
Meters, (21,500 sq.ft.) of continuous, flexible, membrane cover systems 
meeting these specifications on at least ten (10) successful chlorinated 
polyethylene covered reservoirs. The Contractor shall include a list 
of installations, giving owner's name, location, telephone number, 
size of job, superintendent, and date completed. The firm shall have 
been continuously in the business of installing the chlorinated polyethylene 
lining systems for at least five (5) years prior to the bid date and shall 
be approved for this work by the membrane manufacturer. 

1.03 COVER MATERIAL - to be 45 Mil - 5 ply 

A. The membrane shall be fabric reinforced chlorinated polyethylene 
or chlorsulfonated polyethylene. The material shall be manufactured 
specifically for application as a floating cover for water storage 
reservoirs. For a period of time at least 5 years prior to the bid 
date, the membrane manufacturer shall have manufactured a minimum of 
2,000 Sq. Meters (21,500 sq.ft)of the 45 mil 5-ply material for 
floating roof projects. 

The reinforced membrane shall be compounded synthetic rubber 
elastomer-coated nylon fabric conforming to the following 
requirements: 
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COVER 

5-Ply 45-Mil Type 

MUST MEET THESE STANDARDS 

Property Test Method Requirement 

Weight .332 lbs./sq. f t . nominal 

Thickness ASTM D374 - Method C 0.041" minimum 

Puncture 
Resistance 

FTMS 101B - Method 2031 165 pounds average 

Breaking 
Strength 

ASTM D751 - Grab Method 

200 pounds minimum 

Elongation ASTM D751 - Grab Method 

15% minimum ' 

Tear 
Strength • 

ASTM D751 - Tongue Tear 30 pounds average 

Ozone 
Resistance 

ASTM Dil49 and ASTM D518 -
Method A: 50 pphm, 202 
Strain, 100° F, 30 days 
exposure 

No cracks at 7x magnification f 

Cold Bend ASTM D2135 at -45°F. No Cracks jj 

Seam Strength ASTM D816 - Method B Exceeds that of parent material r 
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Property Test Method Typical Data 

Breaking Strength 

Fabri c 

ASTM D751, Grab Method 

64.04 Kg. 

113.40 Kg. 

(150 lbs.) 

(250 lbs.) Rubber 

Elongation 

Fabric 

ASTM D751 

30% 

Rubber 100% 

Puncture Resistance FTMS 1018-Method 2031 81.63 Kg. (180 lbs.) 

B. The synthetic rubber sheeting shall be manufactured from a synthetic 
rubber compound containing not less than 48% (by weight) of 
chlorinated polyethylene or chlorosulfonated polyethylene synthetic 
rubber as the sole elastomer. 

C. The synthetic rubber sheeting shall be manufactured totally bv 
calendering to produce a uniform sheet free of holes, hardened 
modules and delamination. There must be a minimum of 24% by 
formula weight of Rutile Titanium Dioxide pigment in the blue 
compound and a minimum of 39% Carbon Balck in the black compound 
to insure adequate protection from ultraviolet degradation. 

The reinforcing fabric shall be one of the following: 

1) 8 x 8 x 250 denier (16 x 8 2:1 leno 140 warp/250 f i l l ) polyester 
2) 8 x 8 x 250 denier plan weave polyester 
3) 8 x 8 x 210 denier (16 x 8 2:1 leno 100 warp/210 f i l l ) nylon 
4) 8 x 8 x 250 denier (16 x 8 2:1 Leno 140 warp/250 f i l l ) nylon 
5) 10 x 10 x 1000 denier polyester 

The fabric shall be totally encapsulated within the two 0.38 mm 
(0.15 inch) sheets by the calendering process. The reinforcing 
fabric shall extend to between 12.7 mm (0.5 inch) and 25.4 mm 
(1.0 inch) of the sheet edge. Exposed fabric or indication of 
delaminatina will not be permitted. 

D. The material shall consist of not less than 3 plies of synthetic 
rubber with two plies of nylon reinforcement. Basic calendered 
sheet size shall be 54" minimum width and fabricated at the 
membrane manufacturer's plant into large sheets up to 12,000 
sq.ft. size to effectively f i t the layout pattern for the facility. 

E. The material shall be furnished with the exposed side black. The 
color shall be "built in" to the material. 
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1.031 FLOAT SYSTEM 

A. The floats shall be composed of a closed cell polyethylene flexi-
rigid foam, encased in minimum 0.76 mm (0.030 inch) synthetic 
rubber and adhered with an adhesive to the under side of the cover. 

B. The flotation system will float the central portion of the cover in 
a manner such that the excess cover material will form depending 
folds or sumps next to the reservoir walls for the purpose of 
collecting rainwater. Minimum float size shall be 10.16 cms x 
30.48 cms (4" x 12") in cross section. Each float system shall be 
in a grid pattern with sufficient capabilities to support the 
floating cover dead load DIUS an average live load of 26.9 Kg/M2 

(5.5 lbs./ sq.ft.). 

1.032 SHOP DRAWINGS 

The reservoir cover shall be laid out and installed in accordance with 
shop drawings prepared and submitted by the installation contractor. 
All shop drawings shall be approved by the Engineer prior to any actual 
work being performed. The area of the cover shall be greater than the 
plan area of the reservoir at its upper periphery, so that excess cover 
material will be available to allow the cover to remain in contact with 
the water surface when the reservoir water level drops. The layout shaT" 
be designed to keep field jointing of the cover to a minimum, consistent 
with proper operation of the cover system. Shop drawings shall show 
joint details, float details, type and spacing of the top anchor system, 
details of hatch entry, etc. 

1.033 SEAMING 

A. All necessary field jointing between panels shall be made on the 
top of the float where possible. These seams shall lap a minimum 
of 6.5 cms (2.5 inches) and shall be sealed using the membrane 
manufacturer's recommended method. All field seams shall be kept 
dry for at least twelve hours to allow the seam to achieve its 
optimum strength. 

B. All factory seams for either fabrication or repairs shall provide 
a minimum overlap of the reinforcing fabric of 1" and shall extend 
to the edge of the sheet so that no loose edge is present on the to r 

side of the sheet. Loose edge on the underside of the sheet is 
permissible so long as the 1" minimum overlap of the reinforcing 
fabric is maintained and a minimum of 1" bonded seam is maintained 
within the overlap. 
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C. All field seams shall provide a minimum overlap of the reinforcing 
fabric of 2" and shall extend to the edge of the sheet so that r.o 
loose edge is present on the top side of the sheet. Loose edge on 
the underside of the sheet is permissible as long as the 2" minimum 
bonded overlap of the reinforcing fabric is maintained. A nominal 
6" overlap of liner panels shall be allowed to keep dirt out of the 
field seams. 

1.034 ANCHORING SYSTEMS 

The cover shall be attached to the upper periphery of the reservoir, 
using 4.76 mm x 50.8 mm (3/16" x 2") galvanized steel bars and 15.9 nm 
(5/8") dia. expansion bolts at 30.5 cms (12") O.C. or equal. A chafer 
strip shall be provided between all supporting points and inside edges 
of the concrete and the membrane system. There shall be no attachment 
of the cover to any part of the reservoir below its upper periphery. 
The cover must be perfectly free to rise and f a l l with the changing water 
level without constraint at any point, except for the attachment points 
at the upper periphery of the reservoir. 
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SECTION 15760 

UNIT HEATERS AND VENTILATION 

1.01 GENERAL 

Work done under t h i s sect ion shal l include the furn ish ing and i n s t a l l i n g of 
Unit Heaters and Fans in the loca t ion(s ) shown on the plans and in accordance 
wi th a l l codes and regulat ions regula t ing such Unit Heaters. 

1.02 MATERIALS AND EQUIPMENT 

A. CEILING AND HUNG ELECTRIC SPACE HEATER 

40,000 BTU output rating 
3 0 700 c.f.m. fan 480 volts w/internal thermostat and contacts. 

B. WALL MOUNTED "SHUTTER TYPE" EXHAUST FAN 

10" blade diameter capable of providing 500 c.f.m. of exhaust air. 
The exhaust fan will be connected to a metal frame with motorized 
louvers, and thermostatically controlled. (AMCA Test Code.) 

C. DOOR MOUNTED INTAKE LOUVER W/INSECT SCREEN 

The louver will be metal framed, 12" square gravity operated, capable 
of passing 750 c.f.m. of air at a velocity less than 700 ft./min. 

1.03 INSTALLATION 

The items shall be installed at locations and at elevations, heights, grades 
and positions as called for on the plans. 

n 
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16100 

ELECTRICAL - BASIC MATERIALS AND METHODS 

1.01 The work covered under this section consists of furnishing all labor, equip 
ment, supplies and materials, and performing all operations necessary for 
the installation of a complete system for power and lighting at the Pump 
House. Mention herein or indication on the drawings of articles, materials 
operations, or methods requires that the Contractor provide each item men
tioned, indicated or implied of quality and subject to the qualifications 
noted. 

A. CODES AND ORDINANCES 

All work performed under this contract shall be done in strict accord
ance with the current edition of the National Electrical Code, whether 
shown on the drawings or not, and all modifications required by any of 
the above authorities shall be made by the Contractor without addit
ional charge to the Contracting Officer (CO.) 

B. APPROVAL OF MATERIALS AND EQUIPMENT 

1. Within fourteen days after award of the Contract, and before any 
material is ordered, the Contractor shall submit the the CO. 
for approval a complete l i s t in quintuplicate of all materials 
and equipment he proposes to use. This l i s t shall give the manu
facturer's names and designations for each item. No consideration 
will be given to partial lists submitted from time to time. Items 
as specified may be listed only without shop drawings. 

C. CUTTING AND PATCHING 

All necessary cutting, drilling and patching walls, floors, partitions, 
ceilings, structural members, etc. as required for the proper instal
lation of the work under this contract, shall be done by the Contractor 
in a neat and workmanlike manner and subject to the approval by the 
CO. No structural members shall be cut by this Contractor without 
first obtaining written permission from the CO. 

1.02 LOCATION OF OUTLETS 

A. The approximate locations of cabinets, panel boards, switches, light 
outlets, power outlets, etc. are indicated on the drawings. However, 
they are not intended to give complete and accurate information. The 
Contractor shall determine the exact locations after thoroughly exam
ining the general building plans and by actual measurements during 
construction. 
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1.04 WIRING METHODS AND MATERIALS 

A. Raceways shall be rigid steel conduit, electrical metallic tubing or 
flexible metal conduit, unless noted. Rigid steel (threaded, thick-
wall) conduit shall be used for all underground runs, runs in slabs, 
feeder circuits and where required by the National Electrical Code 
for mechanical protections, etc. Flexible metal conduit shall be used 
for motor or equipment connections and then only to the extent of min
imum lengths required for the connection. Rigid conduit and electric
al metallic tubing shall be galvanized or sheradized mild steel. Con
duits in direct contact with earth shall be wrapped with Scotchwrap 
No. 51. All flexible metal conduit shall be liquid-tight. 

B. Conduit systems shall be installed concealed where possible. Exposed 
conduits shall be run parallel with the building walls in a neat and 
workmanlike manner. Locations of exposed runs shall be subject to 
the CONTRACTING OFFICER'S approval. 

C. Conduit and wire sizes not shown on the drawings shall be in accordance 
with the National Electrical Code. 

D. Where conduits are installed in slabs, i t must be done as soon as forms 
are in place and located in the center section of the slab in such 
a manner as not to impair the strength of the slab. 

E. Horizontal runs of conduit shall be so installed where possible to 
provide a natural drain of condensation with no pockets or traps. 

F. Conductors shall be No. 12 minimum. All conductors shall be color-
coded in accordance with the National Electrical Code and all conduc
tors of the same color shall be connected to the same ungrounded phase 
conductor throughout the entire installation. All conductors to be 
copper. 

G. Primary cable shall be shielded. Cables shall be insulated with 
cross-linked polyethylene. 5 KV cable shall be equal to General 
Electric SI-58065. Stress cones as recommended by the cable manufac
turer shall be provided for the shielded cable at all terminations. 

H. Conductor insulation for 600 volts or less shall be Type TW. Heat 
resistant wire shall be used where subject to high ambient tempera
tures and where otherwise noted on the drawings. Where Type RHW is 
specified, i t shall have a neoprene jacket. 

I . All conductor splices for 600 volts or less shall utilize compression 
fittings. 

J. Where underfloor conduits rise through the slab, the conduit shall 
extend unbroken approximately six inches above the slab to the first 
coupling, box or fitting. 

K. All control relays, pushbuttons and switches shall be heavy-duty type. 
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1.05 OUTLET BOXES 

A. Where more than one switch or device occurs: at the same location, 
use multiple-gang outlet boxes covered with a single plate. 

B. Outlet boxes shall be galvanized or sheradized pressed steel, one-
piece and fitted with covers suitable for the particular devices or 
fixture intended. Boxes shall be four-inch square, minimum, for wall-
mounting. Boxes shall be watertight where location is below floor 
or ground level, at all pump locations and where indicated. 

C. Outlet boxes occuring in concrete or masonry shall be installed and 
secured before the concrete is poured or the masonry erected. 

1.06 SAFETY SWITCHES 

The Contractor shall furnish and install in each location indicated on 
the drawings and elsewhere as required by the National Electrical Code, 
fusible safety switches of the sizes and capacities indicated or required. 
All fuses shall be dual element time-delay fusetrons. All switches to 
be NEMA, Type HD per NEMA KS1-1969. 

1.07 GROUNDING 

All conduits, cabinets, outlets and other equipment shall be properly 
grounded in accordance with the National Electrical Code as as shown on 
the drawings. Grounding conductors shall be provided as shown on the 
drawings. Conductors to have green insulation. 

1.08 ELECTRICAL CONNECTIONS TO SPECIAL EQUIPMENT 

The Contractor shall make all electrical connections to equipment fur
nished under other sections of these specifications and shall furnish wiri 
conduit, outlet boxes, etc. as required for same throughout the instal- , 
lation. The Contractor shall check all building plans and specifications 
to inform himself as to the amount of wiring that may be required and in
clude same in the bid. 

1.09 SIGNS AND NAMEPLATES 

All equipment operating at more than 240 volts shall have a warning sign 1 

painted on a conspicuous surface. The sign shall read "DANGER ( write j 
the number of volts inserted when actual number known) VOLTS" with red 
letters on a white background, of standard code size. Each motor starter,, 
disconnect switch, pushbutton station and other control components 
that are separately mounted shall have laminated nameplate or other ap- 1 

proved means of identifying each item with its respective motor or control 
device. All signs to be in accordance with latest OSHA Standards. 
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1.10 BOOSTER PUMP CONTROLLER 

Reduced voltage reactor type, non-reversing with 200 amp contactor rating. 
KVA interrupting rating to be 50,000 KVA at 480. Equipment to be 
Class 52. Starter unit to contain the following equipment: 

1. Three isolated vertical line connectors. 

2. One drawout'three-pole gang-operated line isolating switch assembly 
with two-direction driven isolating shutter, external operating handle 
interlocked to prevent opening the high voltage compartment door until 
the isolating switch is open and grounded. 

3. Three vertically mounted current limiting power fuses with indicators. 

4. One three-pole oil-blast start contactor immersed in oil with electrical 
interlocks and mechanical interlock to prevent opening isolating switch 
when contactor is closed. 

5. One control circuit single phase transformer (115 volt secondary). 

5. Two vertically mounted control circuit primary current limiting fuses. 

7. Two control circuit secondary fuses. 

8. ' One run-test circuit. 

9. One economizing resistor. 

10. One control circuit disconnect plug. 

11. Three current transformers. 

12. Three load terminals. 

13. One relay panel with one adjustable thermal overload relay, temperature 
compensated, three-pole, hand reset; one control relay; one silicone 
rectifier; one motor driven timing relay (adjustable). 

14. One set of control circuit terminal blocks. 

15. One operating and maintenance instructions. 

15. One three-phase starting reactor (50-65-80- taps). 

17. Surge protection consisting of three-phase capacitor and three-station 
class arresters. Surge protection to be connected between contactor 
and motor. 

18. Ammeter and voltmeter with selector switches and required C.T.'s. 

19. Hand-Off-Automatic Switch on door. 

20. Minimum of 2N0 and 2NC auxiliary contacts for low voltage interlocks 
or indicator functions. 
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21. Incomplete stquence timer and relay to provide incomplete sequence 
lock-out and indication to central control panel. 

22. Running time meter. 

1.11 CONTROL EQUIPMENT AND INSTALLATION 

A. FUNCTIONAL CONTROL AND COORDINATION 

All equipment furnished or installed under this section of the speci
fications shall be fully coordinated with all equipment specified in 
other sections of this specification. I t is the Contractor's responsi
bility to assure that all control wiring is furnished and installed 
to provide for all functions (control, local alarm, remote alarm and 
all indicating functions) speicified under other sections of this 
specification. I t is a requirement that all pump motors have running 
time meters installed. This can be provided as a part of and mounted 
in starters. 

B. Equipment for controlling pump starter shall be coordinated with the 
control section of this specification. The system shall incorporate 
all functions described in other sections of these specifications. 
All conduit, wiring and connections within the station which are require 
to comply with these functions are to be furnished and installed 
under this section of the specifications. 

C. SUBMITTALS I 

All control equipment furnished under this section of the specifica- j 
tions shall have complete ladder control diagrams submitted indicating j 
all interconnections with control or alarm equipment specified under 
other sections of this specification. The submittal shall clearly , 
show what wiring is external to the control equipment and shall show 
the identification proposed for each conductor. 

D. CONTROLLERS FOR 600 VOLTS OR LESS j 

Each motor shall be provided with a motor starter, either manual or 
magnetic, which provides that motor with thermal overload protection, I 
unless specifically excluded by the National Electrical Code. Con- j 
trollers shall be as manufactured by Square D, Cutler Hammer, General 
Electric, Westinghouse or Allen-Bradley or approved equal. Enclosure for 
starters shall be suitable for the location where they are installed. 

1. Manual Motor Starters shall be provided for all fractional horse
power motors and other single phase motors as indicated on the 
drawings or required. Starters for motors smaller than 1/4 horse
power need not be manual reset type. All other shall be manual 
reset type. Overloads shall be provided in all ungrounded supply 
conductors. 
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Magnetic Motor Starters shall be provided for all motors required. 
Overloads shall be provided in all phase motors. Overloads shall 
be manual reset type. The control circuit power shall be obtained 
from a control transformer mounted in the case of the controller, 
unless specifically noted otherwise on the plans. 

E. CONTROL WIRING INSTALLATION 

The installation and wiring of all electrical equipment furnished and 
installed as a part of this contract shall meet all conditions of 
this specification. Special attention is called to the following: 

1. All wiring to be in conduit. 

2. All control wiring to be color coded throughout. 

3. All control wiring to terminate on terminal strips. 

4. All signal and control wiring shall be marked at all termination 
points such as cabinets, terminal boxes, equipment racks, control 
panels, consoles', etc. Marking shall be according to approved 
control schedules of the manufacturer or as prepared by the Con
tractor, pre-marked, self-adhesive wrap around cloth-type markers 
shall be used. 
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