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Dear B i l l : 

Semiannual Report 
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This l e t t e r transmits Dames & Moore's semiannual r e p o r t on ground water 

mon i t o r i n g r e s u l t s from the K i r t l a n d , New Mexico r e f i n e r y to you. 

Maverik Country Stores has undertaken dem o l i t i o n and removal of a l l f a c i l i ­

t i e s a t the K i r t l a n d Caribou-Four Corners r e f i n e r y and tank farm. Dames & Moore 

believes the d e m o l i t i o n p r o j e c t i s an important step i n good housekeeping and 

s u b s t a n t i a l l y reduces the hazards associated w i t h the s i t e . We a n t i c i p a t e demo­

l i t i o n w i l l be completed by September 1991. Maverik plans to i n i t i a t e s o i l 

remediation e f f o r t s p r i o r t o September 21 but, to f a c i l i t a t e comprehensive 

remediation, i s d e f e r r i n g those e f f o r t s u n t i l removal e f f o r t s are completed. 

I f you have any questions regarding the i n f o r m a t i o n presented i n t h i s 

r e p o r t , please c a l l me at your e a r l i e s t convenience. 

Very t r u l y yours, 

David E. Stice 
Project Engineer 

DES:si 
cc:Wm. C a l l , Maverik Country Stores 

OFFICES WORLDWIDE 



TABLE OF CONTENTS 

Page 

INTRODUCTION 1 

SCOPE OF WORK 1 

REPORT ORGANIZATION 2 

MONITORING RESULTS 2 

ORGANIC COMPOUNDS 2 
Off-site Monitor Wells 2 
On-site Monitor Wells 3 
Wells Within the Slurry Wall 4 
Comparison to OCD Analytical Results 4 

INORGANIC WATER QUALITY 5 

FIELD OBSERVATIONS 6 

WATER LEVEL ELEVATIONS 7 

ESTIMATION OF VOLUME OF VISUALLY CONTAMINED SOIL 7 

CONCLUSIONS AND RECOMMENDATIONS 9 

Appendix A - RMAL Reports 
Appendix B - OCD Analytical Results 
Appendix C - Ground Water Sampling Logs 

DAMES & MOORE 



LIST OF TABLES 

TABLE 1 - Summary of Detected Organic Compounds 

TABLE 2 - Comparison of OCD Dectected Organic Compounds 

TABLE 3 - Summary of Inorganic Parameters 

TABLE 4 - Summary of Field Measurements 

TABLE 5 - Water Level Elevations 

LIST OF PLATES 

PLATE 1 - V i c i n i t y Map 

PLATE 2 - Plot Plan 

PLATE 3 - Piezometric Map, March, 1991 

PLATE 4 - Piezometric Map, June, 1991 

PLATE 5 - Hydographs of Shallow Ground Water, Maverik Ki r t l a n d Refinery 

DAMES & MOORE 



INTRODUCTION 

This r e p o r t presents the r e s u l t s of the f i r s t two q u a r t e r l y rounds o f 

ground water sampling completed during March and June, 1991 a t the Maverik Tank 

Farm and Refinery, K i r t l a n d , New Mexico. The v i c i n i t y map i s shown on Plate 1. 

The purpose of ground water monitoring i s t o determine the e f f e c t i v e n e s s o f the 

Ground Water S t a b i l i z a t i o n Plan, as presented to the New Mexico State O i l Con­

s e r v a t i o n D i v i s i o n (OCD) on J u l y 26, 1990 and subsequently modified as per cor­

respondence between the OCD and Dames & Moore dated August 13, 1990, January 23, 

1991, and February 13, 1991. 

SCOPE OF WORK 

The scope of work performed f o r t h i s r e p o r t included two rounds o f water 

l e v e l measurements and ground water sampling. March sampling consisted o f c o l ­

l e c t i o n o f ground water samples from 12 wells f o r Benzene, toluene, ethylbenzene, 

and xylene ( c o l l e c t i v e l y r e f e r r e d to as BTEX), 1,2-dichloroethane (DCA), chlo­

r i d e , s u l f a t e , and TDS. During March, four w e l l s were sampled f o r organic semi-

v o l a t i l e compounds of i n t e r e s t a t petroleum r e f i n e r i e s (Skinner L i s t semi­

v o l a t i l e s ) . Analyses of two samples corresponded t o OCD s p l i t sample r e s u l t s and 

di d not show l e v e l s o f concern so the remaining two samples were not analyzed. 

June sampling consisted of c o l l e c t i n g ground water samples from f i v e w e l l s 

l o c a t e d w i t h i n and immediately around the s l u r r y w a l l f o r analyses of BTEX, DCA, 

c h l o r i d e , s u l f a t e , and TDS. Water l e v e l s were measured a t a l l a v a i l a b l e w e l l s 

during each sampling round. 

The s i t e was reviewed w i t h Mr. B i l l Olsen of the OCD during the March 

sampling event to i d e n t i f y problem areas of s o i l contamination a t the s i t e . 

March 21 correspondence from the OCD requested t h a t Maverik i n i t i a t e remediation 

of contaminated s o i l s o n - s i t e by September, 1991. To a s s i s t i n preparing f o r 

s i t e remediation, Dames & Moore performed a s o i l b o r i n g program and estimated the 

volume of contaminated s o i l s which are t o be addressed. 
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REPORT ORGANIZATION 

This report presents a narrative summary of f i e l d observations and labora­

tory a n a l y t i c a l results including comparison to OCD s p l i t s , and recommendations 

for additional near-term and long-term a c t i v i t i e s at the s i t e . Documentation of 

laboratory analyses, OCD analytical results, and f i e l d sampling logs are pre­

sented i n the Appendices to thi s report. 

MONITORING RESULTS 

ORGANIC COMPOUNDS 

Table 1 summarizes the organic compounds detected during the f i r s t two 

quarterly sampling rounds of 1991. For comparison, New Mexico Water Quality 

Conservation Commission standards and USEPA drinking water maximum contaminant 

levels are shown on each table, and sample levels which exceeded those standards 

are outlined. The h i s t o r i c a l range of concentration reported for each well is 

also presented for perspective. Locations of monitor wells are shown on Plate 

2. 

I t should be noted that, due to chain of custody error, June samples for 

DCA analyses did not meet holding times. Discussions with the laboratory i n d i ­

cate that errors associated with this f a i l u r e , i f any, would resu l t i n underesti­

mation of DCA concentrations i n the sample. The results show that June results 

for DCA analyses appear to be within normal v a r i a t i o n of previous results. 

O f f - s i t e Monitor Wells 

The data for o f f - s i t e wells i s consistent with reported values from pre­

vious sampling events. Organic compounds detected i n o f f - s i t e wells were l i m i t e d 

to DCA i n MW-9 and xylenes i n monitor wells MW-9 and MW-14. The compound DCA was 

reported i n MW-9 at 1.8 ug/l, which is s l i g h t l y less than i t s h i s t o r i c a l range 

at that well and substantially below the New Mexico water qualit y standard. 

Reported xylenes concentrations i n MW-9 and MW-14 were comparable to h i s t o r i c a l 

ranges and two orders of magnitude below the New Mexico water quality standard. 
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A l l other organic compounds i n o f f - s i t e wells were reported at less than low 

detection l i m i t s . 

The sample from MW-16 was analyzed for the Skinner L i s t semi-volatile 

organics, and no detections were reported by the Laboratory. 

On-site Monitor Wells 

Analytical data for on-site monitor wells showed some v a r i a t i o n from 

h i s t o r i c a l results, but were generally consistent with previous reports. No 

organic compounds were detected i n the one round of samples collected from 

monitor well MW-10 located along the downgradient property boundary. Low levels 

of DCA and toluene have been previously detected at thi s location. Benzene, 

ethylbenzene, and xylenes were detected i n monitor well MW-18 upgradient of the 

slurry wall at levels consistent with h i s t o r i c a l results. Benzene and xylenes 

concentrations exceed New Mexico water quality standards at thi s location. 

The sample from MW-18 was analyzed for the Skinner L i s t semi-volatile 

organic compounds, and 2,4-dimethlylphenol was reported at 28 ug/l. Mr. B i l l 

Olsen of the OCD collected a s p l i t of th i s sample and New Mexico's laboratory 

reported that the concentration was estimated to be less than 10 ug/l. New 

Mexico has a standard for t o t a l phenols of 5 ug/l, but not a standard specific 

to the semi-volatile analytic technique. After consultation with Mr. Olsen, 

Dames & Moore elected to analyze samples collected from other on-site monitor 

wells f o r the semi-volatile organic compounds. 

Analytic results from monitor well MW-19, located downgradient of the 

slurr y w a l l , show i t to have levels of DCA which exceed New Mexico water qualit y 

standards. Analytic results for DCA i n MW-19 were consistent with previous 

detections. Results for ethylbenzene and xylenes showed some v a r i a t i o n for 

h i s t o r i c a l results, but were substantially below water quality standards. 

DCA and xylenes were detected at low levels near h i s t o r i c a l ranges i n the 

sample from MW-20. Reported concentrations, however, were below New Mexico water 

quali ty s tandards. 
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Results f o r samples from MW-21 located east of the s l u r r y w a l l suggest t h a t 

concentrations of DCA, toluene, ethylbenzene, and xylenes a t t h a t l o c a t i o n may 

be d e c l i n i n g s l i g h t l y . Levels of DCA, however, s t i l l remain above New Mexico 

water q u a l i t y standards. 

Wells W i t h i n the S l u r r y Wall 

Contaminated ground water w i t h i n the lower end of the tank farm has been 

addressed by previous remediation e f f o r t s , i n c l u d i n g a free-product recovery 

system, c o n s t r u c t i o n of a s l u r r y w a l l , and enhanced bioremediation. Our under­

standing o f the OCD's p o s i t i o n i s t h a t the c u r r e n t management program of contam­

i n a t e d ground water w i t h i n the s l u r r y w a l l ( i . e . , monitoring of i n t e r i o r water 

q u a l i t y and s l u r r y w a l l e f f e c t i v e n e s s ) i s adequately p r o t e c t i v e of environmental 

c o n d i t i o n s . Current sampling r e s u l t s i n d i c a t e t h a t l e v e l s are g e n e r a l l y compar­

able t o the previous sampling round conducted during September, 1990. Some data 

may suggest t h a t concentrations of DCA and the BTEX are decreasing. As noted 

below i n the discussion of f i e l d observations, f r e e product was detected i n 

monitor w e l l MW-22 during both rounds of sampling. 

Concentrations of benzene and toluene i n MW-17 suggest some decrease com­

pared t o h i s t o r i c a l c o n d i t i o n s , while l e v e l s of DCA, ethylbenzene, and xylenes 

i n MW-17 showed increases. O v e r a l l , changes i n the a n a l y t i c a l data may be due 

to normal v a r i a t i o n i n sampling and a n a l y t i c a l r e s u l t s . Concentrations of DCA, 

and the BTEX i n MW-22, a l l showed stronger evidence of d e c l i n i n g trends compared 

to September sampling r e s u l t s . 

Comparison to OCD A n a l y t i c a l Results 

Mr. B i l l Olsen was on-site during the March sampling event and c o l l e c t e d 

s p l i t s o f samples from monitor wells MW-16, MW-18, MW-19, and MW-21. Table 2 

summarizes the r e s u l t s of s p l i t sample analyses. Appendix B presents the ana­

l y t i c a l data provided by OCD. 

Comparison of OCD to Dames & Moore r e s u l t s shows them to be s i m i l a r , w i t h 

d i f f e r e n c e s a t t r i b u t a b l e t o normal v a r i a t i o n i n a n a l y t i c a l techniques. S p l i t 
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sample r e s u l t s of DCA and benzene show contaminant l e v e l s to exceed water q u a l i t y 

standards a t monitor w e l l s MW-18, MW-19, and MW-21. Dames & Moore sample r e s u l t s 

f o r xylenes i n MW-18 (770 u g / l ) show contaminant l e v e l s there to exceed New 

Mexico standards (but not EPA c r i t e r i a ) , while OCD r e s u l t s i n d i c a t e xylene l e v e l s 

are somewhat below water q u a l i t y standards. S p l i t sample r e s u l t s , however, do 

not show s u b s t a n t i a l d i f f e r e n c e s i n concentrations a t l o c a t i o n s which exceed one 

or more water q u a l i t y standards and i n the o v e r a l l c h a r a c t e r i z a t i o n of s i t e 

contamination. 

INORGANIC WATER QUALITY 

Previous inorganic water q u a l i t y data have shown t h a t inorganic water 

q u a l i t y i s c o n t r o l l e d by: 1) o v e r a l l r e g i o n a l water q u a l i t y ; 2) ground water 

discharge to evaporation southwest of the s i t e w i t h r e s u l t a n t c o n c e n t r a t i o n i n 

s a l t s ; and 3) s u l f a t e r e d u c t i o n a t t r i b u t a b l e to b i o l o g i c a l o x i d a t i o n o f organic 

compounds. Data presented i n t h i s r e p o r t continue to i n d i c a t e the existence of 

those c o n t r o l s , w i t h some marked changes i n i n d i v i d u a l sample r e s u l t s from 

h i s t o r i c a l p a t t e r n s . Inorganic a n a l y t i c a l r e s u l t s are presented i n Table 3. 

T o t a l d i s s o l v e d s o l i d s content (TDS) has tended t o range from approximately 

700 to 6200 mg/l. Better q u a l i t y water has t y p i c a l l y been found east and n o r t h 

of the s l u r r y w a l l , while high TDS water was encountered south and west of the 

tank farm. Inorganic water q u a l i t y w i t h i n the s l u r r y w a l l corresponded w i t h 

ground water t o the west and south which had been impacted by evaporation and 

r e s u l t a n t s a l t concentrations. Although some di f f e r e n c e s occurred, TDS concen­

t r a t i o n s g e n e r a l l y corresponded to previous sampling r e s u l t s . Reported concen­

t r a t i o n s o f TDS i n monitor w e l l s MW-14 and MW-15, however, exceeded previous 

values by a f a c t o r of one to two. Although these concentrations were v e r i f i e d 

by the l a b o r a t o r y , Dames & Moore has l i t t l e confidence t h a t they i n d i c a t e sub­

s t a n t i a l changes i n s i t e ground water chemistry at t h i s p o i n t . 

S u l f a t e concentrations are r e l a t e d to ev a p o t r a n s p i r a t i o n e f f e c t s and to 

b i o l o g i c a l o x i d a t i o n of organic compounds. Previous r e s u l t s have i n d i c a t e d t h a t 

s u l f a t e r e d u c t i o n i s occu r r i n g w i t h i n the s l u r r y w a l l (MW-17 and MW-18) and 

immediately upgradient (MW-18) where s u l f a t e l e v e l s are markedly lower than a t 
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other l o c a t i o n s . High s u l f a t e l e v e l s have h i s t o r i c a l l y been found west and south 

of the tank farm. 

Results presented i n t h i s r e p o r t d i f f e r s u b s t a n t i a l l y from previous data 

a t two l o c a t i o n s : MW-10 and MW-18. Data from MW-10 appear t o be anomalous by 

v i r t u e o f the s u b s t a n t i a l r e d u c t i o n i n s u l f a t e l e v e l s from h i s t o r i c range of 400 

to 1600 mg/l to 5 mg/l. These data may be erroneous r e s u l t s o f sampling or 

la b o r a t o r y e r r o r or may i n d i c a t e the m i g r a t i o n o f ground water under reduced 

c o n d i t i o n s to t h a t downgradient l o c a t i o n . A n a l y t i c a l data d i d not i n d i c a t e the 

presence of organic compounds a t MW-10. Sulf a t e l e v e l s a t MW-18, on the other 

hand, appear to increase from approximately 70 mg/l t o 160 t o 180 mg/l. No 

commensurate decreases i n hydrocarbon concentrations a t MW-18 were i n d i c a t e d by 

the data. 

FIELD OBSERVATIONS 

Table 4 summarizes f i e l d measurements of pH, temperature, and s p e c i f i c 

c o n d u c t i v i t y and h i s t o r i c a l measurements p r e v i o u s l y reported. Copies o f f i e l d 

logs are presented i n Appendix C to t h i s r e p o r t . F i e l d data i n d i c a t e t h a t ground 

water pH v a r i e s between 6.8 to 7.8 w i t h some h i s t o r i c a l values outside t h a t 

range. S p e c i f i c c o n d u c t i v i t y ranges from 1200 t o 8500 /imhos/cm and tends to vary 

i n correspondence w i t h d i s solved s o l i d s concentration. Ground water temperature 

during March v a r i e d from 7.7 to 12.7, and was seasonally warmer du r i n g June w i t h 

temperatures of 15.4 to 18.3. Note t h a t h i s t o r i c a l r eports o f temperature are 

a t y p i c a l l y h igh f o r ground water and are suspect data. 

During the March sampling event, f r e e product was noted w h i l e b a i l i n g 

monitor w e l l MW-17. The product was l i g h t yellow i n c o l o r , had low v i s c o s i t y , 

and produced a h i g h l y v o l a t i l e hydrocarbon odor. Approximately one inch o f 

product was noted to separate i n the b a i l e r throughout the pre-sampling purge of 

the w e l l . A hydrocarbon sheen was noted to accumulate i n the purge bucket during 

sampling of the other w e l l w i t h i n the s l u r r y w a l l , MW-22. During June sampling, 

the o i l sheen was observed i n MW-22, and approximately 0.3 f e e t of f r e e product 

was measured i n MW-17 using a glass b a i l e r . 
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WATER LEVEL ELEVATIONS 

Water l e v e l s were measured i n a l l monitor w e l l s during March and June 

sampling events, as summarized i n Table 5. Plates 3 and 4 present the map of 

piezometric l e v e l s i n f e r r e d from the water l e v e l measurements. 

The map shows the piezometric gradient t o be toward the south-southwest. 

The o v e r a l l gradient between n o r t h and south property boundaries i s approximately 

0.01 f e e t per f o o t . The gradient appears to steepen somewhat adjacent to and 

downgradient from the s l u r r y w a l l , and to also s h i f t d i r e c t i o n s towards the 

ground water discharge area southwest of the tank farm. 

Data from sampling rounds since September 1990 also i n d i c a t e the presence 

of a gr a d i e n t w i t h i n the s l u r r y w a l l . Head d i f f e r e n t i a l s between MW-17 and MW-22 

have ranged from 0.94 to 1.6 f e e t , w i t h r e s u l t i n g gradients o f 0.0068 to 0.012 

f e e t per f o o t . These d i f f e r e n t i a l s c o r r e c t f o r the presence o f 0.3 f e e t of free 

phase hydrocarbon i n MW-17 by adding 0.25 f e e t to the h y d r a u l i c head. The 

presence of two w e l l s does not allow determination of the grad i e n t d i r e c t i o n so 

i t i s assumed t h a t the d i r e c t i o n i n s i d e the w a l l p a r a l l e l s t h a t outside the 

s l u r r y w a l l . 

Water l e v e l s g enerally declined one to two f e e t from September t o March and 

June, w i t h water l e v e l s i n wells along the east side of the f a c i l i t y (MW-20 and 

MW-21) showing l i t t l e or no decline between September and March. Hydrographs of 

selected ground water e l e v a t i o n measurements are shown on Plate 5. 

ESTIMATION OF VOLUME OF VISUALLY CONTAMINATED SOIL 

I n March 21, 1991 correspondence from the New Mexico OCD to Maverik Country 

Stores, the OCD requested t h a t Maverik i n i t i a t e remedial a c t i o n f o r the remaining 

contaminated s o i l s w i t h i n s i x months. During review of the s i t e w i t h Mr. B i l l 

Olsen d u r i n g March 1991, he expressed to Dames & Moore concern about "general 

housekeeping" a t the tank farm. S p e c i f i c areas he pointed out t o Dames & Moore 

consisted of s t a i n e d s u r f i c i a l s o i l s n o r t h and south of the No. 5 f u e l o i l tank, 

s u r f i c i a l s t a i n e d s o i l s by the crude loading rack northeast o f the tanks, and 
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s u r f i c i a l s t a i n e d s o i l s among the No. 1 d i e s e l f u e l (stove o i l ) tanks. OCD's 

sta t e d concern i s t h a t contaminated s o i l s may act as a r e s i d u a l source o f con­

tamination a t the f a c i l i t y . Mr. Olsen suggested t h a t Maverik exercise house­

keeping p r a c t i c e s to generally improve the appearance of the p r o p e r t y , i n c l u d i n g 

excavation and disposal o f f - s i t e of contaminated s o i l s l o c a t e d above the water 

t a b l e and grading of the s i t e to el i m i n a t e hazards due t o excavations. 

Mr. Olsen recognized t h a t the p r a c t i c a l i t y o f excavation was l i m i t e d by 

the presence of tanks, pipes, and other s t r u c t u r e s i n place a t the s i t e d uring 

the March sampling v i s i t . Mr. Olsen noted t h a t the s i t e would be less v i s i b l e 

i f a l l tankage and p i p i n g were removed from the property. Dames & Moore under­

stands t h a t Maverik has r e t a i n e d a contractor to remove the e x i s t i n g tankage and 

f a c i l i t i e s a t the property and t h a t t h i s process i s underway. He also relayed 

some concerns expressed by the EPA regarding f r e e access to the p r o p e r t y due to 

the absence of any s e c u r i t y fence along the south property boundary. 

Dames & Moore performed a series of hand borings during the March sampling 

v i s i t t o provide a p r e l i m i n a r y e s t i m a t i o n of the volume of contaminated s o i l s 

which may need to be removed. Dames & Moore and Maverik both recognize t h a t 

these estimates can be s u b s t a n t i a l l y exceeded during the a c t u a l excavation and 

disposal of contaminated m a t e r i a l s . Locations which were evaluated included the 

south and northwest sides of the No. 5 Fuel O i l tank ( s t a b i l i z a t i o n p l a n s i t e s 

2 and 5 ) , the east side of the No 5. Fuel O i l tank, and the loa d i n g rack. 

Borings were advanced w i t h hand augers, where possible, to depths which no longer 

showed v i s u a l or o l f a c t o r y evidence of contamination. The estimated volumes 

were: 

S i t e 2 
Sit e 5 
East of No. 5 tank 
Loading rack 

27 cubic yards ( c y . ) 
28 c y . 
10 c y . 
9.3 c y . 

Estimated t o t a l 75 c y . 
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Excavation: Contractor x 2 days 
Disposal: 100 c y . x $12/c.y. 
Tran s p o r t a t i o n : 100 c y . x $9/c.y. 
Contingency: 25% 

$3,000 
1,200 

900 
1,500 

Estimated t o t a l $6,600 

These estimates are p r e l i m i n a r y and need t o be confirmed w i t h c o n t r a c t o r 

bids i f excavation and o f f - s i t e disposal i s the selected a l t e r n a t i v e . 

I n January 23, 1991 correspondence to Maverik, the OCD also d i r e c t e d t h a t 

separate grab samples be taken from bottoms and sides of excavations t o evaluate 

nature of r e s i d u a l s o i l c o n d i t i o n s . Costs f o r f i e l d labor and sample analyses 

are not included i n the above estimates. 

This r e p o r t presents the r e s u l t s of two q u a r t e r l y sampling rounds performed 

as p a r t o f ground water monitoring a t the Maverik K i r t l a n d r e f i n e r y and tank 

farm. Ground water conditions outside the s l u r r y w a l l do not appear to have 

changed s u b s t a n t i a l l y since those characterized i n the previous r e p o r t . Low 

l e v e l s o f DCA, benzene, and xylenes remain above the New Mexico water q u a l i t y 

standards a t w e l l s immediately outside the s l u r r y w a l l . Analyses f o r semi-

v o l a t i l e organics d i d not i n d i c a t e problematic contamination a t the s i t e by those 

compounds. The reappearance o f free phase hydrocarbons was noted i n a monitor 

w e l l l o c a t e d w i t h i n the s l u r r y w a l l near the previous o i l recovery trench. 

Measurable thickness of free phase hydrocarbons was not found i n any other 

monitor w e l l s . Ground water gradients and d i r e c t i o n s appear s i m i l a r to those 

observed p r e v i o u s l y , i n c l u d i n g the presence of a gradient w i t h i n the s l u r r y w a l l . 

Based on a reconnaissance of contaminated s o i l s , on the order of 100 cubic yards 

of contaminated s o i l s may need to be disposed of at a cost of approximately 

$6,600, plus o v e r s i g h t and a n a l y t i c a l costs. 

Dames & Moore understands t h a t Maverik has contracted f o r d e m o l i t i o n of the 

tankage and p i p i n g a t the f a c i l i t y . This e f f o r t i s a p o s i t i v e step i n the s i t e 

remediation plan which s u b s t a n t i a l l y reduces the hazards associated w i t h the 

CONCLUSIONS AND RECOMMENDATIONS 

-9-

DAMES (& MOORE 



s i t e . Dames & Moore recommends t h a t Maverik c o n t r a c t f o r excavation and o f f - s i t e 

d i sposal o f v i s u a l l y contaminated s o i l s . This remediation must be i n i t i a t e d 

before September 21, 1991. Maverik should continue w i t h the ground water moni­

t o r i n g p l a n as o u t l i n e d i n February 1991 correspondence to the OCD, to confirm 

s i t e c o n d i t i o n s as observed so f a r i n 1991. Dames & Moore believes t h a t the 

monitoring as proposed f o r 1991 i s adequate t o manage the s i t e and ensure t h a t 

i t does not pose an environmental t h r e a t . 

Depending on the r e s u l t s o f the f i r s t year of sampling, Maverik should 

propose t o the OCD a reduction i n the scope of ground water monitoring a f t e r 

1991. Sampling e f f o r t s should focus only on those w e l l s which have organic 

contamination i n excess of New Mexico water q u a l i t y standards, plus monitor w e l l s 

MW-20, MW-10, and MW-16 or MW-14, to confirm t h a t ground water contamination i s 

not m i g r a t i n g o f f - s i t e . As sampling r e s u l t s show t h a t problem contamination i s 

l i m i t e d t o the area contained by the s l u r r y w a l l , periphery w e l l s which show no 

contamination may be proposed f o r exclusion from monitoring. Laboratory analyses 

should be l i m i t e d to those organic parameters which exceed water q u a l i t y stan­

dards, s p e c i f i c a l l y DCA and BTEX. Analyses f o r inorganic parameters should be 

proposed f o r d e l e t i o n from the monitoring program. The schedule of monitoring 

should also be changed to semiannual, and then annual, as r e s u l t s show t h a t s i t e 

contamination i s adequately managed so as to no longer pose a t h r e a t t o human 

h e a l t h or the environment. 

A f t e r completion of one year of sampling, Maverik should discuss w i t h the 

OCD contamination management or remediation measures at the s i t e which OCD 

believes are necessary to ensure t h a t the s i t e i s not an enviromental concern and 

to minimize Maverik's environmental l i a b i l i t y associated w i t h the property. 

DAMES & MOORE 
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TABLE 5 
Water Level Elevations 

March 1991 Measurements June 1991 Measurements 

Datum Depth to Water 
Location (PVC or SC) Water Level 

Datum 
(PVC or SC) 

Depth to 
Water 

Water 
Level 

MW-1 5207 24 15 34 5191 90 5207 24 10 79 5196 45 

MW-2 5196 93 7 11 5189 82 5196 93 6 86 5190 07 

MW-9 5191 22 4 26 5186 96 5191 22 4 61 5186 61 

MW-10 5189 30 3 85 5185 45 5189 30 4 65 5184 65 
MW-13 5187 76 2 30 5185 46 5187 76 3 53 5184 23 

MW-14 5194 47 6 75 5187 72 5194 47 8 01 5186 46 
MW-15 5188 80 4 53 5184 27 5188 80 5 41 5183 39 

MW-16 5194 98 6 22 5188 76 5194 98 6 61 5188 37 

MW-17 5194 45 7 20 5187 25 5194 45 7 04 5187 41 

MW-18 5200 33 10 09 5190 24 5200 33 10 13 5190 20 
MW-19 5189 54 3 01 5186 53 5189 54 3 55 5185 99 
MW-20 5191 05 4 34 5186 71 5191 05 4 90 5186 15 
MW-21 5194 81 5 50 5189 31 5194 81 6 47 5188 34 
MW-22 5195 86 6 75 5189 11 5195 86 7 26 5188 60 

Note: Water levels uncorrected for presence of free phase hydrocarbons. 
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Rocky Mountain 
Analytical Laboratory 

^hnseco 
A CORNING Company 

June 30, 1991 

Mr. David Stice 
Dames & Moore 
127 South 500 East 
Suite 300 

Salt Lake City, UT 84102-1959 

Dear Mr. Stice: 
Enclosed is the report for six aqueous samples received at Enseco-Rocky 

Mountain Analytical Laboratory on June 14, 1991. 

Included with the report is a quality control summary. 

Please call i f you have any questions. 

Randall Thompson 
Program Administrator 

RT/dmh 
Enclosures 

RMAL #015413 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 

Sincerely, 



Rocky Mountain 
Analytical Laboratory 

ANALYTICAL RESULTS JSSm^y^ 

^hnseco FOR XB$E$Bw 

DAMES & MOORE 

ENSECO-RMAL NO. 015413 

JUNE 30, 1991 

Reviewed by: 
Randall Thompsog) /) 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Introduction 
A Corning Company 

This report presents the analytical results as well as supporting 

information to aid in the evaluation and interpretation of the data and is 

arranged in the following order: 

o Sample Description Information 

o Analytical Test Requests 

o Analytical Results 

o Quality Control Report 

Each sample was analyzed to achieve the lowest possible reporting limits 

within the constraints of the method. In some cases, due to interferences or 

analytes present at concentrations above the linear calibration curve, samples 

were diluted. For this project, samples 015413-0003, -0005, and -0005 were 

diluted during their Method 8020 analysis due to concentrations of target 

compounds. The reporting limits have been adjusted relative to these 

dilutions. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 

this project together with the internal laboratory identification number 

assigned for each sample. Each project received at Enseco - RMAL is assigned 

a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the 

six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 

(matrix), Date of Sampling ( i f known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 

each sample. The Custom Test column indicates where tests have been modified 

to conform to the specific requirements of this project. 



^hnseco 
A Corning Company 

SAMPLE DESCRIPTION INFORMATION 
for 

Dames and Moore 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

015413--0001 -SA MW-21 AQUEOUS 13 JUN 91 12:25 14 JUN 91 
015413--0002 -SA MW-19 AQUEOUS 13 JUN 91 13:20 14 JUN 91 
015413--0003 -SA MW-18 AQUEOUS 13 JUN 91 14:50 14 JUN 91 
015413--0004 -SA TRIP BLANK AQUEOUS 13 JUN 91 14 JUN 91 
015413--0005 -SA MW-17 AQUEOUS 13 JUN 91 15:50 14 JUN 91 
015413--0006 -SA MW-22 AQUEOUS 13 JUN 91 16:05 14 JUN 91 



^Enseco 
A Corning Company 

ANALYTICAL TEST REQUESTS 
for 

Dames and Moore 

Lab ID: Group Custom 
015413 Code Analysis Description Test? 

0001 - 0003, A Benzene, Toluene, Ethyl Benzene and Xylenes N 
0005 - 0006 (BTEX) 

ICP Metals (Total) Y 

Prep - Total Metals, ICP N 
Chloride, Ion Chromatography N 
Sulfate, Ion Chromatography N 
Total Dissolved Solids (TDS) N 

0004 B Benzene, Toluene, Ethyl Benzene and Xylenes N 
(BTEX) 



^Enseco 
A Corning C o m p a n y 

Analytical Results 

The analytical results for this project are presented in the following 

data tables. Each data table includes sample identification information, and 

when available and appropriate, dates sampled, received, authorized, prepared 

and analyzed. The authorization data is the date when the project was defined 

by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 

analytical results and the Enseco reporting limit. Reporting limits are 

adjusted to reflect dilution of the sample, when appropriate. Solid and waste 

samples are reported on an "as received" basis, i.e. no correction is made for 

moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 

Uncorrected analytical results are reported, along with associated blank 

results, for all organic and metals analyses. Analytical results and blank 

results are reported for conventional inorganic parameters as specified in the 

method. This policy is described in detail in the Enseco Incorporated Quality 

Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 

May, 1989. 

The results from the Standard Enseco QA/QC Program, which generates data 

which are independent of matrix effects, is provided subsequently. 



Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) 

Method 8020 

-^Enseco 
A Corning Company 

Client Name: Dames and Moore 
Client ID: MW-21 
Lab ID: 015413-0001-SA 
Matrix: AQUEOUS 
Authorized: 14 JUN 91 

Sampled: 13 JUN 91 
Prepared: NA 

Received: 
Analyzed: 

14 JUN 91 
17 JUN 91 

Reporting 
Parameter Result Units Limit 

Benzene ND ug/L 0. 50 
Toluene ND ug/L 0. 50 
Ethylbenzene ND ug/L 0. 50 
Xylenes (total) ND ug/L 0. 50 

Surrogate 

a,a,a-Tri f 1 uorotoluene 

Recovery 

100 

ND = Not detected 
NA = Not applicable 

Reported By: Garth Atkins Approved By: Mike Hoffman 



Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) '̂ enseco 
A Corning Company 

Client Name: Dames and Moore 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

MW-19 
015413-0002-SA 
AQUEOUS 
14 JUN 91 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a,a,a-Tri f1uorotoluene 

8020 

13 JUN 91 
NA 

Result Units 

ND ug/L 
ND ug/L 
5.9 ug/L 
ND ug/L 

Received: 14 JUN 91 
Analyzed: 17 JUN 91 

Reporting 
Limit 

0.50 
0.50 
0.50 
0.50 

Recovery 

109 

ND = Not detected 
NA = Not applicable 

Reported By: Garth Atkins Approved By: Mike Hoffman 



Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) 

Method 8020 

'̂ unseco 
A Corning Com pai 

Client Name: Dames and Moore 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

MW-18 
015413-0003-SA 
AQUEOUS 
14 JUN 91 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate 

a, a, a-Tri f1uorotoluene 

Prepared: 
13 JUN 91 Received: 14 JUN 91 
NA Analyzed: 17 JUN 91 

Reporting 
Result Units Limit 

ND ug/L 25 
ND ug/L 25 
78 ug/L 25 
930 ug/L 25 

Recovery 

100 

ND = Not detected 
NA = Not applicable 

Reported By: Garth Atkins Approved By: Mike Hoffman 



Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) 

Method 8020 

-^Enseco 
A C o r n i n g C o m p a n y 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Dames and Moore 
TRIP BLANK 
015413-0004-SA 
AQUEOUS 
14 JUN 91 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a,a,a-Trifluorotoluene 

Sampled: 
Prepared: 

13 JUN 91 
NA 

Result Units 

ND ug/L 
ND ug/L 
ND ug/L 
ND ug/L 

Received: 
Analyzed: 

14 JUN 91 
17 JUN 91 

Reporting 
Limit 

0.50 
0.50 
0.50 
0.50 

Recovery 

100 

ND = Not detected 
NA = Not applicable 

Reported By: Garth Atkins Approved By: Mike Hoffman 



Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) 

Method 8020 

-^Enseco 
A C o r n i n g C o m p a n y 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Dames and Moore 
MW-17 
015413-0005-SA 
AQUEOUS 
14 JUN 91 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a,a,a-Trifluorotoluene 

Sampled: 13 JUN 91 
Prepared: NA 

Result 

9800 
6300 
1800 
16000 

Recovery 

99 

Received: 
Analyzed: 

14 JUN 91 
17 JUN 91 

Units 

ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

250 
250 
250 
250 

ND = Not detected 
NA = Not applicable 

Reported By: Garth Atkins Approved By: Mike Hoffman 



Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) 

Method 8020 

nseco 
C o m i n g C o m p a n y 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Dames and Moore 
MW-22 
015413-0006-SA 
AQUEOUS 
14 JUN 91 

Sampled: 13 JUN 91 
Prepared: NA 

Received: 
Analyzed: 

14 JUN 91 
17 JUN 91 

Parameter Result Units 
Reporting 
Limit 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

15000 
3200 
760 
3000 

ug/L 
ug/L 
ug/L 
ug/L 

500 
500 
500 
500 

Surrogate Recovery 

a,a,a-Tri f1uorotoluene 99 % 

ND = Not detected 
NA = Not applicable 

Reported By: Garth Atkins Approved By: Mike Hoffman 



Metals 

Total Metals 

^Enseco 
A C o r n i n g C o m p a n y 

Client Name: Dames and Moore 
Client ID: MW-21 
Lab ID: 015413-0001-SA 
Matrix: AQUEOUS Sampled: 13 JUN 91 Received: 14 JUN 91 
Authorized: 14 JUN 91 Prepared: See Below Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Calcium 82.9 mg/L 0.20 6010 19 JUN 91 20 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Debra Hosford Approved By: Fred Velasquez 



Metals 

Total Metals 

^Enseco 
A Corning Company 

Client Name: Dames and Moore 
Client ID: MW-19 
Lab ID: 015413-0002-SA 
Matrix: AQUEOUS Sampled: 13 JUN 91 Received: 14 JUN 91 
Authorized: 14 JUN 91 Prepared: See Below Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Calcium 309 mg/L 0.20 6010 19 JUN 91 20 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Debra Hosford Approved By: Fred Velasquez 



Client Name: Dames and Moore 
Client ID: MW-18 
Lab ID: 015413-0003-SA 
Matrix: AQUEOUS 
Authorized: 14 JUN 91 

Parameter 

Calcium 

Result 

136 

Metals 

Total Metals 

Sampled: 13 JUN 91 
Prepared: See Below 

'̂ •enseco 
A Corning Conipan 

Received: 14 JUN 91 
Analyzed: See Below 

Units 

mg/L 

Reporting Analytical 
Limit Method 

0.20 6010 

Prepared Analyzed 
Date Date 

19 JUN 91 20 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Debra Hosford Approved By: Fred Velasquez 



Metals 

Total Metals 

^Enseco 
A Corning Company 

Client Name: Dames and Moore 
Client ID: MW-17 
Lab ID: 015413-0005-SA 
Matrix: AQUEOUS Sampled: 13 JUN 91 Received: 14 JUN 91 
Authorized: 14 JUN 91 Prepared: See Below Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Calcium 135 mg/L 0.20 6010 19 JUN 91 20 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Debra Hosford Approved By: Fred Velasquez 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Calcium 

Dames and Moore 
MW-22 
015413-0006-SA 
AQUEOUS 
14 JUN 91 

Result 

76.5 

Metals 

Total Metals 

Sampled: 13 JUN 91 
Prepared: See Below 

-̂ Enseco 
A Corning C o m p a n y 

Received: 14 JUN 91 
Analyzed: See Below 

Units 

mg/L 

Reporting 
Limit 

0.20 

Analytical 
Method 

6010 

Prepared Analyzed 
Date Date 

19 JUN 91 20 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Debra Hosford Approved By: Fred Velasquez 



^Enseco 
General Inorganics A coming company 

Client Name: Dames and Moore 
Client ID: MW-21 
Lab ID: 015413-0001-SA 
Matrix: AQUEOUS Sampled : 13 JUN 91 Received: 14 JUN 91 
Authorized: 14 JUN 91 Prepared : See Below Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Chloride 60.7 mg/L 3.0 300.0 NA 20 JUN 91 
Sulfate 309 mg/L 5.0 300.0 NA 20 JUN 91 
Total Dissolved 

mg/L 

Sol ids 1100 mg/L 10.0 160.1 NA 17 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Matt Coyle Approved By: Pam Rosas 



: ^Enseco 
General Inorganics A coming company 

Client Name: Dames and Moore 
Client ID: MW-19 
Lab ID: 015413-0002-SA 
Matrix: AQUEOUS Sampled : 13 JUN 91 Received : 14 JUN 91 
Authorized: 14 JUN 91 Prepared : See Belovy Analyzed : See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Chloride 430 mg/L 6.0 300.0 NA 20 JUN 91 
Sulfate 359 mg/L 5.0 300.0 NA 20 JUN 91 
Total Dissolved 

mg/L 

Sol ids 1750 mg/L 10.0 160.1 NA 17 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Matt Coyle Approved By: Pam Rosas 



General Inorganics 
^Enseco 

A Corning Company 

Client Name: Dames and Moore 
Client ID: MW-18 
Lab ID: 015413-0003-SA 
Matrix: AQUEOUS Sampled: 13 JUN 91 Received: 14 JUN 91 
Authorized: 14 JUN 91 Prepared: See Below Analyzed: See Below 

Reporting Analytical Prepared 
Parameter Result Units Limit Method Date 

Chloride 41.5 mg/L 3.0 300.0 NA 
Sulfate 181 mg/L 5.0 300.0 NA 
Total Dissolved 

mg/L 

Sol ids 812 mg/L 10.0 160.1 NA 

Date 

20 JUN 91 
20 JUN 91 

17 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Matt Coyle Approved By: Pam Rosas 



^Enseco 
General Inorganics AComin5c™pmy 

Client Name: Dames and Moore 
Client ID: MW-17 
Lab ID: 015413-0005-SA 
Matrix: AQUEOUS Sampled : 13 JUN 91 Received : 14 JUN 91 
Authorized: 14 JUN 91 Prepared : See Below Analyzed : See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Chloride 358 mg/L 6.0 300.0 NA 20 JUN 91 
Sulfate ND mg/L 5.0 300.0 NA 20 JUN 91 
Total Dissolved 

mg/L 

Sol ids 1890 mg/L 10.0 160.1 NA 17 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Matt Coyle Approved By: Pam Rosas 



^Enseco 
General Inorganics A coming company 

Cl ient Name: Dames and Moore 
Cl ient ID: MW-22 
Lab ID: 015413-0006-SA 
Matrix: AQUEOUS Sampled : 13 JUN 91 Received : 14 JUN 91 
Authorized: 14 JUN 91 Prepared : See Below Analyzed : See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Chloride 135 mg/L 3.0 300.0 NA 20 JUN 91 
Sulfate 59.3 mg/L 5.0 300.0 NA 20 JUN 91 
Total Dissolved 

mg/L 

Sol ids 1180 mg/L 10.0 160.1 NA 17 JUN 91 

ND = Not detected 
NA = Not applicable 

Reported By: Matt Coyle Approved By: Pam Rosas 



A Corning Company 

Quality Control Results 

The Enseco laboratories operate under a vigorous QA/QC program designed to 

ensure the generation of scientifically valid, legally defensible data by 

monitoring every aspect of laboratory operations. Routine QA/QC procedures 

include the use of approved methodologies, independent verification of 

analytical standards, use of duplicate Laboratory Control Samples to assess 

the precision and accuracy of the methodology on a routine basis, and a 

rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 

certifications from both state and federal governmental agencies which require 

frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 

Laboratory is certified by the EPA under the EPA/CLP program for both Organic 

and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 

Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 

and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 

generation of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method 

using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 

data so that QC decisions can be made immediately at the bench, 

and 

4) provide a standard set of reportables which assures the client 

of the quality of his data. 



^Enseco 
A Corning C o m p a n y 

The Enseco QC program is based upon monitoring the precision and accuracy 

of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 

at frequent, well-defined intervals. Each DCS is a well-characterized matrix 

which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not 

to duplicate the sample matrix, but rather to provide an interference-free, 

homogeneous matrix from which to gather data to establish control limits. 

These limits are used to determine whether data generated by the laboratory on 

any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 

historical percent recovery +/- 3 standard deviation units. Control limits 

for precision (relative percent difference) range from 0 (identical duplicate 

DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 

consistency of the matrix being monitored and are updated on a quarterly 

basis. 

For each batch of samples analyzed, an additional control measure is taken 

in the form of a Single Control Sample (SCS). The SCS consists of a control 

matrix that is spiked with either representative target compounds or surrogate 

compounds appropriate to the method being used. An SCS is prepared for each 

sample lot for which the DCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

| Measured Concentration DCS1 - Measured Concentration DCS2 I 
RPD = X 100 

(Measured Concentration DCS1 + Measured Concentration DCS2)/2 



^Enseco 
A Corning Company 

All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects which contain numerous samples, analyzed over several 
days, may have multiple QC lot numbers associated with each test. The QC 
information which follows includes a listing of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the samples, and control limits for these 
lots. The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 



^Enseco 
A Corning Company 

QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

015413-0001-SA AQUEOUS 602-A 21 MAY 91-Q 16 JUN 91-Q 
015413-0002-SA AQUEOUS 602-A 21 MAY 91-Q 16 JUN 91-Q 
015413-0003-SA AQUEOUS 602-A 21 MAY 91-Q 16 JUN 91-Q 
015413-0004-SA AQUEOUS 602-A 21 MAY 91-Q 16 JUN 91-Q 
015413-0005-SA AQUEOUS 602-A 21 MAY 91-Q 16 JUN 91-Q 
015413-0006-SA AQUEOUS 602-A 21 MAY 91-Q 16 JUN 91-Q 



DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC 

^OTseco 
A Corning Company 

Analyte 
Concentration 

Spiked Measured 
DCS1 DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DuS Limit 

Category: 602-A 
Matrix: AQUEOUS 
QC Lot: 21 MAY 91-Q 
Concentration Units: ug/L 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
1,3-Dichlorobenzene 

5.0 4.85 4.98 4.92 98 80-120 2.6 15 
5.0 4.69 4.85 4.77 95 80-120 3.4 15 
5.0 4.55 5.14 4.84 97 80-120 12 15 
5.0 5.30 5.16 5.23 105 80-120 2.7 15 
5.0 4.67 4.88 4.78 96 80-120 4.4 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC 

A Corning Compa 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 602-A 
Matrix: AQUEOUS 
QC Lot: 21 MAY 91-Q QC Run: 
Concentration Units: ug/L 

16 JUN 91-Q 

a,a,a-Tri f1uorotoluene 30.0 30.0 100 20-160 

Calculations are performed before rounding to avoid round-off errors in calculated results 
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METHOD BLANK REPORT 
Volatile Organics by GC 

Analyte 

Test: 8020-BTEX-AP 
Matrix: AQUEOUS 
QC Lot: 21 MAY 91-Q QC Run: 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Test: 8020-BTEX-AP 
Matrix: AQUEOUS 
QC Lot: 21 MAY 91-Q QC Run: 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Result Units 

16 JUN 91-Q 

ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 

16 JUN 91-Q 

ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 

Reporting 
Limit 

0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 

-^Enseco 
A Corning Company 



^Enseco 
A Corning C o m pa 

QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory QC Lot Number QC Run Numbe 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

015413-0001-SA AQUEOUS ICP-AT 19 JUN 91-L 19 JUN 91-L 
015413-0002-SA AQUEOUS ICP-AT 19 JUN 91-L 19 JUN 91-L 
015413-0003-SA AQUEOUS ICP-AT 19 JUN 91-L 19 JUN 91-L 
015413-0005-SA AQUEOUS ICP-AT 19 JUN 91-L 19 JUN 91-L 
015413-0006-SA AQUEOUS ICP-AT 19 JUN 91-L 19 JUN 91-L 



DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

-^Enseco 
A Corning C o m p a n y 

Analyte 
Concentration 

Spi ked 
DCS1 

Measured 
DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 19 JUN 91-L 
Concentration Units: mg/L 

Aluminum 2.0 2.19 2.19 2.19 109 75--125 0. .2 20 
Antimony 0.5 0.561 0.560 0.560 112 75--125 0. .1 20 
Arsenic 0.5 0.550 0.562 0.556 111 75--125 2, .2 20 
Barium 2.0 2.23 2.23 2.23 111 75-•125 0. ,2 20 
Beryl 1ium 0.05 0.0491 0.0494 0.0493 99 75--125 0. ,5 20 
Cadmium 0.05 0.0576 0.0579 0.0578 116 75-•125 0. ,6 20 
Calcium 100 112 113 113 113 75-•125 0. .5 20 
Chromium 0.2 0.219 0.221 0.220 110 75-•125 1. ,0 20 
Cobalt 0.5 0.521 0.518 0.519 104 75-•125 0. .6 20 
Copper 0.25 0.262 0.263 0.262 105 75-•125 0. .7 20 
Iron 1.0 1.05 1.07 1.06 106 75-•125 1. .7 20 
Lead 0.5 0.572 0.565 0.569 114 75-•125 1. .2 20 
Magnesium 50 52.5 52.9 52.7 105 75-•125 0. .9 20 
Manganese 0.5 0.522 0.522 0.522 104 75--125 0, .1 20 
Nickel 0.5 0.533 0.537 0.535 107 75--125 0. .6 20 
Potassium 50 51.4 51.7 51.5 103 75-•125 0. .6 20 
Silver 0.05 0.0555 0.0567 0.0561 112 75-•125 2, .2 20 
Sodium 100 102 103 102 102 75-•125 0. .7 20 
Vanadium 0.5 0.538 0.536 0.537 107 75-•125 0. .3 20 
Zinc 0.5 0.535 0.532 0.534 107 75--125 0. .4 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Analyte 

Test: ICP-AT 
Matrix: AQUEOUS 

Result 

QC Lot: 19 JUN 91-L QC Run: 19 JUN 91-L 

Calcium ND mg/L 

-^Enseco 
A C o r n i n g Compar 

Reporting 
Units Limit 

0.20 



^LRseco 
A Corning Company 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number QC Matrix 

015413 -0001-SA AQUEOUS 
015413 -0001-SA AQUEOUS 
015413 -0001-SA AQUEOUS 
015413 -0002-SA AQUEOUS 
015413 -0002-SA AQUEOUS 
015413 -0002-SA AQUEOUS 
015413 -0003-SA AQUEOUS 
015413 -0003-SA AQUEOUS 
015413 -0003-SA AQUEOUS 
015413 -0005-SA AQUEOUS 
015413 -0005-SA AQUEOUS 
015413 -0005-SA AQUEOUS 
015413 -0006-SA AQUEOUS 
015413 -0005-SA AQUEOUS 
015413 -0006-SA AQUEOUS 

QC Lot Number QC Run Numb< 
QC Category (DCS) (SCS/BLANK) 

CL-IC-A 20 JUN 91-M _ 

S04-IC-A 20 JUN 91-A -
TDS-A 17 JUN 91-A 17 JUN 91-A 
CL-IC-A 20 JUN 91-M -

S04-IC-A 20 JUN 91-A -

TDS-A 17 JUN 91-A 17 JUN 91-A 
CL-IC-A 20 JUN 91-M -

S04-IC-A 20 JUN 91-A -
TDS-A 17 JUN 91-A 17 JUN 91-A 
CL-IC-A 20 JUN 91-M -

S04-IC-A 20 JUN 91-A -

TDS-A 17 JUN 91-A 17 JUN 91-A 
CL-IC-A 20 JUN 91-M -

S04-IC-A 20 JUN 91-A -

TDS-A 17 JUN 91-A 17 JUN 91-A 



DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

enseco 
A Corning Company 

Analyte 
Concentration 

Spiked Measured 
DCS1 DCS2 AVG 

Accuracy 
Average(%) 
DCS Limits 

Precision 
(RPD) 
DCS Limit 

Category: CL-IC-A 
Matrix: AQUEOUS 
QC Lot: 20 JUN 91-M 
Concentration Units: mg/L 

Chloride 100 103 99.8 101 101 92-108 3.2 20 

Category: S04-IC-A 
Matrix: AQUEOUS 
QC Lot: 20 JUN 91-A 
Concentration Units: mg/L 

Sulfate 200 214 205 210 105 93-107 4.3 20 

Category: TDS-A 
Matrix: AQUEOUS 
QC Lot: 17 JUN 91-A 
Concentration Units: mg/L 

Total Dissolved 
Sol ids 1490 1400 1420 1410 95 90-110 1.4 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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nseco 
A C o m i n g C o m p a n y 

METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result 
Reporting 

Units Limit 

Test: TDS-BAL-A 
Matrix: AQUEOUS 
QC Lot: 17 JUN 91-A QC Run: 17 JUN 91-A 

Total Dissolved 
Sol ids ND mg/L 10.0 



^Appendix 
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Rocky Mountain 
Analytical Laboratory 

A CORNING Company 

July 16, 1991 

Mr. David Stice 
Dames & Moore 
127 South 500 East 
Suite 300 

Salt Lake City, UT 84102-1959 

Dear Mr. Stice: 
Enclosed is the report for five aqueous samples received at Enseco-Rock 

Mountain Analytical Laboratory on June 14, 1991. 

Included with the report is a quality control summary. 

Please call i f you have any questions. 

Sincerely, Reviewed by: 

Randall ThdmpsQn -fxjr^Sue Dal / <' /J 
Program Administrator Manager \J u 

Program Administration 

RT/SD/brm 
Enclosures 

RMAL #015685 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 
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ANALYTICAL RESULTS 

FOR 

DAMES & MOORE 

ENSECO-RMAL NO. 015685 

JULY 16, 1991 

Shnseco 

Reviewed by: 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 
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A Corning Company 

Introduction 

This report presents the analytical results as well as supporting 

information to aid in the evaluation and interpretation of the data and is 

arranged in the following order: 

o Sample Description Information 

o Analytical Test Requests 

o Analytical Results 

o Quality Control Report 

Each sample was analyzed to achieve the lowest possible reporting limit 

within the constraints of the method. In some cases, due to interferences or 

analytes present at concentrations above the linear calibration curve, samples 

were diluted. For this project, samples 015685-0001, 0004, and 0005 were 

diluted during their Method 8010 analysis due to concentrations of target 

compounds. The reporting limits have been adjusted relative to these 

dilutions. 

Due to a chain of custody error, the analytical holding time was exceeded 

for the Method 8010 analysis of samples 015685-0001 through 0005. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 

this project together with the internal laboratory identification number 

assigned for each sample. Each project received at Enseco - RMAL is assigned 

a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the 

six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 

(matrix), Date of Sampling ( i f known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 

each sample. The Custom Test column indicates where tests have been modified 

to conform to the specific requirements of this project. 



enseco 
A Corning Company 

SAMPLE DESCRIPTION INFORMATION 
for 

Dames and Moore 

Lab ID Client ID 
Sampled Received 

Matrix Date Time Date 

015685-0001-SA 
015685-0002-SA 
015685-0003-SA 
015685-0004-SA 
015685-0005-SA 

MW-21 
MW-19 
MW-18 
MW-17 
MW-22 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

13 JUN 91 
13 JUN 91 
13 JUN 91 
13 JUN 91 
13 JUN 91 

12:25 14 JUN 91 
13:20 14 JUN 91 
14:50 14 JUN 91 
15:50 14 JUN 91 
15:05 14 JUN 91 



^enseco A Corning Company 

ANALYTICAL TEST REQUESTS 
for 

Dames and Moore 

Lab ID: Group Custom 
015685 Code Analysis Description Test? 

0001 - 0005 A Halogenated Volatile Organics Y 



^Enseco 
A Corning Company 

Analytical Results 

The analytical results for this project are presented in the following 

data tables. Each data table includes sample identification information, and 

when available and appropriate, dates sampled, received, authorized, prepared 

and analyzed. The authorization data is the date when the project was defined 

by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 

analytical results and the Enseco reporting limit. Reporting limits are 

adjusted to reflect dilution of the sample, when appropriate. Solid and waste 

samples are reported on an "as received" basis, i.e. no correction is made for 

moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 

Uncorrected analytical results are reported, along with associated blank 

results, for all organic and metals analyses. Analytical results and blank 

results are reported for conventional inorganic parameters as specified in the 

method. This policy is described in detail in the Enseco Incorporated Quality 

Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 

May, 1989. 

The results from the Standard Enseco QA/QC Program, which generates data 

which are independent of matrix effects, is provided subsequently. 



Halogenated Volatile Organics 

Method 8010 

A Corning Company 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Dames and Moore 
MW-21 
015685-0001-SA 
AQUEOUS 
03 JUL 91 

Parameter 

1,2-Dichloroethane 

Surrogate 

Bromochloromethane 

Sampled: 13 JUN 91 
Prepared: NA 

Result 

40 

Recovery 

89 

Units 

ug/L 

Received: 14 JUN 91 
Analyzed: 11 JUL 91 

Reporting 
Limit 

2.0 

ND = Not detected 
NA = Not applicable 

Reported By: Bret Collins Approved By: Mike Hoffman 



Halogenated Volatile Organics 

Method 8010 

-̂ .Enseco 
A Corning Company 

Client Name: Dames and Moore 
Client ID: MW-19 
Lab ID: 015685-0002-SA 
Matrix: AQUEOUS 
Authorized: 03 JUL 91 

Parameter 

1,2-Dichloroethane 

Surrogate 

Bromochloromethane 

Sampled: 13 JUN 91 
Prepared: NA 

Result 

44 

Recovery 

90 

Units 

ug/L 

Received: 14 JUN 91 
Analyzed: 10 JUL 91 

Reporting 
Limit 

1.0 

ND = Not detected 
NA = Not applicable 

Reported By: Stan Dunlavy Approved By: Mike Hoffman 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Halogenated Volatile Organics 

Method 8010 

^Enseco 
A Corning Company 

Dames and Moore 
MW-18 
015685-0003-SA 
AQUEOUS 
03 JUL 91 

Parameter 

1,2-Dichloroethane 

Surrogate 

Bromochloromethane 

Sampled: 13 JUN 91 
Prepared: NA 

Result 

ND 

Recovery 

91 

Units 

ug/L 

Received: 14 JUN 91 
Analyzed: 10 JUL 91 

Reporting 
Limit 

1.0 

ND = Not detected 
NA = Not applicable 

Reported By: Stan Dunlavy Approved By: Mike Hoffman 



Halogenated Volatile Organics 

Method 8010 

-%Enseco 
A Corning Company 

Client Name: Dames and Moore 
Client ID: MW-17 
Lab ID: 015685-0004-SA 
Matrix: AQUEOUS 
Authorized: 03 JUL 91 

Parameter 

1,2-Dichloroethane 

Surrogate 

Bromochl oromethane 

Sampled: 13 JUN 91 
Prepared: NA 

Result 

400 

Recovery 

85 

Units 

ug/L 

Received: 14 JUN 91 
Analyzed: 10 JUL 91 

Reporting 
Limit 

10 

ND = Not detected 
NA = Not applicable 

Reported By: Stan Dunlavy Approved By: Mike Hoffman 



Halogenated Volatile Organics 

Method 8010 

A Corning Company 

Client Name: Dames and Moore 
Client ID: MW-22 
Lab ID: 015685-0005-SA 
Matrix: AQUEOUS 
Authorized: 03 JUL 91 

Parameter 

1,2-Dichloroethane 

Surrogate 

Bromochloromethane 

Sampled: 13 JUN 91 
Prepared: NA 

Result 

3600 

Recovery 

88 

Units 

ug/L 

Received: 14 JUN 91 
Analyzed: 10 JUL 91 

Reporting 
Limit 

250 

ND = Not detected 
NA = Not applicable 

Reported By: Stan Dunlavy Approved By: Mike Hoffman 



: #.Enseco 
A Corning C o m pai 

Quality Control Results 

The Enseco laboratories operate under a vigorous QA/QC program designed to 

ensure the generation of scientifically valid, legally defensible data by 

monitoring every aspect of laboratory operations. Routine QA/QC procedures 

include the use of approved methodologies, independent verification of 

analytical standards, use of duplicate Laboratory Control Samples to assess 

the precision and accuracy of the methodology on a routine basis, and a 

rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 

certifications from both state and federal governmental agencies which require 

frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 

Laboratory is certified by the EPA under the EPA/CLP program for both Organic 

and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army 

Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 

and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 

generation of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method 

using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 

data so that QC decisions can be made immediately at the bench, 

and 

4) provide a standard set of reportables which assures the client 

of the quality of his data. 



nseco A Corning Compan 

The Enseco QC program is based upon monitoring the precision and accuracy 

of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 

at frequent, well-defined intervals. Each DCS is a well-characterized matrix 

which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not 

to duplicate the sample matrix, but rather to provide an interference-free, 

homogeneous matrix from which to gather data to establish control limits. 

These limits are used to determine whether data generated by the laboratory on 

any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 

historical percent recovery +/- 3 standard deviation units. Control limits 

for precision (relative percent difference) range from 0 (identical duplicate 

DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 

consistency of the matrix being monitored and are updated on a quarterly 

basis. 

For each batch of samples analyzed, an additional control measure is taken 

in the form of a Single Control Sample (SCS). The SCS consists of a control 

matrix that is spiked with either representative target compounds or surrogate 

compounds appropriate to the method being used. An SCS is prepared for each 

sample lot for which the DCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS1 - Measured Concentration DCS2 I 
RPD = — _ L 

(Measured Concentration DCS1 + Measured Concentration DCS2)/2 
X 100 



^Enseco 
A Corning Company 

All samples analyzed concurrently by the same test are assigned the same 

QC lot number. Projects which contain numerous samples, analyzed over several 

days, may have multiple QC lot numbers associated with each test. The QC 

information which follows includes a listing of the QC lot numbers associated 

with each of the samples reported, DCS and SCS (where applicable) recoveries 

from the QC lots associated with the samples, and control limits for these 

lots. The QC data is reported by test code, in the order that the tests are 

reported in the analytical results section of this report. 



.̂Enseco 
A Corning C o m p a n y 

QC LOT ASSIGNMENT REPORT 
Organics by Chromatography 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

015685-0001-SA AQUEOUS 601-A 09 JUL 91-F 11 JUL 91-F 
015685-0002-SA AQUEOUS 601-A 09 JUL 91-F 09 JUL 91-F 
015685-0003-SA AQUEOUS 601-A 09 JUL 91-F 09 JUL 91-F 
015685-0004-SA AQUEOUS 601-A 09 JUL 91-F 09 JUL 91-F 
015685-0005-SA AQUEOUS 601-A 09 JUL 91-F 09 JUL 91-F 



DUPLICATE CONTROL SAMPLE REPORT 
Organics by Chromatography 

'̂ .i:nseco 
A Corning Company 

Analyte 
Concentration 

Spiked 
DCS1 

Measured 
DCS2 AVG 

Accuracy Precision 
Average(%) (RPD) 
DCS Limits DCS Limit 

Category: 601-A 
Matrix: AQUEOUS 
QC Lot: 09 JUL 91-F 
Concentration Units: ug/L 

1,1-Dichloroethane 5.0 5. 47 5. 74 5. 60 112 80-130 4 8 20 
Chloroform 5.0 7. 24 7. 70 7. 47 149 80-120 6 2 20 
Bromodi chloromethane 10 11 .5 11 .9 11 .7 117 80-120 3 4 20 
Trichloroethene 5.0 5. 65 5. 93 5. 79 116 70-•120 4 8 20 
Chlorobenzene 5.0 5. 31 5. 47 5. 39 108 80-120 3 0 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



SINGLE CONTROL SAMPLE REPORT 
Organics by Chromatography 

?£nseco 
A C o r n i n g C o m p a n 

Analyte 
Concentration 
Spiked Measured 

Accuracy(%) 
SCS Limits 

Category: 601-A 
Matrix: AQUEOUS 
QC Lot: 09 JUL 91-F 
Concentration Units: 

Bromochloromethane 

QC Run: 
ug/L 

11 JUL 91-F 

5.00 4.77 95 20-160 

Category: 601-A 
Matrix: AQUEOUS 
QC Lot: 09 JUL 91-F QC Run: 
Concentration Units: ug/L 

09 JUL 91-F 

Bromochloromethane 5.00 4.58 92 20-160 

Calculations are performed before rounding to avoid round-off errors in calculated results 



-̂ Enseco 
A Corning Company 

METHOD BLANK REPORT 
Organics by Chromatography 

Analyte Result 
Reporting 

Units Limit 

Test: 601-A 
Matrix: AQUEOUS 

QC Lot: 09 JUL 91-F QC Run: 11 JUL 91-F 

1,2-Dichloroethane ND ug/L 1.0 

Test: 601-A 
Matrix: AQUEOUS 
QC Lot: 09 JUL 91-F QC Run: 09 JUL 91-F 

1,2-Dichloroethane ND ug/L 1.0 
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APPENDIX B 

OCD ANALYTICAL RESULTS 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING A p r i l 12, 1991 POST OFFICE BOX 2088 
STATE UNO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
1505) 827-5800 

GOVERNOR 

David E. S t i c e 
Dames and Moore 
127 South, 500 East 
Suite 300 
S a l t Lake C i t y , Utah 84102-1959 

RE: OCD SAMPLING OF MONITOR WELLS 
CARIBOU/MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Mr. S t i c e , 

On March 18, 1991, the New Mexico O i l Conservation D i v i s i o n (OCD) 
s p l i t ground water samples from s e l e c t Caribou/Maverik r e f i n e r y 
monitor w e l l s w i t h Dames and Moore. Samples were analyzed f o r 
aromatic and halogenated v o l a t i l e organics using EPA method 
8010/8020 and polynuclear aromatic hydrocarbons (PAH's) using EPA 
method 8270. Enclosed you w i l l f i n d copies of the a n a l y t i c a l 
r e s u l t s f o r monitor w e l l s MW-16, MW-18, MW-19, and MW-21. 

No purgeable v o l a t i l e organics or PAH's were detected i n the sample 
from monitor w e l l MW-16. Trace l e v e l s of PAH's were detected i n 
samples from monitor w e l l s MW-18, MW-19 and MW-21. Varying l e v e l s 
of benzene, toluene, ethylbenzene and xylene (BTEX) were detected 
i n the sample from monitor w e l l MW-18, however, the d e t e c t i o n l i m i t 
f o r benzene was inadeguate t o determine i f New Mexico Water Q u a l i t y 
C o n t r o l Commission (WQCC) ground water standards have been 
exceeded. I n a d d i t i o n , 1,2 dichloroethane was detected i n excess 
of New Mexico WQCC ground water standards i n the sample from MW-19 
at a co n c e n t r a t i o n of 33.3 parts per b i l l i o n (ppb) and i n the 
sample from MW-21 a t 55.5 ppb. 

The OCD looks forward t o r e c e i v i n g the r e s u l t s of Dames and Moores 
s p l i t sampling of these w e l l s . I f you have any questions, please 
contact me a t (505)827-5885. 

W i l l i a m C. Olson 
Hydrogeologist 

Enclosures 

xc: Aztec OCD O f f i c e 
W i l l i a m C a l l , Maverik Country Stores, Inc. 

\ 





STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 (505|-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

March 28, 1991 

Request 
ID No. 004347 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0938 

Distribution 
( _ ) User 70320 

(•_) Submitter 260 

(38) SLD Files 

To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 
At: 10:00 hrs. 

By: Ols . . . 
In/Near: Kirtland 

Monitor Well MW-16 

ANALYTICAL RESULTS: Polynuclear Aromatic Hydrocarbon Screen (764} 
Parameter Value Note MDL Units 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: NoQ, YesQ ic Broken By: Date: 

Laboratory Remarks: 
No p r i o r i t y p o l l u t a n t s were detected i n t h i s sample. 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION 
N/A 

ml 

Lab Code: N/A Case No. 
Matrix: ( s o i l / w a t e r ) Water 
Sample w t / v o l : 800 (g/mL)_ 
Level: (low/med) Low 
% Moisture: not dec. dec. 
E x t r a c t i o n : (SepF/Cont/Sonc) SepF 
GPC Cleanup: (Y/N)_No_ pH: 

SAS No. 
Contract: 
: N/A 

N/A 
SDG No.: N/A 

Lab Sample ID: 
Lab F i l e ID: 

OR-91-0938 
N/A 

Date Received: 3/19/91 
Date Extracted: 3/21/91 
Date Analyzed: 3/21/91 
D i l u t i o n Factor: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Method 827 0 

CAS NO. COMPOUND CONC, QUALIFIER 

(Continued on page 2.) 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0938 
Continuation, Page 2 of 4 

83-32-9 Acenaohthene 10.0 u 
208-96-8 Acenaphthvlene 10.0 u 
120-12-7 Anthracene 10.0 u 
65-85-0 Benzoic a c i d 50.0 u 
117-81-7 Benzo f a ) a n t h r a c e n e 10.0 u 
205-99-2 B e n z o f b ) f l u o r a n t h e n e 20.0 u 
207-08-9 BenzoCk)fluoroanthene 20.0 u 
191-24-2 B e n z o ( a . h . i ) p e r y l e n e 20.0 u 
50-32-8 Benzo ( a )pvrene 20.0 u 
100-51-6 Benzyl a l c o h o l 10.0 u 
111-91-1 B i s ( 2 - c h l o r o e t h o x y ) m e t h a n e 10.0 u 
111-44-4 B i s ( 2 - c h l o r o e t h y l ) e t h e r 10.0 u 
39638-32-9 B i s ( 2 - c h l o r o i s o p r o p v l ) e t h e r 10.0 u 
117-81-7 B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 10. 0 u 
101-55-3 4-Bromophenylphenyl e t h e r 10.0 u 
85-68-7 B u t y l b e n z v l p h t h a l a t e 10.0 u 
106-47-8 4 - C h l o r o a n i l i n e 20.0 u 
91-58-7 2-Chloronaphthalene 10.0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chlorophenol 10. 0 u 
7005-72-3 4-Chlorophenylphenvl e t h e r 10.0 u 
218-01-9 Chrysene 10.0 u 
53-70-3 Dibenz (a.h)anthracene 10. 0 u 
132-64-9 Dibenzofuran 10.0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10.0 u 
95-50-1 1.2-Dichlorobenzene 10.0 u 
541-73-1 1,3-Dichlorobenzene 10.0 u 
106-46-7 1,4-Dichlorobenzene 10.0 u 
91-94-1 3 . 3 ' - D i c h l o r o b e n z i d i n e 10.0 u 
120-83-2 2.4 - D i c h l o r o p h e n o l 10. 0 u 
84-66-2 D i e t h y l p h t h a l a t e 10. 0 u 
105-67-9 2,4-Dimethvlphenol 10.0 u 
131-11-3 Dimet h y l p h t h a l a t e 10. 0 u 
534-52-1 4 . 6 - D i n i t r o - 2 - i r t e t h y l p h e n o l 30.0 u 
51-28-5 2 . 4 - D i n i t r o p h e n o l 100.0 u 
121-14-2 2 . 4 - D i n i t r o t o l u e n e 10. 0 u 
606-20-2 2 . 6 - D i n i t r o t o l u e n e 10.0 u 
117-84-0 D i - n - o c t v l p h t h a l a t e 20.0 u 
206-44-0 Fl u o r a n t h e n e 10. 0 u 
86-73-7 Fluorene 10. 0 u 
118-74-1 Hexachlorobenzene 10.0 u 
87-68-3 Hexachlorobutadiene 50.0 u 

(Continued on page 3.) 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0938 
Continuation, Page 3 of 4 

77-47-4 Hexachlorocyclopentadiene 50.0 u 
67-72-1 Hexachloroethane 10.0 u 
193-39-5 Indeno ( 1 . 2 .3-cd)pyrene 10.0 u 
78-59-1 Isophorone 10.0 u 
91-57-6 2-Methvlnaphthalene 10.0 u 
95-48-7 2-Methvlohenol 10.0 u 
106-44-5 4-Methylphenol 10.0 u 
91-20-3 Naphthalene 10.0 u 
88-74-4 2 - N i t r o a n i l i n e 10.0 u 
99-09-2 3 - N i t r o a n i l i n e 100.0 u 
100-01-6 4 - N i t r o a n i l i n e 50.0 u 
98-95-3 Nitrobenzene 10. 0 u 
88-75-5 2-Nitrophenol 10.0 u 
100-02-7 4-Nitrophenol 100.0 u 
86-30-6 N-nitrosodiphenylamine 10.0 u 
621-64-7 N-nitroso-di-n-propylamine 10.0 u 
87-86-5 Pentachlorophenol 30.0 u 
85-01-8 Phenanthrene 10.0 u 
108-95-2 Phenol 10. 0 u 
129-00-0 Pyrene 10. 0 u 
120-82-1 1.2.4-Trichlorobenzene 10.0 u 
95-95-4 2.4.5-Trichlorophenol 10.0 u 
88-06-2 2,4,6-Trichlorophenol 10. 0 u 

* Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample ana l y s i s 
E - In d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d conpound 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - In d i c a t e s compound was analyzed f o r , but not detected. 

QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

METHOD BLANK: A la b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 

(Continued on page 4.) 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0938 
Continuation, Page 4 of 4 

from lab reagents, instruments, or the general laboratory 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported detection l i m i t . 

COMPOUND DETECTED 
Bis(2-ethylhexyl)phthalate 

CONCENTRATION (PPB) 
Trace 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Phenol-d6 (A) ppb 
Fluorophenol (A) PPb 
2,4,6-Tribromophenol (A) . ppb 
Nitrobenzene-d5 (B/N) 50 ppb 67. 1 
2-Fluorobiphenyl (B/N) 50 ppb 65. 0 
Terphenyl-dl4 (B/N) 50 ppb 82. 7 

SPIKE RECOVERY: The % recoveries for compounds i n the batch spike 
were w i t h i n EPA SW-846 c r i t e r i a with the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

CONCENTRATION % RECOVERY 

nalyst: 
:hael J. C5wen 

Reviewed Bv: \ /IA^3U^CT_-

Michael 
Analyst, Organic Chemistry 

Richard F. Meyerhein 03/28/91 
Supervisor, Organic Chemistry Section 
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STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 [505]-841-2500 
ORGANIC CHEMISTRY SECTION (505J-841-2570 

March 25, 1991 

Request 
ID No. 004354 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0935 

Distribution 
( _ ) User 70320 

( • J Submitter 260 

( 8 J SLD Files 

To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION 

On: 18-Mar-91 
At: 10:00 hrs. 

By: Ols . . . 
In/Near: Kirtland 

LOCATION 
Monitor Well MW-16 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable [EPA-601/21 Screen (754) 
Parameter Value Note MDL Units 

ppb EPA 601/2 V o l a t i l e s (60) 0.00 N 1.00 
See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 

Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U — Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: N o Q , YesQ ic Broken By: Date: 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION 
N/A 

mL 

Lab Code: N/A Case No. 
Matrix: ( s o i l / w a t e r ) Water 
Sample w t / v o l : 5.0 (g/mL). 
Leve1: (1ow/med) Low 
% Moisture: not dec. N/A dec 
E x t r a c t i o n : (SepF/Cont/Sonc) N/A 
GPC Cleanup: (Y/N)__No_ pH: 

SAS No. 
Contract: 
: N/A 

N/A 
SDG No, N/A 

Lab Sample ID: OR-91-0935 
Lab F i l e ID: 

N/A 
Date Received: 3/19/91 
Date Extracted: N/A 
Date Analyzed: 3/20/91 
D i l u t i o n Factor: 1 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : uq/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
& 602 

CAS NO. COMPOUND CONC. OUALIFIER 
67-64-1 Acetone 5.0 U 

(Continued on page 2.) 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0935 
Continuation, Page 2 of 4 

71-43-2 Benzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
74-97-5 Bromochloromethane 1.0 u 
75-27-4 Bromod i c h l o r o m e t h a n e 1.0 u 
75-25-2 Bromoform 1.0 u 
78-93-3 2-Butanone (MEK) 5.0 u 
104-51-8 n-Butylbenzene 1.0 u 
135-98-8 sec-Butvlbenzene 1.0 u 
98-06-6 t e r t - B u t v l b e n z e n e 1.0 u 
1634-04-4 t e r t - B u t v l m e t h v l e t h e r MTBE) 5.0 u 
56-23-5 Carbon t e t r a c h l o r i d e 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
67-66-3 C h l o r o f o r m 1.0 u 
95-49-8 2 - C h l o r o t o l u e n e 1.0 u 
106-43-4 4 - C h l o r o t o l u e n e 1.0 u 
96-12-8 1.2-Dibromo-3-chloropropane 1.0 u 
124-48-1 Dibromochloromethane 1.0 u 
106-93-4 1.2-Dibromoethane 1.0 u 
74-95-3 Dibromomethane 1.0 u 
95-50-1 1.2-Dichlorobenzene 1.0 u 
541-73-1 1,3-Dichlorobenzene 1.0 u 
106-46-7 1,4-Dichlorobenzene 1.0 u 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 1.0 u 
75-34-3 1.1-Dichloroethane 1.0 u 
107-06-2 1.2-Dichloroethane 1.0 u 
75-35-4 1.1-Dichloroethene 1.0 u 
156-59-4 c i s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
156-60-5 t r a n s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
78-87-5 1.2-Dichloropropane 1.0 u 
142-28-9 1.3-Dichloropropane 1.0 u 
590-20-7 2.2-Dichloropropane 1.0 u 
563-58-6 1.1-Dichloropropene 1.0 u 
1006-01-5 c i s - 1 , 3 - D i c h l o r o p r o p e n e 1.0 u 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o o r o p e n e 1.0 u 
100-41-4 Ethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene 1.0 u 
98-82-8 Isopro p y l b e n z e n e 1.0 u 
99-87-6 4 - I s o p r o p y l t o l u e n e 1. 0 u 
75-09-2 Methylene c h l o r i d e 5.0 u 
91-20-3 Naphthalene 1.0 u 
103-65-1 Propvlbenzene 1.0 u 
100-42-5 Styre n e 1.0 u 

(Continued on page 3.) 
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630-20-6 1.1.1.2-Tetrachloroethane 1.0 u 
79-34-5 1.1.2.2-Tetrachloroethane 1.0 u 
127-18-4 T e t r a c h l o r o e t h e n e 1.0 u 
109-99-9 T e t r a h y d r o f u r a n (THF) 5.0 u 
108-88-3 Toluene 1.0 u 
87-61-5 1,2.3-Trichlorobenzene 1.0 u 
120-82-1 1.2,4-Trichlorobenzene 1.0 u 
71-55-6 1 . 1 . 1 - T r i c h l o r o e t h a n e 1.0 u 
79-00-5 1 . 1 . 2 - T r i c h l o r o e t h a n e 1.0 u 
79-01-6 T r i c h l o r o e t h e n e 1.0 u 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 1.0 u 
96-18-4 1. 2 , 3 - T r i c h l o r o p r o p a n e 1.0 u 
95-63-6 1.2.4-Trimethylbenzene 1.0 u 
108-67-8 1,3.5-Trimethylbenzene 1.0 u 
75-01-4 V i n y l c h l o r i d e 1.0 u 
95-47-6 o-Xylene 1.0 u 
N/A p- & m-Xylene 1.0 u 

Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample analysis 
E - In d i c a t e s compound concentration exceeded the range o f the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compound 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - In d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - In d i c a t e s compound was analyzed f o r , but not detected above the 

concentration l i s t e d ( Q u a n t i t a t i o n L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A la b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED CONCENTRATION (PPB) 

(Continued on page 4.) 
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SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

% RECOVERY 
84. 

100. 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch 
spike were from 80% t o 120% w i t h the exception of the compounds 
l i s t e d below: 
COMPOUND CONCENTRATION % RECOVERY 

v i n y l c h l o r i d e 
1,1-dichloroethene 
dibromochloromethane 
2-Br-l-Cl-propane 
bromoform 

25. 0 
25.0 
25.0 
15.0 
25.0 

ppb 
ppb 
ppb 
ppb 
ppb 

50 . 0 
7 0 . 0 

124.8 
131.3 
131.2 

Gary C. E^en 
Analyst, Organic Chemistry 

Reviewed Bv: lyv^vcoJ|g_ ^^ < -*-QA— 

Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 



I 
I 



STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 [505]-841-2500 
ORGANIC CHEMISTRY SECTION [505J-841-2570 

March 25, 1991 

Request 
ID No. 004352 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0937 

Distribution 
( _ ) User 70320 

( j i ) Submitter 260 

( » ) SLD Files 

To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 

COLLECTION LOCATION 
On: 18-Mar-91 
At: 12:15 hrs. 

By: Ols . . . 
In/Near: Kirtland 

Monitor Well MW-21 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable 1EPA-601/2] Screen {754} 

Parameter Value Note MDL Units 
ppb 
ppb 

1 , 2 - D i c h l o r o e t h a n e 55 .50 1.00 
A r o m a t i c V o l a t i l e s (17) 0 .00 N 1.00 

See L a b o r a t o r y Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not SealedTJ^ Intact: N o Q , Y e s ^ ic Broken By: Date: . 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: 
Lab Code: N/A Case No. : N/A SAS No. : N/A 

N/A 
SDG No. N/A 

Matri x : ( s o i l / w a t e r ) 
Sample w t / v o l : 5.0 
Leve1: (1ow/med) Low 

Water 
(g/mL) mL 

% Moisture: not dec. N/A dec. N/A 
E x t r a c t i o n : (SepF/Cont/Sonc). 
GPC Cleanup: (Y/N) No pH:. 

N/A 

Lab Sample ID: 
Lab F i l e ID: 
Date Received:. 
Date Extracted: 
Date Analyzed:. 

OR-91-0937 

3/19/91 
N/A 
3/20/91 

D i l u t i o n Factor: ; 
CONCENTRATION UNITS: 
(ug/L or ug/Kg): ua/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Methods 601 & 602 

CAS NO, COMPOUND | CONC.| QUALIFIER| 

(Continued on page 2.) 
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67-64-1 Acetone 5.0 U 
71-43-2 Benzene 1.0 U 
108-86-1 Bromobenzene 1.0 U 
74-97-5 Bromochloromethane 1.0 u 
75-27-4 Bromodichloromethane 1.0 u 
75-25-2 Bromoform 1.0 u 
78-93-3 2-Butanone (MEK) 5.0 u 
104-51-8 n-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
98-06-6 t e r t - B u t v l b e n z e n e 1.0 u 
1634-04-4 t e r t - B u t y l m e t h y l e t h e r (MTBE) 5.0 u 
56-23-5 Carbon t e t r a c h l o r i d e 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
67-66-3 Ch l o r o f o r m 1.0 u 
95-49-8 2-C h l o r o t o l u e n e 1.0 u 
106-43-4 4-C h l o r o t o l u e n e 1.0 u 
96-12-8 1.2-Dibromo-3-chloropropane 1.0 u 
124-48-1 Dibromochloromethane 1.0 u 
106-93-4 1.2-Dibromoethane 1.0 u 
74-95-3 Dibromomethane 1.0 u 
95-50-1 1.2-Dichlorobenzene 1.0 u 
541-73-1 1.3-Dichlorobenzene 1.0 u 
106-46-7 1.4-Dichlorobenzene 1.0 u 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 1.0 u 
75-34-3 1.1-Dichloroethane 1.0 u 
107-06-2 1.2-Dichloroethane 55. 5 
75-35-4 1.1-Dichloroethene 1.0 u 
156-59-4 c i s - 1 , 2 - D i c h l o r o e t h e n e 1.0 u 
156-60-5 t r a n s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
78-87-5 1.2-Dichloropropane 1.0 u 
142-28-9 1.3-Dichloropropane 1.0 u 
590-20-7 2.2-Dichloropropane 1.0 u 
563-58-6 1.1-Dichloropropene 1.0 u 
1006-01-5 c i s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
100-41-4 Ethvlbenzene 1.0 u 
87-68-3 Hexachlorobutadiene 1.0 u 
98-82-8 Isopropylbenzene 1.0 u 
99-87-6 4 - I s o p r o p y l t o l u e n e 1.0 u 
75-09-2 Methylene c h l o r i d e 5.0 u 
91-20-3 Naphthalene 1.0 u 
103-65-1 Propylbenzene 1.0 u 

(Continued on page 3.) 
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100-42-5 Stvrene 1.0 u 
630-20-6 1.1.1.2-Tetrachloroethane 1.0 u 
79-34-5 1.1.2,2-Tetrachloroethane 1.0 u 
127-18-4 T e t r a c h l o r o e t h e n e 1.0 u 
109-99-9 T e t r a h y d r o f u r a n (THF) 5.0 u 
108-88-3 Toluene 1.0 u 
87-61-5 1.2,3-Trichlorobenzene 1.0 u 
120-82-1 1.2.4-Trichlorobenzene 1.0 u 
71-55-6 1 . 1 . 1 - T r i c h l o r o e t h a n e 1.0 u 
79-00-5 1 . 1 . 2 - T r i c h l o r o e t h a n e 1.0 u 
79-01-6 T r i c h l o r o e t h e n e 1.0 u 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 1.0 u 
96-18-4 1. 2 . 3 - T r i c h l o r o p r o p a n e 1.0 u 
95-63-6 1.2.4-Trimethvlbenzene 1.0 u 
108-67-8 1.3.5-Trimethylbenzene 1.0 u 
75-01-4 V i n y l c h l o r i d e 1.0 u 
95-47-6 o-Xylene 1.0 u 
N/A p- & m-Xvlene 1.0 u 

Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample analysis 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compound 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected above the 

concentration l i s t e d ( Q u a n t i t a t i o n L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A lab o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

(Continued on page 4.) 
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COMPOUND DETECTED 

SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION (PPB) 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

% RECOVERY 
87 . 

116. 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch 
spike were from 80% to 120% with the exception of the compounds 
l i s t e d below: 

CONCENTRATION % RECOVERY COMPOUND 
vin y l chloride 
1,1-dichloroethene 
dibromochloromethane 
2-Br-l-Cl-propane 
bromoform 

25.0 
25.0 
25.0 
15.0 
25.0 

ppb 
ppb 
ppb 
ppb 
ppb 

50, 
70. 

124. 
131. 
131. 

Analyst: 
cTEden Gary C 

Analyst,'Organic Chemistry 

Reviewed By: 
Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 
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April 1, 1991 

ANALYTICAL REPORT 

To: David Boyer From: Organic Chemistry Section 
N M Oi l Consv. Div. Scientific Laboratory Div. 
State Land O f f i c e Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, N M 87106 
Santa Fe, N M 87504-2088 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 

COLLECTION LOCATION 
On: 18-Mar-91 By: Ols . . . Monitor Well MW-21 
At: 12:15 hrs. In/Near: Ki r t l and 

A N A L Y T I C A L RESULTS: Polynuclear Aromatic Hydrocarbon Screen {764} 

Parameter Value Note MDL Units 
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 0.00 T 10.00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealedr^]; Intact: N o Q , YesQ ic Broken By: Date: 

Laboratory Remarks: 

Due t o i t s presence i n the blank B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e can 
be considered a lab contaminant. 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matrix: ( s o i l / w a t e r ) Water Lab Sample ID: OR-91-0941 
Sample w t / v o l : 800 (q/mL) ml Lab F i l e ID: N/A 
Level: (low/med) Low Date Received: 3/19/91 
% Moisture: not dec. dec. Date Extracted: 3/21/91 
E x t r a c t i o n : (SepF/Cont/Sonc) SepF Date Analyzed: 3/21/91 
GPC Cleanup: (Y/N) No pH: D i l u t i o n Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : uq/L 

(Continued on page 2.) 
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This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Method 8270 

CAS NO. COMPOUND CONC. OUALIFIER 
83-32-9 Acenaphthene 10.0 U 
208-96-8 Acenaphthylene 10. 0 U 
120-12-7 Anthracene 10. 0 U 
65-85-0 Benzoic a c i d 50. 0 U 
117-81-7 Benzo f a ) a n t h r a c e n e 10. 0 U 
205-99-2 B e n z o f b ) f l u o r a n t h e n e 20.0 u 
207-08-9 B e n z o f k ) f l u o r o a n t h e n e 20.0 u 
191-24-2 Benzofq.h, D p e r y l e n e 20.0 u 
50-32-8 Benzofa)pyrene 20.0 u 
100-51-6 Benzyl a l c o h o l 10.0 u 
111-91-1 B i s f 2-chloroethoxy)methane 10.0 u 
111-44-4 Bis f 2 - c h l o r o e t h y l ) e t h e r 10.0 u 
39638-32-9 B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r 10.0 u 
117-81-7 Bis f 2 - e t h v l h e x y l ) p h t h a l a t e 10.0 J 
101-55-3 4-Bromophenylphenyl e t h e r 10.0 u 
85-68-7 B u t y l b e n z y l p h t h a l a t e 10. 0 u 
106-47-8 4 - C h l o r o a n i l i n e 20.0 u 
91-58-7 2-Chloronaphthalene 10.0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chloropheriol 10.0 u 
7005-72-3 4-Chlorophenylphenyl e t h e r 10. 0 u 
218-01-9 Chrysene 10. 0 u 
53-70-3 Dibenz f a.h)anthracene 10. 0 u 
132-64-9 Dibenzofuran 10. 0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10. 0 u 
95-50-1 1,2-Dichlorobenzene 10. 0 u 
541-73-1 1.3-Dichlorobenzene 10.0 u 
106-46-7 1,4-Dichlorobenzene 10.0 u 
91-94-1 3 , 3 ' - D i c h l o r o b e n z i d i n e 10.0 u 
120-83-2 2.4-Dichlorophenol 10.0 u 
84-66-2 D i e t h y l p h t h a l a t e 10. 0 u 
105-67-9 2.4-Dimethvlphenol 10. 0 u 
131-11-3 Dimet h y l p h t h a l a t e 10 . 0 u 
534-52-1 4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l 30.0 u 
51-28-5 2 , 4 - D i n i t r o p h e n o l 100. 0 u 
121-14-2 2 . 4 - D i n i t r o t o l u e n e 10 . 0 u 
606-20-2 2 . 6 - D i n i t r o t o l u e n e 10. 0 u 
117-84-0 D i - n - o c t y l p h t h a l a t e 20.0 u 
206-44-0 Fluo r a n t h e n e 10. 0 u 

(Continued on page 3.) 
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86-73-7 Fluorene 10. 0 u 
118-74-1 Hexachlorobenzene 10. 0 u 
87-68-3 Hex a c h l o r o b u t a d i e n e 50.0 u 
77-47-4 H e x a c h l o r o c v c l o p e n t a d i e n e 50.0 u 
67-72-1 Hexachloroethane 10.0 u 
193-39-5 I n d e n o ( 1 . 2 . 3 - c d ) p y r e n e 10.0 u 
78-59-1 Isophorone 10.0 u 
91-57-6 2-Methylnaphthalene 10. 0 u 
95-48-7 2-Methylphenol 10.0 u 
106-44-5 4-Methylphenol 10.0 u 
91-20-3 Naphthalene 10.0 u 
88-74-4 2 - N i t r o a n i l i n e 10.0 u 
99-09-2 3 - N i t r o a n i l i n e 100.0 u 
100-01-6 4 - N i t r o a n i l i n e 50. 0 u 
98-95-3 Ni t r o b e n z e n e 10. 0 u 
88-75-5 2 - N i t r o p h e n o l 10. 0 u 
100-02-7 4 - N i t r o p h e n o l 100.0 u 
86-30-6 N - n i t r o s o d i p h e n v l a m i n e 10.0 u 
621-64-7 N - n i t r o s o - d i - n - p r o p y l a m i n e 10.0 u 
87-86-5 P e n t a c h l o r o p h e n o l 30.0 u 
85-01-8 Phenanthrene 10. 0 u 
108-95-2 Phenol 10.0 u 
129-00-0 Pyrene 10. 0 u 
120-82-1 1,2.4-Trichlorobenzene 10. 0 u 
95-95-4 2 , 4 . 5 - T r i c h l o r o p h e n o l 10. 0 u 
88-06-2 2 , 4 . 6 - T r i c h l o r o p h e n o l 10.0 u 

* Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d conpounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected. 

QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

(Continued on page 4.) 
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METHOD BLANK: A la b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from l a b reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
Bi s ( 2 - e t h y l h e x y l ) p h t h a l a t e 

CONCENTRATION (PPB) 
Trace 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Phenol-d6 (A) ppb 
Fluorophenol (A) ppb 
2,4,6-Tribromophenol (A) . ppb 
Nitrobenzene-d5 (B/N) 50 ppb 49. 0 
2-Fluorobiphenyl (B/N) 50 ppb 55. 2 
Terphenyl-dl4 (B/N) 50 ppb 62. 0 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch spike 
were w i t h i n EPA SW-846 c r i t e r i a w i t h the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

Analyst: 

CONCENTRATION 

Reviewed By: 

% RECOVERY 

Michael J. 
Analyst, Organic Chemistry 

Richard F. Meyerhein 03/28/91 
Supervisor, Organic Chemistry Section 





STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 [505|-841-2500 
ORGANIC CHEMISTRY SECTION [505J-841-2570 

March 25, 1991 

Request 

ID No. 004350 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0936 

Distribution 
( _ ) User 70320 

(•_) Submitter 260 

(38) SLD Files 

To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 
At: 14:30 hrs. 

By: Ols . . . 
In/Near: Kirtland 

Monitor Well MW-19 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable [EPA-601/2] Screen {754} 
Parameter Value Note MDL Units 

1,2-Dichloroethane 33.30 1.00 
Aromatic V o l a t i l e s (17) 0.00 N 1.00 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not SealedjJ^; Intact: N o f j j , YesQ Sc Broken By: 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

PPb 
PPb 

Date: 

SAS No. 
Lab Name: NM SCIENTIFIC LABORATORY DIVISION 
Lab Code: N/A Case No.: N/A 
Matrix: ( s o i l / w a t e r ) Water 
Sample w t / v o l : 5.0 (g/mL) mL 
Level: (lov/med) Low 
% Moisture: not dec. N/A dec. N/A 

Contract: 
N/A 

N/A 
SDG No.: N/A 

Lab Sample ID: 
Lab F i l e ID: 

OR-91-0936 

3/19/91 
N/A 

Ex t r a c t i o n : (SepF/Cont/Sonc) N/A 
GPC Cleanup: (Y/N)_No_ pH: 

Date Received:. 
Date Extracted: 
Date Analyzed:. 
D i l u t i o n Factor: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : uq/L 

3/20/91 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Methods 601 & 602 

CAS NO, COMPOUND CONC.| QUALIFIER 

(Continued on page 2.) 
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67-64-1 Acetone 5.0 U 
71-43-2 Benzene 1.0 U 
108-86-1 Bromobenzene 1.0 U 
74-97-5 Bromochloromethane 1.0 U 
75-27-4 Bromodichloromethane 1.0 U 
75-25-2 Bromoform 1.0 u 
78-93-3 2-Butanone fMEK) 5.0 u 
104-51-8 n-Butvlbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
98-06-6 t e r t - B u t y l b e n z e n e 1.0 u 
1634-04-4 t e r t - B u t v l m e t h v l e t h e r (MTBE) 5.0 u 
56-23-5 Carbon t e t r a c h l o r i d e 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
67-66-3 C h l o r o f o r m 1.0 u 
95-49-8 2 - C h l o r o t o l u e n e 1.0 u 
106-43-4 4 - C h l o r o t o l u e n e 1.0 u 
96-12-8 1.2-Dibromo-3-chloropropane 1.0 u 
124-48-1 Dibromochloromethane 1.0 u 
106-93-4 1.2-Dibromoethane 1.0 u 
74-95-3 Dibromomethane 1.0 u 
95-50-1 1.2-Dichlorobenzene 1.0 u 
541-73-1 1.3-Dichlorobenzene 1.0 u 
106-46-7 1.4-Dichlorobenzene 1.0 u 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 1.0 u 
75-34-3 1.1-Dichloroethane 1.0 u 
107-06-2 1.2-Dichloroethane 33.3 
75-35-4 1.1-Dichloroethene 1.0 u 
156-59-4 c i s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
156-60-5 t r a n s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
78-87-5 1.2-Dichloropropane 1.0 u 
142-28-9 1,3-Dichloropropane 1.0 u 
590-20-7 2,2-Dichloropropane 1.0 u 
563-58-6 1,1-Dichloropropene 1.0 u 
1006-01-5 c i s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
100-41-4 Ethylbenzene 1.0 u 
87-68-3 Hexac h l o r o b u t a d i e n e 1.0 u 
98-82-8 Is o p r o p y l b e n z e n e 1.0 u 
99-87-6 4 - I s o p r o p y l t o l u e n e 1.0 u 
75-09-2 Methylene c h l o r i d e 5.0 u 
91-20-3 Naphthalene 1.0 u 
103-65-1 Propvlbenzene 1.0 u 

(Continued on page 3.) 
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100-42-5 Styren e 1.0 U 
630-20-6 1.1.1.2-Tetrachloroethane 1.0 U 
79-34-5 1,1.2.2-Tetrachloroethane 1.0 U 
127-18-4 T e t r a c h l o r o e t h e n e 1.0 u 
109-99-9 T e t r a h y d r o f u r a n (THF) 5.0 u 
108-88-3 Toluene 1.0 u 
87-61-5 1.2.3-Trichlorobenzene 1.0 u 
120-82-1 1.2.4-Trichlorobenzene 1.0 u 
71-55-6 1 . 1 . 1 - T r i c h l o r o e t h a n e 1.0 u 
79-00-5 1 . 1 . 2 - T r i c h l o r o e t h a n e 1.0 u 
79-01-6 T r i c h l o r o e t h e n e 1.0 u 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 1.0 u 
96-18-4 1. 2 . 3 - T r i c h l o r o p r o p a n e 1.0 u 
95-63-6 1.2.4-Trimethylbenzene 1.0 u 
108-67-8 1.3.5-Trimethylbenzene 1.0 u 
75-01-4 V i n v l c h l o r i d e 1.0 u 
95-47-6 o-Xvlene 1.0 u 
N/A p- & m-Xylene 1.0 u 
Q u a l i f i e r D e f i n i t i o n s : 

B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 
as i n the sample. 

D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected above the 

concentration l i s t e d ( Q u a n t i t a t i o n L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A la b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

(Continued on page 4.) 
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COMPOUND DETECTED 

SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

CONCENTRATION (PPB) 

% RECOVERY 
84. 

102. 

SPIKE RECOVERY: The % recoveries for compounds in the batch 
spike were from 80% to 120% with the exception of the compounds 
l i s t e d below: 

CONCENTRATION % RECOVERY COMPOUND 
vin y l chloride 
1,1-dichloroethene 
dibromochloromethane 
2-Br-l-Cl-propane 
bromoform 

25, 
25, 
25, 
15. 
25, 

ppb 
ppb 
ppb 
ppb 
ppb 

50, 
70, 

124, 
131 . 
131 , 

Analyst: 
GaryC. Ede 
Analyst, Orgt 

Reviewed By: 
en 

rganic Chemistry 
Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 
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STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 [5051-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2S70 

April 1, 1991 Distribution 
( _ ) User 70320 

(•_) Submitter 260 

mNo!* 004351 ' SLD Accession No. OR-91-0940 I (USLDFH,. 

ANALYTICAL REPORT 

To: David Boyer From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 By: Ols . . . Monitor Well MW-19 
At: 14:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Polynuclear Aromatic Hydrocarbon Screen (764} 
Parameter Value Note MDL Units 

D i - n - b u t y l p h t h a l a t e 0.00 T 10.00 ppb 
Bi s ( 2 - e t h y l h e x y l ) p h t h a l a t e 0.00 T 10.00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: N o f j j , YesQ ic Broken By: ; Date: 

Laboratory Remarks: 
The sample contains hyrocarbons consi s t e n t i n appearance 
w i t h t h a t of a d i e s e l - l i k e f r a c t i o n . The concentration of t h i s 
f r a c t i o n i s t r a c e , w i t h a d e t e c t i o n l i m i t of 1 ppm. 

Due t o i t s presence i n the blank B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e can 
be considered a lab contaminant. 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matrix: ( s o i l / w a t e r ) Water Lab Sample ID: OR-91-0940 
Sample w t / v o l : 800 (q/mL) ml Lab F i l e ID: N/A 
Level: (low/med) Low Date Received: 3/19/91 
% Moisture: not dec. dec. Date Extracted: 3/21/91 
E x t r a c t i o n : (SepF/Cont/Sonc) SepF Date Analyzed: 3/21/91 

(Continued on page 2.) 
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GPC Cleanup: (Y/N) No pH: D i l u t i o n Factor: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/ 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Method 8270 

CAS NO. COMPOUND CONC. OUALIFIER 
83-32-9 Acenaphthene 10. 0 U 
208-96-8 Acenaphthylene 10. 0 U 
120-12-7 Anthracene 10. 0 U 
65-85-0 Benzoic a c i d 50.0 U 
117-81-7 Benzo(a)anthracene 10.0 U 
205-99-2 B e n z o ( b ) f l u o r a n t h e n e 20.0 u 
207-08-9 Benzo (JO f l u o r o a n t h e n e 20.0 u 
191-24-2 B e n z o ( g . h . i ) p e r y l e n e 20.0 u 
50-32-8 Benzo(a)pyrene 20.0 u 
100-51-6 Benzyl a l c o h o l 10. 0 u 
111-91-1 B i s ( 2 - c h l o r o e t h o x y ) m e t h a n e 10. 0 u 
111-44-4 B i s ( 2 - c h l o r o e t h v l ) e t h e r 10.0 u 
39638-32-9 B i s ( 2 - c h l o r o i s o p r o p v l ) e t h e r 10.0 u 
117-81-7 B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 10.0 J 
101-55-3 4-Bromophenvlphenyl e t h e r 10.0 u 
85-68-7 B u t v l b e n z y l p h t h a l a t e 10.0 u 
106-47-8 4 - C h l o r o a n i l i n e 20.0 u 
91-58-7 2-Chloronaphthalene 10. 0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chlorophenol 10.0 u 
7005-72-3 4-Chlorophenylphenyl e t h e r 10. 0 u 
218-01-9 Chrvsene 10. 0 u 
53-70-3 Dibenz(a.h)anthracene 10.0 u 
132-64-9 Dibenzofuran 10. 0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10. 0 J 
95-50-1 1.2-Dichlorobenzene 10. 0 u 
541-73-1 1,3-Dichlorobenzene 10. 0 u 
106-46-7 1.4-Dichlorobenzene 10. 0 u 
91-94-1 3,3'-Dichlorobenz i d i n e 10.0 u 
120-83-2 2.4-Dichlorophenol 10. 0 u 
84-66-2 D i e t h y l p h t h a l a t e 10.0 u 
105-67-9 2,4-Dimethylphenol 10. 0 u 
131-11-3 Dimethyl p h t h a l a t e 10.0 u 
534-52-1 4 . 6 - D i n i t r o - 2 - m e t h y l p h e n o l 30.0 u 
51-28-5 2 . 4 - D i n i t r o p h e n o l 100. 0 u 

(Continued on page 3.) 
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121-14-2 2.4-Dinitrotoluene 10.0 u 
606-20-2 2.6-Dinitrotoluene 10.0 u 
117-84-0 D i - n - o c t v l phthalate 20. 0 u 
206-44-0 Fluoranthene 10.0 u 
86-73-7 Fluorene 10.0 u 
118-74-1 Hexachlorobenzene 10.0 u 
87-68-3 Hexachlorobutadiene 50.0 u 
77-47-4 Hexachlorocvclopentadiene 50.0 u 
67-72-1 Hexachloroethane 10.0 u 
193-39-5 Indeno ( 1 . 2 .3-cd)pyrene 10.0 u 
78-59-1 Isophorone 10.0 u 
91-57-6 2-Methvlnaphthalene 10.0 u 
95-48-7 2-Methylphenol 10.0 u 
106-44-5 4-Methylphenol 10. 0 u 
91-20-3 Naphthalene 10.0 u 
88-74-4 2 - N i t r o a n i l i n e 10. 0 u 
99-09-2 3 - N i t r o a n i l i n e 100. 0 u 
100-01-6 4 - N i t r o a n i l i n e 50.0 u 
98-95-3 Nitrobenzene 10. 0 u 
88-75-5 2-Nitrophenol 10.0 u 
100-02-7 4-Nitrophenol 100.0 u 
86-30-6 N-nitrosodiphenylamine 10.0 u 
621-64-7 N-nitroso-di-n-propylamine 10.0 u 
87-86-5 Pentachlorophenol 30.0 u 
85-01-8 Phenanthrene 10. 0 u 
108-95-2 Phenol 10. 0 u 
129-00-0 Pyrene 10. 0 u 
120-82-1 1.2.4-Trichlorobenzene 10. 0 u 
95-95-4 2,4,5-Trichlorophenol 10.0 u 
88-06-2 2.4.6-Trichlorophenol 10.0 u 

* Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample ana l y s i s 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d conpound 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected. 

(Continued on page 4.) 
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QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

METHOD BLANK: A laboratory method blank was analyzed along with 
t h i s sample to assure the absence of interfering contaminants 
from lab reagents, instruments, or the general laboratory 
environment. Unless l i s t e d below, no contaminants were detected 
in t h i s blank above the reported detection l i m i t . 

COMPOUND DETECTED 
Bis(2-ethylhexyl)phthalate 

CONCENTRATION (PPB) 
Trace 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Phenol-d6 (A) PPb 
Fluorophenol (A) ppb 
2,4,6-Tribromophenol (A) . ppb . 

Nitrobenzene-d5 (B/N) 50 ppb 54. 1 
2-Fluorobiphenyl (B/N) 50 ppb 60. 2 
Terphenyl-dl4 (B/N) 50 ppb 74. 5 

SPIKE RECOVERY: The % recoveries for compounds in the batch spike 
were within EPA SW-846 c r i t e r i a with the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

CONCENTRATION % RECOVERY 

Analyst: 
tiael J. Owen 

Reviewed 
Michael 
Analyst, Organic Chemistry 

Bv: V AAJOJU_ 
Richard F. Meyerhein Meyerhein 03/28/91 
Supervisor, Organic Chemistry Section 
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STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 [5051-841-2500 
ORGANIC CHEMISTRY SECTION [508J-841-2570 

March 27, 1991 

Request 
ID No. 004348 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0934 

Distribution 
( _ ) U»er 70320 

( • J Submitter 260 

(38) SLD Files 

To: David Boyer From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 By: Ols . . . Monitor Well MW-18 
At: 13:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable [EPA-601/21 Screen {754} 
Parameter Value Note MDL Units 

Benzene 0.00 T 25.00 ppb 
Ethylbenzene 55.20 25.00 ppb 
p- & m-Xylene 460.00 25.00 ppb 
1,2-Dimethylbenzene 58.70 25.00 ppb 
Halogenated V o l a t i l e s (42) 0.00 N 25.00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 

Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not SealedjTj; Intact: N o f J , YesQ i t Broken By: Date: 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No. : N/A SDG No.: N/A 
Matr i x : ( s o i l / w a t e r ) Water Lab Sample ID: OR-91-0934 

(Continued on page 2.) 
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Sample wt/vol: 5.0 fg/mL) mL Lab F i l e ID: 
Level: (low/med) Low Date Received: 3/19/91 
% Moisture: not dec. N/A dec. N/A Date Extracted: N/A 
Extraction: (SepF/Cont/Sonc)___N/A__ Date Analyzed: 3/20/91 
GPC Cleanup: (Y/N) No pH: Di l u t i o n Factor: 25 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/ 

This sample was analyzed for the following compounds 
using EPA Methods 601 & 602 

CAS NO. COMPOUND CONC. OUALIFIER 
67-64-1 Acetone 125.0 U 
71-43-2 Benzene 21.9 J 
108-86-1 Bromobenzene 25.0 U 
74-97-5 Bromochloromethane 25. 0 U 
75-27-4 Bromodichloromethane 25.0 U 
75-25-2 Bromoform 25.0 U 
78-93-3 2-Butanone (MEK) 125.0 U 
104-51-8 n-Butylbenzene 25.0 U 
135-98-8 sec-Butylbenzene 25.0 U 
98-06-6 t e r t - B u t y l b e n z e n e 25.0 U 
1634-04-4 t e r t - B u t y l m e t h y l e t h e r (MTBE) 125.0 U 
56-23-5 Carbon t e t r a c h l o r i d e 25.0 U 
108-90-7 Chlorobenzene 25.0 U 
67-66-3 C h l o r o f o r m 25.0 U 
95-49-8 2 - C h l o r o t o l u e n e 25. 0 U 
106-43-4 4 - C h l o r o t o l u e n e 25.0 U 
96-12-8 1,2-Dibromo-3-chlorooropane 25.0 U 
124-48-1 Dibromochloromethane 25.0 U 
106-93-4 1.2-Dibromoethane 25. 0 u 
74-95-3 Dibromomethane 25.0 u 
95-50-1 1.2-Dichlorobenzene 25.0 u 
541-73-1 1,3-Dichlorobenzene 25.0 u 
106-46-7 1.4-Dichlorobenzene 25.0 u 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 25.0 u 
75-34-3 1,1-Dichloroethane 25.0 u 
107-06-2 1.2-Dichloroethane 25.0 u 
75-35-4 1.1-Dichloroethene 25.0 u 
156-59-4 c i s - 1 , 2 - D i c h l o r o e t h e n e 25.0 u 
156-60-5 t r a n s - 1 . 2 - D i c h l o r o e t h e n e 25.0 u 
78-87-5 1.2-Dichlorooropane 25.0 u 
142-28-9 1.3-Dichloropropane 25. 0 u 

(Continued on page 3.) 
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590-20-7 2.2-Dichlorooropane 25.0 U 
563-58-6 1 . l - D i c h l o r o o r o o e n e 25.0 U 
1006-01-5 c i s - 1 . 3 - D i c h l o r o p r o p e n e 25.0 U 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o p r o p e n e 25.0 U 
100-41-4 Ethvlbenzene 55.2 
87-68-3 Hex a c h l o r o b u t a d i e n e 25.0 U 
98-82-8 Iso p r o p y l b e n z e n e 25.0 U 
99-87-6 4 - I s o p r o p y l t o l u e n e 25.0 U 
75-09-2 Methylene c h l o r i d e 125.0 U 
91-20-3 Naphthalene 25.0 U 
103-65-1 Propvlbenzene 25.0 U 
100-42-5 Styren e 25.0 U 
630-20-6 1.1.1.2-Tetrachloroethane 25.0 U 
79-34-5 1.1.2.2-Tetrachloroethane 25.0 U 
127-18-4 T e t r a c h l o r o e t h e n e 25.0 U 
109-99-9 T e t r a h y d r o f u r a n (THF) 125.0 U 
108-88-3 Toluene 25.0 U 
87-61-5 1.2.3-Trichlorobenzene 25.0 U 
120-82-1 1.2.4-Trichlorobenzene 25.0 U 
71-55-6 1 . 1 . 1 - T r i c h l o r o e t h a n e 25.0 U 
79-00-5 1 . 1 . 2 - T r i c h l o r o e t h a n e 25.0 u 
79-01-6 T r i c h l o r o e t h e n e 25.0 u 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 25.0 u 
96-18-4 1. 2 . 3 - T r i c h l o r o o r o p a n e 25.0 u 
95-63-6 1.2.4-Trimethylbenzene 25.0 u 
108-67-8 1.3,5-Trimethvlbenzene 25.0 u 
75-01-4 V i n y l c h l o r i d e 25.0 u 
95-47-6 o-Xylene 58.7 
N/A t>- & m-Xvlene 460.0 

Q u a l i f i e r Definitions: 
B - Indicates compound was detected i n the Lab Blank as well 

as i n the sample. 
D - Indicates value taken from a secondary (diluted) sample analysis. 
E - .Indicates compound concentration exceeded the range of the 

standard curve. 
J - Indicates an estimated value for t e n t a t i v e l y i d e n t i f i e d compounds, 

or f o r compounds detected and i d e n t i f i e d but present at a 
concentration less than the quantitation l i m i t . 

N - Indicates that more than one peak was used f o r quantitation. 
U - Indicates compound was analyzed for, but not detected above the 

(Continued on page 4.) 
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concentration l i s t e d (Quantitation L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A laboratory method blank was analyzed along with 
t h i s sample to assure the absence of interfering contaminants 
from lab reagents, instruments, or the general laboratory 
environment. Unless l i s t e d below, no contaminants were detected 
in t h i s blank above the reported detection l i m i t . 

COMPOUND DETECTED 

SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION (PPB) 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

% RECOVERY 
84 . 

104. 

SPIKE RECOVERY: The % recoveries for compounds in the batch 
spike were from 80% to 120% with the exception of the compounds 
l i s t e d below: 
COMPOUND CONCENTRATION % RECOVERY 

vin y l chloride 
1,1-dichloroethene 
dibromochloromethane 
2-Br-l-Cl-propane 
Bromoform 

25.0 
25.0 
25.0 
15.0 
25.0 

PPb 
ppb 
ppb 
ppb 
ppb 

5 0 . 0 
7 0 . 0 

124.8 
131.3 
131.2 

Analyst: 
Gary C. Ede* 
Analyst, Organic Chemistry 

Reviewed By: 
Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 
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STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 [505|-841-2500 
ORGANIC CHEMISTRY SECTION [505j-841-2570 

Distribution 
( _ ) User 70320 

( U ) Submitter 260 

?DNoSt 004349 ' SLD Accession No. OR-91-0939 | (DSLDFU.. 

April 1, 1991 
ANALYTICAL REPORT 

To: David Boyer From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 By: Ols . . . Monitor Well MW-18 
At: 13:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Polynuclear Aromatic Hydrocarbon Screen (764) 
Parameter Value Note MDL Units 

2,4-Dimethylphenol 0.00 T 10. 00 ppb 
Naphthalene 0.00 T 10. 00 PPb 
2-Methylnaphthalene 0.00 T 10. 00 PPb 
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 0.00 T 10. 00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: N o Q , Y e « Q Sc Broken By: Date: 

Laboratory Remarks: 
This sample contains hydrocarbons consistent i n appearance w i t h t h a t 
of a g a s o l i n e - l i k e f u e l f r a c t i o n . The m a j o r i t y of i n d i v i d u a l compounds 
found i n t h i s sample are commonly found i n gasoline. The concentration 
of t h i s f r a c t i o n i s t r a c e , w i t h a d e t e c t i o n l i m i t of 1 ppm. 
Due t o i t s presence i n the blank B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e can be 
considered a lab contaminant. 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matri x : ( s o i l / w a t e r ) Water Lab Sample ID: OR-91-0939 
Sample w t / v o l : 800 (g/mLj- ml Lab F i l e ID: N/A 
Level: dow/med) Low Date Received: 3/19/91 

(Continued on page 2.) 
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% Moisture: not dec. dec. Date Extracted: 3/21/91 
Extraction: (SepF/Cont/Sonc) SepF Date Analyzed: 3/21/91 
GPC Cleanup: (Y/N) No pH: Dil u t i o n Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : uq/L 

This sample was analyzed for the following compounds 
using EPA Method 8270 

CAS NO. COMPOUND CONC. OUALIFIER 
83-32-9 Acenaphthene 10. 0 U 
208-96-8 Acenaphthylene 10.0 U 
120-12-7 Anthracene 10.0 U 
65-85-0 Benzoic a c i d 50.0 U 
117-81-7 Benzo f a ) a n t h r a c e n e 10. 0 U 
205-99-2 Benzo f b ) f l u o r a n t h e n e 20.0 u 
207-08-9 B e n z o f k ) f l u o r o a n t h e n e 20.0 u 
191-24-2 B e n z o ( g . h . i ) p e r v l e n e 20.0 u 
50-32-8 Benzo f a ) p y r e n e 20.0 u 
100-51-6 Benzyl a l c o h o l 10.0 u 
111-91-1 B i s f 2-chloroethoxy)methane 10.0 u 
111-44-4 B i s f 2 - c h l o r o e t h y l ) e t h e r 10.0 u 
39638-32-9 B i s f 2 - c h l o r o i s o p r o p y l ) e t h e r 10.0 u 
117-81-7 B i s f 2 - e t h y l h e x v l ) p h t h a l a t e 10.0 J 
101-55-3 4-Bromophenylphenyl e t h e r 10.0 u 
85-68-7 B u t y l b e n z v l p h t h a l a t e 10.0 u 
106-47-8 4 - C h l o r o a n i l i n e 20. 0 u 
91-58-7 2-Chloronaphthalene 10.0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chlorophenol 10.0 u 
7005-72-3 4-Chlorophenylphenyl e t h e r 10.0 u 
218-01-9 Chrvsene 10.0 u 
53-70-3 Dibenz f a.h)anthracene 10.0 u 
132-64-9 D i b e n z o f u r a n 10.0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10.0 u 
95-50-1 1.2-Dichlorobenzene 10. 0 u 
541-73-1 1,3-Dichlorobenzene 10. 0 u 
106-46-7 1,4-Dichlorobenzene 10.0 u 
91-94-1 3 . 3 ' - D i c h l o r o b e n z i d i n e 10.0 u 
120-83-2 2. 4 - D i c h l o r o p h e n o l 10.0 u 
84-66-2 D i e t h y l p h t h a l a t e 10.0 u 
105-67-9 2.4-Dimethylphenol 10.0 J 
131-11-3 D i m e t h y l p h t h a l a t e 10. 0 u 

(Continued on page 3.) 
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534-52-1 4 . 6 - D i n i t r o - 2 - m e t h y l p h e n o l 30.0 u 
51-28-5 2 . 4 - D i n i t r o p h e n o l 100.0 u 
121-14-2 2 , 4 - D i n i t r o t o l u e n e 10.0 u 
606-20-2 2 , 6 - D i n i t r o t o l u e n e 10.0 u 
117-84-0 D i - n - o c t y l p h t h a l a t e 20.0 u 
206-44-0 Flu o r a n t h e n e 10.0 u 
86-73-7 Fluorene 10. 0 u 
118-74-1 Hexachlorobenzene 10. 0 u 
87-68-3 Hexachlorobutadiene 50.0 u 
77-47-4 He x a c h l o r o c v c l o p e n t a d i e n e 50.0 u 
67-72-1 Hexachloroethane 10. 0 u 
193-39-5 I n d e n o ( 1 . 2 . 3 - c d ) p y r e n e 10.0 u 
78-59-1 Isophorone 10.0 u 
91-57-6 2-Methylnaphthalene 10.0 J 
95-48-7 2-Methylphenol 10.0 u 
106-44-5 4-Methylphenol 10.0 u 
91-20-3 Naphthalene 10.0 J 
88-74-4 2 - N i t r o a n i l i n e 10.0 u 
99-09-2 3 - N i t r o a n i l i n e 100.0 u 
100-01-6 4 - N i t r o a n i l i n e 50. 0 u 
98-95-3 Nitrobe n z e n e 10.0 u 
88-75-5 2 - N i t r o p h e n o l 10.0 u 
100-02-7 4 - N i t r o p h e n o l 100.0 u 
86-30-6 N - n i t r o s o d i p h e n y l a m i n e 10.0 u 
621-64-7 N - n i t r o s o - d i - n - p r o p y l a m i n e 10.0 u 
87-86-5 Pen t a c h l o r o p h e n o l 30.0 u 
85-01-8 Phenanthrene 10.0 u 
108-95-2 Phenol 10. 0 u 
129-00-0 Pyrene 10. 0 u 
120-82-1 1.2.4-Trichlorobenzene 10. 0 u 
95-95-4 2 . 4 , 5 - T r i c h l o r o p h e n o l 10. 0 u 
88-06-2 2 . 4 , 6 - T r i c h l o r o p h e n o l 10. 0 u 

* Q u a l i f i e r Definitions: 
B - Indicates compound was detected i n the Lab Blank as well 

as i n the sample. 
D - Indicates value taken from a secondary (diluted) sample analysis. 
E - Indicates compound concentration exceeded the range of the 

standard curve. 
J - Indicates an estimated value for t e n t a t i v e l y i d e n t i f i e d conpounds, 

or f o r compounds detected and i d e n t i f i e d but present at a 
concentration less than the quantitation l i m i t . 

(Continued on page 4.) 
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N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected. 

The f o l l o w i n g compounds were t e n t a t i v e l y i d e n t i f i e d by GC/MS: 
(de t e c t i o n l i m i t = 10 ppb) 

COMPOUND EST. CONCENTRATION (PPB) MS PURITY 
p & m-Xylene 320 942 
0- Xylene 80 974 
Ethylbenzene 70 97 8 
1,2,3-Trimethylbenzene 60 970 
1- Ethyl-3-methylbenzene 30 961 
1,3,5-Trimethylbenzene Trace 965 

QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

METHOD BLANK: A l a b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
Bi s ( 2 - e t h y l h e x y l ) p h t h a l a t e 

CONCENTRATION (PPB) 
Trace 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Phenol-d6 (A) • ppb 
Fluorophenol (A) • PPb 
2,4,6-Tribromophenol (A) • ppb . 
Nitrobenzene-d5 (B/N) 50 PPb 61. 9 
2-Fluorobipheny1 (B/N) 50 PPb 63 . 3 
Terphenyl-dl4 (B/N) 50 ppb 69 . 7 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch spike 
were w i t h i n EPA SW-846 c r i t e r i a w i t h the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

nalyst: /J/ 
Michael 

CONCENTRATION % RECOVERY 

J. Ow/n 
Analyst, Organic Chemistry 

Reviewed Bv: \j^&-<J*-. 
Richard F. Meyerhein 03/28/91 
Supervisor, Organic Chemistry Section 
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Maverik Country Stores 
Kirtland, N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: AC^-U 
Date: ^ ) t^p\J 
Time: \ C>£=*-~> 
Weather 

Personnel 

Depth to Water: .%2L. Reference PointMeasurement Method: —^ 

Oil Phase Thickness: f~J> Measurement Method: 
/ p^-

Well depth Vp ^(see completion data). Calculated three casing vol 
Well evacuation method: Ka.Ae.vs- Final evacuation volume: 

pH meter model: ̂ g g W ^ Q ^ • Serial No. m 2 ^ ^ ^ 
pH Calibration Stds: *J Lot nos: Q 6 Q 2 - ^ • Expiration V2»fot_ 

\r> Lot nos: *?Hg6> Expiration 1lfar 

SC meter model-kw.Su- ^iXX &c£, Serial No. ft*] 116*1*1 
C P n l i'r»i«if i n n C t r l * I /\4- M A . f SC calibration Std: 

Initial Field Measurements: 

Lot no. Expiration 

Time Vol. Evac Temperature 

i^i-^ ^<*A i 
Conductivity 

(-2.(0(0 

Observations 

1ZQO 

Sampl G Water appearance (turbidity, cc 

"7" TJ 
Sample Collection: 

Time Started: \[ z>\*5 
Time Finished: j \ \&~> 

color, & odo,r): ^\VAJ*\^ \ p ^ r 

Method: 
B o t t l e s : ^ K j f - \ . ^ X \ ^ 

Calibration Checks: 
pH: Standard ''K&C reads as 
SC: Standard ^fctV^ reads as _^££CX-

Page J_ of 



Maverik Country Stores 
Kirtland, N.M. 

Field Log 
Ground Water Sampling 

Monitor 
Date 

tor WeU;.M£>~3.\ 

Time: t ^ p j ^ , . 
Weather :cXg^ r -_ > —fi> < i ' f S 3 f > U W T b 

Personnel: 

Depth to Water: E>*5>C> Reference Point: "tVC-^ Measurement Method:J^j\Ai^J|^~~ 

Oil Phase Thickness: ?jh Measurement Method: 

Well depth C&fsee^ completion data). Calculated three casing vol: *\ 
Well evacuation method:\f̂ tA^eix— 

pH meter model: ^ J ^ * ^ ^ c ^ J . Serial No. 
pH Calibration Stds: ' Lot nos: 

Lot nos: 

Final evacuation volume: 

Expi ration 
Expiration 

SC meter model: 
SC calibration Std: 

Serial No. 
Lot no.: 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Time 

* 1 V T 

VC&I 
USS-- V -

Conductivity 

flop Mikk^j 

Expirati on 

Observations 

' I 

n i t 

Sample Water appearance (turbidity, color, & odor): 

Sample Collection: 
Time Started: iz/.r 
Time Finished: i^^ftQ 

Calibration Checks: 
pH: Standard 
SC: Standard 

Method: 
Bottles: 4^ // ; 7Al?_ 

reads as 
reads as 

of 



Maverik Country Stores 
K i r t l and , N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: ftU'lt 
Date: ^ / /S f f i Personnel : g T)ZJ> 

Time: ( t f l X^L= 
Weather: cJ^* r ^ ( ^ r s^M* W*^-
Depth to Water: IQ.Q^ Reference Point:*p7ppi/<i_ Measurement Method:3.A;roo7~ 

Oil Phase Thickness: Measurement Method: 

Well depth tlb> ( s e e completion data). Calculated three casing vol: 3 
Well evacuation m e t h o d : \ > b \ r \ _ . Final evacuation volume: 3>y*, 

pH meter model t^y^W^u^^^f Serial No. 
pH Calibration Stds: Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model :-KJSQ&S <p£c (•£€>• Serial No. 
SC calibration Std: . Lot no.: . Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

Sample Water appearance (turbidity, color, & odor): \ f v | ~"j"Ti<\>\^Lv 

Sample Collection: . 
Time Started: \?>'}>C± Method: frdAt' 
Time Finished: \ Bot t les: U \ ^ !? X. \ ^ 

Cal ibrat ion Checks: 
pH: Standard ^ . t ^ r e a d s as J ^ 7 \ § _ . 
SC: Standard suexe> reads as a o B O • 

Page of 
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Maverik Country Stores 
Kirtland, N.M. 

Field Log 
Ground Water Sampling 

Personnel: t ^ f b 
Monitor Well: jKtV\*\ 
Date: <*>\fc[<\K 

Time: ^ Q. 
Weather: QA7^I> ^c\cPF 3 \V V>p 

Depth to W a t e r R e f e r e n c e PointCf~'J<—' Measurement Method: f^\&v>.ve^ 

hase Thic) Oil N ss: ^ 

Well depth 13-d' (see completion data). Calculated three casing vol .̂ S^&c ^ 
Well evacuation method: Vy^r Final evacuation volume: 

pH meter model :j^e>»\gi*><w-• Serial No. 
pH Calibration Stds: Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model 
SC calibration S"tcT 

Serial No. 
Lot no.: 

Initial Field Measurements: 

Expiration 

Time Vol. Evac. pH Temperature Conductivity Observations 

Sample Water appearance (turbidity, color, & odor) 

Sample Collection: 
Time Started: 
Time Finished:" 

Method: 
Bottles: 

Calibration Checks: 
pH: Standard ' ̂  reads as V.tV^ 
SC: Standard SLory^ reads as 7^)/r^> 

Page of 
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Maverik Country Stores 
Kirtland, N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: lMl)'(o 
Date: 3(/2/?/ Personnel: ""j^S* 
Time: TX) 
Weather: CXJLKO ̂ (U>*F Hat^z^ 

Depth to Water:3/85 Reference Point:^7g>puc_ Measurement Method: Sy-i^yf 

Oil Phase Thickness: p£ Measurement Method: <2f 

Well depth f 5^ ( s e e completion data). Calculated three casing vol :S i 
Well evacuation method: Final evacuation volume: 

pH meter model: ̂ scWvw>^--(^/ Serial No. 
pH Calibration Stds: Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model :}\-v\>
<zxL. • Serial No. . 

SC calibration Std: . Lot no.: . Expiration 

i n i t i a l Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

/55k 1 ^ kfiT ~~ TuflfrP 
- - - ~ - - // u 

Sample Water appearance (turbidity, colar, & odor): "\~o-rV>^i W **\C V 
OA-

Sample Collection 
Time Started: /£>/() Method: W A t C 
Time Finished: ^ T S r * " ^ Bot t les: A * , t( ^ \ 

Cal ibrat ion Checks: _^ . 
pH: Standard / reads as /^Z- <~-< ''•] 
SC: Standard reads as 2fc>./£> cftyg* 

Page of 



Maverik Country Stores 
K i r t l and , N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: ftylJ'2o 
ate: t>?)/9/f 
ime: fLbi? 

Dat 
T 

Personnel T>cs 
Weather: CIMV- ~CJ>'P T?/ie2jr 

Depth to Water: V . ^ V Reference Point 

Oil Phase Thickness: Q 

I 
I 
I 
I 
I 
I 
I 
1 

Measurement Method i ^ ^ d o ^ . ^ — -

Measurement Method: -ŝ \»>ŵ r ̂ca>W^ 

Well depth lz. tSS-(see completion data). Calculated three casing vo 1: «U5 
Well evacuation method: V^X Final evacuation volume: 

pH meter model: 
pH Calibration Stds: 

SC meter model: 
SC cal ibration Std-: 

Serial No. 
Lot nos: 
Lot nos: 

Expiration 
Expiration 

Serial No. 
Lot no.: 

Initial Field Measurements 

Time Vol. Evac. pH 

'/it 

Temperature Conductivity 

Expiration 

Sample Water appearance (turbidity, color, & odor) 

Observations 

Sample Collection: 
Time Started: W h b 
Time Finished: 

Method: 
Bottles: 

Calibration Checks: 
pH: Standard 
SC: Standard 

reads as 
reads as 
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Maverik Country Stores 
Kirtland, N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: c\ 
Date: ^ / f M ^ t Personnel: AJ£>3 
Time: £>n A[ p . D^" 
WeatheF7^^~^ v,^^

PF- j V, 

Depth to Water:CL ."Co Reference Point: 2̂  \Xb<̂  Measurement Method: -fdptM^T" 

Oil, Phase Thickness: QS. Measurement̂ Method: 

Well depth *} (see completion data). Calculated three casing vol: ^ y - l 
Well evacuation method: tL-.j— Final evacuation volume: 

pH meter model:TJ^X>JU«~-ffSzA Serial No. 
pH Calibration Stds: 1 Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model Serial No. 
SC calibration Std: 2>arfc> Lot no.: . Expiration 

Init i a l Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

lo-C^ £ . 3 ^ g > c 3 k r V ^rv, 

Sample Water appearance (turbidity, color, & odor) 

Sample Collection: 
Time Started: Method: 
Time Finished: Bottles: 

Calibration Checks: 
pH: Standard reads as 
SC: Standard reads as 

Page of 

6L^_W ^ ^ VvW A c . W - ^ r o v 



Maverik Country Stores 
K i r t l and , N.M. 

Field Log 
Ground Water Sampling 

Monitor Wel l : M l Q - ^ \ K 

Date: f£>/ \° \ Personnel: ngL/^> 
Time: ^ f t \ £ > ~ 7 b " ^ U 
Weather7y/fl.v| ^ 5 a P p ^ W e & 2 w 

Depth to Water: Reference Point: ' _Measurement Method: < 7 = A o t ^ T ~ ~ ~ ^ 

Oil Phase Thickness: cp Measurement Method: " i A & i A A ^ ^ ^ ^ " ^ - ^ 

Well depth ^fsee" con/ple^lon^c^rta). Calculated three casing vo l : j/r^ 
Well evacuation method: \ ) ^ \ g . r ~ Final evacuation volume: 

No. pH meter model: fc^-W^• S e r i a 1 

pH Calibration Stds: 7 ' Lot nos: . Expiration 
Lot nos: . Expiration 

SC meter model: A^So S C I • Serial No. 
SC calibration Sid: . Lot no.: Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations ̂  

Sample Water appearance (turbidity, color, & odor)- --Av-Â \,vi — V^-^r\)A, ~ 

Sample Collection: , 
Time Started: e>°\C£> Method: W.A^C 
Time Finished: gb^vr>> Bottles: 6»x, \\ i \ 

Calibration Checks: 
pH: Standard %C>5 reads as I. . *7„\2? 
SC: Standard reads as ^ c^. 1 " 
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Maverik Country Stores 
K i r t land , N.M. 

Field Log 
Ground Water Sampling 

Monitor .Wel l : M ^ - W 
Date: Personnel: 
Time: e*U^> ' ~ b S T -
Weather: ' ^ \ ^ \ Q - & > _ ^ s e T F 

Depth to Water: Reference Point: / j^ g < ^u^Measurement Method: ^ ^^cyvS^ 

Oil Phase Thickness: Measurement Method:^g\&u^-k~" ^>te>\cCL 

Well depth |Q>1 ^ (see comple t (oT^^ tT^Calcu la ted three casing v o l : • *&^<*^ \ 
(c Well evacuation method: \n<^\^S' Final evacuation volume: 

pH meter model: p ^ ^ W ^ , 
pH Cal ibrat ion Stds: *f ' 

Serial No. 
pH Calibration S t d s : n ' Lot nos: . Expiration 

^ Lot nos: . Expiration 

SC meter model: /^pc__SoL (=&b • Serial No. . 

SC calibration Std: <^e^fc, . Lot no.: . Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

&\T& V? <y\ ^ %^ 

Sample Water appearance (turbidity, color, & odor): 

Sample Collection: , \ 
Time Started: l<b"5e} Method: 
Time Finished: Bottles: 4M\ \ 

Calibration Checks: 
pH: Standard 7*05 reads as *1 ,ZS .@~> U»2_ 
SC: Standard ___2_____preads as ________ 
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Maverik Country Stores 
Kirtland, N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: \3 
Date -z\ Personnel: 
T i m e : flo t> r t ^ L ^ 
Weather: ^ ^cff^ } ^ v J t ^ Vr C 

Depth to Water: ̂ >Sg> Reference Point: y^CL_ Measurement Method 

Oil Phase Thickness: C> Measurement Method:-£fc\owjŜ  o>̂ V><- _ 
r — \ 

Well depth (_______ (see complefPfon data). Calculated three casing vol: 
-̂.̂  Well evacuation method: Vv^.Vic" Final evacuation volume: 

pH meter model: I ^ H ^ ^ ,
 <£ tz*\- Serial No. 

pH Calibration Stds: Lot nos: . Expiration 
Lot nos: . Expiration 

SC meter model i L j ^ "htt^ Serial No. . 
SC calibration 3tti: XP<^> . Lot no.: . Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

Sample Water appearance (turbiclity, color, & odor).: r\yAA\jyj 

Sample Collection: 
Time Started: \rb/\tO 
Time Finished: j-g^H^ 

Calibration Checks: 
pH: Standard reads as 
SC: Standard reads as 

Method: Vbi.vVt 
Bottles: ̂  \,\ A. 
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Maverik Country Stores 
K i r t land , N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: Y\\J-?Z> 
Date: $7}fi\<i( .St** Personnel: EtfC. 
Time: 

Weather: r̂ CjoAV̂  \ j i * / i y 

Depth to Water: £;7.f Reference Point: yTSpQ^ Measurement Method: 

Oil Phase Thickness: $ Measurement Method: $ 
Well depth /3 (see completion data). Calculated three casing vol: 3"A/yC-
Well evacuation method:~T%£Lv WtLy Final evacuation volume: AyA/~ ^ 

pH meter model: . Serial No. 
pH Calibration Stds: Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model: . Serial No. . 

SC calibration Std: . Lot no.: . Expiration 

Init i a l Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

Jlfo £501 b-K? ltd*-* ly^o^kcs o^Ae&j7 H^cAhg^ 

Sample Water aopearance (turbidity, color, & odor): FVV- < r ^ n r " j 
-\VC-» ^r^e-y"' ^ W ^ N . yo-. (^"fr^' WwAp«c^, 

Sample Collection: 
Time Started: Method: 
Time Finished: Bottles: 

Calibration Checks: . 
pH: Standard "7 reads as . Y2>)^— 
SC: Standard 2POO reads as ZJDOO ofrkt 
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Maverik Country Stores 
Kirtland, N.M. 

Field Log 
Ground Water Sampling 

Monitor Well: A ^ - j f ] 
Date: |«V 
Time: 

Personnel: 

Weather: CfcjJdr- tSIBfw. -S^fr^ \/^ cSr^A^* 

Depth to Water: /x£> Reference Point: easurement Method : _ _ _ _ _ _ _ _ _ _ _ [ " 

Oil Phase Thickness: <%'.''t )̂ Measurement Method•.•^A4r^\^^T £)V&^ 

Well depth f/\ (see completion data). Calculated three casing vol: 'S.ZSJJ&L,^ 
Well evacuation method: Final evacuation volume: ~2>,XSyK-

1 No. pH meter model: ̂ s=^W«>^-^&j\ • Seria 
pH Calibration Stds: Lot nos. 

Lot nos: 

SC meter model :-^0\s,^^0 Serial No. 
SC calibration Std: . Lot no.: 

Expiration 
Expi ration 

Initial Field Measurements: 

Time Vol. Evac, M. Temperature 

mo 3yu Idi-

Conductivity 

Expiration 

Observations 

Sample Water appearance (turbidity, color, & odor): ,^_yV_ (/^y- *?yrpwak. 

Sample Collection: i ^ . i , 
Time Started: |^^Q Method: V w i r j - ^ <W \J<»Uc- (S>. 
Time Finished: ^ y ^ C ^ Bottles: £,vC IC \' 

Calibration Checks: . 
pH: Standard y reads as <g J 6 * 1 

SC: Standard 2-QQb reads as zbw 
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FIELD MEMORANDUM 

ACTION INFO 

File: / ^ ^ O o f - - 0 ^ 

X-Ref: 

From: <^|3^X(sJ I — t - y D l . O f . J Reply Required By: 

i 
Subject: / $ / [ i j A Z _ U 4 T * T / l ~ ( g _ l > o t f 

Reference(s): 

ROUTING 

114.8 (REV. S48) DAMES & MOORE 





MAVERIK COUNTRY STORES 

KIRTLAND, NEW MEXICO 

GROUND WATER SAMPLING 

JUNE 1991 

Job No. 14819-005-031 

IP DAMES & MOORE 



Maverik Country Stores 
K i r t l and , N.M. 
14819-005-031 

Field Log 
Ground Water Sampling 

Monitor Wel l : & fA\A'%[ . 
Date: ^ H f f i Personnel: "DJ C 
Time: j)^^ 

Weather: C/^l? ~ ?fF 

Depth to Water: £.47 Reference Point: fVC^ Measurement Method: £- TApH. 

Oil Phase Thickness: (j7 Measurement Method: Q>i/QJ( lafl/t^ 
Well depth 13 i (see completion data) . Calculated three casing v o l : fygfi 
Well evacuation method:"U/o t|*^i Final evacuation volume: " - 3 . ^ 

pH meter model tfy&y^fat £ <L( • Serial No. 
pH Cal ibrat ion Stds: "-y 5 7 Lot nos: . Expiration 

_____ Lot nos: . Expiration 

SC meter model:d»A»<i, • Serial No. 
;ion Std: SC calibration Std:" Lot no.: . Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

(111, - ^ y l 7,17 ( W c \L,Ko frMrtU 1%Q\ ^^ML. 7.57 1 kS**- \7e>v 

- 1 * ^ 7 . \ S M ' C i7od s\,s\u. cLll( \ ^ 

Sample Water appearance (turbidity, color, & odor): mpie water appearance (turbidity, c 

Sample Collection. ^- . . 
Time Started: Method 

d: 

Calibration Checks 

Time Finished: Bottles: 

pH: Standard "7 reads as _Z_______. 
SC: Standard ZCCO reads as Zeds • 
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Maverik Country Stores 
K i r t l and , N.M. 
14819-005-031 

Field Log 
Ground Water Sampling 

Monitor Wel l : /T?i<»7 
Date: L j l l f r f ) Personnel: T l ) U 
Time: \ViC 
WeatherTTl,^ c\~±Lj - 7S*F' 

Depth to Water: "5. SS Reference Point: Measurement Method :Jfc______̂ -_ 

Oil Phase Thickness: $ Measurement Method: t^ASj \yAt)t\ 

Well depth Q.Q (see completion data). Calculated three casing vol: ty,ZS 
Well evacuation method: Tcfy-W Final evacuation volume: 

pH meter model: . Serial No. 
pH Calibration Stds: Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model: . Serial No. . 
SC calibration Std: . Lot no.: . Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

tsir -c; i.i* \&I9<L 

Sample Water appearance (turbidity, color, & odor) 

Sample Collection: 
Time Started: 
Time Finished: 

ii rs 
I31Q 

Method: 
Bottles: 

Calibration Checks: 
pH: Standard *7 
SC: Standard ~ZC&o 

reads as 7 
reads as ^t>i>£> 
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Maverik Country Stores 
Kirtland, N.M. 
14819-005-031 

Field Log 
Ground Water Sampling 

Monitor Well: Hl_H__ _ 
Date: ff/ Personnel: ,) j*JC_ 
Time: f JW 
Weather: SMt-

Depth to Water: j0t\~3 Reference Point: pU£- Measurement Method:J____|__̂ ____ 

Oil Phase Thickness: (p Measurement Method-.c^ASf \>ti)~C( 

Well depth ] S ' (see completion data). Calculated three casing vol: 3_J__ 
Well evacuation method: Tfl^\u*. Final evacuation volume: 

pH meter model: . Serial No. 
pH Calibration Stds: Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model: . Serial No. _. 

SC calibration Std: Lot no.: . Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

MB \7<rz> cAo><% ĉ y 

Sample Water appearance (turbidity, color, & odor): 

Sample Collection: 
Time Started: M<X) Method:-feC(w b/fri(* , 
Time Finished: Bottles: f-*H * l-*] 

Calibration Checks: . 
pH: Standard 7 reads as U . . 
SC: Standard -pt>o* reads as ?coo 
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Maverik Country Stores 
K i r t l and , N.M. 
14819-005-031 

Field Log 
Ground Water Sampling 

Monitor Well: Ml)-??, 
D a t e : ( o l n j f f Personnel: __________ 
Time: J 
Weather: ___^£ 

Depth to Water: 7'2<£ Reference Point:*FV^— Measurement Method:___________ 

Oil Phase Thickness: p{> Measurement Method: ^ IASS" W<1«** 

Well depth Y3-Q^ (see completion data). Calculated three casing vol: -^s jpI 
Well evacuation method^"jffPiftj1>flt\>l\~ Final evacuation volume: 

pH meter model: . Serial No. 
pH Calibration Stds: Lot nos: . Expiration 

Lot nos: . Expiration 

SC meter model: . Serial No. . 

SC calibration Std: Lot no.: . Expiration 

Initial Field Measurements: 

Time Vol. Evac. pH Temperature Conductivity Observations 

Sample Water appearance (turbidity, color, & odor): 

Sample Collection 
Time Starte 
Time Finished 
Time Started: / U ? ^ Method:"TI&IQIJ k&i 
- - - -

Calibration Checks: 

Bottles: Z~*( Y-Wtt h*f 

pH: Standard "J reads as b 1 / ? • 
SC: Standard Zt>Ot> reads as ^ p L f J • 
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Maverik Country Stores 
Kirtland, N.M. 
14819-005-031 

Field Log 
Ground Water Sampling 

Monitor Well 
Date: (p\\ 
Time: '/ 
Weather: 

Personne 1: T0<^ 

Depth to Water:"7,^/ Reference Point: *pf)C Measurement Method ____|__̂ _ 

Oil Phase Thickness: Q>1C> Measurement Method: Q \̂ASS W»«U^ 

Well depth \2_ (see completion data). Calculated three casing vol: 
Well evacuation method: 

pH meter model 

Final evacuation volume: 

pH Calibration Stds: 

SC meter model: 

. Serial No. 
Lot nos: 
Lot nos: 

Expiration 
Expiration 

SC ca l ib ra t ion StcH 
Serial No. 
Lot no.: 

Initial Field Measurements 

Time Vol. Evac. pH Temperature Conductivity 

J2ii5 

Expiration 

Observations 

Sample Water appearance (turbidity, color, & odor): 

Sample Collection 
Time Started: j& f t ? Method: • ^ g P D A | ) l?>,/f< 
Time Finished: Bottles: Z~*l I I ~+( 

Cal ibrat ion Checks: 
pH: Standard / reads as 
SC: Standard £JQQX? reads as ~?^co? 
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PIS 
MONITOR WELL LOCATION 

NEW MONITORING WELL LOCATION 

REFIsERY SLUDGE. REMOVED SEPTEMBER 1990 

COMPONENTS OF REMEOIATION/STABILIZATION PLAN 

No. 1 PIPE DITCH FLOWS (COMPLETED) 
No. 2 REMOVE SLUDGE (COMPLETED SEPTEMBER 1990) 

No. 3 CONSTRUCTED/BACKFILLED INTERCEPTOR TRENCH 
(COMPLETED) 

No. 4 TWO (2) MONITOR WELLS (COMPLETED) 

No. S SLURRY WALL (COMPLETED) 

No. 6 SEVEN ADDITIONAL MONITOR WELLS. MW-16 THRU MW-22 
MSTALLED SEPTEMBER 1990; TOTAL = 12 (COMPLETED) 

No. 7 M-SfTU GROUND WATER/SOIL REMEDIATION (CONDUCTED) 

REFERENCE 
AERIAL PHOTO SUPPLED BY THE OARK R O O M 

FARMNGTON. NEW MEXICO 

PHOTOGRAPHY OATEO JULY. 1987 

100 
I 

SCALE IN FEET 
(NOMINAL SCALE AT TANK FARM) 

«. . . 
. i t 

u 

* NO. 
MW-15i / 

CD 

GROUND WATER 
STABILIZATION PLAN 

MAVERIK REFINERY STUDY AREA 
. -. ' . .V . . KIRTLAND, NEW MEXICO 

* OCTOBER, 1990 

D a m e s & Moore 

PLATE 2 


