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CERTIFIED MAIL # 7099 3220 0010 2242 4825

January 31, 2005

Ms. Hope Monzeglio

State of New Mexico Environmental Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Re:  Giant Bloomfield Refinery — NMED Conditional Approval of River Terrace Area
Voluntary Corrective Measures Plan
RCRA Permit No. NMD 089416416
HWB-GRCB-04-006

Dear Ms. Monzeglio:

Giant Refining Company Bloomfield (GRCB) received the December 29, 2004 letter
from the New Mexico Environmental Department (NMED) stating NMED’s conditional
approval of the November 24, 2004 Voluntary Corrective Measure Plan (VCM Plan)
submitted by GRCB. The VCM Plan describes the voluntary corrective measures to be
implemented by GRCB at the Bloomfield refinery at the River Terrace. The purpose of
this letter is to respond to several of the conditions stated in NMED’s letter.

Response to NMED Conditions of Approval

The following responses correspond to the conditions in NMED’s December 29, 2004
approval letter.

1. We have provided the construction diagram and boring log for monitoring wells
MW-48 and MW-49 (Attachment A).

Depth-to-water measurements were collected following the installation of the two
monitoring wells and eight temporary well points in November 2004 (Attachment
B). A survey of each River Terrace well location and top-of-casing elevation will
be completed following the installation of the additional well points east of TP-3
(See Response #7). Once surveying of the River Terrace wells has been
completed, groundwater elevation data will be compiled and submitted to NMED
as requested.
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3. Each of the eight temporary well points (TP-1 through TP-8) was constructed
using two-inch diameter five-foot hand-slotted PVC piping, extending
approximately five feet below the water table. Groundwater has been detected
approximately five feet below existing grade. We have provided a typical
temporary well point construction drawing (Attachment C). The depth to water
(bgs) in each of the locations is stated in the upper left header of the logs contained
in the VCM plan.

4. Separate phase hydrocarbon (SPH) was not observed during the installation of the
two monitoring wells (MW-48 and MW-49) and eight temporary well points (TP-1
through TP-8) in the River Terrace. Similarly, SPH was not observed during the
two subsequent rounds of monthly sampling for December 2004 and January
2005.

wn

The description of “black™ in the boring logs refers to hydrocarbon staining.

6. In accordance with the agreed upon monthly sampling plan stated within the
RTSPA Plan, groundwater samples were collected at monitoring wells MW-48
and MW-49 on December 27, 2004 and January 18, 2005. Samples from each
well were analyzed for BTEX, TPH (GRO and DRO). and PAHs. We have
provided the analytical report for the December 2004 sample results, and a table
summarizing the groundwater analytical results for the River Terrace wells
through December 2004 (Attachment D).

The analytical results from the January 2005 monthly sample event will be
provided to NMED upon receipt of the laboratory reports.

7. In order to delineate the extent of the contamination north and east of TP-3, we
propose installing five additional temporary well points (TP-9 through TP-13).
We have provided a revised River Terrace Well Location Map, which includes the
location of the existing and proposed monitoring and temporary well points in the
River Terrace (Attachment E). The well points will be constructed using machine-
slotted screen. Weather and access conditions permitting, GRCB anticipates
installing the additional well points by early March 2005.

8. The following responses correspond to comments of the proposed activities No. 1-
6 outlined in the RTSPA Plan.

1. The results and findings of the 24-hours aquifer test performed on MW-48§
have been summarized in the Aquifer Test Summary Report (Attachment F).

[\

. The results of the capture zone analysis are summarized as part of the Aquifer
Test Summary Report (Attachment F).

. A revised Well Location Map has been provided, which includes the location
of the existing and proposed monitoring and temporary well points in the
River Terrace (Attachment E).

(9]

4. Two subsequent monthly sampling events have been completed for
December 2004 and January 2005. We have provided an analytical summary
table and a copy of the laboratory report for the December 2004 sampling

e
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event (Attachment F). The results of the January 2005 sampling event will
be submitted to NMED once the results become available from the lab.

. In the November 24, 2004 VCM Plan, GRCB’s use of the term “feasibility
study” was intended to mean the evaluation, selection, and implementation of
appropriate voluntary corrective measures to reduce the concentrations of
fuel hydrocarbons on the refinery side of the barrier, and further mitigate fuel
hydrocarbon migration to the river.

wh

6. Based on the results of the October 2004 site investigation, it appears that the
dissolved-phase hydrocarbon plume is biologically active. Therefore, the
January 2005 River Terrace sampling event included an expanded suite of
parameters that will allow GRCB to further evaluate the subsurface biologic
activity. These data, the aquifer test data presented in Attachment F, and
sampling results from the additional monitoring points (see Response #7
above) will be used to assess voluntary corrective measures alternatives. The
results of the alternatives assessment and a proposed Voluntary Corrective
Measure will be included in a Voluntary Corrective Measures Work Plan
(VCMWP). The VCMWP will be prepared and submitted to OCD and
NMED for review in April 2005.

If you have any questions in this matter, please contact me at 505-632-4171.

Sincerely,
GIANT REFININGGO Y
%je:; Schmaltz

Environmental Manager

Cc:  Denny Foust - NMED Aztec Office
Dave Cobrain — NMED Hazardous Waste Bureau
Hope Monzeglio —- NMED Hazardous Waste Bureau
Bob Wilkinson — EPA
Ed Riege
Chad King
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ATTACHMENT A

MW-48 and MW-49 Construction Diagram and Boring Log
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Sheet: 1 of 1 Precision Engineering, Inc. File #: 03-122

Bore Point: See plan P.O. Box 422 Site: Bloomfield
Water Elevation: 7.70 Las Cruces, NM 88004 Giant Refining
Boring No.: MW-48 505-523-7674 Elevation: Not Surveyed

Date: 10/28/2004
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE | (MOISTURE, CONDITION, COLOR,ETC.) | %M {LL| Pl | CLASS.
0-1 FAE X Silt, sand, very fine to fine, brown, damp, a few
*rO-*r cobbles
1-15.0 R B Sand, silty, very fine to fine, brown, damp,
*-*g-r gravelly
2.0 rro-t* 2.5 Black with hydrocarbon odor
*_*0_*_*
*_*0_*_*
TR
i medium to coarse sand
Tk 5.0
. 7.5
i water bearing
**o****|  10.0 |some gravel
Hkras
***O****
***O****
Tk ren
***O****
***O****
wk iy
*i*o****
wengeene| 450
T.D. 15.0
Bottom of well 15'
Placed 4" PVC, 10' factory slotted .020" screen
Sanded with 8-12 Silica Sand to 3' bgs
Bentonite Plug to 1' bgs
20.0
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM

C:\bill\Projects\2004\hammond ditch correspondencelditchlogsasof11105\[M\ |




Instal lation Diagram

Monitoring Well No. MW 49
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Sheet: 1 of 1 Precision Engineering, Inc. File #: 03-122

Bore Point: See plan P.O. Box 422 Site: Bloomfield
Water Elevation: 9.00 Las Cruces, NM 88004 Giant Refining
Boring No.: MW49 505-523-7674 Elevation: Not Surveyed

Date: 10/28/2004
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR,ETC.) | %M | LL| Pl | CLASS.
0-3 *O*-*-0 Cabbles, sand, very fine to fine, gravel, brown,
*O*-*-0 damp, cobbles
* *_*_O
*O*_*_O
*O*_*_O 2_.5-
*O*_*_O
3-15.0 e Bl Sand, silty, very fine to fine, brown, moist,
*_*O_*_*
*hkkkhkk 50
ekl fine to medium sand
bbbkl Black with hydrocarbon odor, wet
OO some cobbles
**O**O* Z_.-é
**O**O*
i water bearing
*hkkkkkki 100
bl medium to coarse sand, grey
e Je v e I de de I 15.0
T.D.15.0
Bottom of well 14’
Placed 4" PVC, 10' factory slotted .020" screen
Sanded with 8-12 Silica Sand to 2' bgs
Bentonite Plug to gs
20.0
SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: KM

C:\bil\Projects\2004\hammond ditch correspondencelditchlogsasof11105\[M\
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ATTACHMENT B

River Terrace Water Level Data — December 2004




Giant Bloomfield Refinery
River Terrace - Water Level Data

December 2004
Well Date |Depth to Water"] SPH® Well Depthm Well Casing Height @ Observations
# Collected (ft) (ft) (ft) (fty

TP #1 10/28/04 5.44 0 0.9 No SPH - But have a visible sheen
TP #2 10/28/04 7.01 0 0.59 No SPH - But have a visible sheen
TP #3 10/28/04 7.02 0 1.22 No SPH - No odor or sheen
TP #4 10/28/04 6.28 0 0.9 No SPH - But have a visible sheen
TP #5 10/28/04 6.18 0 0.83 No SPH - But have a visible sheen
TP #6 10/28/04 5.96 0 1.16 No SPH - No sheen
TP #7 10/28/04 6.79 0 1.1 No SPH - Barely any water in it
TP #8 10/28/04 5.96 0 1.39 No SPH‘ - Buthavea visib]e} sheen

MW #48 | 11/01/04 7.73 0 17.22 2.89

MW #49 | 11/01/04 9 0 16.48 3.15

Notes: (1) = Depth-to-water measurements are recorded from the top of casing.

(2)= SPH refers to separate phase hydrocarbons.
(3)= Well depth readings are reflective of field measurements at the time of data collection.
(4)= Well casing height refers to high of casing stick-up above existing grade.
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ATTACHMENT C

Typical Temporary Well Point Construction Drawing
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ATTACHMENT D

River Terrace Groundwater Analytical Results Summary




HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

COVER LETTER
January 13, 2005

Cindy Hurtado

San Juan Refining

#50 CR 4990
Bloomfield, NM 87413
TEL: (505) 632-4161
FAX (505) 632-3911

RE: River Terrace - MW #48 & MW #49 Order No.: 0412237

Dear Cindy Hurtado:

Hall Environmental Analysis Laboratory received 2 samples on 12/28/2004 for the analyses
presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

e Y i
ey Lz

—

Andy Freefan, Business Manager
Nancy McDuffie, Laboratory Manager

o seeay,
\\t‘..::ﬁ.': ) » 1y

haﬁ'_. g R A
ihelac:

4801 Hawkins NE® Suite DR Albuquergue, NM B7103
505.345.3875 8 Fax 505.345.4107
www. hallenvironmental.com




Hall Environmental Analysis Laboratory

Date: /3-Jan-05

CLIENT: _ San Juan Refining Client Sample ID: MW #48
Lab Order: 0412237 Collection Date: 12/27/2004 1:50:00 PM
Project: River Terrace - MW #48 & MW #49
Lab ID: 0412237-0t Matrix: AQUEOUS
Analyses Result PQL Qual Units DI Date Analyzed
EPA METHOD 8015B: DIESEL RANGE Analyst: JMP
Diesel Range Organics {(DRO) ND 1.0 mg/L 1 1/3/2005 5:09:41 PM
Motar Oil Range Organics (MRQO) ND 5.0 mg/L 1 1/3/2005 5:09:41 PM
Sum: DNOP 112 58-140 %REC 1 1/3/2005 5:09:41 PM
EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 28 5.0 mg/l 100 1/3/2005 5:34:00 PM
Surr: BFB 111 78.3-120 %REC 100 1/3/2005 5:34:00 PM
EPA METHOD 8021B: VOLATILES Analyst: NSB
Methy! tert-butyl ether (MTBE) ND 250 pg/L 100 1/3/2005 5:34:00 PM
Benzene 690 50 po/L 100 1/3/2005 5:34;00 PM
Taluene ND 50 pall 100 1/3/2005 5:34:00 PM
Ethylbenzene 1900 50 poll 100 1/3/2005 5:34:00 PM
Xylenes, Total 8200 50 pg/l 100 1/3/2005 5:34:00 PM
Sumr: 4-Bromofluorobenzene 110 83.3-121 %REC 100 1/3/2005 5:34:00 PM
EPA METHOD 8310: PAHS " ‘Analyst: BL
Naphthalene 190 13 pg/l. 5 1/10/2005 12:51:57 PM
1-Methylnaphthalens 89 2.5 pgi 1 1/7/2005 3:18:32 PM
2-Methylnaphthalene 76 25 HalL 1 1/7/12005 3:18:32 PM
Acenaphthylene ND 25 pg/L 1 1/7/2005 3:18:32 PM
Acenaphthene ND 2.5 pall 1 1/7/2005 3:18:32 PM
Fluorene 1.1 0.80 po/lL 1 1/7/2005 3:18:32 PM
Phenanthrene 22 0.80 g/ 1 1/7/2005 3:18:32 PM
Anthraceng ND 0.60 o/l 1 1/7/2005 3:18:32 PM
Fluoranthene ND 0.30 Ho/L 1 1/7/2005 3:18:32 PM
Pyrene ND 0.30 poil 1 1/7/2005 3:18:32 PM
Benz{a)anthracene ND 0.020 po/t 1 17712005 3:18:32 PM
Chrysene ND 0.20 Hofl 1 1/7/2005 3:18:32 PM
Benzo(b)fluoranthene ND 0.050 pa/l 1 1/7/2005 3:18:32 PM
Benzo(k)fuoranthene ND 0.020 pg/l 1 1/7/12005 3:18:32 PM
Benzo(a)pyrene ND 0.020 pg/L 1 1/7/2005 3:18:32 PM
Dibenz(a,h)anthracene ND 0.040 ug/t 1 1/7/20056 3:18:32 PM
Benzo(g.h.i)perylene ND 0.030 . ug/L 1 1/7/2005 3:18:32 PM
Indeno{1,2,3-cd}pyrene ND 0.080 gL 1 1/7/2005 3:18:32 PM
Surr: Benzo(e)pyrena 81.8 54-102 %REC 1 1/7/2005 3:18:32 PM

Qualifiers:

ND - Not Detected at the Reporting Limit
J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* . Value exceeds Maximum Contaminant Level

1/10

S - Spike Recovery outside accepied recovery limits
R - RPD gutside accepted recovery limits

E - Value above quantitation range
Page 1 of 2




Hall Environmental Analysis Laboratory

Date: /3-Jan-05

CLIENT: San Juan Refining Client Sample ID: MW #90
Lab Order: 0412237 Collection Date: 12/27/2004 1:00:00 PM
Project: River Terrace - MW #48 & MW #49
Lab ID: 0412237-02 Matrix: AQUEOUS
Analyses Resuit PQL Qual Units DF Date Analyzed
EPA METHOD 8015B: DIESEL RANGE Analyst; JMP
Diesel Range Organics (DRO) ND 1.0 mg/t 1 1/4/2005 10:11:04 AM
Motor Oil Range Organics (MRO) ND 5.0 mg/L 1 1/4/2005 10:11:04 AM
Surr: DNOP 98.2 58-140 %REC 1 1/4/2005 10:11:04 AM
EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB
Gasoline Range Organlcs (GRO) 0.23 0.050 ma/l 1 1/4/2005 10:13:32 AM
Surr: BFB 108 78.3-120 %REC 1 1/4/2005 10:13:32 AM
EPA METHOD 8021B: VOLATILES Analyst; NSB
Methyl tert-butyt ether (MTBE) ND 2.5 pg/L 1 1/4/2005 10:13:32 AM
Benzene 9.7 0.50 Hg/L 1 1/4/2005 10:13:32 AM
Toluene ND 0.50 Hgit 1 1/4/2005 10:13:32 AM
Ethylbenzene 1.8 0.50 pg/t 1 1/4/2005 10:13:32 AM
Xylenes, Total 0.52 0.50 Hg/L 1 1/4/2005 10:13:32 AM
Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 1 1/4/2005 10:13:32 AM
EPA METHOD 8310: PAHS Analyst: BL
Naphthalene ND 25 pgit 1 1/7/2005 4:06:32 PM
1-Methy!naphthalene ND 2.5 ug/L 1 1/7/2005 4:06:32 PM
2-Methylnaphthalene ND 2.5 pgiL 1 17712005 4:06:32 PM
Acenaphthylene ND 2.5 uail 1 1/7/2005 4:06:32 PM
Acenaphthene ND 2.5 pa/L 1 1/7/2005 4:06:32 PM
Fluarene ND 0.80 pg/ll 1 1/7/2005 4:06:32 PM
Phenanthrene ND 0.60 yg/L 1 1/7/2005 4:06:32 PM
Anthracene ND 0.60 pg/l 1 1/7/2005 4:06:32 PM
Fluoranthene ND 0.30 pgll 1 1/7/2005 4:06:32 PM
Pyrene ND 0.30 pa/l 1 1/7/2005 4:06:32 PM
Benz(a)anthracene ND 0.020 pg/t 1 1/7/2005 4.06:32 PM
Chrysene ND 0.20 Hg/lL 1 1/7/2005 4:06:32 PM
Benzo(b)fluoranthene ND 0.050 ug/L 1 1/7/12005 4:06:32 PM
Benzo(k)fluoranthene ND 0.020 Hgit 1 11712005 4:06:32 PM
Benzo(a)pyrene ND 0.020 ygiL 1 1/7/2005 4:06:32 PM
Dibenz(a,h)anthracene ND 0.040 pg/t 1 1/7/2005 4:06:32 PM
Benzo(g,h,)perylene ND 0.030 pg/L 1 11712005 4:06:32 PM
Indeno(1,2,3-cd)pyrene ND 0.080 pgit 1 1/7/2005 4:06:32 PM
Surr: Benzo(e)pyrene 88.0 54-102 %REC 1 1/7/2005 4:06:32 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* . Value exceeds Maximum Contaminant Level

2/10

R - RPD outside accepted recovery

E - Value above quantitation range

limits

Page 2 of 2
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Hall Environmental Analysis Laboratory

Sample Receipt Checklist

Client Name SJR Date and Time Received:
Wark Order Number 0412237 Received by AMG
.) / "
Checklist completed by : ‘)m/).j] szw / ,%—/ L?-Q o
i 0 / [ / Date

Malrix Carrier name  UPS

Shipping container/cooler in good condition? Yes Ne Nol Present L]
Cuslody seals Intact on shipping container/cooler? Yes [J No O3 Not Present ] Not Shipped O
Custody seals inlact on sample bottles? Yes E] No O N/A
Chain of custody present? Yes M No [
Chain of custody signed when relinquished and recelved? Yes No [
Chaln of custody agrees wilh sample fabels? Yes No [
Samples in proper container/boltle? " Yes No OJ
Sample containers intact? Yes M No O
Sufficient sample volume for indicated test? Yes No [
All samples recelved within holding time? . Yes No
Water - VOA vials have zero headspace? Na VOA vials submitted (] Yes M No [
Water - pH acceptable upon receipt? ves OJ No [ NA M
Cantainer/Temp Blank temperature? 5o 4° C £ 2 Acceptable

If given sufficient time to coal.
COMMENTS:
Client contacled Date contacted: Person conlacted
Conlacted by: Regarding
Comments:

Corrective Aclion

16710
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River Terrace Groundwater Analytical Results Summary
Giant Refinery - Bloomfield, NM

MW-49 (River Side) MW8 (Plant Side) TP#L P2 TPA2 TP#3 TP#3 TP#4 TP# ™S TPH#S TP#6 TP#6 ™ TP#7 TP#8
. Collected 1171:04 DF | Collected 12/27:04 DF | Coliected 11/1,03 __ DE | _Collected 12,2704 Collected 10/28/2004 DF | Cotlected 12/27.03_DF Collected 12/27:04_DE {Callected 10/28:2004 DE Collected 10/28/2003_DE Collected 10/28:2004 DF| Coltected 1 X Collected 10/28/2004 _DF
Lead{<0.0050 mg/L ) NS — — 0.014 mg/lL i) NS — 2 S X e e : g :
21 mgL ) NS - - 0.55 mgL 1) NS —
- Scleniumd  <0.05 mgL. m NS — - <0.05 mg/L m NS —
Silveq <0.005 mg/L ) NS - —| <0005 mg1 1) NS — .
Uranium} <0.10 mgL ) NS — — <0.10 mp/L m NS — -
Zinc} 0.0089 mgL ) NS — - 0.026 mg/lL (1) NS — v
EPA METHOD 6010C: TOTAL RECOVERABLE METALS ) o )
Arsenid  <0.02 mgL ) NS — <0.02 mglL m NS — P gt £ < s SR i i
Barrium|  0.48 mgL. ) NS - 0.32 mp/L i NS — o - 3 - Fa
Cadmium| <0.002 mg/L ) NS — ~ ] <0002 mgnL m NS -
Calcium{ 160 mgL ') NS —- — 130 mgl 1) NS —
Chromium| <0.006 mg L [ NS — —| <0.006 mgL [13) NS —
tron} 19 mgl (10} NS~ - 19 mgL (10) NS -
Lead] 0014 mgl [¢5] NS - — 0.023 mg/L [$5) NS —
Magnpesiung 31 mgl 48] NS — -— 22 mgl [83] NS —
Manganesd 4.4 mgL m NS - - 24 mgl 1) NS -
Potassiuml 7.9 mgL 4} NS — - 69 mg/L M NS —
Seleniuny <0.05 mgL Q) NS — - <0.05 mg/L. (1) NS
Silve] <0.005 mg/L 1) NS — —] <0.005 mgL 1) NS —
Sodium| 330 mgL (10} NS — - 200 mg/L (10) N§ — ! -
Uranium{ <0.10 mgT. [$§) NS — - <0.10 mg/L i) NS — o ::\@\
Zin] 0.061 mgL 45} NS — . - 0.036 mg/L m NS - s e
EPA METHOD 150.1: pH
pH| 7.73 pHunits (1) NS — - 7.88 pH units NS - SR N
EPA METBOD 160.1: TDS
Total Dissalved Solids__1400 mpT () NS - — 1500 mp/L NS i 5 4 3 L ; T g 25 RN IR 7 T S PR e T 12 g & 7 2 & i S

NOTE:
(1) The below list includes analytes detected within at least one of the collected sampies.

M:15127001 Agency Correspondance Responce to NMED River Temrace VCM_012905'Summary yti '3 ytical Results (Cumm Summary}




iver Terrace Groundwater Analytical Results Summary
Giant Refinery - Bloomfield, NM

MW-49 (River Side) MW—48 (Plant Side)} TP#1 TP#2 TP#2 TP#3 TP} TP#4 TP#4 TPH#S TP#S TP#6 TP#H6 TP#? TP=7 TP+8 TP48
Collected 111 04 DF | Collected 1227:04_DF Collected 11/1.04 DF Collected 122704 DF |Coltected 10 28 2004 DF | Collected 12/27.04 DF JCaliected 11) 28 2004 DF [ Collected 12/27/04 _DF JCollected 10 3R 2004 DE{ Collected 122704 DF| Collected 10-28 2004 DF Collected 1227 04 DF| Coltected 101282004 DF | Callected 12 27 04 DF JCollected 10/28/2004 DE | Callected 1227 04 DF] Collected 10/28/2003DEL_Collected 12 27 04 DI Collected 10 28 2003 DF | Collected 12/27.04 DF
EPA METHOD 300.0: ANIONS
Fluonid 0.48 mgL (U] NS - -— 0.54 mgll 1) NS - - %
Chioridd 130 mel (10) NS — — 120 mgL {10y NS — —_
Nitrogen, Nitrite (As <0.10 mgL ) NS - - <0.10 mgl (] NS — —-—
Nitrogen. Nitrate (As N} <0.10 mgL [ NS — <0.10 mgL [0} NS — —
Phosphorus, Orthophosphate (As §) <0.30 mgL m N§ — <0.50 mgL (U] N§ — -
Sulfaid 280 mg L (10) N$§ - -~ 250 mgL (10) NS - —
EPA METHOD 80138: DIESEL RANGE
Diesel Rapge Organicp  <1.0 mgL (43} <1.0 mg’L. (1) 1.5 mgL [0} <10 mg/L 1) 61 mgl. (1) N§ — — 13mel. (1} NS — — <10 mgl (1) — Imgl (1) — <1.0 mgL ) - <1.0 mgl ) — <10 mgl (1) 14 mpl 1) NS — —]
Motor Oil Range Organigp <3.0 mgl (L)} <50 mgll 1) <50 mgL ) <5.0 mgL 1) <stmghk (1) NS — - <30 mgl. () N§ — - <50 mgi. (1) — <50 mgl (1) - <5.0 mgl (89} NS - <5.0 mgL [¢)] - <50 mg/L (1) <30 mglL ) NS - —]
EPA METHOD 8015B: GASOLINE RANGE
Gasoline Range Organid 1.8 mgl (10) 0.23 mgL (O] 51 mgL (200) 28 mg/L (100) ) mgl, (300 N§ — —_ 92 mgl (109 NS - — L8 mgl (I NS - - 22 mgl (2 — 67 mg'l (100, NS — - 13 mgl (20 NS - —_ 17 mgL (1) NS - -] % mgl (200 N§ — —
EPA METHOD 802tB: VOLATILES
Methy! tert-butyl ether (MTBE) NS — - <25 uel ()] NS — - <230 ugl (100) <23 wgl (190 NS - - <230 ugl (100 NS —~ _— <23ugl {1y - <30 uwel. (10 —_ <250 ugl {100 N§ - - <30 ugl 20 - <25 ugl [§%] -] <30 upl 200 NS — —
Benreze] NS — — 7 ugll ) NS - - 690 ug/lL (100)] 1200 w1 (100 NS —  — 300 ugl (100 NS — - 35wl (1) — <D ugl (10 - 280 ugl. (2 NS - - 98 ugl (20 — 55ugl (D) 27 ugl. (200 NS - ]
Tolueney N§ — - <0.5 ugl [£8] N§ — - <50 ug’l (100) 30 wp L. (100 NS — - 8200 ugl. (100 NS — — 22wl th — <10 wgl. (L0 - <100 ugl (200 N§ - - <10 ug'L {20 N — <0.50 ug/l by 30wl (200 NS - -
Ethlbenzend NS — —_ 1.9 vl [$h NS — - 1900 ug’'L (100} 5200 ug L (300 NS — —_ 4200 ugL (100 NS - - 5lugl [¢58) - &0 ugt (10 - 2200 upl (200 NS - -_ 1100 gL {20 N —_ 15 up/l (3] -] 3ied wel (o NS —- -
Xylenes, Tota) NS — -— 0.52 ug'L ) NS - - 8200 ug’'L (100) 39000 ug 1. (500, NS — — 27000 ugl (300 N§ — -_— 310wl (19 - 1600 ug L (10 - 21000 ugL (200 N§ - -— 3900 wg'l 20 N — 220 ug’l ) - 33000 up 1. (200, N§ — -
EPA METHOD 8260B: VOLATILES
Benzene| <10 ugL (10) — 890 ug/L (100) NS -
Toluend <10 uel [{I)] - <100 ug/l (100 NS —
Ethylbenzend 15 ugl (10 3700 uglL. (100) NS -
Methyl tert-buty! ether (MTBB) <10 ugL {10y <100 ugL {100) NS —
1.2 4-Trimethylbenzenf 370 ugl (10) 7300 ugL (100} NS —
1.3.5-Trimethy{benzent 72 ugl ao 2000 ugl {100y N§ —
1.2-Dichloroethande (EDCY <10 ugL (4] - <100 ugl (100) NS —
1,2-Dibromocthane (EDB <10 ugl o) - <100 ugL 100y NS —
Naphthalezd 39 ugl {0y - 1300 ugl (100) NS —
|-Metbylnaphthaleng <40 ugL (10) - <300 ugll (100) NS —
3.Methylnaphalenq <40 ugl (10) — 560 ugL (100) NS -
Acetend <100 ugL (10) <1000 ug/l 100) NS —
Bromobenzerd <10 ugl 10y - <100 ug/L Qo) NS -
Bromochlormethang <10 ugl (10): - <100 ugl. 100y NS —
Bromodichloromethang <10 ugL 10 - <100 ug/L {100y NS —
Bromoforny <10 ugl (10} - <100 ugL 100y NS —-
Bromomethand <20 ugL (10) — <200 ugl (100) NS — — B
2-Butanood <100 ugl a0 | <1000 ugL (100) NS : : o
Carbon disulfidd <100 ugL (1) — <1000 ugl. (100) NS — S
Carbon Tetrachleridg <10 ugL {10 - <100 ug/L (100) NS —
Chlorobenzend <10 ugl Qo) - <100 ugl (100) NS -
Chloroethand <20 upl 10) — <200 ug/L (100) NS —
Chlorofery] <10 ugl (10) - <100 ugL 100y NS -
Chloromethand <10 ugL 10y — <100 ugl. (100) NS —
2-Chlorotoluend <10 ugl (10) - <100 ugL 100y NS -
4-Chlorotoluend <10 ug'lL (10 <0 ugd. 100 NS —
cis-1.2-DCH <10 ugl (1) <100 ugL (100) NS -
cis-1.3-Dickloroproperg <10 ug'L (10) - <100 ug'l (100) NS —
1,2-Dibromo 3<chloropropane <20 ugL 10) - <200 ugl (100) NS —
Dibromochloromethang <10 ugL (10) — <100 ugl (100) NS —
Dibromomethang <20 ugl (10 - <200 ug/L {100) NS -
1.2-Di <10 ugl 10y — <100 wpl (100) NS —
1.3-Dichlorobenzeng <10 ug'l (19) - <100 ug/l (100y N§ —
1 4-Dichlorobenzen¢ <10 vell (10) — <100 ugL (100) NS —
D i <10 ug'L {10y - <100 ugL (100) N§ —
1.1-Dichlorocthang <10 ug'L (i0) B <100 ug’L (100) NS —
1.1-Dichloroctherqd <10 ugl 10y <100 ugl (100) NS —
1.2-Dichloropropang <10 ugL {10y - <100 ugL. (100) NS -
1.3-Dichloropropang <10 ugL (10) — <100 ug/l (100) NS —
2.2-Dichloropropang <10 ugl (10 - <100 ugll {100) NS -
1,1-Di <10 ugl (10) - <100 ugl. (100) NS —
Hexachlorobutadieng <10 ugL [{1)] - <100 ug/L (100) NS ~—
2-Heunond <100 ugl 10) ~ | <1000 we (100) NS —
{sopropylbenzeng 31 ugl 0} — 270 ugld (100) NS —
slsopropyMtolueng 47 uglL (10| - <100 ug/l (100) NS -
4-Methyl-2-pentanong <100 ugl (10) — <1000 ug'L (100) NS —
Methylene Chlerid <30 ug'L an - <300 ugl (100) N§ —
a-Butylbenzend <10 ugl (10)/ — <100 ugd. (100) NS —
u-Propylbenzend 65 ue'l (10). - 700 ugl (100) NS —
sec-Butylbenzend 13 ugl (10) e <100 ug/l (100) NS -
Styrend <10 ugL (10) — <100 ugL (100) NS —
wrt-Butylbenzeng <10 ugL 1) - <100 ugl {100y N§ -
1.1,1.2-Tetrachloroethang <10 ugl (10) — <100 uglk (100) NS —
1.1.2.2-Tetrachloroethang <10 ugL 10 - <100 ugll. (100) NS ~—
Tetrachloroetbene (PCE}  <i0 ug'l (10)] - <100 ugl (100) NS —
trans-1,2-DCH <10 ugL (10) — <100 ug/L (100) N§ —
trans-1.3-Dichloropropen <10 ugL (10) - <100 ugL (100) NS —
1.2.3-Trichlorobenzen <10 ugL (10) - <100 ugl (100) NS —
1,24 Trichlorobenzeng <10 ugl (10) - <100 ugl (100) NS -
1.L,1-Trichloroethand <10 ugL (10 — <100 ug'L (100) NS —
1,12-Trichlorocthacg <10 ugL Qo) - <100 ugl Qo) NS -
Trichlorocthene (TCE) <10 ugl (10) - <100 ugll (100) NS —
Trichlorofluoromethan <10 ug’L 10) - <100 ugll (100) NS —
1.2.3-Trichloropropanf <20 ugL (10) — <200 ugll (100) NS —
Viny] chioridd <10 ugL (10) - <100 ug/L (100) NS —
Xylenes, Tota] 320 ugl 0) - 24000 ug'L (250) N§ -
EPA METHOD 8310: PAHS ) y ! e i
Naphthalend 6.7 ugL. 3 [ 560 ug/L [} 190 wgL b ;. e : T 5 % o 3 7 T G G
1-Methylaaphthaleng 10 ugl [} ) 160 ug'l ) 69 ug’lL 3 ] 3 > i > 2 et \\ms\\ Soa
2-Methylnaphthaleag 6 ugl %) ) 250 uglL ) 76 ug/ll \ : s
Acenaphthylesd <25 ug’ll 4] [43] <25 ug'l ()] <25 up/l
<2.5 ugL 4] m <25 ug/L. ) <25 ug/l
Fluoresd  <0.8 upl ) ) 1.0 ugl ) 1.1 ugll
Phenanthrend  <0.6 ugl () (8] 5.9 ugl 1) 22wl
Antbracend  <0.06 ugl (1 ) <0.60 ug/L ) <0.60 gL
Flyoranthend  <0.3 ugl (U] Q) <0.3 ugll [83) <03 ug'L
Pyrend  <0.3 ugl [ m <0.3 uglL. I <0.3 ug/L : 5 e o ;
Benz(ajanthracend  <0.02 ug, m (M <002 ugl W <0.02 ug/L : b L : 0 SRS o D h
Chrysend  <0.2 ugL [ [0} <0.2 ug/L ) <0.2 ug'L - ! ¢ Ve & S L ”«\M
Benzo(b)luorantherq  <0.05 ug’L (48] M <0.05 ugl [4)) <0.05 wp'L SR o
Benzo <0.02 ugl I3} It <0.02 ugL o <0.02 ug'L.
Benzo(a)pyrend  <0.02 ugl (1) [8)] <0.02 ug/L I <0.02 ugL
Dibenz(a,pjanthracerd <0.04 ugl (1 I'ts) <0.04 ugL o <0.04 ug’ll
Benzo(g.hi)peryleng <0.03 ugl ()| <003 ugL [ <0.03 ug'l ) <0.03 ugL.
Indeno(1.2,3<d)pyreng <0.08 ugl (Y| <0.08 ugL U] <0.08 ug’l [} <0.08 ugL
EPA 120.1 SPECIFIC CONDUCTANCE .
Specific Conductancg 1900 umboscm (1) N§ —~— — 2700 umbos/cm (1) NS —
EPA METHOD 7470: MERCURY N
Mercuny| 0.0003 mgL (1) NS — — | <0.00020 mg/L M) NS — PR
EPA METHOD 6010C: DISSOLVED METALS e
Arsenid  <0.02 mgL (1) N§ - — <0.02 mgL 83} NS —
Barium] 03 mgl (43} N§ — - 0.21 mgl [4)) NS —
Cadmiumf <0.002 mgL I3 NS — — 1 <0002 mglL I8 NS -
Chromivmy <0.006 mgL m N§ -~ — <0.006 mg/L ) NS —
Copper] <0.006 mg/L (1) NS — — <0.006 mg'L [¢)] NS -
Iron] 0.18 mgl () NS — - 0.16 mgL ) NS —
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Aquifer Test Results Summary Report




AQUIFER TEST RESULTS SUMMARY REPORT
San Juan River Terrace Site
Giant Refinery, Bloomfield, NM

GENERAL

This report describes the aquifer (pump) test that was performed in December 2004 on
well MW-48 at the Giant Refinery Facility located in Bloomfield, New Mexico. The
purpose of the pump test was to obtain aquifer hydraulic properties of the river terrace
alluvial aquifer below the refinery. Monitoring well MW-48 was pump tested at a
constant pumping rate of 4.7 gallons per minute for a period of over 17 hours. Water
levels were monitored in the test well, well MW-49, and six piezometers throughout the
test. A temporary staff gage was placed in the San Juan River located adjacent to well
MW-49 and hourly stage river level readings were recorded. Once the pump test was
terminated, water level recovery measurements were recorded in the test well and 2
piezometers for a period of approximately 5 hours. The locations of the wells and
piezometers are shown on Figure 1.

The test well and piezometers are located on the San Juan River floodplain located at the
Giant refinery. Well MW-48 was drilled and installed in October 28, 2004. The well
consists of a 4-inch diameter, schedule 40 well casing and 0.020—inch slotted screen. The
well extends to a depth of 15-feet and is gravel packed with Colorado Silica 8 -12 sand.
The screen length is 10 feet and is positioned 5 to 15-feet below ground surface. The
lithologic materials encountered during drilling and installation of the well ranged from
fine sands to gravel and cobbles. Observation of nearby bluff exposures along the river
suggests that bedrock is present at a depth of about 15 to 20 feet below ground surface at
the terrace.

Well MW-48 is located approximately 65 feet east and 100 feet south of the San Juan
River. An exposed bedrock (Nacimiento Formation) bluff face is located about 65 feet to
the south. The barrier wall was installed in the early 1990s, and is located approximately
15 to 20 feet east of the San Juan River. The barrier wall is approximately 150 to 180 feet
in length, beginning near the bedrock bluff to the south, running north and parallel to the
San Juan River. Well MW-48 is located approximately 40 feet east of the barrier wall,

100 feet south from the San Juan River, and approximately 70 feet north of the bedrock
bluff.

A pre-pump test “kick off” meeting was held prior to the pump test with Malcolm Pirnie
(MPI), Giant, and Envirotech, Inc. personnel. Pump test procedures, personnel duties,
individual assignments, equipment checks, and other requirements for the test were




finalized at that time. A geologist was assigned to manage the test and that person was
responsible for the operation of the pumping test.

EQUIPMENT

Envirotech Inc. provided the pump, discharge equipment, generator, piping and related
accessories to perform the test. Envirotech personnel operated the pump throughout the
testing activities. A 4-inch, 3/4 horsepower pump capable of pumping 25 gallons per
minute was installed in well MW-48. The discharge water was piped to and contained in
a temporary 16,000 gallon tank provided by Giant. The tank was located approximately
25 feet from well MW-48. The outlet for the discharge pipe entered the tank from the top.

Refer to Table 1 for the list of equipment used during the pre-pumping and final pump
tests. In addition to the equipment listed, a micro processor-based data acquisition
system (In-Situ) was utilized to collect water level information during the pumping
periods in piezometers TP-6 and TP-8. In all observation wells identified for monitoring,
water levels were measured using battery-powered water level sensing devices.

TABLE 1
Equipment List
°  Pump test forms (Write-in-Rain™ °  Log Paper - 3-cycle semi-log graph
paper)
° Ruler - Engineer Scale °  Flashlights (with extra batteries)
°  Water Level Measuring Devices
(with assigned number on each °  Metal Clipboard (with cover)
device)
°  Extra batteries with each device ° Stop Watches
o Calculator ° Base Map of pumping well &

observation wells

o ) .
°  Pencils and Erasers ggg;%ul ;igsnarlljigﬁ:ometer

°  Table and Chair

MONITORING LOCATIONS

Water levels were monitored in the pumping well and seven observation wells (six
piezometers and one monitoring well) throughout the pumping test. The piezometers
included TP-1, TP-2, TP- 5, TP-6, TP-7, and TP-8. Monitoring well MW-49, located on
the river side of the existing barrier wall, was also monitored. A temporary staff gage was
placed in the river adjacent to well MW-49 and was monitored hourly throughout the test.
The locations of all observation wells are shown on Figure 1.




Pre-pumping Test

One day prior to the pump test, a 10- to 30-minute pre-pumping test was run in the
pumping well. The objectives of the pre-pumping test were as follows:

e Select a pumping rate for the optional final pumping test.
e Determine the expected drawdown in the test well at various pumping rates.

o Calibrate and verify the operational capacity of all equipment being used in
pump test.

These trial runs were needed to make final adjustments to the pump test plan, which
included making final decisions on equipment changes and measurement of water levels.
The pre-pump test procedures were as follows:

¢ Coordinate installation of the test pump, power supply, discharge line, and
flow meter with Envirotech.

¢ Install battery-powered electrical depth gages in all observation wells to
measure groundwater levels during the test.

o Install In-Situ data acquisition system and transducers (mini trolls) in
piezometers TP-6 and TP-8 to monitor groundwater levels during the test.

e Start the pre-test, measuring pump discharge during the test. At least three
pumping rates were run to determine the optimum pumping rate for the long-
term pump test.

e Collect water level readings at S-minute levels to the nearest 0.01 foot. The
depth to water was referenced from the top of the monitoring well casing.

CONSTANT-RATE PUMP TEST

A 17-hour Constant-Rate Pump Test was performed in well MW-48. The constant rate
aquifer test began at 1:15 PM on December 9, 2004. All of the equipment, including
pumping, discharge piping, water flow, and water depth measuring equipment, was
assembled, proven operational, and inspected the day before initiation of the constant rate
drawdown test.

Scheduling, Planning, and Coordination

A meeting of all pump test field personnel was held at the test well site one hour prior to
commencing the pump test. The data acquisition and transducer systems were checked
and proven operational. Personnel were given a final brief on their individual duties and
responsibilities and a final equipment check was conducted at that time, including
synchronization of stop watches.




Rest Period

Static non-pumping water level readings were recorded at least one hour prior to the start
of pumping. The last readings were recorded immediately before starting the pump.

Data Collection

The pumping test was started at 1:15 PM on December 9, 2004. Any adjustments of the
pumping rate required to maintain a nearly constant pumping rate throughout the test
were noted on the field forms. The exact time of each recorded measurement was
documented on the pumping well and observation well forms. As discussed above, the
depth-to-water level measurements were referenced from the top of the monitoring well
or top of the steel casing. Measurements were made to the nearest 0.01 foot. MPI, Giant,
and Envirotech personnel assisted in recording water level measurement readings. In
addition, river stage readings were recorded on an hourly basis.

Pumping Rate
The well was pumped at a constant pumping rate of 4.7 gpm determined from the pre-test
pumping. The pumping rate remained constant for the duration of the pumping test. The

pumping rate was measured by using both a totalizing flow meter and using the “bucket
test”.

Recovery Period

After completion of the pump test, we recorded the exact time of pump shutdown, and
the rate of recovery of the water levels in wells being monitored and recorded these levels
for a 5-hour period.

FIELD REDUCTION OF DATA

During the pump test, the field data was compiled and reduced to estimate drawdown and
calculated recovery in the pumping well. Drawdown and recovery measurements for the
pumping well and piezometers are presented in Appendix A.

The distances from test well MW-48 to well MW-49 and all the peizometers were
measured in the field using a 100-foot tape measure. Table 2 shows a summary of the
distances from MW-48 to each respective well or piezometer.




TABLE 2
Summary of Well / Piezometer Distances from MW-48

Well / Piezometer ID Dlt/slt\?vlﬁ; f(;(t);ll Location
MW-49 53 Outside Barrier Wall
TP-1 66 Inside Barrier Wall
TP-2 52 Adjacent to Bluff
TP-5 99 East of Well MW-48
TP-6 44 East of Well MW-48
TP-7 96 North End of Barrier Wall
TP-8 42 Inside Barrier Wall
AQUIFER TEST RESULTS

Drawdown was measured in pumping well MW-48 and piezometers TP-1, TP-2, TP-5,
TP-6, TP-7, and TP-8 (Appendix A). The pumping test ran for approximately 1,050
minutes until the generator failed. Recovery measurements began shortly there after.

The following is a summary of the results observed after 1,000 minutes of pumping:

The drawdown observed in MW-48 showed a water level decline of
approximately 2.5 feet.

The maximum drawdown observed in all piezometers was 0.45 feet measured
in TP-8.

A minimum drawdown observed in the piezometers was 0.10 feet in TP-6.

The staff gage showed no significant change in river stage height (>0.10 foot
of decline) during the test.

No drawdown was observed in well MW-49, except for a slight decline
measured near the end of the test. The water level declined <0.05 feet. The
water level fully recovered prior to terminating the pumping test, suggesting
the decline was caused by a variation in river stage height.

Recovery water levels were taken in well MW-48 and piezometers TP-6 and TP-8 for
approximately 5 hours after the pump test was terminated. The water level in the test
well MW-48 recovered 2.24 feet, or 88% of recovery to static level after 5 hours. Water
levels in TP-6, located east of pumping well MW-48, did not recover during that period.
Water levels in piezometer in TP-8 recovered 0.16 feet, or 36 % of recovery from static
water level.




AQUIFER TEST INTERPRETATION

Data from the aquifer test was utilized from both the pumping and recovery phases. The
aquifer test data was used to estimate hydraulic conductivity of the aquifer. The
drawdown data was plotted on a semi-log cycle graph and analyzed over a single time log
cycle. The transmissivity was determined from the Cooper and Jacob (1946) equation,

T =264 Q/ As, and the hydraulic conductivity was calculated using a 10-foot aquifer
thickness.

Analysis of the drawdown data revealed two distinct types of curves. These curves
indicate the presence of distinct hydraulic boundaries in the vicinity of each well. At TP-
8, the slope of the drawdown curve increases sharply as the test progresses, while TP-6
remains relatively flat. The response at TP-8 is characteristic of an impermeable
boundary (i.e. barrier wall and/or bedrock face). The results from TP-6 are more
characteristic of a recharging boundary (i.e. San Juan River).

For piezometers TP-1 and TP-2, the slopes of the drawdown curves ‘“steepen” or increase
throughout the test. These piezometers are located adjacent to either the barrier wall or to
the bedrock face. The increased drawdown observed is typically encountered when the
cone of depression reaches an impermeable boundary, causing the rate of drawdown to
increase in that direction.

The drawdown curves for piezometer TP-5 and well MW-49, like TP-6, indicate an
opposite effect. The drawdown response is relatively flat, which reflects recharge effects
from the San Juan River. Piezometers TP-5 and TP-6 are located upgradient of the
pumping well, between well MW-48 and the river. Very little drawdown was observed
at these two locations and at MW-49 until the later portion of the aquifer test. The
observed drawdown in MW-49 was likely due to a slight change in river stage near the
end of the pumping test.

Distribution of Drawdown

The semi-log drawdown curves for piezometers located near the barrier wall and the bluff
face (TP-1,-2 and -8) show continuous drawdown when pumping at 4.7 gpm. As the cone
of depression from the pumping well spreads laterally and intercepts the barrier wall and
bedrock face, drawdown increases in these areas due to their impermeable characteristics
(lack of available water for the well to draw in). In contrast, the water levels east or
upgradient of well MW-48 only slightly declined during the test.

Impermeable Boundary Effects

The semi-log drawdown curves for the three piezometers by the barrier wall and the bluff
face show nearly 0.5 feet of drawdown after 17 hours of pumping. The drawdown data




suggests the barrier wall and bluff face (impermeable boundary) have a large affect on
water level declines in TP-1, TP-2, TP-6 and TP-7. After several hundred minutes of
pumping, the drawdown curves show an increasing rate of drawdown. The drawdown
curves, if extrapolated out to several days and weeks, suggest drawdown would likely
accelerate due to the effects of the impermeable boundaries.

River Recharge Effects

The semi-log drawdown curves for the two piezometers (TP-5 and TP-6) and well MW-
49 show little to effect from pumping well MW-48. A slight drawdown was observed
after several hours of pumping in all three observation points. However, when recovery
levels measured in TP-6 were reviewed, no recovery was evident as the water level had
stabilized for 5 hours, suggesting the San Juan River stage had decreased about 0.10 foot.
This drop likely caused aquifer levels to drop in response to the change. It appears that
the area east of pumping well MW-48 is affected by recharge from the river.

Parameter Estimation Results

Transmissivity (T) and hydraulic conductivity (K) were calculated for well MW-48 and
piezometers TP-1, TP-2, and TP-8 using the Jacob method (semi-log straight line
method). Drawdown and recovery curves were analyzed. Each curve yielded a different
hydraulic conductivity. An aquifer thickness of 10 feet (bedrock is shallow below the
alluvial aquifer) was assumed. T and K values calculated for each well or piezometer
decreased significantly from early time to late time analyses. Average T and K values
were calculated as follows:

e Early Time: T=1,200 ft2/day; K= 120 ft/d
Boundary effects are absent in the early time response.

o Mid-Late Time: T =500 ft2/day;, K-50 ft/d
Boundary effects are significant during late time response.

CAPTURE ZONE ANALYSIS

The hydraulic conductivities determined from the pump test analysis were used to
estimate the capture zone for a pumping well located on the river terrace. A groundwater
spreadsheet (D.K. Todd. Groundwater Hydrology. John Wiley and Sons, Inc., New York,
1990, 2nd Edition.) was used to calculate and model the area of capture. The formulas in
the spreadsheet assume an aquifer of uniform thickness that is homogeneous, isotropic
and infinite in aerial extent.

The hydraulic conductivity input was evaluated based on the proximity of the pumping
well to a hydraulic boundary. As the boundary conditions were observed to drive the




hydraulic response of the aquifer during the pump test, similarly the capture zone of a
pumping well will be affected by the boundaries.

In addition to the hydraulic conductivity, a pumping rate, aquifer thickness and hydraulic
gradient were input parameters for the capture model. A sensitivity analysis of each
parameter revealed various capture zone shapes and sizes. The hydraulic gradient was
determined from a topographic map of the San Juan river basin, and ranged from 0.0005
foot per foot (ft/ft) to 0.001 ft/ft. The aquifer thickness was varied between 10 feet and
15 feet, and the pumping rate was varied between 1 gpm and 5 gpm. In this range of
inputs, the area of capture for a pumping well located on the river terrace extended as far
as 500 feet downgradient, 1600 feet upgradient and 3000 feet wide.

After running multiple iterations of the capture zone model, Malcolm Pirnie determined
that an adequate capture zone can be obtained at a pumping rate of 2 to 5 gpm.




FIGURE 1

River Terrace Well Location Map




Giant Bloomfield Refinery
River Terrace Well Location Map

Figure 1




APPENDIX A

Drawdown and Recovery Graphs
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