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ATTACHMENTS B-6 AND B-7 

REPLY TO NMOCD COMMENTS RE: 
DISCHARGE PLAN APPLICATION (GW-32) 

GIANT CINIZA REFINERY 

\ 



ATTACHMENT B-6 
GIANT REFINING COMPANY 

CINIZA REFINERY 

WASTEWATER AND GROUND WATER 
MONITORING DATA 
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EFFLUENT SOURCE AND CONVEYANCE TYPE 

Effluent 
Source 

API Separator 
Neutralization Tank 

Sewage 
Asphalt Pit 
Railroad Lagoon 

Type of 
Conveyance 

Steel Pipe Into Pond #1 
Unlined Ditch Into PVC Pipe 
PVC Pipe 
Unlined Ditch 
Steel Pipe 



EID ANALYSES 
(FEBRUARY 1984) 

SAMPLE AREA 

Neutralization Tank 
ronlo Railroad Catch Basin Water 
r o n l Railroad Catch Basin Sludge 

API Separator Effluent 
b K ' ° ° API Separator Sludge 
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ASSAIGAI ANALYTICAL LABORATORIES ANALYSES 

DATE 

March 13, 1985 

August 14, 1985 

AREA (SAMPLE NUMBER) 

API Separator Sludge (85-8) 

API Separator Effluent 
Neutralizer Tank Effluent 
Sewage Lagoon Water 

November 13, 1985 Asphalt Pond Water (8510110930) 
Railroad Pond Water (8510111615) 
Pond #9 Water (8510111706) 



ASSAIGAi 
ANALYTICAL 
LABORATORIES 

TOrGiant Refining 0300 
Sc. Rc. 3 Box 7 
Gallup, NM 87301 

SAMPLE ID: 3/13/85, API Seperacor sludge taken from bottom w/scoop 
Sample 8 85-8 

ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION LIMI 

Sb 16.0 ug/g 0.002 ug/g 
As 90-0 "g/g 0 .002 ug/g 
Ba 720. 0 ug/g 0.005 ug/g 
Be 0.20 "g/g 0.001 ug/g 
Cd 30. 0 ug/g 0.002 ug/g 
Cr 6100.0 ug/g 0.005 ug/g 

Cu 830-0 ug/g 0.002 ug/g 
Pb 530.0 ug/g 0.001 ug/g 

Ni 358.0 ug/g 0.0 1 ug/g 
Se 11.0 ug/g 0.002 ug/g 

Ag 53.0 ug/g 0.003 ug/g 

T l <0. 1 ug/g 0 . 1 ug/g 
Zn 13900.0 ug/g 0.004 ug/g 

EC NA 

PH 8.0 0.0 1 
Bulk D e n s i t y 1 .34 
S o l i d s weight f r a c t i o n 95.3 Z 
O i l weight t r a c t i o n A .7 Z 
Water weight f r a o t l o n <1 z 
I g n i t a b i l i t y 20 °c 

ug/g B e n z y l o t i l o r i d e <0.01 ug/g 0.01 ug/g 
b i s ( 2 - c n l o r o e c n y l ) e t h e r <0.01 ug/g 0.01 ug/g 
b i s ( 2 - C h l o r o l s o p r o p y l ) e c n e r <0.01 ug/g 0.01 ug/g 
b i s ( o n l o r o e c n y l ) e t h e r <0.01 ug/g 0.01 ug/g 
d i c n l o r o m e t h a n e <0.01 "g/g 0.01 ug/g 

d i c h l o r o p r o p a n o l <0.01 ug/g 0.01 ug/g 
t r i Q h l o r o b e n z e n e 6 <0.0 1 ug/g 0.01 ug/g 
1,2 dlbromoetnane <0. 01 ug/g 0-01 ug/g 
2 - o h l o r o p n e n o l 946.0 ug/g 0.0.1 ug/g 

2 , 4 - d i c h l o r o p h e n o l <0. 1 ug/g 0 . 1 ug/g 

2 , 4 , 6 - t r i c h l o r o p h e n o l s <0. 1 ug/g 0. 1 ug/g 

c e t r a o h l o r o p h e n o l <0- 1 ug/g 0 . 1 ug/g 
p e n c a o h l o r o p n e n o l <0. 1 ug/g 0- I ug/g 
b e n z o ( b ) f l u o r a n c h e n e 59.0 ug/g 0 . 1 ug/g 
b e n z o f j ) f l u o r a n c n e n c 60. 1 ug/g 0 . 1 ug/g 
c r i l o r o n a p t n a l e n e <0 . 1 ug/g 0 . 1 ug/g 
1 l u o r a n c h e n e 10.2 ug/g 0 . 1 ug/ g 
c h l o r o m e c n a n e 0.015. ug/g 0-01 ug/g 
bromomethane <0 .0 1 ug/g 0.01 ug/g 
v i n y l c n l o r i d e <0-0 1 ug/g 0.01 ug/g 



( 

TO:Giant R e f i n i n g 
Sr.- Re. 3 Box 7 
G a l l u p , NM 87301 

0300 

ANALYTE ANALYTICAL RESULTS NOMINAL DETEC 

ct i l o r o e t t i a n e <0.01 ug/g 0.01 ug/g 
methylene c h l o r i d e 0-022 ug/g 0.0] ug/g 
c r i c n l o r o f l u o r o m e t n a n e <0. 0 1 ug/g 0.0 1 ug/g 
1, 1 - d l c h l o r o e t n e n e 8 - 5 ug/g 0.01 ug/g 
1 , 1-dichloroer.hane 0.2 ug/g 0.01 ug/g 
t r a n s - 1 , 2 - d i o h l o r o e t h e n e 0. 1 ug/g 0.01 ug/g 
c n 1 o r or o r m 0.5 ug/g 0.01 ug/g 
1 , 2 - d i c h l o r o e t h a n e 0.7 ug/g 0 .01 ug/g 
1 , 1 , 1 - r.rlcnloroer.hane 56.2 ug/g 0.01 ug/g 
carbon t e t r a c h l o r i d e <0. 1 ug/g 0. 1 ug/g 
bromodlChloromethane <0. 1 ug/g 0.1 ug/g 
1 , 2 - d i c n l o r o p r o p a n e <0. 1 ug/g 0.1 ug/g 
t r a n s 1 , 3 - d l c h l o r o p r o p e n e <0. 1 ug/g 0. 1 ug/g 
c r i o n l o r o e c h e n e 0.4 ug/g 0.1 ug/g 
benzene 100.2 ug/g 0. 1 ug/g 
dibromoonloromethane <0. 1 ug/g 0.1 ug/g 
1 , 1 , 2 - t r l c h l o r o e c h a n e <0. 1 ug/g 0. 1 ug/g 
o i s - 1 , 3 - d i o h l o r o p r o p e n e <0. 1 ug/g 0.1 ug/g 
2 - o n l o r o e t h y l v i n y 1 e t n e r <0. 1 ug/g 0. 1 ug/g 
bromof o rm <0. 1 ug/g • 0.1 ug/g 
1 , 1 , 2 , 2 - t e t r a o h l o r o e t h a n e 0.3 ug/g 0.1 ug/g 
t e c r a c h l o r o e t h e n e 10.2 ug/g 0.1 ug/g 
t o l u e n e 76.0 ug/g 0.1 ug/g 
chlorobenzene 3.1 ug/g 0.1 ug/g 
e t h y l benzene 47.0 ug/g 0. 1 ug/g 
1,3-dicnlorobenzene 0.1 ug/g 0.1 ug/g 
1,2-dicnlorobenzene 0.1 ug/g 0. 1 ug/g 
1,4-dicnlorobenzene 0 . 1 ug/g 0-1 ug/g 

REFERENCE: "Test Methods f o r E v a l u a t i n g S o l i d Waste, Physloal/Chemlda1 
Methods", USEPA, SW 846, EMSL- C i n c i n n a t i , 1982-

An i n v o i c e f o r s e r v i c e s I s enc l o s e d . Thank you f o r c o n t a c t i n g A s s a i g a i 
L a b o r a t o r i e s . 

S i n c e r e l y , 

J e n n i i e r V.. S m i t h , Pn. 
L a b o r a t o r y D i r e c t o r 



ANALYTICAL 
LABORATORIES 

TO: Geoscience Consultants, Ltd. 
500 Copper N.W. Suite 325 
Albuquerque,NM 87102 

DATE: 
1498 

13 November 1985 

ANALYTE SAMPLE ID/ANALYTICAL- RESULTS / 
{•a // P. f~ i JU^cJ l l4 

510110930 8510111615 

1 *"7 
X -><-<~\ 

8510111706 

As <0.080 mg/l <0.050 rog/1 1.76 mg/l 
Ba 1.8 rog/1 <1.0 rog/1 16.0 rog/1 

\Cr O.050 rog/1 <0.050 rog/1 0.18 mg/l 
Cd - . . ' ̂ A"">_™g/i - -.^nin-nig/L-^ -l-LS-Jpg/l m—«.~ 
Pb <0.050 rog/1 <0.050 rog/1 6.9 rog/1 
Se <0.010 mg/l <0.010 mg/l 1.06 mg/l 
Ag O.050 mg/l <0.050 rog/1 0.60 mg/l 
Fe 0.34 rog/1 0.35 mg/l 3.3 rog/1 
TDS 184.0 mg/l 620.0 mg/l 205152.0 mg/l 
pH 8.3 7.8 6.5 
EC 310 urrhos/cm 510 urrhos/crn 280000 umhos/cm 
NO 3 0.1 rog/1 <0.01 rog/1 0.2 mg/l 
TKN 3.9 mg/l 4.9 mg/l 245.0 mg/l 
SO 4 <0.01mg/l 138.0 mg/l 2381.0 mg/l 
C l 30.0 rog/1 10.0 mg/l 120600.0 mg/l 
TOC 240.0 mg/l 
TOX O.01 rog/1 <0.01 rog/1 
Phenols O.01 rog/1 0.07 rog/1 0.15 mg/l 
Organic Scan <0.01 mg/l • <0.01 mg/l 



IJVQ. GeoScience Consultants 
™ ' A t t n : FancV Hides 

500 Copper N.W. Suite 
^ ^ e r q u e . N M 8710^ 

ANALYTE 

API 

DATE: 14 August 
1018 

1985 

TSS 
TDS 
Oil & Grease 
Phenols 
Benzene 
BOD 
COD 
Na 
K 
Ca 
Cr 
Mg 
p Total 
Cl 
SO 
4 

S Total 
HCO 

3 
Fe 
Cu 
Mn 
Zn 
Mo 
Al 
B 
NO as N 
3 

NH 
4 

TKN 
CN 

52.0 mg/l 
2490.0 mg/l 
75.4 mg/l 
52.6 mg/l 
9.9 mg/l 

567.4 mg/l 
1206.4 mg/l 
1275.0 mg/l 

9.0 mg/l 
89.0 mg/l 
1.44 mg/l 
10.0 mg/l 
<0.01 mg/l 
588.0 mg/l 

1812.0 mg/l 

7045.0 mg/l 
512.0 mg/l 

0.5 mg/l 
<0.03 mg/l 

0.2 mg/l 
<0.01 mg/l 
<0.01 mg/l 
<0.01 mg/l 
<0.01 mg/l 
<0.01 mg/l 

477.0 mg/l 

479.0 mg/l 
6.0 mg/l 

Neutralizer 

Tank 

<1.0 mg/l 
2324.0 mg/l 

<0.1 mg/l 
<0.01 mg/l 
<0.001 mg/l 

2.8 mg/l 
64.9 mg/l 

1296.0 mg/l 
4.0 mg/l 
90.0 mg/l 

<0.050 mg/l 
14.0 mg/l 
0.03 mg/l 
710.0 mg/l 
600.0 mg/l 

278.0 mg/l 
232.0 mg/l 

0.10 mg/l 
<0.03 mg/l 
0.03 mg/l 
<0.01 mg/l 
<0.01 mg/l 
<0.01 mg/l 
<0.01 mg/l 
<0.01 mg/l 

<0.01 mg/l 

1.8 mg/l 
<0.01 mg/l 

Sewage 
Lagoon 

28.0 mg/l 
1124.0 mg/l 
48.2 mg/l 
<0.01 mg/l 
<0.001 mg/l 

9.6 mg/l 
245.9 mg/l 
636.0 mg/l 

7.0 mg/l 
19.0 mg/l 

<0.050 mg/l 
8.0 mg/l 

0.35 mg/l 
61.0 mg/l 

489.0 mg/l 

241.0 mg/l 
308.0 mg/l 

0.12 mg/l 
<0.03 mg/l 

0.2 mg/l 
<0.01 mg/l 
<0.01 mg/l 
<0.01 mgA 
<0.01 mg/l 
<0.01 mg/l 

0.2 mg/l 

2.8 mg/l 
<0.01 mg/l 
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T 

API EFFLUENT ANALYSES 

9/70 8/4/71 B/1B/71 9/3/71 11/29/71 12/16/76 1/30/78 7/17/80 7/19/80 7/23/80 
9 A.M. 
11/8/84 

10 A.M. 
11/8/84 

NOON 
ll/B/84 

2 P.M. 
11/8/84 No Dt.tl No Dt.t2 No Dt. 13 

Chlorine 
Kolybdenui 
Nickel 
Silicon 
Silver 
Strontiui 
Tin 
Vanadi utt 
Tttriua 
Zinc 
Arsenic 
Mercury 
Seieniua 
Chroiiui 
Chloride 
Chrosate 
Ban us 
Cadmui 
Fluoride 
Iron 
Lead 
Manganese 
Copper 
Boron 
Hagnesiua 
Sodiut 
Potassiut 
Silica 
Aluainuc 
Cobalt 
Lithiut 
Calciui 

50 
NC 

ND 
700 

ND 
260 18 

<0.01 
0.003 
0.02 

0.02 

0.106 
0.05 
0.0009 
0.06 
0.7 

93.6 

0.5 
<0.001 
35.9 
1.77 
0.005 
0.06 
0.001 
0.3 

1.0 
0.008 
0.035 

31.8 

0.006 0.012 0.005 

0.004 0.005 0.015 

0.015 0.018 
0.91 0.64 

0.024 
1.2 

0.22 0.094 0. 105 
<0.001 <0.001 (0.001 

<o.oooi <:o.ooi <o.ooi 

2.71 
735.0 

39.2 
9.30 

0.89 1.27 
689.0 750.0 

1.13 
35.8 
2.37 

1.0 
628.0 

44.3 
1.09 

38.0 16.0 20.0 25.0 
1012.0 478.0 1174.0 993.0 
8.0 4.0 10.0 11.0 
13.52 7.95 8.72 8.80 

1040.0 1094.0 996.0 1054.0 

(0.10 
<0.10 
62. 
(0.10 
0.77 
0.11 
<0.10 
<0.10 
0.68 
0.26 
<0.0005 
0.020 

CQD 790.0 948.0 2094.0 2332.0 
BOD 615.0 607.0 990.0 1170.0 
TOC 1889.0 2103.2 2007.1 2362.4 
TSS (4.0 (4.0 <4.0 <4.0 
TDS 4200. 2735 4389. 2211 1575 3112.0 2392.0 2380.0 2404.0 
pH 10.2 9.6 8.5 12.0 7.5 9.19 
Hardness 28 36 140 517 
P-Alkalinity. 500 
H-AIka1i ni t y 624 
SuHides 

Si;! *': t e 32.0 16.5 2 1 * 

402.0 

i 



Total Kjeldahl 
Nitrogen 

Nitrate 
Altonia 

Nitrogen as N 
Nitrite as N 
Dissolved 

Oxygen 
Oil fc Grease 
Anon iu« 
Phosphate 

Cyanides 
Trichloroethylene 
Tetrachloroethylene 

1.1.1- trichloroethane 

Carbon Tetrachloride 

Chlorinated Fluorocarbon 

Methylene Chloride 

1.1.2- Trichloro-
1,2,2-Trifluoroethane 

Chlorobenzene 

Dichlorobenzene 

TrichloroUuoroiethane 

Xylene (total o,p,t) 

Ethylbenzene 

Toluene 

Benzene 

Phenols 

API EFFLUENT ANALYSES 

<i.o <:i.o <i.o <i.o 

29.3 9.10 19.3 12.0 
195.0 390.0 275.0 185.0 
<0.10 <0.10 <0.10 <0.10 

ND 

ND ND 

ND ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.9 

0.17 

8.9 



POND #1 WATER ANALYSES 

CONSTITUENTS: DATE: 
9/70 

Arseni c 
Chloride 
Chromi um 
Cl 
COD 
Hardness 
Mercury 
Molybdenum 
M - A l k a l i n i t y 
P - A l k a l i n i t y 
Nickel 
pH 
Selenium 
Si 1i con 
Si l v e r 
Stront i um 
Sulfides 
S u H i t e 
TDS 
Tin 
Vanadium 
Yttrium 
Z i nc 

Cyan ides 
Tetrachloroethylene 
Trichloroethane 
1.1.1- t r i c h l o r o e t h a n e 
Carbon Tetrachloride 
Chlorinated Fluorocarbons 
Methylene Chloride 
1.1.2- Tr i chloro-

1,2,2-Triflouroethane 
Ch1orobenz ene 
Dichlorobenzene 
Trichlorofluoroethane 
Xylene ( t o t a l o,p,m) 
Ethylbenzene 
Toluene 
Benzene 

8/4/71 fl/18/71 9/3/71 9/29/72 

ND 

20 

400.0 

56 

50. 0 

130 

40 

178 
70.8 

158 

674 
464 

10. 7 8.9 8.2 9.8 i.6 8.9 

150 

1560 
70 

130 

ND 

30 
5 ,000 

l j . J 

!,960 3,644 7 1 ̂  c- 3,000 ND 

#1-A «g-ft t^-a «2-B T 
0.24 

<0.00Of 
<0. 10 

<0. 10 

0. 041 
76 
<0. 10 
0.84 

0.4 
< 0. 10 
<0. 10 
0. 76 

ND 

ND 

ND 

180. 0 

MD 
>ID 

<)D 
JD 
ID 
UD 

HD 
WD 

ND 
ND 

ND 
ND 
0.75 

0. 11 
0.94 
0.5 4 

<0.25 

ND 

ND 



GIANT REFINERY GROUNDWATER QUALITY DATA INVENTORY 

GROUP 3 BACKGROUND WATER QUALITY WELLS MW-1, MW-2, MV> 
AND MW-4 

GROUP 3 WELLS MW-1, MW-2, MW-3 AND MW-4 WATER QUALITY 

GROUP 3 STUDENT T-TEST COMPARISION WITH MW-4 UPGRADIE 
BACKGROUND WELL 

GROUP 1 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS 

GROUP 2 GROUNDWATER QUALITY ASSESSMENT, PARAMETERS AS 
PER NM HAZARDOUS WASTE REGULATIONS 206 . C. 1. c. ( 2) (b) 

TABLE 7.0 MONITORING WELL STATIC WATER LEVELS: 4/82 THRU 4/84 

TABLE 1.0 

TABLE 2.0 

TABLE 3.0 

TABLE 4.0 

TABLE 5.0 

TABLE 6.0 



TABLE 1.0 

GIANT REFINERY GROUNDWATER QUALITY DATA INVENTORY 

Quarter Month Year Water Quality S t a t i c Water Level 

12 81 X 
1 1 82 

2 82 
• 

3 82 X 
2 4 82 X 

5 82 

6 82 X X 
3 7 82 

8 82 

9 82 X X 
4 10 82 

11 82 

12 82 X 
5 1 83 

2 83 

3 83 
6 4 83 

5 83 

6 83 X 
7 7 83 X 

8 83 

9 83 
8 10 83 

11 83 X X 

12 83 X X 
9 1 84 X X 

2 84 X X 

10 3 84 X X 
4 84 X 

X i n d i c a t e s data a v a i l a b l e 
* Controls f o r Environmental P o l l u t i o n , Inc. Santa Fe, NM; other 
data by Ford Chemical Laboratory, Inc., Salt Lake C i t y , UT. 



TABLE 2.0 
( 

GROUP 3 BACKGROUND WATER QUALITY 
DOWNGRADIENT WELL MW-1 

Quarter Conductivity TOC mg/l TOX mg/l pH 

F i r s t 930 8.80 2.80 8.60 

Second 1021 5.35 2.60 8.80 

Third 1100 2.50 1.65 8.80 

Fourth 995 5.90 1.77 8.80 

x 1012 5.64 2.20 8.75 

S2 4946 6.66 0.34 0.01 

S 70 2.58 0.58 0.10 



TABLE 2.0 

GROUP 3 BACKGROUND WATER QUALITY 
DOWNGRADIENT WELL MW-2 

Quartet Conductivity TOC mg/l TOX mg/l pH 

Fir s t 1000 6.30 1.90 8.70 

Second 1012 9.00 2.30 8.90 

Third 1000 3.30 2.71 8.90 

Fourth 1000 7.50 1.90 8.90 

x 1003 6.52 2.20 8.85 

S 2 36 5.804 0.15 0.01 

S 6 2.42 0.39 0.10 



TABLE 2.0 

GROUP 3 BACKGROUND WATER QUALITY 
DOWNGRADIENT WELL HW-3 

Quarter Conductivity TOC mg/l TOX mg/l pB 

F i r s t 950 5.00 2.10 8.60 

Second 1008 7.50 1.90 8.40 

Third 995 4.50 2.22 8.40 

Fourth 980 9.30 2.05 8.40 

x 983 6.58 2.07 8.45 

S2 625 5.02 0.018 0.01 

S 25 2.25 0.132 0.10 



TABLE 2.0 

GROUP 3 BACKGROUND WATER QUALITY 
UPGRADIENT WELL MW-4 

Parameter: pH 

Quarter Measurement Mean D i f f e r e n c e Squared D i f f e r e n c e 

F i r s t 8.60 8.49 0.11 0.012 

8 .60 8 .49 0 .11 0 .012 

Second 8 .62 8 .49 0 .13 0 .017 

8 .65 8 .49 0 .16 0 .026 

8 .60 8 .49 0 .11 0 .012 

8 .50 8 .49 0 .01 0 . 000 

Third 8 .50 8 .49 0 .01 0 .000 

8 .45 8 .49 -0 .04 0 .002 

8 .50 8 .49 0 .01 0 .000 

8 .30 8 .49 -0. 19 0 036 

Fourth 8 .30 8 .49 -0. 19 0 036 

8 35 8. 49 -0. 14 0. 020 

8 .40 8. .49 -0, 09 0 . 008 

TOTALS 110. 37 0. 181 

S 2 = 0 .181/(13-1) = 0.015, var iance 

S = 0 . 1 2 , standard d e v i a t i o n 



TABLE 2.0 

GROUP 3 BACKGROUND WATER QUALITY 
UPGRADIENT WELL MW-4 

Parameter: Specify Conductivity, micromhos/cm 

Quarter Measurement Mean Difference Squared Difference 

F i r s t 900 961 -61 3721 

950 961 -11 121 

Second 940 961 -21 441 

950 961 -11 121 

950 961 -11 121 

955 961 -6 36 

Thir d 950 961 -11 121 

960 961 0 0 

950 961 -11 121 

1000 961 39 1521 

Fourth 990 961 29 841 

995 961 34 1156 

1000 961 39 1521 

TOTALS 12490 9842 

= 9842/(13-1) = 820, variance 

S = 29, standard deviation 



TABLE 2.0 

GROUP 3 BACKGROUND WATER QUALITY 
UPGRADIENT WELL MW-4 

Parameter: Tota l Organic Carbon, mg/l 

Quarter Measurement Mean Difference Squared Difference 

F i r s t 8 .30 7.20 1.1 1.21 

6.50 7.20 -0.7 0.49 

Second 6.30 7.20 -0.9 0.81 

6.50 7.20 -0.7 0.49 

6.30 7.20 -0.9 0.81 

5.00 7.20 -2.2 4.84 

Third 5.50 7.20 -1.7 2 .89 

5.00 7.20 -2.2 4.84 

6.00 7 .20 -1.2 1.44 

9.60 7.20 2.4 5.76 

Fourth 9.60 7.20 2.4 5.76 

9.45 7 .20 2.2 5.06 

9.50 7 .20 2.3 5.29 

TOTALS 93.55 39.69 

S 2 = 39 .69/ (13-1) = 3 . 3 1 , var iance 

S = 1.82, standard d e v i a t i o n 



TABLE 2.0 

GROUP 3 BACKGROUND WATER QUALITY 
UPGRADIENT WELL MW-4 

Parameter: Total Organic Halogens, mg/l 

Quarter Measurement Mean Difference Squared Difference 

F i r s t 2.50 2.51 -0.01 0 .000 

2.10 2.51 -0.41 0.168 

Second 2.00 2.51 -0.51 0.260 

2.10 2.51 -0 .41 0.168 

2.15 2.51 •0.36 0.130 

2.51 2.51 0.00 0.000 

T h i r d 2.60 2.51 0.09 0.008 

2.54 2.51 0.03 0.001 

2.60 2.51 0.09 0.008 

2.85 2.51 0.34 0.116 

Fourth 2.90 2.51 0.39 0.152 

2.80 2.51 0.29 0 .084 

2.95 2.51 0.44 0.194 

TOTALS 32.60 1.289 

Sz = 1.289/(13-1) = 0.107, variance 

S = 0.33, standard deviation 



TABLE 3.0 

GROUP 3 WELL HW-1 
WATER QUALITY 

Parameter: pH 

Quarter Measurement Mean Difference Squared Difference 

Seventh 8 .60 8 . .41 0 .19 0 .036 

8 .50 8 . 41 0 .09 0 .008 
Eighth 8 .30 8. 41 -0 .11 0 .012 

8 .25 8. 41 -0 .16 0 .026 
8 .40 8. 41 -0 .01 0 .000 

TOTALS 42 .05 0 .082 

S 2 = 0 .082/(5-1) — 0.020, variance 
S = 0 .14, standard d e v i a t i o n 

8 .50 8. 50 0 .00 0 .000 
Ninth 8 .40 8. 50 -0 .10 0 .010 
12/83 8 .45 8. 50 -0 .05 0 .002 

8 .55 8. 50 0 .05 0 .002 

8 .60 8. 50 0 .10 0 .010 
Ninth 8 .50 8. 50 0 .00 0 .000 
1/84 8 .40 8. 50 -0 .10 0 .010 

8 .50 8. 50 0 .00 0 .000 

8 .80 8. 50 0 .30 0 .090 
Ninth 8 70 8. 50 0 .20 0 040 
2/84 8 .80 8. 50 0 .30 0 .090 

8 .90 8. 50 0 .40 0. 160 

8. 30 8. 50 -0 .20 0. 040 
Tenth 8. 20 8. 50 -0 .30 0. 090 

8. 20 8. 50 -0 .30 0. 090 
8. 20 8. 50 -0 .30 0. 090 

TOTALS 136. 00 0. 725 

S 2 = 0 .725/(16-1) ZZZ 0 .048, variance 
S = 0 21, standard d e v i a t i o n 

Tenth 8. 79 8. 84 -0 .05 0. 002 
4/84 8. 85 8. 84 0 .01 0. 000 

8 . 87 8. 84 0 .03 0. 001 
8. 88 8. 84 0 .04 0 . 002 

0 . 005 
S 2 = 0. 005/(4-1) = 0 .002 , var iance 
S - 0. 04, standard d e v i a t i o n 



TABLE 3.0 

GROUP 3 WELL MW-1 
WATER QUALITY 

Parameter: Total Organic Carbon, mg/l 

Quarter Measurement Mean Difference Squared Difference 

Seventh 1.25 1.33 0.17 0.029 

1.25 1.33 -0.08 0 .006 
Eighth 1.30 1.33 -0.03 0.001 

1.40 1.33 -0.07 0 .005 
1.20 1.33 -0.13 0.017 

TOTALS 6.65 0.058 

S 2 = 0 .058/(5- 1) = 0.014, variance 
S = 0 .12, standard d e v i a t i o n 

5.80 5.56 0.24 0.058 
Ninth 5.60 5.56 0.04 0 .002 
12/83 5.70 5.56 0.14 0.020 

5.80 5.56 0.24 0 .058 

5.50 5.56 -0.06 0 .004 
Ninth 5.60 5.56 0.04 0.002 
1/84 5.80 5.56 0.24 0 .058 

5.70 5.56 0.14 0.020 

6 .10 5.56 0.54 0.292 
Ninth 5.90 5.56 0.34 0.115 
2/84 5.95 5.56 0.39 0.152 

5.90 5.56 0.34 0.116 

4.90 5.56 -0.66 0.436 
Tenth 4.80 5.56 -0.76 0.578 
3/84 5.10 5.56 -0 .46 0.212 

4.90 5.56 -0.66 0.436 

TOTALS 89.05 2.554 

S 2 = 2 .554/(16 -1) = 0.170, variance 
S = 0 .41, standard d e v i a t i o n 

Tenth 87 86.75 0 .25 0.062 
4/84 87 86.7 5 0.25 0 .062 

87 86 .75 0.25 0 . 062 
86 86 .75 -0.75 0.562 

S2 = 0.748/(4-1) = 0.250 
S =0.06 

0.748 



TABLE 3.0 

GROOP 3 WELL MW-1 
WATER QUALITY 

Parameter: Total Organic Halogens, mg/l 

Quarter Measurement Mean Difference Squared Difference 

Seventh 1 .50 1 .19 0 .31 -7096 

1 .10 1 .19 -0 .09 0 .008 
Eighth 0 .95 1 .19 -0 .24 0 .058 

1 .20 1 .19 0 .01 0 . 000 
1 .20 1 .19 0 .01 0 .000 

TOTALS 5 .95 0 .162 

S 2 = 0. 162/(5 -1) = 0 .040 , variance 
S = 0. 20 , standard d e v i a t i o n 

1 .10 0 .87 0 .23 0 .053 
Ninth 0 .95 0 .87 0 .08 0 .006 
12/83 1 .20 0 .87 0 .33 0 .109 

1 .20 0 .87 0 .33 0 .109 

1 .90 0 .87 0 .03 0 .001 
Ninth 1 .80 0 .87 0 .07 0 .005 
1/84 1 .10 0 .87 0 .23 0 .053 

1 .00 0 .87 0 .13 0 .017 

0 .70 0 .87 -0 .17 0 .029 
Ninth 0 .60 0 .87 -0 .27 0 .073 
2/84 0 .80 0 .87 -0 .07 0 .005 

0 .80 0 .87 -0 .07 0 .005 

0 .70 0 .87 -0 .17 0 .029 
Tenth 0 .80 0 .87 -0 .07 0 .005 
3/84 0 .60 0 .87 -0 .27 0 .073 

0 .60 0 .87 -0 .27 0 .073 

TOTALS 13 .85 0 .644 

Sz - 0.644/(16-1) = 0.043, variance 
S = 0.21, standard deviation 

Tenth <0.03 
4/84 <0.03 

<0 .03 
<0.03 



TABLE 3.0 
GRODP 3 WELL MW-1 
WATER QUALITY 

Parameter: Conductivity, micromhos/cm 

Quarter Measurement Mean Difference Squared Difference 

Seventh 1050 1044 6 36 

1041 1044 -3 9 
Eighth 1050 1044 6 36 

1036 1044 -8 64 
1041 1044 -3 9 

TOTALS 5218 153 

S 2 = 153/(5-1) = 38.3, variance 
S = 6.19, standard d e v i a t i o n 

980 1005 -25 625 
Ninth 990 1005 -15 225 
12/83 980 1005 -25 625 

970 1005 -35 1225 

990 1005 -15 225 
Ninth 1000 1005 -5 25 
1/84 980 1005 -25 625 

1000 1005 -5 25 

1020 1005 15 225 
Ninth 1050 1005 45 2025 
2/84 1030 1005 25 625 

1050 1005 45 2025 

1000 1005 -5 25 
Tenth •990 1005 -15 225 
3/84 1020 1005 15 225 

1030 1005 25 625 

TOTALS 16080 9600 

S 2 = 9600/(16-1) = 640, variance 
S = 25.3, standard d e v i a t i o n 

Tenth 1040 1068 -28 784 
4/84 1070 1068 2 4 

1090 1068 22 484 
1070 1068 2 4 

1276 

s2 = 1276/(4-1) = 425 

s = 20 .6 



TABLE 3.0 
GROUP 3 WELL MW-2 
WATER QUALITY 

Parameter: pH 

Quarter Measurement Mean Difference Squared Difference 

Seventh 8 .70 8. 53 0 .17 0 .029 

8 .60 8. 53 0 .07 0 .005 
Eighth 8 .40 8. 53 -0 .13 0 .017 

8 .44 8. 53 -0 .09 0 .008 
8 .50 8. 53 -0 .03 0 .001 

TOTALS 42 .64 0 .060 

S 2 = 0 .060/(5-1) zzz 0.015, variance 
S = 0 .12, standard d e v i a t i o n 

8 .60 8. 65 -0 .05 0 .002 
Ninth 8 .50 8. 65 -0 .15 0 .022 
12/83 8 .40 8. 65 -0 .25 0 .062 

8 .60 8. 65 -0 .05 0 .002 

8 .80 8. 65 0 .15 0 .022 
Ninth 8 .70 8. 65 0 .05 0 .002 
1/84 8 .60 8. 65 -0 .05 0 .002 

8 .60 8. 65 -0 .05 0 .002 

8 .85 8. 65 0 .20 0 .040 
Ninth 8 .90 8. 65 0 .25 0 .062 
2/84 8 .90 8. 65 0 .25 0 .062 

8 .70 8. 65 0 .05 0 .002 

8 .60 8. 65 -0 .05 0 .002 
Tenth ' 8 .60 8. 65 -0 .05 0 .002 
3/84 8 .50 8. 65 -0 .15 0 .022 

8 .50 8. 65 -0 .15 0 .022 

TOTALS 138 .35 0 .330 

S 2 = 0 .330/(16 -1) - 0.022, variance 
S = 0 .15, standard deviation 

Tenth 8 .92 8. 92 0 .00 0 .000 
4/84 8 .93 8. 92 0 .01 0 .000 

8 . 93 8 . 92 0 .01 0 .000 
8 .92 8. 92 0 .00 0 .000 

Ŝ  = 0.000 
S =0.00 

0.000 



TABLE 3.0 

GROUP 3 WELL MW-2 
WATER QUALITY 

Parameter: Total Organic Carbon, mg/l 

Quarter Measurement Mean Difference Squared Difference 

Seventh 6.80 6.14 0.66 0.436 

6.20 6.14 0 .06 0.004 
Eighth 6.50 6.14 0.36 0.130 

5 . 90 6.14 -0.24 0 .058 
5.30 6.14 -0.84 0.706 

TOTALS 30.70 1.332 

S 2 = 1.332/(5- 1) = 0.333, variance 
S = 0.58, standard d e v i a t i o n 

3.30 3.29 0.01 0.000 
Ninth 3.50 3.29 0.21 0.044 
12/83 3.20 3.29 -0.09 0.008 

3 .45 3.29 -0.16 0.026 

3.01 3.29 -0.28 0.078 
Ninth 3.50 3.29 0 .21 0.044 
1/84 3 .60 3.29 0 .31 0.096 

3 .20 3.29 -0.09 0.008 

3.50 3.29 0.21 0.044 
Ninth 3 .40 3.29 0 .11 0.012 
2/84 3.60 3.29 0.31 0.096 

3.30 3.29 0.01 0 .000 

2 .90 3.29 0.21 0.044 
Tenth 3.00 3.29 -0.29 0.084 
3/84 3 .20 3.29 -0.09 0.008 

3.00 3.29 -0.29 0.084 

TOTALS 52.66 0.785 

S 2 = 0.785/(16 -1) = 0.052, variance 
S = 0.23, standard d e v i a t i o n 

Tenth 84 85 -1 1 
4/84 85 85 0 0 

86 85 1 1 
85 85 0 0 

2 
= 0.785/(16-1) = 0.052, variance 
= 0.81 



TABLE 3.0 

GROUP 3 WELL MW-2 
WATER QUALITY 

Parameter: Total Organic Halogens, mg/l 

Quarter Measurement Mean Difference Squared Difference 
Seventh 1 .70 1 .48 0 .22 0 .048 

1 .59 1 .48 0 .11 0 .012 
Eighth 0 .33 1 .48 -0 .15 0 .022 

1 .50 1 .48 0 .02 0 .000 
1 .30 1 .48 -0 .18 0 .032 

TOTALS 7 .42 0 .116 

S 2 = 0.116/(5-1) zzz 0.029, variance 
S = 0.17 , standard d e v i a t i o n 

1 .40 1 .08 0 .32 0 .102 
Ninth 1 .20 1 .08 0 .12 0 .014 
12/83 1 .25 1 .08 0 .17 0 .029 

1 .30 1 .08 0 .22 0 .048 

1 .10 1 .08 0 .02 0 .000 
Ninth 1 .20 1 .08 0 .12 0 .014 
1/84 1 .30 1 .08 0 .22 0 048 

1 .40 1 .08 0 .32 0 .102 

1 .00 1 .08 -0 .08 0. 006 
Ninth 0 .90 1 .08 -0 .18 0. 032 
2/84 0 .85 1 .08 -0 .23 0. 053 

0 .90 1 .08 -0 .18 0. 032 

0 .90 1 .08 -0 .18 0. 032 
Tenth 0 .90 1 .08 -0 .18 0. 032 
3/84 0 90 1 .08 -0 .18 0. 032 

0. 80 1 .08 -0 .28 0. 078 

TOTALS 17. 30 0. 654 

Sz = 0.654/(16-1) =0.044, variance 
S = 0.21, standard deviation 

Tenth <0.030 
4/84 <0.030 

<0 .030 
<0 .030 



TABLE 3.0 

GROUP 3 HELL MW-2 
WATER QUALITY 

parameter: Conductivity, micromhos/cm 

Quarter Measurement Mean Difference Squared Difference 

Seventh 995 1065 -70 4900 

1145 1065 80 6400 
Eighth 1064 1065 -1 1 

1056 1065 -9 81 
1066 1065 1 1 

TOTALS 5326 11383 

S 2 = 11383/(5-1) = 2846, variance 
S = 53, standard d e v i a t i o n 

1020 1031 -11 121 
Ninth 1030 1031 -1 1 
12/83 1070 1031 39 1521 

1020 1031 -11 121 

1040 1031 9 81 
Ninth 1050 1031 19 361 
1/84 1030 1031 -1 1 

1020 1031 -11 121 

1040 1031 9 81 
Ninth 1050 1031 19 361 
2/84 1050 1031 19 361 

1050 1031 19 361 

1000 1031 -31 961 
Tenth 1020 1031 -11 121 
3/84 1010 1031 -21 441 

990 1031 -41 1681 

TOTALS 16490 6694 

S 2 = 6694/(16-1) = 446.3, variance 
S = 21.1, standard d e v i a t i o n 

Tenth 1170 1158 12 144 
4/84 1150 1158 -8 64 

1160 1158 2 4 
1150 1158 -8 64 

276 

S2 = 276/(4-1) = 92 
S = 9.6 



TABLE 3.0 

GROOP 3 WELL MW-3 
WATER QUALITY 

parameter: pH 

Quarter Measurement Mean Difference Squared Difference 

Seventh 8 .50 8 .41 0 .09 0 .008 

8 .50 8 .41 0 .09 0 .008 
Eighth 8 .40 8 .41 -0 .01 0 .000 

8 .30 8 .41 -0 .11 0 .012 
8 .35 8 .41 -0 .06 0 .004 

TOTALS 42 .05 0 .032 

S 2 = 0 .032/(5- 1) rr 0.008, variance 
S = 0 .09 , standard d e v i a t i o n 

8 .50 8 .43 0 .07 0 .005 
Ninth 8 .60 8 .43 0 .17 0 .029 
12/83 8 .55 8 .43 0 .12 0 .014 

8 .50 8 .43 0 .07 0 .005 

8 .20 8 .43 -0 .23 0 .053 
Ninth 8 .30 8 .43 -0 .13 0 .017 
1/84 8 .40 8 .43 -0 .03 0 .001 

8 .35 8 .43 -0 .08 0 .006 

8 .40 8 .43 -0 .03 0. .001 
Ninth 8 .30 8 .43 -0 .13 0. .017 
2/84 8 .50 8 .43 0 .07 0. 005 

8 .50 8 .43 0 .07 0. .005 

8. .50 8 .43 0 .07 0. 005 
Tenth 8 . 40 8 .43 -0 .03 0. 001 
3/84 8. 30 8 .43 -0 .13 0. 017 

8. 60 8 .43 0 .17 0. 029 

TOTALS 134. 90 0. 210 

S 2 = 0. .210/(16 -1) rr 0 .014, variance 
S = 0 .12, , standard d e v i a t i o n 

Tenth 8 . 74 8 .80 -0 .06 0. 004 
8 . 82 8 80 0 .02 0 . 000 
8 . 83 8 80 0 .03 0 . 001 
8 . 81 8. 80 0 .01 0. 000 

S2 = 0.005/(4-1) = 0.017 
S =0.13 



TABLE 3.0 

GROUP 3 WELL MW-3 
WATER QUALITY 

Parameter: Total Organic Carbon, mg/l 

Quarter Measurement Mean Difference Squared Difference 

Seventh 4 .70 4.10 0.6 0.360 

4.25 4.10 0.0 0.000 
Eighth 3.80 4.10 -0.3 0.090 

3 .50 4.10 -0.6 0.360 
4.40 4.10 0.3 0.090 

TOTALS 20.50 0.900 

S 2 = 0 .900/(5- 1) = 0.22, variance 
S = 0 .47, standard d e v i a t i o n 

1.04 1.29 -0.25 0.062 
Ninth 1.50 1.29 0.21 0.044 
•12/83 1.65 1.29 0.36 0.130 

1.50 1.29 0.21 0.044 

1.20 1.29 -0.09 0.008 
Ninth 1.40 1.29 0.11 0.012 
1/84 1.30 1.29 0 .01 0 .000 

1.20 1.29 -0.09 0.008 

1.50 1.29 0.21 0.044 
Ninth 1.10 1.29 -0.19 0.036 
2/84 1.30 1.29 0.01 0.000 

1.20 1.29 0 .09 0.008 

1.20 1.29 -0.09 0 .008 
Tenth 1.10 1.29 -0.19 0.036 
3/84 1.30 1.29 0 .01 0.000 

1.10 1.29 -0.19 0.036 

TOTALS 20 .59 0.476 

S 2 = 0 .476/(16 -1) = 0.032, variance 
S = 0 .018, standard d e v i a t i o n 

Tenth'—- 88 88 0 0 
4/84 88 88 0 0 

89 88 1 1 
88 88 0 0 

S2 = 1/(4-1) = 0.33 
S =0.57 

1 



TABLE 3.0 

GROUP 3 WELL MW-3 
WATER QUALITY 

Parameter: Total Organic Halogens, mg/l 

Quarter Measurement Mean Difference Squared Difference 

Seventh 1.95 1.59 0.36 _____ 

1.74 1.59 0.15 0.022 
Eighth 1.55 1.59 -0.04 0.002 

1 .50 1.59 -0.09 0.008 
1.20 1.59 -0.39 0.152 

TOTALS 7 .94 0.314 

S 2 = 0.314/(5-1) = 0.078, variance 
S = 0.28, standard d e v i a t i o n 

1.50 1.17 0.33 0.109 
Ninth 1.30 1.17 0.13 0.017 
12/83 1.35 1.17 0.18 0.032 

1.45 1.17 0/.28 0.078 

1.40 1.17 0.23 0.053 
Ninth 1.20 1.17 0.03 0.001 
1/84 1.10 1.17 -0.07 0.005 

1.20 1.17 0.03 0.001 

1.30 1.17 0.13 0.017 
Ninth 1.25 1.17 0 .08 0.006 
2/84 1.20 1.17 0.03 0.001 

1.20 1.17 0 .03 0.001 

0.50 1.17 -0.67 0 .449 
Tenth 0.70 1.17 -0.47 0.221 
3/84 1.20 1.17 0.03 0.001 

0.85 1.17 -0.32 0 .102 

TOTALS 18.70 1.094 

S 2 = 1.094/(16 -1) = 0.073, variance 
S = 0.27, standard d e v i a t i o n 

Tenth <0.030 
4/84 <0.030 

<0 .03 
<0 .03 



TABLE 3.0 

GROUP 3 WELL MW-3 
WATER QUALITY 

Parameter : Conductivity, micromhos/cm 

Quarter Measurement Mean Difference Squared Difference 

Seventh 1080 " 1053 27 729 

1040 1053 -13 169 
Eighth 1036 1053 -17 289 

1044 1053 -9 81 
1066 1053 13 16 9 

TOTALS 5266 1437 

S2 = = 1437/(5-1) = 359, variance 
S = : 19, standard d e v i a t i o n 

985 1006 -21 441 
Ninth 990 1006 -16 256 
12/83 975 1006 -31 961 

990 1006 -16 256 

980 1006 -26 676 
Ninth 990 1006 -16 256 
1/84 1000 1006 -6 36 

990 1006 -16 256 

1060 1006 54 2916 
Ninth 1070 1006 64 4096 
2/84 1060 1006 54 2916 

1050 1006 44 1936 

990 1006 -16 256 
Tenth 995 1006 -11 121 
3/84 980 1006 -26 676 

995 1006 -11 121 

TOTALS 16100 16176 

S 2 = 16176/(16-1) = 1078, variance 
S = 33, standard d e v i a t i o n 

Tenth 1130 1148 -18 324 
4/84 1150 1148 2 4 

1160 1148 12 144 
1150 1148 2 4 

476 
S 2 = 476/(4-1) = 159 

s = 13 



TABLE 3.0 

GROUP 3 WELL MW-4 
WATER QUALITY 

Parameter: pH 

Quarter Measurement Mean Difference Squared Difference 

8.40 8.36 0.04 07002 
Seventh 8.44 8.36 0.08 0.006 

8.41 8.36 0.05 0.002 
8.43 8.36 0.07 0.005 

8 .35 8 .36 -0 .01 0 .000 
Eighth 8 .25 8 .36 -0 .11 0 .012 

8 .20 8 .36 -0 .16 0 .026 
8 .40 8 .36 -0 .04 0 .002 

TOTALS 66 .88 0 .055 

S 2 = 0 .055/(8-1) = 0. 008, variance 
S = 0 .09, standard d e v i a t i o n 

8 .60 8 .54 0 .06 0 .004 
Ninth 8 .60 8 .54 0 .06 0 .004 
12/83 8 .50 8 .54 -0 .04 0 .002 

8 .45 8 .54 -0 .09 0 .008 

8 .40 8 .54 -0 .14 0 .020 
Ninth 8 .50 8 .54 -0 .04 0 .002 
1/84 8 .60 8 .54 -0 .04 0 002 

8 .45 8 .54 -0 .09 0 008 

8 .80 8 .54 0 .26 0. 068 
Ninth 8 .70 8 .54 0 .16 0. 026 
2/84 8 .65 8 .54 0 .11 0. 012 

8 .60 8 .54 0 .06 0. 004 

8 .40 8 .54 -0 .14 0. 020 
Tenth 8 .50 8 .54 -0 .04 0. 002 

8 .40 8 .54 -0 .14 0. 020 
8 50 8 .54 -0 .04 0. 002 

TOTALS 136 70 0. 200 

S 2 0.200/(16 -1) = 0.013, variance 
S 0 .12 , standard d e v i a t i o n 

Tenth 8 . 73 8 .74 -0 .01 0 
4/84 8. 74 8 .74 0 0 

8 . 74 8 .74 0 0 
8 . 73 8 .74 -0 .01 0 



TABLE 3.0 

GROUP 3 WELL MW-4 
WATER QUALITY 

Parameter: Total Organic Carbon, mg/l 

Quarter Measurement Mean Difference Squared Difference 

8.20 7.49 0771 07504 
Seventh 8.80 7.49 1.31 1.716 

8 .80 7.49 1.31 1.716 
8.50 7.49 1.01 1.020 

6 .20 7.49 -1.29 1.664 
Eighth 6.10 7 .49 -1.39 1.932 

6.60 7.49 -0.89 0.792 
6.70 7.49 -0.79 0.624 

TOTALS 59.90 9.968 

S 2 = 9.968/(8- 1) = 1.424, variance 
S = 1.19, standard d e v i a t i o n 

5.20 5.01 0.19 0.036 
Ninth 5.50 5.01 0.49 0.240 
12/83 5.30 5.01 0.29 0.084 

5.35 5.01 0.34 0.116 

4 .90 5.01 -0.11 0.012 
Ninth 4.90 5.01 -0.11 0.012 
1/84 5.10 5.01 0.09 0.008 

5.10 5.01 0.09 0.008 

5.00 5.01 -0.01 0.000 
Ninth 5.30 5.01 0.29 0.084 
2/84 4.80 5.01 -0.21 0.044 

4.90 5.01 -0.11 0.012 

5.00 5.01 -0.01 0.000 
Tenth •4.60 5.01 -0.41 0.168 
3/84 4 .80 5.01 -0.21 0.044 

4.40 5.01 -0.61 0.372 

TOTALS 80 .15 1.240 

S 2 = 1.240/(16 -1) = 0.083, variance 
S = 0.29, standard d e v i a t i o n 

Tenth* 120 115 5 25 
4/84 110 115 -5 25 

110 115 -5 25 
120 115 5 25 

100 

S2 = 100/(4-1) = 33.3, S = 5.7 



TABLE 3.0 

GROUP 3 WELL MW-4 
WATER QUALITY 

Parameter: Total Organic Halogens, mg/l 

Quarter Measurement Mean Difference Squared Difference 

1.85 1.72 0.13 0.017 
Seventh 1.90 1.72 0.18 0.032 

1.88 1.72 0.16 0.026 
1.87 1.72 0.15 0.022 

1.66 1.72 -0.06 0.004 
Eighth 1.34 1.72 -0.38 0.144 

1.70 1.72 -0.02 0.000 
1.60 1.72. -0.12 0.014 

TOTALS 13.80 0.259 

S 2 = 0 .259/(8- 1) = 0.037, variance 
S = 0 .19, standard d e v i a t i o n 

1.20 1.24 -0.04 0.002 
Ninth 1.25 1.24 0.01 0.000 
12/83 1.30 1.24 0 .06 0.004 

1.15 1.24 -0.09 0.008 

1.30 1.24 0.06 0.004 
Ninth 1.40 1.24 0.16 0.026 
1/84 1.50 1.24 0 .26 0.068 

1.20 1.24 -0.04 0.002 

1.10 1.24 -0.14 0.020 
Ninth 1.40 1.24 0.16 0.026 
2/84 1.40 1.24 0.16 0.026 

1.50 1.24 0.26 0.068 

1.10 1.24 -0.14 0.020 
Tenth 1.00 1.24 -0.24 0.058 
3/84 1.10 1.24 -0.14 0.020 

0.96 1.24 -0.28 0.078 

TOTALS 19.86 0.430 

S 2 = 0 .430/(16 -1) = 0.029, variance 
S = 0 .17, standard d e v i a t i o n 

Tenth <0 .030 
4/84 <0.030 

<0.030 
<0.030 



TABLE 3.0 

GROUP 3 WELL MW-4 
WATER QUALITY 

Parameter: Conductivity, micromhos/cm 

Quarter Measurement Mean Difference Squared Difference 

1130 1131 -1 1 
Seventh 1100 1131 -31 961 

1135 1131 4 16 
1140 1131 9 81 

1130 1131 -1 1 
Eighth 1145 1131 14 196 

1125 1131 -6 36 
1140 1131 9 81 

TOTALS 9045 1373 

S 2 = 1373/(8-1) = 196, variance 
S = 14, standard d e v i a t i o n 

1140 1081 59 3481 
Ninth 1120 1081 39 1521 
12/83 1140 1081 59 3481 

1140 1081 59 3481 

1120 1081 39 1521 
Ninth 1110 1081 29 841 
1/84 1120 1081 39 1521 

1090 1081 9 81 

1050 1081 -31 961 
Ninth 1060 1081 -21 441 
2/84 1060 1081 -21 441 

1060 1081 -21 441 

1010 1081 -71 5041 
Tenth 1050 1081 -31 961 
3/84 1000 1081 -81 6561 

1020 1081 -61 3721 

TOTALS 17290 34496 

S 2 = 34496/(16-1) = 2300, variance 
S = 48, standard d e v i a t i o n 

Tenth 1210 1225 -15 225 
4/84 1230 1225 5 25 

1240 1225 15 225 
1220 1225 -5 25 

500 
S 2 = 500/(4-1) = 167 

s = 13 



TABLE 4.0 STUDENT T—TEST COMPARISON WITH 
HW-4 UPGRADIENT BACKGROUND WELLa 

BACKGROUND WELL (QUARTERS l f 2, 3, 4) MW-4 

Conductivity x = 961 micromhos/cm S2 = 820 

TOC x = 7.20 mg/l S2 = 3.31 

TOX x = 2 . 5 1 m g / l S 2 = 0.107 

pH x = 8 .49 S 2 = 0 .015 

WELL MW-1 MW-2 Mtf-3 MW-4 

QRTRS 7,8 9,10 7,8 9,10 7,8 9,10 7,8 9,10 

Conductivity, micromhos/cm 

x 1044 1005 1065 1031 1053 1006 1131 1081 

S 2 38.3 640 2346 446 359 1078 196 2300 

t * 9.868 4.330 4.136 7.340 7.922 3.940 16.809 8.344 

t c 2.727 2.624 3.294 2.629 2.614 2.615 2.924 2.603 

I I I I I I I I 

2_C, mg/l 

x 1.33 5.56 6.14 3.29 4.10 1.29 7.49 5.01 

S 2 0.014 0.170 0.333 0.052 0.220 0.032 1.424 0.083 

t * -11.570 -3.180 -1.870 -7.700 -5.673 -11.67 0.395 -3.960 

t c 2.658 2.647 - 1.200 

NSD NSD NSD NSD NSD NSD NSD NSD 



TABLE 4.0 (continued) 

WELL MW-1 MW-2 MW-3 MW-4 
QRTRS 7,8 9,10 7,8 9,10 7,8 9,10 7,8 9,10 

TQX, mg/l 

X 1.19 0.87 1.48 1.08 1.59 1.17 1.72 1.24 

S 2 0.040 0.043 0.029 0.044 0.078 0.073 0.037 0.029 

* 
t 
*-

-10.436 -15.864 -9.768 -13.792 -5.999 -11.848 -6.371 -127.2 

t c 
NSD NSD NSD NSD NSD NSD NSD NSD 

2H 

X 8.41 8.50 8.53 8.65 8.41 8.43 8.36 8.54 

S 2 0.020 0.048 0.015 0.022 0.008 0.014 0.008 0.013 

t * -1.114 0.155 0.621 3.184 -1.524 -1.111 -2.477 1.128 

fcc 3.230 2.965 3.749 2.962 3.605 0.608 3.604 2.974 

NC NC NC I NC NC NC NC 

a Upgradient background well, MW-4, data obtained during quarters 1, 2, 3, 4 (12/81 

through 11/82); 

Monitoring quarters 7 and 8 (6/83 through 11/83) and quarters 9 and 10 (12/83 

through 5/84) ; 

NSD = no significant difference; 

I = increase; 

NC = no change. 



TABLE 5.0 

GROUP 1 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS 

FIRST QUARTER MW-1 MW-2 MW-3 MW-4 

2,4,D mg/l (0.1) < .001 < .001 < .001 < .001 

2,4,5, -TP mg/l (0.01) < .001 < .001 < .001 < .001 

Asenic mg/l (0.05) .003 .001 .001 .002 

Barium mg/l (1.0) .030 .020 .015 .025 

Cadmium mg/l (0.01) .002 .003 .007 .003 

Chromium mg/l (0.05) .030 < .001 < .001 < .001 

Endrin rag/1 (0.0002) < .0001 < .0001 < .0001 < .0001 

Fluoride mg/l (1.4-2.4) .86 .87 2 .31 .64 

Gross Alpha pCi/1 (15) <2 .0 <2 .0 <2 .0 <2 .0 

Gross Beta pCi/1 <2 .0 3 .0 3 .0 <3 .0 

Lead mg/l (0.05) .05 .020 .020 .030 

Lindane mg/l (0.004) < .001 < .001 < .001 < .001 

Total Coliform MPN/100 (1) <1 <1 <1 <1 

Mercury mg/l (0.002) .00030 < .00020 < .00020 .0003 

Methoxychlor mg/l (0.1) < .001 < .001 < .001 < .001 

N i t r a t e mg/l (10) .32 .36 .32 .33 

Radium 226 pCi/1 < .05 < .05 < .05 < .01 

Radium 228 pCi/1 < .05 < .05 < .05 < .05 

Selenium mg/l (0.01) < .001 < .001 < .001 < .001 

S i l v e r mg/l (0.05) < .001 < .001 < .001 < .001 

Toxaphene mg/l (0.005) < .001 < .001 < .001 < .001 

a EPA IPDWP, Part 265, App. I l l 



TABLE 5.0 

GROUP 1 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS3 

SECOND QUARTER MW-1 MW-2 MW-3 MW-4 

2,4,D mg/l (0.1) < .001 < .001 < .001 < .001 

2,4,5, -TP mg/l (0.01) < .001 < .001 < .001 < .001 

Arsenic mg/l (0.05) .003 .002 .003 .002 

Barium mg/l (1.0) .010 .030 .010 .026 

Cadmium rag/1 (0.01) < .001 < .001 < .001 .005 

Chromium mg/l (0.05) < .001 < .001 < .001 < .001 

Endrin mg/l (0.0002) < .0001 < .0001 < .0001 < .0001 

Fluoride mg/l (1.4-2.4) .80 .79 1 .73 .42 

Gross Alpha pCi/1 (15) <2 .0 <2 .0 <2 .0 <2 .0 

Gross Beta pCi/1 < .1 1 .3 1 .5 < .1 

Lead mg/l (0.0 5) .006 .005 .002 .022 

Lindane mg/l (0.004) < .001 < .001 < .001 < .001 

To t a l Coliform MPN/100 (1) 8 .0 <2 .0 <2 .0 <2 .0 

Mercury mg/l (0.002) < .00020 < .00020 < .00020 .0002( 

Methoxychlor mg/l (0.1) < .001 < .001 < .001 < .001 

N i t r a t e mg/l (10) .04 .05 .30 .08 

Radium 226 pCi/1 < .05 < .05 < .05 < .05 

Radium 228 pCi/1 < .05 < .05 < .05 < .05 

Selenium mg/l (0.01) < .001 < .001 < .001 < .001 

S i l v e r mg/l (0.05) < .001 < .001 < .001 < .001 

Toxaphene mg/l (0.005) < .001 < .001 < .001 < .001 

a EPA IPDWP, Part 265, App. I l l 



TABLE 5.B 

GROUP 1 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS3 

THIRD QUARTER MW-1 MW-2 MW-3 MW-4 

2,4,D mg/l (0.1) < .001 < .001 < .001 < .001 

2,4,5, -TP mg/l (0.01) < .001 < .001 < .001 < .001 

Asenic mg/l (0.05) < .001 < .001 < .001 < .001 

Barium mg/l (1.0) .013 .017 .011 .015 

Cadmium mg/l (0.01) < .001 < .001 < .001 < .001 

Chromium mg/l (0.05) < .001 < .001 < .001 < .001 

Endrin mg/l (0.0002) < .0001 < .0001 < .0001 < .0001 

Fl u o r i d e mg/l (1.4-2.4) .90 .89 1 .82 .53 

Gross Alpha pCi/1 (15) <2 .0 <2 .0 <2 .0 <2 .0 

Gross Beta pCi/1 < .1 < .1 < .1 < .1 

Lead mg/l (0.05) .011 .003 .005 .003 

Lindane mg/l (0.004) < .001 < .001 < .001 < .001 

T o t a l Coliform MPN/100 (1) <2 .0 <2 .0 2 .0 7 .0* 

Mercury mg/l (0.002) .0003 < .0002 < .0002 .0002 

Methoxychlor mg/l (0.1) < .001 < .001 < .001 < .001 

N i t r a t e mg/l (10) .34 .38 .47 .34 

Radium 226 pCi/1 < .05 < .05 < .05 < .05 

Radium 228 pCi/1 < .05 < .05 < .05 < .05 

Selenium mg/l (0.01) < .001 .002 < .001 < .001 

S i l v e r mg/l (0.05) < .001 < .001 < .001 < .001 

Toxaphene mg/l (0.005) < .001 < .001 < .001 < .001 

aEPA IPDWP, Part 265, App. I l l 



TABLE 5-0 

GROUP 1 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS3 

FOURTH QUARTER MW-1 MW-2 MW-3 MW-4 

2,4,D mg/l (0.4) < .001 < .001 < .001 < .001 

2,4,5, -TP mg/l (0.01) < .001 < .001 < .001 < .001 

Arsenic mg/l (0.05) .002 < .001 .003 .002 

Barium mg/l (1.0) .008 .025 .035 .025 

Cadmium mg/l (0.01) < .001 < .001 < .001 < .001 

Chromium mg/l (0.05) .002 .002 .002 < .001 

Endrin mg/l (0.0002) < .0001 < .0001 < .0001 < .0001 

Fluoride mg/l (1.4-2.4) .89 .88 .87 1 .61 

Gross Alpha pCi/1 (15) <2 .0 <2 .0 <2 .0 <2 .0 

Gross Beta pCi/1 < .1 < .1 < .1 < .1 

Lead mg/l (0.05) < .001 < .001 .002 < .001 

Lindane mg/l (0.004) < .001 < .001 < .001 < .001 

Total Coliform MPN/10 0 (1) <2 .0 <2 .0 <2 .0 <2 .0 

Mercury mg/l (0.002) < .0002 < .0002 < .0002 < .0002 

Methoxychlor mg/l (0.1) < .001 < .001 < .001 < .001 

N i t r a t e mg/l (10) .10 .09 .12 .07 

Radium 226 pCi/1 < .05 < .05 < .05 < .05 

Radium 228 pCi/1 < .05 < .05 < .05 < .05 

Selenium mg/l (0.01) < .001 < .001 < .001 < .001 

S i l v e r mg/l (0.05) < .001 < .001 < .001 < .001 

Toxaphene mg/l (0.005) < .001 < .001 < .001 < .001 

aEPA IPDWP, Part 26 5, App. I l l 



TABLE 5.0 

GROOP 3 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS3 

SEVENTH QUARTER MW-1 MW-2 MW-3 MW-4 

2,4,D mg/l (0.1) < .001 < .001 < .001 < .001 

2,4,5, -TP mg/l (0.01) < .001 < .001 < .001 < .001 

Arsenic mg/l (0.05) .004 .004 .005 .003 

Barium mg/l (1.0) .020 .020 .010 .040 

Cadmium mg/l (0.01) < .001 < .001 < .001 < .001 

Chromium mg/l (0.05) < .001 < .001 < .001 < .001 

Endrin mg/l (0.0002) < .0001 < .0001 < .0001 < .0001 

Fluoride mg/l (1.4-2.4) .93 .84 1 .23 .41 

Gross Alpha pCi/1 (15) <2 .0 <2 .0 <2 .0 <2 .0 

Gross Beta pCi/1 < .1 < .1 < .1 < .1 

Lead mg/l (0.05) .005 .005 .002 .002 

Lindane mg/l (0.004) < .001 < .001 < .001 < .001 

T o t a l Coliform MPN/100 (1) <2 .0 <2 .0 <2 .0 <2 .0 

Mercury mg/l (0.002) < .0002 < .0002 < .0002 < .0002 

Methoxychlor mg/l (0.1) < .001 < .001 < .001 < .001 

N i t r a t e mg/l (10) < .02 < .02 < .02 < .02 

Radium 226 pCi/1 < .05 < .05 < .05 < .05 

Radium 228 pCi/1 < .05 < .05 < .05 < .05 

Selenium mg/l (0.01) < .001 < .001 < .001 < .001 

S i l v e r mg/l (0.05) < .001 < .001 < .001 < .001 

Toxaphene mg/l (0.005) < .001 < .001 < .001 < .001 

aEPA IPDWP, Part 265, App. I l l 



TABLE 5.0 

GROUP 1 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS3 

EIGHTH QUARTER MW-1 MW-2 MW-3 MW-4 

2,4,D mg/l (0.1) < .001 < .001 < .001 < .001 

2,4,5, -TP mg/l (0.01) < .001 < .001 < .001 < .001 

Arsenic mg/l (0.05) .003 .005 .004 .003 

Barium mg/l (1.0) .021 .025 .018 .055 

Cadmium mg/l (0.01) < .001 < .001 < .001 < .001 

Chromium mg/l (0.05) < .001 < .001 < .001 < .001 

Endrin mg/l (0.002) < .0001 < .0001 < .0001 < .0001 

Fluoride mg/l (1.4-2.4) .95 .80 1 .35 .50 

Gross Alpha pCi/1 (15) <2 .5 <2 .5 <2 .5 <2 .5 

Gross Beta pCi/1 < .10 < .10 < .10 < .10 

Lead mg/l (0.05) .006 .005 .004 .003 

Lindane mg/l (0.00 4) < .001 < .001 < .001 < .001 

Total Coliform MPN/100 (1) <2 .0 <2 .0 <2 .0 <2 .0 

Mercury mg/l (0.002) < .0002 < .0002 < .0002 < .0002 

Methoxychlor mg/l (0.1) < .001 < .001 < .001 < .001 

N i t r a t e mg/l (10) < .02 < .02 < .02 < .02 

Radium 226 pCi/1 < .05 < .05 < .05 < .05 

Radium 228 pCi/1 < .05 < .05 < .05 < .05 

Selenium mg/l (0.01) < .001 < .001 < .001 < .001 

S i l v e r mg/l (0.05) < .001 < .001 < .001 < .001 

Toxaphene mg/l (0.005) < .001 < .001 < .001 < .001 

EPA IPDWP, Part 265, App. I l l 



TABLE 5.0 

GROUP 1 EPA INTERIM PRIMARY DRINKING WATER PARAMETERS3 

NINTH QUARTER (2/84) MW-1 MW-2 MW-3 MW-4 

2,4,D mg/l (0.1) < .001 < .001 < .001 < .001 

2,4,5, -TP mg/l (0.01) < .001 < .001 < .001 < .001 

Arsenic mg/l (0.05) < .001 .002 .002 .002 

Barium mg/l (1.0) .01 .02 .02 .01 

Cadmium mg/l (0.01) < .001 < .001 < .001 < .001 

Chromium mg/l (0.05) < .001 .003 .002 .002 

Endrin mg/l (0.002) < .0001 < .0001 < .0001 < .0001 

Fluoride mg/l (1.4-2.4) .90 .76 1 .40 .50 

Gross Alpha pCi/1 (15) <2 .0 <2 .0 <2 .0 <2 .0 

Gross Beta pCi/1 <3 .0 <3 .0 <3 .0 <3 .0 

Lead mg/l (0.05) < .001 .050 .022 .020 

Lindane mg/l (0.004) < .0010 < .0010 < .0010 < .0010 

Tot a l Coliform MPN/100 (1) <2 .0 <2 .0 <2 .0 <2 .0 

Mercury mg/l (0.002) < .0002 < .0002 < .0002 < .0002 

Methoxychlor mg/l (0.1) < .001 < .001 < .001 < .001 

N i t r a t e mg/l (10) .07 < .02 .03 .03 

Radium 226 pCi/1 < .05 < .05 < .05 < .05 

Radium 228 pCi/1 < .05 < .05 < .05 < .05 

Selenium mg/l (0.01) < .001 < .001 < .001 < .001 

S i l v e r mg/l (0.05) < .0010 < .0010 < .0010 < .0010 

Toxaphene mg/l (0.005) < .001 < .001 < .001 < .001 

aEPA IPDWP, Part 26 5, App. I l l 



TABLE 6.0 

GROUP 2 GROUNDWATER QUALITY ASSESSMENT PARAMETERS AS PER 
NEW MEXICO HAZARDOUS WASTE REGULATIONS 206.C.1.C (2)(b) 

FIRST QUARTER J^/fi/ MW-1 MW-2 MW-3 MW-4 

Chloride mg/l 51.00 57.80 68.50 16.90 

Iro n mg/l 1.050 0.680 0.23 1.650 

Manganese mg/l 0.060 0.020 0.030 0.035 

Phenol mg/l 0.034 0.026 0.029 0.020 

Sodium mg/l 235 240 230 270 

Sulfate mg/l 171 174 150 153 

SECOND QUARTER MW-1 MW-2 MW-3 MW-4 

Chloride mg/l 51.80 57.90 55.40 16.90 

Iro n mg/l 0.400 0.950 0.200 1.154 

Manganese mg/l 0.050 0.050 0.020 0.060 

Phenol mg/l 0.058 0.005 0.043 0.043 

Sodium mg/l 260 265 240 280 

I I f a t e mg/l 135 165 174 300 

THIRD QUARTER & / M W - 1 MW-2 MW-3 MW-4 

Chloride mg/l 48.80 67.40 56.20 15.60 

Ir o n mg/l 0.140 0.110 0.100 0.210 

Manganese mg/l 0.035 0.010 0.020 0.045 

Phenol mg/l <0.001 <0.001 <0.001 <0.001 

Sodium mg/l 255 260 240 260 

Sulfat e mg/l 171 189 198 183 

FOURTH QUARTER 7/0X MW-1 MW-2 MW-3 MW-4 

Chloride mg/l 33.60 51.70 46.50 20.80 

•Iron mg/l 0.130 0 .220 0.360 0.210 

Manganese mg/l 0.030 0.020 0.035 0.035 

Phenol mg/l <0.001 <0.001 <0.001 <0.001 

Sodium mg/l 255 260 250 290 

Sul f a t e mg/l 129 129 126 102 



TABLE 6.0 

GROOP 2 GROUNDWATER QUALITY ASSESSMENT PARAMETERS AS PER 
NEW MEXICO HAZARDOUS WASTE REGULATIONS 206.C.1.C (2)(b) 

SEVENTH QUARTER "jf^S MW-1 MW-2 MW-3 MW-4 

Chloride mg/l 58.00 60.00 58.00 22.00 

Ir o n mg/l 0.130 0.160 0.180 0.110 

Manganese mg/l 0.025 0.023 0.030 0.012 

Phenol mg/l <0.001 <0.001 <0.001 <0.001 

Sodium mg/l 250 270 250 255 

Sulfate mg/l 172 172 148 138 

EIGHTH QUARTER MW-1 MW-2 MW-3 MW-4 

Chloride mg/l 50.00 56.00 60.00 16.00 

Ir o n mg/l 0.140 0.172 0.169 0.120 

Manganese mg/l 0.029 0.022 0.035 0.015 

Phenol mg/l <0.001 <0.001 <0.001 <0.001 

Sodium mg/l 249 232 241 273 

Sul f a t e mg/l 179 168 150 142 

NINTH QUARTER (2/84) MW-1 MW-2 MW-3 MW-4 

Chloride mg/l 54.00 57.00 23.00 60.00 

I r o n mg/l 0.05 0.21 0.37 0.14 

Manganese mg/l 0.02 0.01 0.02 0.01 

Phenol mg/l <0.001 <0.001 <0.001 0.038 

Sodium mg/l 256 260 284 258 

Su l f a t e mg/l 135 141 129 126 

TENTH QUARTER (4/84)* MW-1 

Chloride mg/l 55 

Iron mg/l 0 .08 

Manganese mg/l 0.09 

Phenol mg/l 0.010 

Sodium mg/l 27 0 

S u l f a t e mg/l 170 

MW-2 MW-3 MW-4 

63 63 19 

0.09 0.07 0.20 

0.002 0.002 0.003 

0.013 0.025 0.022 

270 270 300 

170 160 150 

* Controls f o r Environmental P o l l u t i o n , I n c . , Santa Fe, NM 87501 



TABLE 7.0 

MONITORING WELL STATIC WATER LEVEL 

_ = = _ _ _ _ _ _ _ _ _ _ _ = ================ =========== ============ 
DATE MW-1 MW-2 MW-3 MW-4 

04-30-84 6871.6 6870 .4 6856.3 6873 .8 

03-08-84 6870.9 687 0.5 6 8 5 5 . 1 6873.6 

02-16-84 6870 .9 6870 .6 6855.3 6871 .4 

01-12-84 6870.9 687 0.3 6855.3 6871 .4 

12-16-83 6 8 7 1 . 1 6870 .4 6855 .3 6 8 7 4 . 1 

11-07-83 6870.0 6869.8 6854.2 6873 .4 

06-30-83 6869.9 6869 .9 6854 .3 6 87 3 .4 

12-11-82 6869.7 686 9.5 6851.2 6873 .6 

09-21-82 6870 .8 6871 .3 6 8 5 5 . 1 6873 .3 

06-17-82 6871.0 687 0.3 6855.5 6873 .9 

04-07-82 6870.2 6871 .5 6 8 5 4 . 1 6873 .0 

BOTTOM 
ELEVATION 6746.5 6740.6 6752.3 6 7 6 0 . 4 ; 

TOP OF 
CASING 
ELEVATION 6876.90 6878.61 6881.30 6880.42 



MW-SERIES GROUND WATER MONITORING DATA (DECEMBER 1984) 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

TO: G l a n c R e f i n e r y 
A t t n : Bob Anderson 
Route 3 Box 7 
G a l l u p , NM 87301 

o 
DATE: 10 J a n u a r y 1985 
1183 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

MW- 1 B 
( C u b i c a l n e r ) 

MW-2 5 2 MW-3 5 2 MW-4 52 

PH 
EC 

8 . 3 
10 umhos/cm 

8.95 
1100 umho 6/cm 

8.85 
1 TOO umhos/cm 

8 . 6 0 
1 2 0 0 u m h o s / c t a 

0W-2 OW-7 '0W24 52 #1 Pond 
O u t l e t 

PH 
EC 

8. 1 
1300 urnhos/cm 

8.7 
1200 umhos/cm 

8.0 
1 1 00 umhos/cm 

9. 1 
5600 umhos/cm 

Blank. MW-1 5 2 NOMINAL DETECTION LIMIT 

PH 
EC 

7.4 
1100 um ho s/om 

8.7 
1180 umhos/cm 

0.01 
0.1 um ho s/cm 

roc 
rox 

roe 
:ox 

oc 
ox 

MW-1 52 V i a l 

8.0 mg/l 
<0.01 mg/l 

0W-2 

11.0 mg/l 
<0.01 mg/l 

Blank 

4.0 mg/1 
<0-01 mg/l 

MW-2 5 2 

7.0 mg/l 
<0.01 mg/l 

0W-7 

5 . 0 m g / l 
<0.01 mg/ l 

MW 1 B 

4 . 0 m g / l 
<0.01 m g / l 

MW-3 5 2 

5-0 mg/l 
<0.01 ag/1 

OW-24 52 

12.0 mg/l 
<0-01 mg/l 

MW-4 52 

6 . 0 m g / l 
<0 .01 m g / l 

t 1 Pond 

1560.0 mg/l 
<0.01 mg/l 

NOMINAL DETECTION L I M I T : 

0. 1 mg/l 
0.01 mg/l 

EFERENCES: 1."Standard Methods f o r the E x a m i n a t i o n of Water and Wastewater' 
15th E d i t i o n , APHA, H.Y., 1980. 

EPA-SW 846 

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

TO: GeoSdlenoe 
A t t n : Randy Hlck6 
500 Copper Ave. N.W. 
S u i t e 501 
Albuquerque, NM 87102 

DATE: 22 February 1985 
0160 

ANALYTE SAMPLE ID/ ANALYTICAL RESULTS 
MtO -/ 

# 1 #2 

PH 8.7 8.8 
EC 1100.0 umhos/cm 1100.0 umhos/cm 
TOC 8.2 mg/l 7.4 mg/l 
TOX <0.01 mg/l <0.01 mg/l 
Cl 57.0 mg/l 47.0 mg/l 
Fe 0.020 mg/l 0.077 mg/l 
Mn 0 .029 mg/l 0.024 mg/l 
Pb 0.010 mg/ 1 0.009 mg/l 

Hg <0.002 mg/l <0.002 mg/l 
P henols <1 .0 mg/l <1.0 mg/1 

so4 
120.0 mg/l 150.0 mg/l 
130.0 mg/l (du p l i c a t e ) 

Na 140.0 mg/l 234.0 mg/l 

#4 #5 

pH 
|VUJ " 2. 

pH 8.8 8.6 
EC 1180.0 umhos/cm 1200.0 umhos/cm 
TOC 5.8 mg/l 10.8 mg/ 1 
TOX <0.01 mg/l <0.01 mg/l 
Cl 56.0 mg/l 16.0 mg/l 

Fe 0.037 mg/l 0.086 mg/l 
Mn 0.017 mg/l 0.038 mg/1 

0.0169 mg/l (du p l l o a t e ) 
Pb 0.010 mg/l 0.006 mg/l 
Hg <0.002 mg/l <0.002 mg/l 
P henols <1.0 mg/1 

soA 
157.0 mg/l 120.0 mg/1 

Na 195.0 mg/1 277.0 mg/l 

Spike 

Pb 0.042 mg/l 
0 .002 mg/l 

SA^C 

8.9 
5 umhos/om 

4.0 mg/l 
<0.01 mg/l 

1 .0 mg/l 
<0.05 mg/l 

<0.005 mg/l 
0.039 mg/l 
0.037 mg/l ( d u p l i c a t e ) 
0.002 mg/l 
<1.0 mg/l 
<1.0 mg/l 

<1.0 mg/l 

7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505] 345-8964 



FIRST QUARTER ANALYSES 
SMW-SERIES SHALLOW MONITORING WELLS 

SAMPLE NO. WELL NO. 

851010093 SMW-1 
8510101430 SMW-2 
8510101235 SMW-3 
8510101045 SMW-4 
8510101140 SMW-5 
8510101325 SMW-6 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 
TO: Geoscience Consultants, Ltd. DATE: 5 November 1985 

500 Copper N.W. Suite 325 1485 
Albuquerque,NM 87102 Page 1 of 4 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

8510100y30 851010104b 8510101140 

As O.OtfU mg/ l <0.050 m g / l 0.064 mg/ l 
Ra 6.0 mg/ l <1.0 m g / l <1.0 mg/ l 
Cr <0.050 m g / l <0.050 mg/ l <0.050 m g / l 
Cd 0.060 mg/ l <0.010 m g / l <0.010 m g / l 
Hg <0.002 mg/ l <0.002 m g / l <0.002 mg/ l 
Se 0.066 nig/1 0.026 m g / l 0.022 mg/ l 
Ag <0.050 mg/ l <0.050 mg/ l <0.050 m g / l 
Pb 0.116 mq/ l <0.050 mg/l <0.050 mg/l 
F 0.28 mg/ l 0.61 mg/ l 0.69 m g / l 
NO 3 as N 0 .1 m g / l 0 .1 m g / l 0 . 1 m g / l 
Endr in <0.0002 m g / l <0.0002 m g / l <0.0002 m g / l 
Methoxychlor <0.1 m g / l <0.1 m g / l <0.1 m g / l 
Lindane <0.004 mg/ l <0.004 m g / l <0.004 m g / l 
C l 1489.0 m g / l 51.0 m g / l 54.0 m g / l 
Fe 0.45 m g / l 1.2 m g / l 1.8 mg/ l 
Mn 0.16 mg/ l 0.08 m g / l 0.05 mg/ l 
Phenols <0.001 m g / l <0.001 m g / l <0.001 m g / l 
Na 2438.0 mg/ l 320.0 mg/ l 342.0 mg/ l 
SO 4 2833.0 mg/ l 192.0 m g / l 189.0 mg/ l 
pH 7.6 8.4 8.7 

7.6 8.4 8.7 
7.6 8.4 8.7 
7.6 8.4 8.7 

EC 5600 umhps/an 1200 umhos/cm 1150 urrhos/cm 
5600 umhos/cm 1200 umhos/cm 1150 umhos/cm 
5600 umhos/cm 1200 unhos/cm 1150 urrihos/cm 
5600 urrihos/cm 1200 umhos/cm 1150 umhos/an 

TOC 7.8 mg/ l 1.0 mg/ l 6.0 m g / l 
7.9 m g / l 1.5 m g / l 6.0 m g / l 
8.0 mg/ l 2.0 m g / l 5.5 m g / l 
8.2 m g / l 1.0 m g / l 5.9 m g / l 

TOX <0.01 mg/ l <0.01 m g / l <0.01 mg/ l 
<0.01 mg/ l <0.01 m g / l <0.01 mg/ l 
<0.01 mg/ l <0.01 mg/ l <0.01 mg/l 
< 0 . 0 1 I I K j / 1 <0.01 mg/l <0.01 rro/] 

Toxaphene < 0 . 0 0 5 n K j / 1 <0.005 mg/1 <0.005 mo/l 
2,4,-1) <0.1 mg/1 < 0 . 1 t l K j / 1 <0.1 n q / l 
2 .4 .5 -T1 ' < 0 . U 1 I K j / 1 <0.01 mq/ l <0.01 ir.q/1 
Gross Alpha 0 1 187 p C i / 1 0 ± 48 jKTi/1 0 1 51 j . C i / 1 
Gross Beta 0 ±1097 p C i / 1 72 1 281 p C i / 1 0 ±273 pCi /1 
T u r b i d i t y 78 FTU 86 FTIJ 66 FITJ 
Radium <5 p C i / 1 <5 p C i / 1 <5 pCi /1 



TO: Geoscience Consultants , Ltd. 1485 
Page 2 of 4 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

8510101235 8510101325 8510101430 

5>HfcJ-J 
As 0.063 m g / l <0.050 mg/ l 0.10 mg/l 

lia 1.7 m g / l <1.0 m g / l 4 .0 ng /1 

Cr <0.050 m g / l <0.050 m g / l <0.050 mg/ l 

Cd <0.010 m g / l <U.010 m g / l 0.10 mg/ l 

Hg <0.002 m g / l <0.002 m g / l O.002 m g / l 

Se 0.10 m g / l 0.020 m g / l 0.13 m g / l 

Ag <0.050 m g / l <0.050 m g / l <0.050 mq/ l 

Pb <0.050 m g / l <0.050 m g / l 0.19 m g / l 

F 0.43 m g / l 0.63 mg/ l 0.34 m g / l 

NO 3 as N 0.2 m g / l 0.2 m g / l 2.0 m g / l 

Endr in <0.0002 m g / l <0.0002 m g / l <0.0002 mg/ l 

Methoxychlor <0.1 m g / l <0.1 m g / l <0.1 m g / l 

Lindane <0.004 m g / l <0.004 m g / l <0.004 mg/ l 

C l 42.0 m g / l 70.0 m g / l 1985.0 m g / l 

Fe 0.04 m g / l 0.62 m g / l 0.62 m g / l 

Mn 0.02 m g / l 0.17 m g / l 2 .0 m g / l 

Phenols <0.001 m g / l <0.001 m g / l O .001 m g / l 

Na 440.0 m g / l 348.0 m g / l 2660.0 m g / l 

SO 4 1784.0 m g / l 261.0 mg/ l 3473.0 mg/ l 

pi l 8.0 8.4 7.7 pi l 
8.0 8.4 7.7 
8.0 8.4 7.7 
8.0 8.4 7.7 

EC 3075 urrihps/cm 1275 urrihos/cm 6900 urrihos/cm 
3075 umhos/cm 1275 urrihos/cm 6900 umhos/cm 
3075 umhos/cm 1275 umhos/cm 6900 umhos/cm 
3075 umhos/cm 1275 umhos/an 6900 umhos/an 

TOC 6.0 m g / l 5.0 m g / l 9.0 m g / l 
6 .1 m g / l 5.5 m g / l 9.0 mg/l 
6.0 m g / l 5 .1 m g / l 9.2 m g / l 
6.5 m g / l 5.0 m g / l 8.9 m g / l 

TOX <0.01 m g / l <0.01 m g / l O . 0 1 m g / l 
<0.01 m g / l <0.01 m g / l <0.01 m g / l 
<0.01 m g / l <0.01 m g / l <0.01 m g / l 
<0.01 m g / l <0.01 m g / l <0.01 mg/ l 

Toxaphene O.005 mg/ l <0.005 m g / l <0.005 mg/ l 

2 . 4 , - D <0.1 mg/l <0.1 mg / l < 0 . ] mc/1 

2,4,5-TP <0.01 mc/1 <0.01 ntg/1 <0.01 mo/1 
Gross Alpha 97 i 225 j - C i / 1 4.8 ± 53 p C i / 1 0 ± 206 [ V : i / l 

Gross llet.n 43 ±1130 p C i / 1 ] 53 ± 283 F >Ci/] 1010 ± 1148 pCi /1 
T u r b i d i t y 7.5 r r u 51 FTU 27 FRJ 
Radium <5 p C i / 1 <5 pCi /1 <5 p C i / 1 



TO: Geoscience Consultants, Ltd. 1485 
Page 3 o f 4 

ANALYTE NOMINAL DETECTION LIMITS 

As 
Ba 
Cr 
Cd 
Hg 
Se 
Ag 
Pb 
F 
NO 3 as N 
Endrin 
Methoxychlor 
Lindane 
Cl 
Fe 
Mn 
Phenols 
Na 
SO 4 
pH 
EC 
TOC 
TOX 
Toxaphene 
2,4,-D 
2,4,5-TP 
Gross Alpha 
Gross Beta 
Turbidity 
Radium 

0.050 mg/l 
1.0 mg/l 

0.050 mg/l 
0.010 mg/l 
0.002 mg/l 
0.002 mg/l 
0.050 mg/l 
0.050 mg/l 
0.1 mg/l 

0.01 mg/l 
0.0002 mc/1 

0.1 mg/l 
0.004 mg/l 
1.0 mg/l 

0.05 mg/l 
0.005 mg/l 
0.001 mg/l 
0.1 mg/l 
1.0 mg/l 

0.01 
0.1 umhps/an 
0.1 mg/l 

0.01 mg/l 
0.005 mg/l 
0.1 mg/l 
0.01 mg/l 
0.1 pCi/1 
0.1 pCi/1 
0.1 FTU/NTU 
5 pCi/1 

REFERENCE: "Standard Methods fo r the Examination of Water and Wastewater" 
15th Edition, APHA, N.Y., 1980. 

An invoice fore services i s enclosed. Thank you for contacting Assaigai 
Laboratories. J 

Sincerely, 

J</t inifer V. Smith, Ph.D. 
M o r a t o r y D i r ec to r 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

TO: GeoScience Consultants DATE: 5 November 1985 
500 Copper N.W. 1485 
Albuquerque, NM 87102 

SAMPLE IDENTIFICATION ANALYTICAL RESULTS 

8510100930 
8510101045 
8510101140 
6510101235 
8510101325 
8510101430 

<1 Coliform Colonies/100 ml 
<1 Coliform Colonies/100 ml 
<1 Coliform Colonies/100 ml 
<1 Coliform Colonies/l00 ml 
<1 Coliform Colonies/100 ml 
<1 Coliform Colonies/l00 ml 

NOMINAL DETECTION LIMIT: 1 

Coliforms were confirmed according t o the procedures i n the Water 
Supply Laboratory C e r t i f i c a t i o n Manual , NMHED—EID. 

REFERENCE: "Standard Methods for the Examination of Water and Wastewater", 
15th Edition, APHA, N.Y., 1980. 

An invoice for services i s enclosed. Thank you f o r contacting Assaigai 
Laboratories. 

Sincerely, 

Smith, Ph.D. 
ratory Director 
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ATTACHMENT B-7 

* N 
GN 1 

/ 13VS-
1-29' / 2 4 0 MILS 

26 MILS 

f UTM GRIO AND 1963 MAGNETIC NORTH 
DECLINATION AT CENTER OF SHEET 

^CALE 1:24000 

1000 200C 3000 4000 5000 6000 7000 FEET 

1 KILOMETER 

CONTOUR INTERVAL 20 FEET 
DOTTED LINES REPRESENT 10-FOOT CONTOURS 

DATUM IS MEAN SEA LEVEL 

MAP SHOWING PROPERTY OWNERS 
ADJACENT TO GIANT CINIZA REFINERY 

(Locations and boundaries approximately located) 
i 

CUENT: | 

DATE: i 
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