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Soil and groundwater quality data from the previous assessment was presented during a 

meeting at OCD offices in Santa Fe, New Mexico, on December 3, 1998. The data 

demonstrated that suspected hydrocarbon constituents were not present in the groundwater at 

the site and the only constituents detected above New Mexico drinking water standards were 

total dissolved solids (TDS) and selenium. During the December 3 meeting, the NMOCD 

requested that additional groundwater quality data be obtained to show whether TDS and 

selenium concentrations were present up gradient of the former shallow well. 

ENSR submitted a proposed Groundwater Sampling Plan to the NMOCD in a letter dated 

December 10, 1998. The plan proposed two on-site and one off-site temporary groundwater 

monitor wells. The proposed location of the groundwater monitor wells was revised in a letter 

dated January 6, 1999 by relocating the off-site well onto the Bowen Tools site. The NMOCD 

approved the revised well locations, and requested a fourth well be placed in the source area. 

The Agency also requested additional groundwater analyses of volatile organic compounds 

(VOC), semi-volatile organic compounds (SVOC), selected metals, and general water 

chemistry as contained in New Mexico Water Quality Control Commission (NMWQCC) 

regulations and detailed in their letter dated January 27, 1999. 

To obtain the requested groundwater quality data necessary to obtain regulatory closure, 

ENSR installed and sampled four groundwater monitor wells at the site. The monitor wells 

were surveyed to provide data to approximate groundwater gradient. A description of the 

fieldwork is presented below. Monitor well locations are contained in Figure 2. 

Monitor Well Installation 

McDonald Drilling, Inc. of Odessa, Texas, a New Mexico-certified monitor well driller, installed 

the four wells to 80 ft on February 10 and 11,1999. Due to the presence of bedrock at depths 

from 5 to 15 ft, air rotary drilling techniques were used. Also, well centralizers were installed at 

depths of 35 ft, 65 ft, and 80 ft below ground surface to keep the well casing centered in the 

hole. Soil cuttings and purged groundwater were containerized in 55-gal., DOT-approved 

drums and stored on site for future disposal. Soil and groundwater contained in the drums 

were characterized for disposal. Analytical results are contained in the attached laboratory 

reports. Upon completion of the project, these drums will be removed from the site by USA 

Environmental Services for disposal under manifest at an approved facility. 
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Procedures used during monitor well installation, development, and sampling were in general 

accordance with New Mexico's closure guidance pertaining to site assessment, groundwater 

sampling, and the installation, construction and development of groundwater monitor wells. 

New Mexico State Engineer's Well Record forms were submitted to the engineer's office in 

Santa Fe, New Mexico. Soil boring logs are presented as an attachment. 

Following completion, the wells were surveyed on February 12, 1999 for relative elevation and 

location by the New Mexico-registered professional surveying firm of John West Engineering 

Company, Hobbs, New Mexico. The elevation datum was assumed. 

Water Level Gauging. Depth to groundwater in the wells was measured using an electronic 

water level meter calibrated in 0.01-ft increments. Measurements were made from the 

surveyed top of the PVC casing in each monitor well. Relative groundwater elevations were 

calculated by subtracting the depth of groundwater from the surveyed top of casing elevation. 

Depth to water, relative top of casing elevations and relative groundwater elevations, are 

presented in Table 1. 

Monitor Well Sampling. Prior to sampling, the wells were purged by removing at least three 

well volumes of groundwater. Temperature, pH, and turbidity were measured and recorded 

during purging and are contained in Table 2. Due to equipment failure, conductivity data was 

not collected. Groundwater was then sampled using a disposable bailer suspended from a 

dedicated line. 

The samples were sealed, labeled, and placed in two ice-filled coolers for transport to Core 

Laboratories, Inc. of Sulphur, Louisiana, an EPA-certified analytical laboratory. 

Laboratory-provided trip blanks accompanied the samples in the coolers. Chain-of-custody 

records are contained in an attachment to this report. 

Groundwater Quality Results 

The groundwater sample collected from the potential source area (MW-2) was analyzed for the 

parameters requested by the NMOCD. Groundwater samples from the remaining wells were 

analyzed for constituents of concern that were detected in the sample from MW-2. In addition, 

because of short laboratory holding times, samples from each well were analyzed for SVOCs. 

Because of high turbidity, some samples were analyzed for dissolved metals to better 

represent groundwater quality, in these cases the dissolved concentrations rather than the 

totals were compared to NMOCD groundwater standards. 
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None of the suspected constituents of concern (hydrocarbons) were reported in groundwater 

samples obtained from the four wells at the subject property. Laboratory data indicates that 

TDS concentrations and chloride were detected above New Mexico standards for domestic 

water supply. Selenium was not detected above the laboratory detection limit. The TDS and 

chloride concentrations reported are very consistent across the site ranging from 1,100 to 

1,180 mg/l for TDS and 250 to 300 mg/l for chloride. Concentrations at these levels are not 

indicative of a release from this site. TDS and chlorides are mapped in Figures 3 and 4. 

Laboratory results are summarized in Table 3. 

Anion/Cation balance was calculated at 60.59/62.68 or a cation imbalance of 1.07. The result 

is not statistically significant and does not indicate an environmental condition exists at the site. 

Groundwater Elevation 

ENSR conducted a survey of the monitor well locations in relationship to a fixed point at the 

site and measured the depth to groundwater prior to sampling the monitor wells. The purpose 

of this task was to establish groundwater gradient below the site. Based on the data 

generated, groundwater flow direction appears to be complex at the site, possibly because of 

the rocky substrata. The data suggests groundwater flows southwest at the site. Groundwater 

gradient is mapped in Figure 2. 

Summary 

VOCs and SVOCs were not detected in the groundwater samples obtained from the source 

well at the subject property. Total metals were detected above the New Mexico drinking water 

standards, however dissolved metals analyses suggested the concentrations detected were 

from sediment contained in the water samples. TDS and chlorides were detected above the 

drinking water standards. The concentration of TDS and chlorides detected in the source well 

(MW-2) were less than concentrations detected in the other wells, indicating the former well is 

not the source. 

The laboratory analytical results do not indicate that site activities have resulted in an impact to 

groundwater at the site and closure of the former oil/water separator and shallow well is in 

substantial compliance with NMOCD closure requirements and is protective of human health 

and the environment. Based on these findings, we request regulatory closure of the former 

oil/water separator and shallow well. 
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Closing 

Upon receiving written approval from the OCD, concurring with the findings presented, Bowto, 

Inc. will initiate monitor well abandonment procedures. Air Liquide and ENSR look forward to 

obtaining closure for this project and are available to discuss this report. Please contact us at 

(713) 520-9900 if you have any questions or comments regarding this project. 

Sr. Project Manager Sr. Project Manager 

cc: Chad Briggs, Stephanie Payne, John Rayburn, and Robert Shansky 

Attachments: 
Figures 
Tables 
Analytical Reports 

FILENAME: [S:\RS\96MISC\BOWEN\Hobbs\411closure.doc] 
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SCALE IN MILES 

REFERENCE: DeLorme Street Atlas U.S.A., 1995 

ENSR CORPORATION 

FIGURE 1 
SITE LOCATION MAP 

AIR LIQUIDE AMERICA CORPORATION 
BOWEN TOOLS FACILITY 

HOBBS, NEW MEXICO 
DRAWN: J. MITCHELL 
APPVD: R. GREEN 

DATE: 5 - 2 0 - 9 7 
REVISED: 

PROJECT 
NUMBER: 

0561-0137-411 



NOTES 
PLAN DEVELOPED FROM TAPING, VISUAL OBSERVATIONS AND 
DRAWING PROVIDED BY 0OWTO, INC. ALL LOCATIONS ARE APPROXIMATE 
ELEVATION DATUM IS ASSUMED. 

DEPTH OF EXCAVATION 
VERIFICATION SAMPLE LOCATION AND I.D. 
PHASE II BORING LOCATION 
PHASE III BORING LOCATION 
PHASE HI SOIL BORING/TEMPORARY WELL LOCATION 
MONITOR WELL LOCATION AND GW ELEVATION 
APPROXIMATE PROPERTY BOUNDARY 
LIMITS OF EXCAVATION 
BELOW GRADE LINE 
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ENSR CORPORATION 

FIGURE 2 
MONITOR WELL LOCATION AND 
GROUNDWATER ELEVATION MAP 

BOWEN TOOLS FACILITY 
HOBBS, NEW MEXICO 

DRAWN: R. FAISON 
APPVD: M. BOARD 

D A T E : 2 -18-98 
REVISED: 

4 - 9 - 9 9 

PROJECT 
NUMBER: 

0077-013-411 



NOTES: 
PLAN DEVELOPED FROM TAPING, VISUAL OBSERVATIONS AND 
DRAWING PROVIDED BY BOWTO, INC. ALL LOCATIONS ARE APPROXIMATE. 
CONTOURS GENERATED FROM A LIMITED NO. OF SAMPLES AND MAY NOT 
REFLECT ACTUAL FIELD CONDITIONS. 
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FIGURE 3 
TOTAL DISSOLVED 

SOLIDS ISOPLETH MAP 
BOWEN TOOLS FACILITY 

HOBBS, NEW MEXICO 
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MONITORING WELL INSTALLATION REPORT MW-1 
BOWEN TOOLS FACILITY 

HOBBS, NEW MEXICO 

LOCATION; SEE FIGURE 2 INSTALLATION METHOD: Air Rotary 

LOG OF BORING NO. MW-1 MONITORING WELL NO. MW-1 

10 

20 

30 

40 

50 -

60 

70 

80 

-^CONCRETE 

MATERIAL DESCRIPTION 

RELATIVE TOP OF RISER EL.: 99.58' 

SILTY CLAY, tan 

— caliche, white, coarse, 5' to 15' 

brown at 20' 

SAND, brown, fine 

CENTRALIZERS- 35, 65, 80 f t 

(30 .0 ' ) 

(80 .0 ' 

2.0" 

6 3 . 0 ' -

6 5 . 0 -

8 0 . 0 -

Concrete Pad 

, M a n h o l e 

L o c k i n g P l u g 

Cement Grout Bockfil 

Riser I.D. 2 
Schedule 40 PVC Riser 

B e n t o n i t e Seal 

8 ' 

Type of Joints: 
Flush Threaded PVC 

Screen I.D. 2 " 
Schedule 4-0 PVC Scree 

Slot Size 0.010" 

_ Type of Filter Sand: 
20 -4 -0 Grade Silica 

S u m p 

- B o r i n g D i a m e t e r 

BORING COMPLETION DATE: 2 - 1 0 - 9 9 
MONITORING WELL COMPLETION OATE: 2 - 1 0 - 9 9 
MONITORING WELL DEVELOPMENT DATE: 2 - 1 1 - 9 9 
DEPTH TO WATER: 69 .23 f t 
NOTE: GROUNDWATER SAMPLES COLLECTED FOR CHEMICAL ANALYSIS. 

COMPLETION DEPTH: 80.0 f t 
WATER FIRST NOTICED: 70 ft 
DRILLED BY: McDONALD DRILLING 
LOGGED BY: CHRIST! KIKER 

R e p o r t No . 0 0 7 7 - 0 1 3 - 4 1 1 



MONrrOfllNG WELL INSTALLATION REPORT MW-2 
BOWEN TOOLS FACILITY 

HOBBS, NEW MEXICO 

LOCATION: SEE FIGURE 2 INSTALLATION METHOD: Air Rotary 

LOG OF BORING NO. M W - 2 MONITORING WELL NO. MW-2 

- 40 

- 50 -

- 60 -

70 

80 

MATERIAL DESCRIPTION 

RELATIVE TOP OF RISER EL: 101.14" 

C o n c r e t e P a d 

Manho le 

^ L o c k i n g P l u g 
• C e m e n t G r o u t Back f i l l 

SiLTY CLAY, tan 

— caliche, white, coarse, 5' to 15' 
2 . 0 ' -

- brown at 20' 

(30 .0 ' ) 

SAND, brown, fine 

(80.0") 

CENTRALIZERS- 35. 65. 80 f t 

63.0' 
65.0' 

80.0 

PVC Riser 
Riser I.D. 2" 
Schedule 40 

B e n t o n i t e Seal 

8" 

Type of Joints: 
Flush Threaded PVC 
Screen LD. 2" 
Schedule 40 PVC Screen 

S lo t S ize 0 . 0 1 0 " 

_ Type of Filter Sand: 
2 0 - 4 0 Grade Silica 

S u m p 

- B o r i n g D i a m e t e r 

BORING COMPLETION DATE: 2 - 1 0 - 9 9 
MONITORING WELL COMPLETION DATE: 2 - 1 0 - 9 9 
MONITORING WELL DEVELOPMENT DATE: 2 - 1 1 - 9 9 
DEPTH TO WATER: 68.51 f t 
NOTE: GROUNDWATER SAMPLES COLLECTED FOR CHEMICAL ANALYSIS. 

COMPLETION DEPTH: 80.0 f t 
WATER FIRST NOTICED: 70 f t 
DRILLED 8Y: McDONALD DRILLING 
LOGGED BY: CHRISTI KIKER 

R e p o r t No. 0 0 7 7 - 0 1 3 - 4 1 1 



MONITORING WELL INSTALLATION REPORT MW-3 
BOWEN TOOLS FACILITY 

HOBBS, NEW MEXICO 

.OCATION: SEE FIGURE 2 INSTALLATION METHOD: Air Rotary 

LOG OF BORING NO. MW-3 MONITORING WELL NO. MW-3 

- 10 

20 

30 

40 

- 50 

60 -» 

70 

80 

MATERIAL DESCRIPTION 

RELATIVE TOP OF RISER EL: 99.99" 

SILTY CLAY, tan 

caliche, white, coarse, 5' to 15' 

brown at 20' 

SAND, brown, fine 

CENTRALIZERS-35, 65, 80 ft 

2.0" 

(30.0") 

(80.0') 

63.0'-
65.0'-

8 0 . 0 -

•Concrete Pad 

Manhole 
Locking Plug 

Cement Grout Backfill 

Riser I.D. 2" 
Schedule 40 PVC Riser 

Bentoni te Seal 

a" 

Type of Joints: 
Flush Threaded PVC 
Screen I.D. 2" 
Schedule 40 PVC Screen 

Slot Size 0.010" 

_ Type of Filter Sand: 
20-40 Grade Silica 

Sump 

- Boring Diameter 
BORING COMPLETION DATE: 2-11-99 
MONITORING WELL COMPLETION DATE; 2-11-99 
MONITORING WELL DEVELOPMENT DATE: 2-11-99 
DEPTH TO WATER: 68.65 ft 
NOTE: GROUNDWATER SAMPLES COLLECTED FOR CHEMICAL ANALYSIS. 

COMPLETION DEPTH: 80.0 ft 
WATER FIRST NOTICED: 70 ft 
DRILLED BY: McDONALD DRILLING 
LOGGED 8Y: CHRISTI KIKER 

Report No. 0 0 7 7 - 0 1 3 - 4 1 1 



MONfTORING WELL INSTALLATION REPORT MW-4 
BOWEN TOOLS FACILITY 

HOBBS. NEW MEXICO 

LOCATION: SEE FIGURE 2 INSTALLATION METHOD: Air Rotary 

LOG CF 30RING NO. MW-4 MONITORING WELL NO. MW-4 

40 -

50 

60 - • 

70 -

- 80 

MATERIAL DESCRIPTION 

RELATIVE TOP OF RISER EL : 99 .57 ' 

SILTY CLAY , t a n 

- c a l i c h e , w h i t e , c o a r s e , 5 ' t o 15 ' 

- b rown a t 2 0 

SAND, b r o w n , f ine 

CENTRALIZERS —35 , 6 5 . 8 0 f t 

(30.0 ' ) 

C o n c r e t e P a d 

M a n h o l e 

L o c k i n g P lug 

. y ^ ^ C e m e n t G r o u t Backf i l l 

9? V 1 ^! ^ ^ ^ y / z f / t f / x r / w / y s . 

2 . 0 ' -
SY*- Riser I.D. 2" 

Schedule 40 PVC Riser 

B e n t o n i t e Seal 

6 3 . 0 -

6 5 . 0 ' -

(80.0 ' ) 
8 0 . 0 ' -

8' 

Type of Joints: 
Flush Threaded PVC 

Screen I.D. 2" 
Schedule 40 PVC Screer 

Slot Size 0.010" 

_ Type of Filter Sand: 
2 0 - 4 0 Grade Silica 

S u m p 

- B o r i n g D i a m e t e r 
BORING COMPLETION DATE: 2 - 1 1 - 9 9 
MONITORING WELL COMPLETION DATE: 2 - 1 1 - 9 9 
MONITORING WELL DEVELOPMENT DATE: 2 - 1 1 - 9 9 
DEPTH TO WATER: 68.23 f t 
NOTE: GROUNDWATER SAMPLES COLLECTED FOR CHEMICAL ANALYSIS. 

COMPLETION DEPTH: 80.0 f t 
WATER FIRST NOTICED: 70 ft 
DRILLED BY: McDONALD DRILLING 
LOGGED BY: CHRISTI KIKER 

R e p o r t N o . 0 0 7 7 - 0 1 3 - 4 1 1 



TABLES 



> 
Monitor Well 
Identification 

Relative Top of 
Casing 

Elevation0* 

Monitor Well 
Screen 

1> Interval 

Depth to 
Groundwater 

//fromJTop.pf > 
Casino' 

v>Reiat tv$^ • 
Groundwater 

M-1 99.58 65.0 to 80.0 69.23 30.35 

M-2 101.14 65.0 to 80.0 68.51 32.63 

M-3 99.99 65.0 to 80.0 68.65 31.34 

M-4 99.57 65.0 to 80.0 68.23 31.34 

Notes: 1. All elevations and depths are presented in feet. 
2. Water levels gauged on February 12,1999. 
3. Relative top of casing and ground surface elevation sun/eyed by John 

West Surveying Company of Hobbs, New Mexico. Elevation datum is 
assumed. 

TABLE 1 
GROUNDWATER MONITORING WELL ELEVATION DATA 

Bowto, Inc. 
Bowen Tools Facility 
Hobbs, New Mexico 



Constituent Catlon/Anlon 
Balance 

pH ; TDS Temperature (°C) ^?fp l̂lty 

MW-1 _ - 7.48 1180 14.8 37 

MW-2 62.68 60.59 7.68 13.6 42 

MW-3 - - 7.73 ^ 1150 " 9.5 42 

MW-4 - - 7.84 1100 10.4 50 

NM Standards - - > 6 and < 9 1000 - -

Notes: 1. -= No standard 
2. - = Not analyzed or not applicable 
3. Equipment malfunction 
4. [ 35 I§ | | J = Concentration exceeds one of the standards. 

TABLE 2 
GENERAL CHEMISTRY ANALYTICAL RESULTS 

Bowto, Inc. 
Bowen Tools Facility 
Hobbs, New Mexico 
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LABORATORY REPORTS 



C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER ". 990480 

Prepa red F o r : 

ENSR 
3 0 00 RICHMOND A V E . , STE 4 00 

HOUSTON, TX 77098 

A t t e n t i o n ; RUSSELL TURNER, 

Date : : 0 4 / 1 9 / 9 9 

S i g n a t u r e Date 

Name: T i n a T . D a v i s 3645 B e g l i s Parkway-
S u l p h u r , LA 70665 

T i t l e : L a b o r a t o r y Manager 

Phone: 318-583-4926 
Fax: 318-583-4929 

!•-.*! a-.-wticai 'fsuiis ;o-lions or .nnsrorsr.at.or* .jimia.neo - - s - tsv : oasea J C - I mtor-aiiun d'-ii ma'er al suppiiaa ov me dent lor * n ; s e exclusive ana conr-der-mai use iris <eocn i s s oeer mace analytical sesuns. c o l o n s o- -nte'Dns's nous 

"vnressea rscesent tie nest wugmen ol Coie Laboratories C;-e Laaoraiones. ioweve<. maiies no warraniy ui teoreseniaiion. eiDiess or imoiiea ol any ryue. ana excressly Disclaims same as 10 tre oroaucuvity. proper operations oi orotitaoieness 01 

."iv oil tjas. coal or o:-e- ri-.no-a.. property, wan 01 -sano cc--ectic(i «im w-ncn s-c-i -eoon s used o- relied uoon for any reason whatsoever. T-ns recort snail nol oe -ecoouneo. in whole ot ir. pan A-mout ihs wmien approval ot Core laocatories 



C O R E L A B O R A T O R I E S 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990480 

The revised report reflects the following changes: 

SAMPLE ID: PARAMETER CHANGES MADE: 

990480-0001 TOTAL SELENIUM: 
EPA METHOD 7740 

Detection limit changed from 
0.005 toO.Olmg/L 

990480-0001 DISSOLVED SELENIUM 
EPA METHOD 7740 

Detection limit changed from 
0.005 to 0.01 mg/L 

Reviewed by: 

Tina Davis, Laboratory Manager Date 

Mary Arnold, QA/QC Coordinator Date 

~-e ana vh.<cai resu (G OD -vons Oi i-piproiG'aricns L-ontain*?is w\ rr. *, ffloor 1 are tiA&ttf} onon -".nva-jon ,mc mavrai supplied by 'ne cnen toi whose e»c î S^e ar.cj ccntirjer.li.il use ihis reoD'T nas beer made 7r*e anaiydcai resui;s. oa.nions o.F nterorela I-ons 

expressed Teoreseni ine iu<jgmeot C c e i_aDo*aio"flS Core Laboratories noweve-. " w a t no warrant or representation. e*p<ess or 'moneo. anv svue. Jria e^oressiy disclaims same ro tne rjrcductfvilv- bropet ooeraiions o* proMaOieness of 

,iiv on. ajs cc<a\ •.)' otner mme^i procertv Ae<i or s.i'id in uyr .eocn wiih whicn sucn -i?p'j': >s usee Or iem?o uoon for any reason wnatBoever This 'ecori srail not De reorocJLcea: m wnoie C ' n Dart. Alboui me written approval ol Cora Laboratories 



C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990480 

ANALYSIS: METALS: EPA METHOD: SW-846 6010B 

The revised report reflects the addition of the following metals analysis for sample 990480-
0001(Client ID:MW-1 (A-H), as requested by the client. 

aluminum(dissolved) 
iron(dissolved) 
vanadium(dissolved) 

~ b y : , 

Tina Davis, Laboratory Manager Date 

Mary*Amold, QA/QC Coordinator Date 

Tn< # fy i<m —i^ti. opmarn or <rwrpf i imr» conmrt#fl *> tnn rapon mu m u d upon **onmnon anq m i f u i auopnu by ih# C>TK to* wtion tntfctwtt <od oflr*#fjjrmi U M t r i fport m 0 < y imdt. Tfr* anMyttcM m t t . op*nom Of irmrprtji twm 

•U i r fUM r n i M n th» MM Mrjgmont ol Cora UDoruoftt*. Cw« laboraton**. nawvw. " t *M no - * » j m v or >«pr*Mril*llon. a W M a or •meMti. ry * iy typ*. i M anorMar/ dMdHni Mm* u l a M DroOuctwry, oroo* oDWinon* or p n M W W n n af 

W 9*s. eo» or w i w rmnom, oroowly. M t of wnd corm^cnon *.ih wfwn jucn •oorr i ; , . „ , „ , , _ 0 0 o f w ^ nnsa i *mno*v«r. Thii (BO<« ww* "ot oa rK>ro<Jue«iJ. .mow or ,n D*n\ wrtnout irv* wndsn anixov* rji Com I_MOMTO-.HI 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I 
Date: 04/19/99 

O.N 

Job Number. 990480 . . : 99999910 
Customer . . ENSR Customer Project ID. . . . : BOWEN-HO8BS007013411 

RUSSELL TURNER Project Descr ip t ion. . . . : Walk in Project 

Laboratory Customer Sample Date Time Date/ Time 
Sample ID Sample ID Matrix Sampled Sampled: Received Received 

990480-1 MW-1 (A-H) Water 02/11/99 15:00 02/13/99 12:35 

990480-2 TRIP BLANK Water 02/13/99 12:35 

Page 1 

"n(> arMivric-n results. ar-Tiio^ i-n'oretalions eonta "ec -" Hn,s reoon a-e cased r,pcr^ >r locat ion maier'al supplied: nv mrj Client ToF wrcse exclusive ancj ccnricleniial use itns 'ecO't ".as ceen maoe i"re anaJvT'C3' 'esuiLs, opinions-or rn-e'C'eta Irons 

Hn!}Jef>s&a represent i h * oes; luttqment pi Core Laooraiones Cote uacoiaio' es, ~^»*vever. rra«B5 no warranty or reDiesenaiion. exoiess c • Tinned, ot any lype. ano enoresavv biscianrs sane as to me croouCsiviiv. picp-tr operations: or pioiiiaWW'es.s erf 

jnv oil ^as. co-al or other -nirifl'.ii. ^ropelv .von or sano \r tcnnect on AI * - . such report is usfl<l Oi fe»e"!l uOOn toi anv reason wrat soever Thjj report snail nol be reproduced .r\ / jnce pan. wilhout tne Ant [en approval of Coia Lapocalorjes 



C O R E LABORATO RIE S 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 990480 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-H0BBS007013411 ATTN: RUSSELL TURNER, 

Customer Sample ID: MW-1 (A-H) Laboratory Sample ID: 990480-1 
Date Sampled : 02/11/99 ....: 02/13/99 
Time Sampled : 15:00 12:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SM 4500-CL B Chloride 290 20 mg/L 03/11/99 cmg 

EPA 160.1 Solids, Total Dissolved (TDS) 1180 50 mg/L 02/15/99 sps 

SW-846 7740 Selenium (Se) <0.01 0.01 mg/L 03/10/99 bt 

SW-846 7740 Selenium (Se), Diss. <0.01 0.01 mg/L 03/15/99 bt 

SW-846 3015 Acid Digestion, Total Metals Complete mg/L 03/09/99 r l 

SW-846 3015 Acid Digestion, Total Metals (GFAA) Complete mg/L 03/09/99 r l 

Filter sample prior to analysis Complete 02/15/99 r l 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (Al) 20.4 0.10 mg/L 04/15/99 bt 
Barium (Ba) 0.42 0.05 mg/L 03/15/99 bt 
Chromium (Cr) <0.05 0.05 mg/L 03/15/99 bt 
Iron (Fe) 11.3 0.05 mg/L 03/15/99 bt 
Manganese (Mn) 0.27 0.05 mg/L 03/15/99 bt 
Vanadium (V) 0.10 0.05 mg/L 03/15/99 bt 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (Al), Diss. 0.14 0.05 mg/L 03/15/99 bt 
Barium (Ba), Diss. 0.09 0.05 mg/L 03/15/99 bt 
Chromium (Cr), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Iron (Fe), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Manganese (Mn), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Vanadium (V), Diss. <0.05 0.05 mg/L 03/15/99 bt 

SW-846 3510B Extraction (Sep. Funnel) - Semivolatiles 
Separatory Funnel Liq/Liq Extraction complete 02/18/99 *HE 

SW-846 8270C Semivolatile Organics 
Acenaphthene ND 10.0 ug/L 02/19/99 *H6 
Acenaphthylene ND 10.0 ug/L 02/19/99 *HE 
Anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(b)fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(k)fIuoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(ghi)perylene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)pyrene ND 10.0 ug/L 02/19/99 *HE 
Butyl benzyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethoxy)methane ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethyl)ether ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroisopropyl)ether ND 10.0 ug/L 02/19/99 *HE 
Bis(2-ethylhexyl)phthalate ND 10.0 ug/L 02/19/99 *HE 
4-Bromophenyl phenyl ether ND 10.0 ug/L 02/19/99 *HE 
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C O R E L A B O R A T O R I E S 

Job Number: 990480 
L A B O R A T O R Y TEST R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER 

Customer Sample ID: MW-1 (A-H) Laboratory Sample ID: 990480-1 
Date Sampled : 02/11/99 Date Received : 02/13/99 
Time Sampled : 15:00 Time Received : 12:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION. SAMPLE RESULT REPORTING :LIMIT UNITS • DATE TECH 

Carbazole ND 10.0 ug/L 02/19/99 *HE 
4-ChloroaniIine ND 10.0 ug/L 02/19/99 *HE 
2-Chloronaphthalene ND 10.0 ug/L 02/19/99 *HE 
4-Chlorophenyl phenyl ether ND 10.0 ug/L 02/19/99 *HE 
Chrysene ND 10.0 ug/L 02/19/99 *HE 
Dibenzo(a,h)anthracene ND 10.0 ug/L 02/19/99 *HE 
Dibenzofuran ND 10.0 ug/L 02/19/99 *HE 
1,2-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,3-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,4-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
3,3-Dichlorobenzidine ND 20.0 ug/L 02/19/99 *HE 
Diethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Dimethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Di-n-butyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Di-n-octyl phthalate ND 10.0 ug/L 02/19/99 *HE 
2,4-Dinitrotoluene ND 10.0 ug/L 02/19/99 *HE 
2,6-Dinitrotoluene ND 10.0 ug/L 02/19/99 *HE 
Fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Fluorene ND 10.0 ug/L 02/19/99 *HE 
HexachIorobenzene ND 10.0 ug/L 02/19/99 *HE 
HexachIorobutadiene ND 10.0 ug/L 02/19/99 *HE 
HexachIorocyclopentadi ene ND 10.0 ug/L 02/19/99 *HE 
HexachIoroethane ND 10.0 ug/L 02/19/99 *HE 
Indeno(1,2,3-cd)pyrene ND 10.0 ug/L 02/19/99 *HE 
Isophorone ND 10.0 ug/L 02/19/99 *HE 
2-Methylnaphthalene ND 10.0 ug/L 02/19/99 *HE 
Naphthalene ND 10.0 ug/L 02/19/99 •HE 
o-Ni troaniline ND 10.0 ug/L 02/19/99 *HE 
m-Nitroaniline ND 10.0 ug/L 02/19/99 *HE 
p-Nitroani tine ND 10.0 ug/L 02/19/99 *HE 
Ni trobenzene ND 10.0 ug/L 02/19/99 *HE 
n-Ni trosodi-n-propyIami ne ND 10.0 ug/L 02/19/99 *HE 
n-Nitrosodiphenyl amine NO 10.0 ug/L 02/19/99 *HE 
Phenanthrene ND 10.0 ug/L 02/19/99 *HE 
Pyrene ND 10.0 ug/L 02/19/99 *HE 
1,2,4-Trichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
4-Chloro-3-methylphenol ND 10.0 ug/L 02/19/99 *HE 
2-Chlorophenol ND 10.0 ug/L 02/19/99 *HE 
2,4-D i chIorophenoI ND 10.0 ug/L 02/19/99 *HE 
2,4-Dimethylphenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dinitrophenol ND 50.0 ug/L 02/19/99 *HE 
2-Methyl-4,6-dini trophenol ND 50.0 ug/L 02/19/99 *HE 
2-Methylphenol (o-cresol) ND 10.0 ug/L 02/19/99 *HE 
3 & 4 Methylphenol (m&p cresol) ND 10.0 ug/L 02/19/99 *HE 
2-Nitrophenol ND 10.0 ug/L 02/19/99 *HE 
4-Nitrophenol ND 50.0 ug/L 02/19/99 *HE 
Pentachlorophenol ND 50.0 ug/L 02/19/99 *HE 
Phenol ND 10.0 ug/L 02/19/99 *HE 
2,4,5 -T r i chIorophenoI ND 10.0 ug/L 02/19/99 *HE 

Page 3 

onjiviiC'ii "•suHs. opinions or interpretations cc""a i hed >n --vjor: are cased - -v*M"iC^ arc :na:er'ai Supplied Cv t-,e pi'pn; 'or wriose e-cii.srve ano confidents use this report Mas peen maoe Thg analytical results options or mte'preta lions 

•I'presserj -eoresenr the oest judgment ot Core LaCoraiof.es Cere Ld •oratories. "oweve* ma«es no warranty or reo re sen talon, enpress or <mpiied. ot any type, ano expressly disclaims same as to the Drpduct.v.iy proper operairpns or profitableness pi 

.vy on qas. coal Or other mineral. Orogeny, wen o< sand ir. cor--**;:,on witn which sucn 'epon .s used Or reireit uppn ror any 'eason Anatsoever. Tus 'eDOrt snail not be reproduced in ,vnoie or in pari, .v-tnout the written approvaJ ot Core Laboratories 



C O R E LA B O R A TORI ES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number; 990480 Oate : 04 /19 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Customer Sample I D : MW-1 (A-H) 
Date Sampled : 0 2 / 1 1 / 9 9 
Time Sampled : 15:00 
Sample M a t r i x : Water 

Labo ra to r y Sample I D : 990480-1 
Date Received : 02 /13 /99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE: TECH 

2 , 4 , 6 - T r i c h l o r o p h e n o l ND 10.0 ug/L 02 /19 /99 fHE 
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C O R E LABORATORIES 

Job Number: 990480 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER 

Test Method. : EPA 160.1 : 2897 A n a l y s t . . . : sps 
Method D e s c r i p t i o n . : Sol i d s , T o t a l D i s s o l v e d (TDS) U n i t s , . 

A n a l y s t . . . : sps 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

MB <50 50 02 /15 /99 1350 
MD 990480-1 1162 1176 1.2 R 20 02 /15 /99 1350 

Test Method. : SM 4500-CL B : 3269 A n a l y s t . . . : cmg 
Method D e s c r i p t i o n . : C h l o r i d e ( a r g e n t o m e t r i c ) U n i t s . . . : mg/L 
P a r a m e t e r . . . : C h l o r i d e 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value C a l c . Resu l t * L i m i t s Date/Time 

MB <2 2 03 /11 /99 1400 
LCS WS990703 47 50.000000 94.0 % 9 0 . 0 - 1 1 0 . 0 03 /11 /99 1400 
MD 990660-2 76 76 0 .0 R 20 03 /11 /99 1400 
MS 990660-2 WS990703 165 100.000000 76 89 .0 % 80-120 03 /11 /99 1400 

Test Method. : SU-846 7740 : 3273 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Selenium (GFAA) U n i t s . . . 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB <0.01 0.005 03 /10 /99 1400 
ICV MS990128 0.0258 0.0250 103.2 % 90-110 03 /10 /99 1506 
MB <0.01 0.005 03 /10 /99 1613 
LCS MS990128 0.0267 0.0250 106.8 % 80-120 03 /10 /99 1719 
MS 990482-1 MS990128 0.0219 0.0250 <0.01 87 .6 % 75-125 03 /10 /99 1932 
MSD 990482-1 MS990128 0.0170 0.0219 0.0250 <0.01 68 .0 % 75-125 03 /10 /99 2038 

25.2 R 20 
CCB <0.01 0.005 03 /10 /99 2144 
CCV MS990128 0.0244 0.0250 97 .6 % 80-120 03 /10 /99 2251 
CCB 31099 -2 <0.01 0.005 03 /11 /99 0528 
CCV 31099 -2 MS990128 0.0207 0.0250 82 .8 % 80-120 03 /11 /99 0635 
PDS 990842-1 MS990128 0.0246 0.0250 <0.01 98 .4 % 75-125 03 /11 /99 0741 
PSD 990842-1 MS990128 0.0231 0.0246 0.0250 <0.01 92 .4 % 75-125 03 /11 /99 0847 

6 .3 R 20 
CCB 31099 -3 <0.01 0.005 03 /11 /99 0954 
CCV 31099 -3 MS990128 0.0264 0.0250 105.6 % 90-110 03 /11 /99 1100 

Test Method. : SW-846 6010B B a t c h . . , : 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : M e t a l s - A n a l y s i s ( ICAP) U n i t s . . . : mg/L 

A n a l y s t . 
: mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date/Time 

ICB -0 .00867 0.10 03 /15 /99 1324 
ICV MS990112 9.73339 10.0 97 .3 % 90-110 03 /15 /99 1333 
ISA MS990095 96.65311 100.0 96 .7 % 80-120 03 /15 /99 1344 
ISB MS990094 95.51260 100.0 95.5 % 80-120 03 /15 /99 1349 
CCB -0 .07681 0.10 03 /15 /99 1416 
CCV MS990107 4.84232 5.000 96 .8 % 90-110 03 /15 /99 1429 
CCV MS990107 4.87135 5.000 97 .4 % 90-110 03 /15 /99 1533 
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C O R E LABORATORIES 

Job Number: 990480 
Q U A L I T Y C O N T R 0 L R E S U L T S 

Da te : 04 /19 /99 

CUSTOMER: ENSR PROJECT : BOWEN-HOBBSQ07013411 ATTN : RUSSELL TURNER 

Test Method. : SW-846 6010B : 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s . . . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

CCB 0.02668 0.10 03/15/99 1559 
CCB 0.00653 0.10 03/15/99 1658 
CCV MS990107 4.96395 5.000 99 .3 % 90-110 03/15/99 1703 
MS 990799-1 PDS031599 1.10994 1.000 0.01534 109.5 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.13514 1.10994 1.000 0.01534 112.0 % 75-125 03/15/99 1739 

2 .2 R 20 
CCB 0.01182 0.10 03/15/99 1814 
CCV MS990107 4.92190 5.000 98 .4 % 90-110 03/15/99 1819 
CCB 0.00287 0.10 03/15/99 1858 
CCV MS990107 4.98147 5.000 99 .6 % 90-110 03/15/99 1902 
MB 0.02977 0.10 03/15/99 1937 
LCS 3010030999 2.09361 2.000 104.7 % 80-120 03/15/99 1941 
MS 990671 -1 3010030999 1.86649 2.000 0.01552 92.5 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 2.11166 1.86649 2.000 0.01552 104.8 % 75-125 03 /15 /99 1955 

12.3 R 20 
CCB 0.04816 0.10 03/15/99 2026 
CCV MS990107 5.13870 5.000 102.8 % 90-110 03/15/99 2039 

Test Method. : SW-846 6010B : 3319 A n a l y s t . . . . : b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) U n i t s . . : mg/L 

: Bar ium (Ba) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0.00642 0.05 03/15/99 1324 
ICV MS990112 9.97749 10.0 9 9 . 8 X 90-110 03/15/99 1333 
ISB MS990094 0.23572 0.25 94.3 % 80-120 03/15/99 1349 
CCB -0.00642 0.05 03 /15 /99 1416 
CCV MS990107 4.88481 5.000 97 .7 % 90-110 03/15/99 1429 
CCV MS990107 4.94053 5.000 9 8 . 8 % 90-110 03/15/99 1533 
CCB -0.00750 0.05 03/15/99 1559 
CCB -0.00750 0.05 03 /15 /99 1658 
CCV MS990107 5.01982 5.000 100.4 X 90-110 03/15/99 1703 
MS 990799-1 PDS031599 1.06718 1.000 -0.00428 107.1 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.07896 1.06718 1.000 -0 .00428 108.3 X 75-125 03/15/99 1739 

1.1 R 20 
CCB -0.00750 0.05 03/15/99 1814 
CCV MS990107 4.97696 5.000 99.5 X 90-110 03 /15 /99 1819 
CCB -0.00642 0.05 03/15/99 1858 
CCV MS990107 5.01875 5.000 100,4 % 90-110 03/15/99 1902 
MB -0.00642 0.05 03/15/99 1937 
LCS 3010030999 1.98114 2.000 99 .1 % 80-120 03 /15 /99 1941 
MS 990671 -1 3010030999 2.12150 2.000 0.37608 87.3 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 2.36151 2.12150 2.000 0.37608 99 .3 % 75-125 03/15/99 1955 

10.7 R 20 
CCB -0.00428 0.05 03/15/99 2026 
CCV MS990107 5.15482 5.000 103.1 % 90-110 03/15/99 2039 
CCB 0.01068 0.05 03/15/99 2108 
CCV MS990107 5.04000 5.000 100.8 % 90-110 03/15/99 2115 
MB 0.01091 0.05 03/15/99 2118 
LCS 301503099 1.97208 2.00 9 8 . 6 % 80-120 03 /15 /99 2120 
MS 990482-1 3015030999 2.22954 2.000 0.27144 97 .9 % 75-125 03/15/99 2122 
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C O R E L A B O R A T O R I E S 

Job Number: 990480 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER 

Test Method, : SW-846 6010B Ba tch . , . : 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta l s A n a l y s i s (ICAP) U n i t s . . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date/T ime 

MSD 990482-1 3015030999 2.16286 2.22954 2.000 0.27144 9 4 . 6 % 75-125 03 /15 /99 2124 
3.0 R 20 

CCB 0.02322 0.05 03 /15 /99 2129 
CCV MS990107 5.05793 5.000 101.2 % 90-110 03 /15 /99 2134 

Test Method, : SW-846 601QB B a t c h . . • 3319 Ana l ys t . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s . . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB -0.00215 0.05 03 /15 /99 1324 
ICV MS990112 9.83657 10.0 98 .4 % 90-110 03 /15 /99 1333 
ISB MS990094 0.23483 0.25 93 .9 % 80-120 03 /15 /99 1349 
CCB -0.00372 0.05 03 /15 /99 1416 
CCV MS990108 5.08831 5.000 101.8 % 90-110 03 /15 /99 1446 
CCV MS990108 5.11872 5.000 102.4 % 90-110 03 /15 /99 1548 
CCB -0 .00600 0.05 03 /15 /99 1559 
CCB -0 .00439 0.05 03 /15 /99 1658 
CCV MS990108 5.07135 5.000 101.4 % 90-110 03 /15 /99 1715 
MS 990799-1 PDS031599 1.08548 1.000 0.00351 108.9 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.10097 1.08548 1.000 0.00351 110.4 % 75-125 03 /15 /99 1739 

1.4 R 20 
CCB -0.00410 0.05 03 /15 /99 1814 
CCV MS990108 5.11774 5.000 102.4 % 90-110 03 /15 /99 1832 
CCB -0.00292 0.05 03 /15 /99 1858 
CCV MS990108 5.11315 5.000 102.3 % 90-110 03 /15 /99 1912 
MB -0.00418 0.05 03 /15 /99 1937 
LCS 3010030999 1.92115 2.000 96 .1 % 80-120 03 /15 /99 1941 
MS 990671-1 3010030999 1.85837 2.000 0.02183 91 .8 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 1.89063 1.85837 2.000 0.02183 93 .4 % 75-125 03 /15 /99 1955 

1.7 R 20 
CCB -0.00610 0.05 03 /15 /99 2026 
CCV MS990108 5.27246 5.000 105.4 % 90-110 03 /15 /99 2044 
MB 0.00252 0.05 03 /15 /99 2049 
LCS 301503099 1.83784 2.00 91 .9 % 80-120 03 /15 /99 2054 
MS 990482-1 3015030999 1.83631 2.000 0.01572 91 .0 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 1.84468 1.83631 2.000 0.01572 91 .4 % 75-125 03 /15 /99 2101 

0.5 R 20 
CCB -0 .00238 0.05 03 /15 /99 2108 
CCV MS990108 4.90665 5.000 98 .1 % 90-110 03 /15 /99 2111 

Test Method. : SW-846 6010B B a t c h . . . . . . : 3319 A n a l y s t . . : b t 
Method D e s c r i p t i o n . : Meta l s A n a l y s i s (ICAP) U n i t s . . : mg/L 
P a r a m e t e r . . . : I r o n (Fe) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .01622 0.05 03 /15 /99 1324 
ICV MS990112 9.73699 10.0 97.4 % 90-110 03 /15 /99 1333 
ISA MS990095 94.41921 100.0 94 .4 % 80-120 03 /15 /99 1344 
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C O R E LA B O R A TORI ES 

Job Number: 990480 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method : SW-846 6010B Batch.. • 3319 Analyst . . . : bt . 
Method Descr ip t ion . : Metals Analysis (ICAP) Un i t s . . 

: I ron (Fe) 

QC Lab ID Reagent QC Result QC Result True Value Orig Value Calc. Result * Limits Date/Time 

ISB MS990094 92.61569 100.0 92.6 % 80-120 03/15/99 1349 
CCB 0.00718 0.05 03/15/99 1416 
CCV MS990108 5.08773 5.000 101.8 % 90-110 03/15/99 1446 
CCV MS990108 5.12198 5.000 102.4 % 90-110 03/15/99 1548 
CCB -0.01437 0.05 03/15/99 1559 
CCB -0.00267 0.05 03/15/99 1658 
CCV MS990108 5.07030 5.000 101.4 % 90-110 03/15/99 1715 
MS 990799-1 PDS031599 1.13224 1.000 0.05310 107.9 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.14611 1.13224 1.000 0.05310 109.3 % 75-125 03/15/99 1739 

1.2 R 20 
CCB -0.01486 0.05 03/15/99 1814 
CCV MS990108 5.13707 5.000 102.7 % 90-110 03/15/99 1832 
CCB -0.01655 0.05 03/15/99 1858 
CCV MS990108 5.13406 5.000 102.7 % 90-110 03/15/99 1912 
MB 0.06096 0.05 03/15/99 1937 
LCS 3010030999 1.92146 2.000 96.1 % 80-120 03/15/99 1941 
MS 990671 -1 3010030999 1.87288 2.000 0.07158 90.1 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 1.91956 1.87288 2.000 0.07158 92.4 % 75-125 03/15/99 1955 

2.5 R 20 
CCB 0.00442 0.05 03/15/99 2026 
CCV MS990108 5.25509 5.000 105.1 % 90-110 03/15/99 2044 
MB -0.00153 0.05 03/15/99 2049 
MS 990482-1 3015030999 6.16588 2.000 7.06424 -44.9 % 75-125 03/15/99 2059 
MSD 990482-1 3015030999 6.96977 6.16588 2.000 7.06424 -4.7 % 75-125 03/15/99 2101 

12.2 R 20 
CCB 0.31491 0.05 03/15/99 2108 
CCV MS990108 4.92815 5.000 98.6 % 90-110 03/15/99 2111 

Test Method. : SW-846 6010B • 3319 Analyst . . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) Un i t s . . . . . . . . . . . . : mg/L 

(Mn) 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc. Result * L imi ts Date/Time 

ICB -0.00329 0.05 03/15/99 1324 
ICV MS990112 9.81722 10.0 98.2 % 90-110 03/15/99 1333 
ISB MS990094 0.23854 0.25 95.4 X 80-120 03/15/99 1349 
CCB -0.00329 0.05 03/15/99 1416 
CCV MS990108 5.08862 5.000 101.8 % 90-110 03/15/99 1446 
CCV MS990108 5.11434 5.000 102.3 % 90-110 03/15/99 1548 
CCB -0.00290 0.05 03/15/99 1559 
CCB -0.00256 0.05 03/15/99 1658 
CCV MS990108 5.07150 5.000 101.4 % 90-110 03/15/99 1715 
MS 990799-1 PDS031599 1.08456 1.000 -0.00097 108.6 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.09897 1.08456 1.000 -0.00097 110.0 % 75-125 03/15/99 1739 

1.3 R 20 
CCB -0.00312 0.05 03/15/99 1814 
CCV MS990108 5.11117 5.000 102.2 % 90-110 03/15/99 1832 
CCB -0.00246 0.05 03/15/99 1858 
CCV MS990108 5.11126 5.000 102.2 % 90-110 03/15/99 1912 
MB -0.00219 0.05 03/15/99 1937 
LCS 3010030999 1.91199 2.000 95.6 % 80-120 03/15/99 1941 
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C O R E LABORATORIES 

Q U A L I T Y C 0 N T R 0 L R E S U L T S 
Job Number : 990480 Da te : 04 /19 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method. . . : SW-846 6010B Batch . . : 3 3 1 9 Ana l ys t b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) U n i t s . : mg/L 

Ana l ys t 

• • " i 

QC Lab ID Reagent QC R e s u l t QC Resu l t True Value O r i g . Va lue Ca l c . Resu l t * L i m i t s Date/T ime 

MS 990671-1 3010030999 2.02940 2.000 0.21127 90 .9 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 2.06858 2.02940 2.000 0.21127 92 .9 % 75-125 03 /15 /99 1955 

1.9 R 20 
CCB -0.00284 0.05 03 /15 /99 2026 
CCV MS990108 5.25330 5.000 105.1 % 90-110 03 /15 /99 2044 
MB 0.00507 0.05 03 /15 /99 2049 
LCS 301503099 1.81550 2.00 90 .8 % 80-120 03 /15 /99 2054 
MS 990482-1 3015030999 1.93977 2.000 0.16204 88 .9 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 1.95457 1.93977 2.000 0.16204 89 .6 % 75-125 03 /15 /99 2101 

0.8 R 20 
CCB 0.00460 0.05 03 /15 /99 2108 
CCV MS990108 4.85252 5.000 97 .1 % 90-110 03 /15 /99 2111 

Test Method. Ba t ch . : 3319 A n a l y s t b t 
Method D e s c r i p t i o n . : Me ta l s ̂ A n a l y s i s ( ICAP) U n i t s . - * : mg/L 
P a r a m e t e r . . . : Vanadium (V) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/T ime 

ICB -0.00195 0.05 03 /15 /99 1324 
ICV MS990112 9.75665 10.0 97 .6 % 90-110 03 /15 /99 1333 
ISB MS990094 0.22562 0.25 90 .2 % 80-120 03 /15 /99 1349 
CCB -0 .00130 0.05 03 /15 /99 1416 
CCV MS990108 5.08355 5.000 101.7 % 90-110 03 /15 /99 1446 
CCV MS990108 5.11973 5.000 102.4 % 90-110 U3/15/99 1548 
CCB -0 .00194 0.05 03 /15 /99 1559 
CCB -0 .00178 0.05 03 /15 /99 1658 
CCV MS990108 5.07307 5.000 101.5 % 90-110 03 /15 /99 1715 
MS 990799-1 PDS031599 1.08019 1.000 -0 .00016 108.0 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.10130 1.08019 1.000 -0 .00016 110.1 % 75-125 03 /15 /99 1739 

1.9 R 20 
CCB -0 .00147 0.05 03 /15 /99 1814 
CCV MS990108 5.10386 5.000 102.1 % 90-110 03 /15 /99 1832 
CCB -0 .00147 0.05 03 /15 /99 1858 
CCV MS990108 5.10912 5.000 102.2 % 90-110 03 /15 /99 1912 
MB -0 .00170 0.05 03 /15 /99 1937 
LCS 3010030999 1.91418 2.000 9 5 . 7 % 80-120 03 /15 /99 1941 
MS 990671 -1 3010030999 1.86398 2.000 0.01589 92 .4 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 1.90246 1.86398 2.000 0.01589 94 .3 % 75-125 03 /15 /99 1955 

2.0 R 20 
CCB -0 .00163 0.05 03 /15 /99 2026 
CCV MS990108 5.25274 5.000 105.1 % 90-110 03 /15 /99 2044 
MB 0.00515 0.05 03 /15 /99 2049 
MS 990482-1 3015030999 1.81264 2.000 0.05038 88 .1 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 1.82319 1.81264 2.000 0.05038 88 .6 % 75-125 03 /15 /99 2101 

0 .6 R 20 
CCB 0.00203 0.05 03 /15 /99 2108 
CCV MS990108 4.73552 5.000 9 4 . 7 % 90-110 03 /15 /99 2111 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number: 990480 Date: 04/19/99 

CUSTOMER:; ENSR PROJECT: BOWEN-H0BBS007013411 . ATTN: RUSSELL TURNER 

Test Method.. :: SW-846 7740 Batch. . . : 3339 Analyst. . : bt 
Method Descr ip t ion . : Selenium (GFAA) 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date/Time 

ICB <0.01 0.005 03/15/99 1600 
ICV MS990140 0.0249 0.0250 99.6 % 90-110 03/15/99 1643 
MS 990483-1 MS980135 0.02115 <0.01 84.6 % 75-125 03/15/99 2019 
CCB <0.01 0.005 03/15/99 2102 
CCV MS990140 0.02246 0.0250 89.8 % 90-110 03/15/99 2145 
MSD 990483-1 MS990140 0.02032 0.02115 0.0250 <0.01 81.3 % 75-125 03/15/99 2229 

4.0 R 20 
CCB 31599 -2 <0.01 0.005 03/15/99 2312 
CCV 31599 -2 MS990140 0.02155 0.0250 86.2 % 90-110 03/15/99 2355 

: SW-846 6010B : 3955 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) : mg/L 

: Aluminum (A l ) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

ICB 0.0183 04/15/99 0950 
ICV MS990112 9.795 10.0 98.0 % 90-110 04/15/99 0959 
ISA MS990095 97.06 100.0 97.1 % 80-120 04/15/99 1013 
ISB MS990094 96.86 100.0 96.9 % 80-120 04/15/99 1017 
ISB MS990094 95.76 100.0 95.8 % 80-120 04/15/99 1025 
CCV MS990107 4.779 5.000 95.6 % 90-110 04/15/99 1036 
MB 0.0364 04/15/99 1044 
LCS 3015030999 2.019 2.000 101.0 % 80-120 04/15/99 1050 
MS 990482-1 3015030999 11.70 2.000 12.30 -30.0 % 75-125 04/15/99 1057 
MSD 990482-1 3015030999 10.19 11.70 2.000 12.30 -105.5 % 75-125 04/15/99 1101 

13.8 R 20 
PDS 990482-1 PDS041599 15.79 4.000 12.30 87.2 % 75-125 04/15/99 1107 
PSD 990482-1 PDS041599 15.99 15.79 4.000 12.30 92.2 % 75-125 04/15/99 1111 

1.3 R 20 
CCB 0.0046 04/15/99 1131 
CCV MS990107 4.601 5.000 % 04/15/99 1135 
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C O R E LABORATO RIE S 

Q U A L I T Y A S S U R A N C E 0 O T B R 

ND = Analyte Not Detected above the quantitation Limit 
Numerical values expressed i n the 1 LIMITS/'DILUTION' column are Practical Quantitation Limits (PQL). A 
f i n a l result of "ND" should be considered as "less than the PQL" (<PQL) unless otherwise indicated. 

The detection l i m i t s and units reported i n the Quality Control (QC) Report may not coincide with the 
values reported i n the Laboratory Test Results Report because the data presented i n the QC Report may not 
account for sample preparation and dilutions performed. 

The date and time analyzed on the QC Report reflects either the actual date and/or time of sample 
analysis or the date and/or time of analysis completion for a sample batch. 

Results for s o i l samples are reported on a wet weight basis (unless otherwise indicated). 

Cited Test Methods are obtained from the following documents: 
EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983 
U.S. EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition, 
1986 and Updates I , I I , 1IA, and IIB 
Standard Methods for the Examination of Water and Wastewater, 14th Ed., 1976, 15th Ed., 1981, and 
18th Ed., 1992 
United Oil Processors (UOP) Manual of Laboratory Test Methods 
Hach Handbook of Water Analysis, 1979 

S U B C O N T R A C T E D L A B O R A T O R Y L O C A T I O N S 

For a n a l y s i s per formed by a subcontract l a b o r a t o r y , an •*• and the designated l a b o r a t o r y code i s 
i n d i c a t e d i n the "TECHN" column of the Laboratory Test Results Report . 

Core L a b o r a t o r i e s : 

Anaheim * A N Houston Environmental * H E 
Aurora * A U Houston Petroleum * H P 
Carrollton 

*• 
C R Indianapolis * I N 

Casper * C A Long Beach * L B 
Corpus C h r i s t i * C C New Orleans * N 0 
Edison * E D Valparaiso * V P 
Hol l i s t e r * H R Other * X X 

Q U A L I T Y A S S U R A N C E R E P O R T C O D E S 

NC = Not C a l c u l a b l e due t o values lower than the r e p o r t i n g l i m i t 

BLANKS REFERENCE STANDARDS SPIKES DUPLICATES 

MB = Method Blank CS = C a l i b r a t i o n Standard MS = M a t r i x Spike 
RB = Reagent Blank RS = Reference Standard PDS = Pos t -Diges t Spike 
IB = In s t rumen t Blank ICV = I n i t i a l C a l i b . V e r i f i c a t i o n BS = Blank Spike 
ICB = I n i t i a l C a l i b . Blank CCV = Con t inu ing C a l i b . V e r i f i c a t i o n SS = Surrogate Spike 
CCB = Cont . C a l i b . Blank LCS = Labora to ry C o n t r o l Standard 

MSD = M a t r i x Sp ike Dupl 
SD - Sample D u p l i c a t e 
MD - Method D u p l i c a t e 

For o r g a n i c parameters , t he b lank va lue r e p o r t e d i n the QC s e c t i o n of t h e r e p o r t i s t he lowest r e p o r t a b l e l i m i t f o r 
t he method. 

3645 B e g l i s Pkwy 
Su lphur , LA 70663 
(318) 583-4926 
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C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990481 

The revised report reflects the following changes: 

SAMPLE ID: PARAMETER CHANGES MADE: 

990481-0001 TOTAL SELENIUM: 
EPA METHOD 7740 

Detection limit changed from 
0.005 to 0.01 mg/L 

990481-0001 DISSOLVED SELENIUM 
EPA METHOD 7740 

Detection limit changed from 
0.05 to O.Olmg/L 

Reviewed by: 

Tina Davis, Laboratory Manager Date 

Mary Arnold, QA/QC Coordinator Date 
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C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990481 

ANALYSIS: METALS: EPA METHOD: SW-846 6010B 

The revised report reflects the addition of the following metals analysis for sample 990481-
0001 (Client ID:MW-2 (A-H), as requested by the client. 

aluminum(dissolved) 
iron(dissolved) 
vanadium(dissolved) 

Reviewed by: , . 

Tina Davis, Laboratory Manager Date 

MaryArnold, QA/QC Coordinator Date 

I or « S«t. ntfnaul m% • 



C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990481 

ANALYSIS: METALS: EPA METHOD: SW-846 6010B 

The revised report-reflects the addition of the following metals analysis for sample 990481-
0001 (Client ID:MW-2 (A-H), as requested by the client. 

molybdenum(total and dissolved), 
silver(total and dissolved) 
barium(dissolved) 
chromium(dissolved) 
manganese(dissolved) 

Reviewed by: 

Tina Davis, Laboratory Manager Date 

Mary Arnold, QA/QC Coordinator Date 



C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990481 

ANALYSIS: ALKALINITY: EPA METHOD 310.1 

In the analysis of sample 990481-0001 (Client ID: MW-2 (A-H)) the %RSD(20.7) for the matrix 
duplicate analysis was above the method specified criteria(<20%). A method blank was also 
analyzed and within the method specified criteria. The sample was reanalyzed, outside of the 
holding time, with an acceptable %RSD(6.6). 

Reviewed by: 

Tina Davis, Laboratory Manager Date 

Date 



C O R E LABORATORIES 

S A M P L E 1 N F O R M A T I 
Date: 04/19/99 

ON 

Job Number. 990481 99999910 
Customer . . . ENSR Customer Project ID . . BOUEN-HOBBS007013411 
At tn RUSSELL TURNER Project Descr ip t ion. . . . : Walk in Project 

Laboratory Customer Sample Date Time Date • Time 
Sample ID Sample ID Matrix Sampled Sampled Received: Received 

990481 -1 MW-2 (A-H) Water 02/11/99 17:00 02/13/99 12:35 

990481-2 TRIP BLANK Water 02/13/99 12:35 

Page 1 

"nn ing.v r.ai -esu'ts opinions O' i 'e '0' f i ia: z" ? : ^ " ^ n e d -n m.'i ' i con are oaseo upon informai-on aoa mareoai supplied ov me client 'or w^ose- ^it iusive ana con'irjeniiai use tris repo'i has Ceen made Tne anaiy'ica '"su^is. opin-cns or mteroreia Mons 

expressed -©present ine nest iudgmenr o" C-re _iioraiorias Core Laooratones^ however, makes no warraniy or reo'eseniaiionL express O' "npned. o' ar'v rvos. and e*press'y disclaims same as TO the prooucnviiy. o'^oer operations or profitableness oi 

any ou qas -oai or other mmeiai. p'ocer;v. *e> : - tsntj m connectipn with which such rapon is used or rejied uoon ?or any reason whatsoever Th.s *eoori snail npi pe reproduced, fn wnoje or jn pari, without the w r e n apprpuar ot Core LaOOfaiPnes 



C O R E LABORATORIES 

Job Number: 990481 
L A B O R A T O R Y TEST R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-H08BS007013411 ATTN : RUSSELL TURNER 

Customer Sample ID: MW-2 (A-H) 
Date Sampled : 02/11/99 
Time Sampled : 17:00 
Sample Matrix : Water 

Laboratory Sample ID: 990481-1 
Date Received : 02/13/99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 310.1 Alkalinity, Total as CaC03 1520 1 mg/L CaC03 02/15/99 bt 

EPA 300.0 Bromide (Br) 1.1 0.1 mg/L 02/22/99 *HE 

SM 4500-CL B Chloride 280 20 mg/L 02/17/99 cmg 

SM 4500-F C Fluoride CF) 1.5 0.1 mg/L 02/17/99 cmg 

EPA 353.3 Nitrogen, Nitrate as N CN03-N) <0.05 0.05 mg/L 03/04/99 bt 

EPA 160.1 Solids, Total Dissolved (TDS) 1070 50 mg/L 02/15/99 sps 

EPA 375.4 Sulfate (S04) 150 50 mg/L 02/23/99 cmg 

SW-846 7470 Mercury (Hg) <0.002 0.002 mg/L 02/17/99 Jlw 

SW-846 7740 Selenium (Se) <0.01 0.01 mg/L 03/11/99 bt 

SW-846 7740 Selenium (Se), Diss. <0.01 0.01 mg/L 03/15/99 bt 

SW-846 3010 Acid Digestion, Total Metals Complete 02/19/99 r l 

SW-846 3015 Acid Digestion, Total Metals (GFAA) Complete mg/L 03/09/99 r l 

Filter sample'prior to analysis Complete 02/15/99 r l 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (Al) 91.8 0.10 mg/L 03/15/99 bt 
Antimony (Sb) <0.05 0.05 mg/L 02/23/99 bt 
Arsenic (As) <0.05 0.05 mg/L 02/23/99 bt 
Barium (Ba) 1.56 0.05 mg/L 02/23/99 bt 
Beryl Iium (Be) <0.05 0.05 mg/L 02/23/99 bt 
Boron (B) 0.39 0.20 mg/L 03/02/99 bt 
Cadmium (Cd) <0.01 0.01 mg/L 02/23/99 bt 
Calcium (Ca) 983 5 mg/L 03/02/99 bt 
Chromium (Cr) 0.11 0.05 mg/L 02/23/99 bt 
Cobalt (Co) <0.05 0.05 mg/L 02/23/99 bt 
Copper (Cu) <0.05 0.05 mg/L 02/23/99 bt 
Iron (Fe) 54.5 0.05 mg/L 03/02/99 bt 
Lead (Pb) <0.05 0.05 mg/L 02/23/99 bt 
Magnesium (Mg) 102 0.1 mg/L 03/02/99 bt 
Manganese (Mn) 0.83 0.05 mg/L 02/23/99 bt 
Molybdenum (Mo) 1.17 0.05 mg/L 03/02/99 bt 
Nickel (Ni) 0.07 0.05 mg/L 02/23/99 bt 
Potassium (K) 22.8 5.0 mg/L 03/02/99 bt 
Sodium (Na) 107 1 mg/L 03/15/99 bt 
SiIver (Ag) <0.05 0.05 mg/L 03/02/99 bt 
Titanium (Ti) 1.29 0.05 mg/L 02/23/99 bt 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 990481 

CUSTOMER: ENSR 

Customer Sample ID: MW-2 (A-H) 
Date Sampled : 02/11/99 
Time Sampled : 17:00 
Sample Matrix : Water 

Date: 04/19/99 

PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Laboratory Sample ID: 990481-1 
Date Received : 02/13/99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Vanadium (V) 0.29 0.05 mg/L 02/23/99 bt 
Zinc (Zn) 0.11 0.05 mg/L 02/23/99 bt 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (Al), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Barium (Ba), Diss. 0.08 0.05 mg/L 04/05/99 bt 
Chromium (Cr), Diss. <0.05 0.05 mg/L 04/05/99 bt 
Iron (Fe), Diss. 0.13 0.05 mg/L 03/15/99 bt 
Manganese (Mn), Diss. <0.05 0.05 mg/L 04/05/99 bt 
Molybdenum (Mo), Diss. 0.16 0.05 mg/L 04/05/99 bt 
Silver (Ag), Diss. <0.05 0.05 mg/L 04/05/99 bt 
Vanadium (V), Diss. <0.05 0.05 mg/L 03/15/99 bt 

SW-846 3510B Extraction (Sep. Funnel) - Semivolatiles 
Separatory Funnel Liq/Liq Extraction complete 02/18/99 *HE 

SW-846 8270C Semivolatile Organics 
Acenaphthene ND 10.0 ug/L 02/19/99 *HE 
Acenaphthylene ND 10.0 ug/L 02/19/99 *HE 
Anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(b)fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(k)fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(ghi)perylene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)pyrene ND 10.0 ug/L 02/19/99 *HE 
Butyl benzyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethoxy)methane ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethyl)ether ND 10.0 ug/L 02/19/99 •HE 
Bis(2-chloroisopropyl)ether ND 10.0 ug/L 02/19/99 *HE 
Bis(2-ethylhexyl)phthalate ND 10.0 ug/L 02/19/99 *HE 
4-Bromophenyl phenyl ether ND 10.0 ug/L 02/19/99 *HE 
Carbazole ND 10.0 ug/L 02/19/99 *HE 
4-Chloroaniline ND 10.0 ug/L 02/19/99 *HE 
2-Chloronaphthalene ND 10.0 ug/L 02/19/99 *HE 
4-Chlorophenyl phenyl ether ND 10.0 ug/L 02/19/99 *HE 
Chrysene ND 10.0 ug/L 02/19/99 *HE 
D i benzo(a,h)anth racene ND 10.0 ug/L 02/19/99 *HE 
Dibenzofuran ND 10.0 ug/L 02/19/99 *HE 
1,2-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,3-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,4-D i chIorobenzene ND 10.0 ug/L 02/19/99 *HE 
3,3-DichIorobenzidine ND 20.0 ug/L 02/19/99 *HE 
Diethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Dimethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Di-n-butyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Di-n-octyl phthalate ND 10.0 ug/L 02/19/99 *HE 
2,4-D i n i t rot oIuene ND 10.0 ug/L 02/19/99 *HE 
2,6-Dinitrotoluene ND 10.0 ug/L 02/19/99 *HE 
Fluoranthene ND 10.0 ug/L 02/19/99 *HE 
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C O R E LABORATO RIE S 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 990481 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Customer Sample ID: MU-2 (A-H) Laboratory Sample ID: 990481-1 
Date Sampled : 02/11/99 ....: 02/13/99 
Time Sampled : 17:00 , ..• 12:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS I DATE TECH 

Fluorene ND 10.0 ug/L 02/19/99 *HE 
Hexachlorobenzene ND 10.0 ug/L 02/19/99 *HE 
HexachIorobutadi ene ND 10.0 ug/L 02/19/99 *HE 
HexachlorocycIopentadiene ND 10.0 ug/L 02/19/99 *HE 
HexachIoroethane ND 10.0 ug/L 02/19/99 *HE 
Indeno(1,2,3-cd)pyrene ND 10.0 ug/L 02/19/99 *HE 
I sophorone ND 10.0 ug/L 02/19/99 *HE 
2-Methylnaphthalene ND 10.0 ug/L 02/19/99 *HE 
Naphthalene ND 10.0 ug/L 02/19/99 *HE 
o-Nitroaniline ND 10.0 ug/L 02/19/99 *HE 
m-Nitroaniline ND 10.0 ug/L 02/19/99 *HE 
p-Nitroaniline ND 10.0 ug/L 02/19/99 *HE 
Nitrobenzene ND 10.0 ug/L 02/19/99 *HE 
n-Nitrosodi-n-propylamine ND 10.0 ug/L 02/19/99 *HE 
n-N i t rosod i ph enyIam i ne ND 10.0 ug/L 02/19/99 *HE 
Phenanthrene ND 10.0 ug/L 02/19/99 *HE 
Pyrene ND 10.0 ug/L 02/19/99 *HE 
1,2,4-Trichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
4-Chioro-3-methyl phenol ND 10.0 ug/L 02/19/99 *HE 
2-Chlorophenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dichlorophenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dimethylphenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dinitrophenol ND 50.0 ug/L 02/19/99 *HE 
2-Methyl-4,6-dinit rophenoI ND 50.0 ug/L 02/19/99 *HE 
2-Methylphenol (o-cresol) ND 10.0 ug/L 02/19/99 *HE 
3 & 4 Methylphenol (m&p cresol) ND 10.0 ug/L 02/19/99 *HE 
2-Nitrophenol ND 10.0 ug/L 02/19/99 *HE 
4-Nitrophenol ND 50.0 ug/L 02/19/99 *HE 
Pentach t orophenoI ND 50.0 ug/L 02/19/99 *HE 
Phenol ND 10.0 ug/L 0?/19/99 *HE 
2,4,5-Trichlo roph enoI ND 10.0 ug/L 02/19/99 *HE 
2,4,6-Trichlorophenol ND 10.0 ug/L 02/19/99 *HE 

SW-846 8260B Volatile Organics 
Acetone ND 50 ug/L 02/24/99 mk 
Benzene ND 5 ug/L 02/24/99 mk 
Bromobenzene ND 5 ug/L 02/24/99 mk 
B romochIoromethane ND 5 ug/L 02/24/99 mk 
Bromodi chIorometh ane ND 5 ug/L 02/24/99 mk 
Bromoform ND 5 ug/L 02/24/99 mk 
Bromomethane ND 10 ug/L 02/24/99 mk 
2-Butanone (MEK) ND 50 ug/L 02/24/99 mk 
n-Butylbenzene ND 5 ug/L 02/24/99 mk 
sec-Butylbenzene ND 5 ug/L 02/24/99 mk 
tert-Butylbenzene ND 5 ug/L 02/24/99 mk 
Carbon disulfide ND 5 ug/L 02/24/99 mk 
Carbon tetrachloride ND 5 ug/L 02/24/99 mk 
Chlorobenzene ND 5 ug/L 02/24/99 mk 
Chloroethane ND 10 ug/L 02/24/99 mk 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 990481 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Customer Sample ID: MU-2 (A-H) 
Date Sampled : 02/11/99 
Time Sampled : 17:00 
Sample Matrix : Water 

Laboratory Sample ID: 990481-1 
Date Received : 02/13/99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS . .. DATE TECH 

2-ChloroethyWinyl ether ND 5 ug/L 02/24/99 mk 
Chloroform ND 5 ug/L 02/24/99 mk 
Chioromethane ND 10 ug/L 02/24/99 mk 
2-Chlorotoluene ND 5 ug/L 02/24/99 mk 
4-Chlorotoluene ND 5 ug/L 02/24/99 mk 
D i bromochIoromethane ND 5 ug/L 02/24/99 mk 
1,2-Dibromo-3-chloropropane ND 5 ug/L 02/24/99 mk 
1,2-Dibromoethane (EDB) ND 5 ug/L 02/24/99 mk 
Dibromomethane ND 5 ug/L 02/24/99 mk 
1,2-D i ch Lorobenzene ND 5 ug/L 02/24/99 mk 
1,3-Dichlorobenzene ND 5 ug/L 02/24/99 mk 
1,4-Dichlorobenzene ND 5 ug/L 02/24/99 mk 
Dichlorodifluoromethane ND 10 ug/L 02/24/99 mk 
1,1-Dichloroethane ND 5 ug/L 02/24/99 mk 
1,2-Dichloroethane ND 5 ug/L 02/24/99 mk 
1,1-Dichloroethene ND 5 ug/L 02/24/99 mk 
cis-1,2-Dichloroethene ND 5 ug/L 02/24/99 mk 
trans-1,2-0ichloroethene ND 5 ug/L 02/24/99 mk 
1,2-D i chIoropropane ND 5 ug/L 02/24/99 mk 
1,3-Dichloropropane ND 5 ug/L 02/24/99 mk 
2,2-DichIoropropane ND 5 ug/L 02/24/99 mk 
1,1-D ichIoropropene ND 5 ug/L 02/24/99 mk 
cis-1,3-Dichlor opropene ND 5 ug/L 02/24/99 mk 
t rans-1,3-D i ch Loropropene ND 5 ug/L 02/24/99 mk 
Ethylbenzene ND 5 ug/L 02/24/99 mk 
HexachIorobutadiene ND 5 ug/L 02/24/99 mk 
2-Hexanone ND 50 ug/L 02/24/99 mk 
lodomethane ND 5 ug/L 02/24/99 mk 
Isopropylbenzene ND 5 ug/L 02/24/99 mk 
p-Isopropyltoluene ND 5 ug/L 02/24/99 mk 
Methylene chloride ND 10 ug/L 02/24/99 mk 
4-Methyl-2-pentanone (MIBK) ND 50 ug/L 02/24/99 mk 
Naphthalene ND 10 ug/L 02/24/99 mk 
n-Propylbenzene ND 5 ug/L 02/24/99 mk 
Styrene ND 5 ug/L 02/24/99 mk 
1,1,1,2-Tetrachloroethane ND 5 ug/L 02/24/99 mk 
1,1,2,2-Tetrachloroethane ND 5 ug/L 02/24/99 mk 
Tetrachloroethene ND 5 ug/L 02/24/99 mk 
Toluene ND 5 ug/L 02/24/99 mk 
1,2,3-Trichlorobenzene ND 5 ug/L 02/24/99 mk 
1,2,4-Trichlorobenzene ND 5 ug/L 02/24/99 mk 
1,1,1-Trichloroethane ND 5 ug/L 02/24/99 mk 
1,1,2-Trichtoroethane ND 5 ug/L 02/24/99 mk 
Trichloroethene ND 5.0 ug/L 02/24/99 mk 
Trichlorofluoromethane ND 5 ug/L 02/24/99 mk 
1,2,4-Trimethylbenzene ND 5 ug/L 02/24/99 mk 
1,3,5-Trimethylbenzene ND 5 ug/L 02/24/99 mk 
1,2,3-Trichloropropane ND 5 ug/L 02/24/99 mk 
Vinyl acetate ND 5 ug/L 02/24/99 mk 

Page 5 

r -= .•r-cai -eSviiTs opin.rjns or nif>rnreldl:crs ."-̂ -r-Mined .n tnis report a'P r^Sea upe" mto-rnation 'inn T:-re"3i suooi<eo - - P client ton whose e'C'uS've and conhaenlial use inr> Jeoort has tlflen maoe The analytical results oomons or interpret nons 

?.Se*T represent fhe oe r̂ purjgmeni ol Co<e laooraiones Core LaDOratones. however mattes ^0 wijrrar'y or representation express or implied, or any rype. and expressly disclaims same as IP the productivity, proper operations or prplitableness ol 

-;as. :oai onur mineral, properly. c Sand IP. connexion wni which si>cfl rppprt is used ci rei ed -jpon 'or an* 'eason wnaispever. This repprt shail nor bfl reproduced, m wnole or m oari. wthour (he vynt;en approval pt Core Laboratories. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 990481 

CUSTOMER: ENSR 

Customer Sample ID : MW-2 (A-H) 

Date Sampled : 02 /11 /99 
Time Sampled : 17:00 
Sample M a t r i x : Water 

Da te : 04 /19 /99 

PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

L a b o r a t o r y Sample ID : 990481-1 
Date Received : 02 /13 /99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING.LIMIT UNITS DATE TECH 

V i n y l c h l o r i d e 
Xylenes ( t o t a l ) 

10 
15 

ug/L 
ug/L 

02 /24 /99 
02 /24 /99 
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C O R E L A B O R A T O R I E S 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER: 

: EPA 310.1 : 2815 Analyst. . : bt 
Method Descr ip t ion . : A l k a l i n i t y U n i t s . , , : mg/L CaC03 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

MD 990481-1 2342 1519 42.6 R 20 02/15/99 1140 
MD 990481-1 1700 1600 6.6 A 03/25/99 1645 

Test Method. : SM 4500-F C : 2883 Analyst. . . : cmg 
Method Descr ip t ion . : Fluoride ( Ion-Select ive Electrode) Uni ts. : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

MB <0.1 0.1 02/17/99 1430 
LCS WC983175 1.6 2.000000 80.0 % 90.0-110.0 02/17/99 1430 
LCS 21799 -1 WC983175 1.8 2.000000 90.0 % 90.0-110.0 02/17/99 1430 
MD 990481 -1 1.5 1.5 0.0 R 20 02/17/99 1430 
MS 990481-1 UC9B3175 3.5 2.000000 1.5 100.0 % 80-120 02/17/99 1430 

Test Method: : 2886 Analyst. . . ; j lw 
Method Descr ipt ion. . : Mercury (CVAA) : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

ICB H 048-A <0.002 0.002 02/17/99 1530 
ICV HG993427 0.0053 0.005 106.0 % 90-110 02/17/99 1534 
MB 021799 <0.002 0.002 02/17/99 1538 
LCS HG993428 0.0051 0.005 102.0 % 80-120 02/17/99 1541 
MS 990481-1 HG993429 0.0053 0.005 0 106.0 % 80-120 02/17/99 1549 
MSD 990481-1 HG993430 0.0057 0.0053 0.005 0 114.0 % 80-120 02/17/99 1553 

7.3 R 20 
CCB H 048-B <0.002 0.002 02/17/99 1615 
CCV HG993431 0.0051 0.005 102.0 % 90-110 02/17/99 1619 
EB MBT 1042 <0.002 0.002 02/17/99 1630 
EB MBT 1046 <0.002 0.002 02/17/99 1634 
EB MBT 1047 <0.002 0.002 02/17/99 1638 
CCB H 048-C <0.002 0.002 02/17/99 1641 
CCV HG993432 0.0049 0.005 98.0 % 90-110 02/17/99 1645 

Test Method. : EPA 160.1 Batch. . . . . : 2897 Analyst. . . : sps 
Method Desc r ip t i on . : Sol ids , Total Dissolved (TDS): U n i t s . . . : mg/L 

Analyst. . . : sps 

Parameter. : So l ids , Total Dissolved (TDS) 
: mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

MB <50 50 02/15/99 1350 
MD 990480-1 1162 1176 1.2 R 20 02/15/99 1350 
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> e a n 4ivTrr;ai r e s u l t s , c o l o n s o r i n t e -o r e l a t o r s r r - r a - n e o .r. rr-<s - e o o r " a r e oa*>*-" jcon l,l1Q^'^aTlOr• and ' y 

Eifenai s u p p l i e d Oy t h e c l i en t tor w n o s e e n c r u s t a n o c o n i j o e n i ' a i tn is r e p o r t " a s o e e f i m a d e T ^ e anaiv! ic<H r e s u l t s , o c m o n s a t m r e r p r e t a t j o r s 

, . n , e s e d r e p r e s e n t t h e b a s t f u d g m e n t o f C o r e L a o o r a i o n e s C o r e L a o o r a r o r . e s o w e v e r . m a k e s n o w a r r a n t y or r e o r e 3 e n l a l i o n L e x p r e s s Or r n p h a d . c" any t y p e r a n d e j o r e s s j y d i s c l a i m s s a m e a s to t n e p r c a u c v i i v . c r c o e ' o p e r a t i o n s or o ' o i i i a c i e n e s s c i 

„ V ort q a s c c a i or o i r e r m i n e r a l , p r o p e r t y s a n r j m ^ o n n e ^ t i o r . w r n w i c n s u c n r e p o r l nS u s e d Or e i i ed u p o n fpr a n y r e a s o n w h a t s o e v e r , ' n i s r e o o r t snai l n o l De - e o r o r j u c e c i . <n w n c e or in p a r i w i t n o o l m ™<.t ien a o e r o ^ a t o f C o i e L a o o r a i o n e s 



C O R E LABORATORIES 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOB8S007013411 ATTN : RUSSELL TURNER 

Test Method, : SM 4500-CL B : 2945 A n a l y s t . . . : cmg 
Method D e s c r i p t i o n . : C h l o r i d e ( a r g e n t o m e t r i c ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/T ime 

MB <2 2 02 /17 /99 1300 
LCS WS990703 46 50.000000 92.0 % 9 0 . 0 - 1 1 0 . 0 02 /17 /99 1300 
MD 990481 -1 28 .8 28 .4 1.4 R 20 02 /17 /99 1300 
MS 990841-1 WS990703 55 .3 29.999999 28.4 89 .7 % 80-120 02 /17 /99 1300 
MD 990507-1 3 1 . 1 3 1 . 6 1.6 R 20 02 /17 /99 1300 

Test Method : EPA 375.4 Ba tch . : 2985 A n a l y s t . . . : cmg 
Method D e s c r i p t i o n . : S u l f a t e 

: S u l f a t e (S04) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/T ime 

MB <5 10 02 /23 /99 1030 
LCS WS990708 9 10.000000 90.0 % 80-120 02 /23 /99 1030 
LCS 22399 -1 WS990708 9 10.000000 90.0 % 80-120 02 /23 /99 1030 
MD 990539-1 3 9 . 2 39 .8 0 .6 A 10.0 02 /23 /99 1030 
MS 984076-1 WS990708 3 9 . 4 20.000000 39 .4 97.5 % 80-120 02 /23 /99 1030 

Test Method. : SW-846 6010B : 2994 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) U n i t s : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .01978 0.05 02 /23 /99 0958 
ICV MS980436 9.82705 10.0 98.3 % 90-110 02 /23 /99 1016 
CCB -0.03925 0.05 02 /23 /99 1033 
CCV MS990040 4.74925 5.000 95.0 % 90-110 02 /23 /99 1045 
MB -0 .01867 0.05 02 /23 /99 1104 
LCS 3010A0217 1.97527 2.00 98 .8 X 80-120 02 /23 /99 1119 
MD 990368-1 -0 .40582 -0 .45896 0.05314 A 0.05000 02 /23 /99 1129 
MS 990368-1 3010A0217 1.60193 2.00 -0 .45896 103.0 % 75-125 02 /23 /99 1142 
CCB -0 .09732 0.05 02 /23 /99 1423 
CCV MS990040 5.13038 5.000 102.6 % 90-110 02 /23 /99 1443 

Test Method. : SWr846 6010B : 2994 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) U n i t s . . . : mg/L 
P a r a m e t e r . . . : A r s e n i c (As ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .03661 0.05 02 /23 /99 0958 
ICV MS990099 9.71248 10.0 97 .1 % 90-110 02 /23 /99 1007 
ISB MS990094 0.40031 0.5000 80 .1 % 80-120 02 /23 /99 1026 
CCB -0 .01988 0.05 02 /23 /99 1033 
CCV MS990040 4.68861 5.000 93 .8 % 90-110 02 /23 /99 1045 
MB -0.03783 0.05 02 /23 /99 1104 
LCS 3010A0217 2.01458 2.00 100.7 % 80-120 02 /23 /99 1119 
MD 990368-1 0.08422 0.09298 0.00876 A 0.05000 02 /23 /99 1129 
MS 990368-1 3010A0217 2.04770 2.00 0.09298 97 .7 % 75-125 02 /23 /99 1142 
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C O R E LABORATORIES 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER 

Test Method. : SW-846 6010B . : 2994 A n a l y s t . . . : bt; 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) 

QC Lab ID Reagent QC R e s u l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date /T ime 

CCB -0 .00963 0.05 02 /23 /99 1423 
CCV MS990040 5.19855 5.000 104.0 % 90-110 02 /23 /99 1443 

Test Method. : SW-846 6G10B A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s . . . : mg/L 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca lc . Resu l t * L i m i t s Date/T ime 

ICB 0.00000 0.05 02 /23 /99 0958 
ICV MS990099 9.98110 10.0 99 .8 % 90-110 02 /23 /99 1007 
ISB MS990094 0.25035 0.25 100.1 % 80-120 02 /23 /99 1026 
CCB 0.00236 0.05 02 /23 /99 1033 
CCV MS990097 4.91025 5.000 98 .2 % 90-110 02 /23 /99 1050 
MB 0.00472 0.05 02 /23 /99 1104 
LCS 3010A0217 1.96976 2.000 98.5 % 80-120 02 /23 /99 1119 
MD 990368-1 0.23618 0.25035 0.01417 A 0.05000 02 /23 /99 1129 
MS 990368-1 3010A0217 2.24137 2.000 0.25035 99 .6 % 75-125 02 /23 /99 1142 
CCB 0.00708 0.05 02 /23 /99 1423 

Test Method, : SW-846 6010B B a t c h . . . . . , , : 2994 Analyst. . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) 

: Be ry l I i um (Be) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date/T ime 

ICB 0.00022 0.05 02 /23 /99 0958 
ICV MS990059 4.99364 5.000 99 .9 % 90-110 02 /23 /99 1011 
ISB MS990094 0.24465 0.25 97 .9 % 80-120 02 /23 /99 1026 
CCB 0.00026 0.05 02 /23 /99 1033 
CCV MS990040 5.06690 5.000 101.3 % 90-110 02 /23 /99 1045 
MB 0.00003 0.05 02 /23 /99 1104 
LCS 3010A0217 2.04514 2.00 102.3 % 80-120 02 /23 /99 1119 
MD 990368-1 0.00051 0.00147 0.00096 A 0.05000 02 /23 /99 1129 
MS 990368-1 3010A0217 2.04435 2.00 0.00147 102.1 % 75-125 02 /23 /99 1142 
CCB -0 .00050 0.05 02 /23 /99 1423 
CCV MS990040 5.09556 5.000 101.9 % 90-110 02 /23 /99 1443 

Test Method, : SW-846 6010B : 2994 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Metals A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Va lue Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0.00624 0.05 02 /23 /99 0958 
ICV MS990099 9.92463 10.0 99 .2 % 90-110 02 /23 /99 1007 
ISB MS990094 0.48622 0.500 97 .2 % 80-120 02 /23 /99 1026 
CCB -0.00551 0.05 02 /23 /99 1033 
CCV MS990040 4.97273 5.000 99.5 % 90-110 02 /23 /99 1045 
MB -0.00763 0.05 U2/23/99 1104 
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C O R E LABORATORIES 

Q U A L I T Y C 0 N T R 0 L R E S U L T S 
Job Number: 990461 Da te : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method. : SW-846 6010B . . . . . . 2 9 9 4 A n a l y s t . ...:: b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date/Time 

LCS 3010A0217 1.98221 2.00 99 .1 % 80-120 02 /23 /99 1119 
MD 990368-1 0.00019 0.00506 0.00525 A 0.05000 02 /23 /99 1129 
MS 990368-1 3010A0217 2.01611 2.00 0.00506 101.1 % 75-125 02 /23 /99 1142 
CCB -0.00315 0.05 02 /23 /99 1423 
CCV MS990040 5.11909 5.000 102.4 % 90-110 02 /23 /99 1443 

Test Method. : SW-846 6010B : 2994 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (1 CAP) : mg/L 

QC Lab ID Reagent 3C Resu l t QC Resu l t True Value Or ig Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB 0.00000 0.05 02 /23 /99 0958 
ICV MS990099 9.97126 10.0 99 .7 % 90-110 02 /23 /99 1007 
ISB MS990094 0.23666 0.25 94 .7 % 80-120 02 /23 /99 1026 
CCB -0 .00339 0.05 02 /23 /99 1033 
CCV MS990040 4.97916 5.000 99 .6 % 90-110 02 /23 /99 1045 
MB -0.00113 0.05 02 /23 /99 1104 
LCS 3010A0217 2.00183 2.00 100.1 % 80-120 02/23/99 1119 
MD 990368-1 0.14556 0.15037 0.00481 A 0.05000 02 /23 /99 1129 
MS 990368-1 3010A0217 2.15364 2.00 0.15037 100.2 % 75-125 02 /23 /99 1142 
CCB 0.00311 0.05 02 /23 /99 1423 
CCV MS990040 5.11114 5.000 102.2 % 90-110 02 /23 /99 1443 

Test Method, : SW-846 6010B B a t c h . . . . , • 2994 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) : mg/L 

(Co) 

QC Lab ID Reagent 3C Resu l t QC Resu l t True Value Or ig Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB 0.00701 0.05 02/23/99 0958 
ICV MS990099 9.79206 10.0 97 .9 % 90-110 02 /23 /99 1007 
ISB MS990094 0.23880 0.25 95.5 % 80-120 02 /23 /99 1026 
CCB -0 .00216 0.05 02 /23 /99 1033 
CCV MS990040 4.69276 5.000 93 .9 % 90-110 02 /23 /99 1045 
MB 0.00603 0.05 02 /23 /99 1104 
LCS 3010A0217 2.01582 2.00 100.8 % 80-120 02 /23 /99 1119 
MD 990368-1 0.07934 0.08662 0.00728 A 0.05000 02 /23 /99 1129 
MS 990368-1 3010A0217 2.05243 2.00 0.08662 98 .3 % 75-125 02 /23 /99 1142 
CCB 0.00459 0.05 02 /23 /99 1423 
CCV MS990040 5.08503 5.000 101.7 % 90-110 02 /23 /99 1443 

Test Method. 601 OB B a t c h . . : 2994 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) 

(Cu) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value Or ig Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB -0 .00146 0.05 02 /23 /99 0958 
ICV MS990099 9.81211 10.0 98 .1 % 90-110 02 /23 /99 1007 
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I 
I C O R E L A B O R A T O R I E S 

| Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

•WER: ENSR PROJECT BOWEN-HOBBSQ070134U ATTN: RUSSELL TURNER 

I 
Method : SW-846 601QB 
d Descr ip t ion . : Metals Analysis (ICAP) 

ter : Copper (Cu) 

Batch : 2994 
Units : mg/L 

Analyst . . : bt: 

I 

1 

Lab ID Reagent QC Result QC Result True Value Orig Value Calc. Result * Limits Date/Time 

MS990094 0.22256 0.25 89.0 % 80-120 02/23/99 1026 
-0.00389 0.05 02/23/99 1033 

MS990040 4.73661 5.000 94.7 % 90-110 02/23/99 1045 
-0.00389 0.05 02/23/99 1104 

3010A0217 1.95410 2.00 97.7 % 80-120 02/23/99 1119 
?0368-1 0.28557 0.29093 1.9 R 20 02/23/99 1129 
90368-1 3010A0217 2.24211 2.00 0.29093 97.6 % 75-125 02/23/99 1142 

-0.02337 0.05 02/23/99 1423 
MS990040 5.14274 5.000 102.9 % 90-110 02/23/99 1443 

: SW-846 6010B Analyst. . . : bt 
od Descr ip t ion . : Metal s Analysis (ICAP) : mg/L 

(Pb) 

Lab ID Reagent QC Result QC Result True Value Orig Value Calc. Result * Limits Date/Time • -0.00590 0.05 02/23/99 0958 • MS990099 9.87049 10.0 98.7 % 90-110 02/23/99 1007 

m -0.03227 0.05 02/23/99 1033 
V MS990040 4.73484 5.000 94.7 % 90-110 02/23/99 1045 

-0.03497 0.05 02/23/99 1104 

m 3010A0217 2.03221 2.00 101.6 % 80-120 02/23/99 1119 
•90368-1 -0.05259 -0.06431 0.01172 A 0.05000 02/23/99 1129 
^90368-1 3010A0217 1.98547 2.00 -0.06431 102.5 % 75-125 02/23/99 1142 

3 0.02596 0.05 02/23/99 1423 

] 
MS990040 5.11675 5.000 102.3 % 90-110 02/23/99 1443 

: SW-846 6O10B : 2994 Analyst. . . : bt 
e^od Descr ip t ion . : Metal 3 Analysis (ICAP) 

Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date/Time 

:B 

D^90368-1 
S 990368-1 

I 
:B 

1 
> 9' 

I 
I 
I 
I 

0.00048 0.05 02/23/99 0958 
MS990099 9.91478 10.0 99.1 % 90-110 02/23/99 1007 
MS990094 0.24985 0.25 99.9 % 80-120 02/23/99 1026 

0.00024 0.05 02/23/99 1033 
MS990040 4.88836 5.000 97.8 % 90-110 02/23/99 1045 

-0.00000 0.05 02/23/99 1104 
3010A0217 1.97531 2.00 98.8 % 80-120 02/23/99 1119 

0.58271 0.58489 0.4 R 20 02/23/99 1129 
3010A0217 2.54762 2.00 0.58489 98.1 % 75-125 02/23/99 1142 

-0.00097 0.05 02/23/99 1423 
MS990040 5.12352 5.000 102.5 % 90-110 02/23/99 1443 
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%-% REC R-RPD A-ABS D i f f . D-% D i f f . 
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C O R E L A B O R A T O R I E S 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT: 80WEN-HOBBS007013411: ATTN: RUSSELL TURNER 

Test Method. : SW-846 6010B Batch.. . . . . : 2994 Analyst. . . : bt 
Method Descr ip t ion . : Meta Is Analysis (ICAP) Un i t s . . 

(Zn) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

ICB -0.00166 0.05 02/23/99 0958 
ICV MS990099 9.96238 10.0 99.6 % 90-110 02/23/99 1007 
ISB MS990094 0.48304 0.500 96.6 % 80-120 02/23/99 1026 
CCB -0.00411 0.05 02/23/99 1033 
CCV MS990040 5.03720 5.000 100.7 % 90-110 02/23/99 1045 
MB 0.00687 0.05 02/23/99 1104 
LCS 3010A0217 2.08456 2.00 104.2 % 80-120 02/23/99 1119 
MD 990368-1 2.21810 2.22940 0.5 R 20 02/23/99 1129 
MS 990368-1 3010A0217 4.23028 2.00 2.22940 100.0 % 75-125 02/23/99 1142 
CCB 0.00481 0.05 02/23/99 1423 
CCV MS990040 5.11561 5.000 102.3 % 90-110 02/23/99 1443 

Test Method, : EPA 300.0 . . : 3004: Analyst. . . : *HE 
Method Descr ip t ion . : Ion Chromatography Analysis Un i t s . . : mg/L 
Parameter... : Bromide (Br) 

QC Lab ID Reagent QC Result QC Result True Value Orig Value Calc. Result * L imi ts Date/Time 

MS HE022299 10.9224 1.0769 98.5 % 75-125 02/22/99 1650 
MD 1.1085 1.0769 0.0316 A 1.0000 02/22/99 1650 
LCS HE022299 9.9108 99.1 % 80-120 02/22/99 1650 
CCV HE022299 9.8393 98.4 % 90-110 02/22/99 1650 
CCV 22299 -2 HE022299 9.8345 98.3 % 90-110 02/22/99 1650 
CCB ND 0.1 02/22/99 1650 
CCB ND 0.1 02/22/99 1650 

Test Method : SW-846 601OB Batch., : 3124 Analyst. . . : bt . 
Method Descr ip t ion . : Metals Analysis (ICAP) 
Parameter... : Boron (B) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * L imi ts Date/Time 

ICB [002q55 0.20 03/02/99 1043 
ICV MS990099 10.39 10.0 103.9 % 90-110 03/02/99 1050 
ISB MS990094 1.858 2.000 92.9 % 80-120 03/02/99 1110 
CCB 0.0089 0.20 03/02/99 1130 
CCV MS990107 4.991 5.000 99.8 % 90-110 03/02/99 1152 
MB 0.0453 0.20 03/02/99 1157 
LCS 3010022799 2.111 2.000 105.5 % 80-120 03/02/99 1201 
MS 990587-1 3010022799 8.444 2.000 6.352 104.6 % 75-125 03/02/99 1211 
MSD 990587-1 3010022799 8.314 8.444 2.000 6.352 98.1 % 75-125 03/02/99 1215 

1.6 R 20 
CCV MS990107 5.010 5.000 100.2 % 90-110 03/02/99 1316 
CCB 0.0087 0.20 03/02/99 1326 
EB -0.0855 0.20 03/02/99 1511 
CCB 0.0088 0.20 03/02/99 1515 
CCV MS990107 5.118 5.000 102.4 % 90-110 03/02/99 1549 
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* %-% REC R-RPD A-ABS D i f f . D-% D i f f . 
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C O R E LABORATORIES 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL. TURNER . 

Test Method. : SW-846 6010B . . : 3124 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s . . . : mg/L 
P a r a m e t e r . . . : Ca lc ium (Ca) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .0005 0.5 03 /02 /99 1043 
ICV MS990Q99 10.41 10.0 104.1 % 90-110 03 /02 /99 1050 
ISA MS990095 111.3 100.0 111.3 % 80-120 03 /02 /99 1106 
ISB MS990094 107.0 100.0 107.0 % 80-120 03 /02 /99 1110 
CCB 0.0220 0.5 03 /02 /99 1130 
CCV MS990108 4.855 5.000 97.1 % 90-110 03 /02 /99 1147 
MB 0.0055 0.5 03 /02 /99 1157 
LCS 3010022799 1.823 2.000 91 .2 % 80-120 03 /02 /99 1201 
MS 990587-1 3010022799 39 .67 2.000 38.03 82 .0 % 75-125 03 /02 /99 1211 
MSD 990587-1 3010022799 3 9 . 1 7 39.67 2.000 38.03 57 .0 % 75-125 03 /02 /99 1215 

1.3 R 20 
CCV MS990108 5.064 5.000 101.3 % 90-110 03 /02 /99 1321 
CCB -0 .0068 0.5 03 /02 /99 1326 
PDS 990587-1 MS990109 46 .91 10.00 38.03 88 .8 % 75-125 03 /02 /99 1353 
PSD 990587-1 MS990109 47 .97 46.91 10.00 38.03 99 .4 % 75-125 03 /02 /99 1356 

2 .2 R 20 
EB -0 .0879 0.5 03 /02 /99 1511 
CCB -0 .0253 0.5 03 /02 /99 1515 
CCV MS990108 4 .870 5.000 97 .4 % 90-110 03 /02 /99 1529 

Test Method : SW-846 6010B : 3124 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .00179 0.05 03 /02 /99 1043 
ICV MS990099 10.27263 10.0 102.7 % 90-110 03 /02 /99 1050 
ISA MS990095 103.81086 100.0 103.8 % 80-120 03 /02 /99 1106 
ISB MS990094 100.9 100.0 100.9 % 80-120 03 /02 /99 1110 
CCB 0.02164 0.05 03 /02 /99 1130 
CCV MS990108 4.86735 5.000 97 .3 % 90-110 03 /02 /99 1147 
MB 0.09953 0.05 03 /02 /99 1157 
LCS 3010022799 2.10844 2.000 105.4 % 80-120 03 /02 /99 1201 
MS 990587-1 3010022799 2.85850 2.000 0.75194 105.3 % 75-125 03 /02 /99 1211 
MSD 990587-1 3010022799 2.67198 2.85850 2.000 0.75194 96 .0 % 75-125 03 /02 /99 1215 

6 . 7 R 20 
CCV MS990108 4.98481 5.000 9 9 . 7 % 90-110 03 /02 /99 1321 
CCB 0.00065 0.05 03 /02 /99 1326 
EB 0.12537 0.05 03 /02 /99 1511 
CCB 0.37802 0.05 03 /02 /99 1515 
CCV MS990108 4.94750 5.000 99 .0 % 90-110 13 /02 /99 1529 

Test Method, : SW-846 6010B . . : 3124 A n a l y s t . . . : . b t 
Method D e s c r i p t i o n . : Mete Is A n a l y s i s (ICAP) U n i t s - . . . : mg/L 
P a r a m e t e r . . . : Magnesium (Mg) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB -0 .0123 0 .1 03 /02 /99 1043 
ICV MS990099 10.30 10.0 103.0 % 90-110 03 /02 /99 1050 
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* %-% REC R-RPD A-ABS D i f f . D-% D i f f . 
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C O R E LABORATORIES 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT : BOUEN-K0BBS007013411 ATTN: RUSSELL TURNER 

Test Method : SW-846 6010B Ba tch . : 3124 A n a l y s t . . . : b t 
M e t h o d D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ISA MS990095 113.3 100.0 113.3 % 80-120 03 /02 /99 1106 
ISB MS990094 110.9 100.0 110.9 % 80-120 03 /02 /99 1110 
CCB 0.0426 0.1 03 /02 /99 1130 
CCV MS990108 4.876 5.000 97.5 % 90-110 03 /02 /99 1147 
MB 0.0167 0.1 03 /02 /99 1157 
LCS 3010022799 1.988 2.000 99.4 % 80-120 03 /02 /99 1201 
MS 990587-1 3010022799 7.015 2.000 5.093 96.1 % 75-125 03 /02 /99 1211 
MSD 990587-1 3010022799 6.935 7.015 2.000 5.093 92 .1 % 75-125 03 /02 /99 1215 

1.1 R 20 
CCV MS990108 4 .841 5.000 96 .8 % 90-110 03 /02 /99 1321 
CCB 0.0111 0.1 03 /02 /99 1326 
EB 0.0367 0.1 03 /02 /99 1511 
CCB 0.1208 0.1 03 /02 /99 1515 
CCV MS990108 5.061 5.000 101.2 % 90-110 03 /02 /99 1529 

Test Method. : SW-846 6010B B a t c h . . : 3124 A n a l y s t . . . : b t ; : ; 

Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s . . 
A n a l y s t . 

: Molybdenum (Mo) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB 0.00748 0.05 03 /02 /99 1043 
ICV MS980436 9.44413 10.0 94 .4 % 90-110 03 /02 /99 1102 
ISB MS990109 0.40541 10.000 81 .1 % 80-120 03 /02 /99 1125 
CCB 0.00032 0.05 03 /02 /99 1130 
CCV MS990108 4.89585 5.000 97 .9 % 90-110 03 /02 /99 1147 
MB 0.00469 0.05 03 /02 /99 1157 
LCS 3010022799 2.04763 2.000 102.4 % 80-120 03 /02 /99 1201 
MS 990587-1 3010022799 71.82068 2.000 69.98162 92 .0 % 75-125 03 /02 /99 1211 
MSD 990587-1 3010022799 70.79716 71.82068 2.000 69.98162 40 .8 % 75-125 03 /02 /99 1215 

1.4 R 20 
CCV MS990108 5.11369 5.000 102.3 % 90-110 03 /02 /99 1321 
CCB 0.01670 0.05 03 /02 /99 1326 
PDS 990587-1 MS990109 78.72290 10.000 69.98162 87 .4 % 75-125 03 /02 /99 1334 
PSD 990587-1 MS990109 79.02817 78.72290 10.000 69.98162 90.5 % 75-125 03 /02 /99 1337 

0.4 R 20 
EB -0 .00178 0.05 03 /02 /99 1511 
CCB 0.01382 0.05 03 /02 /99 1515 
CCV MS990108 4.93514 5.000 9 8 . 7 % 90-110 03 /02 /99 1529 

Test Method : SW-846 6010B : 3124 A n a l y s t . . . : b t . 
Method D e s c r i p t i o n . : Mete Is A n a l y s i s (ICAP) : mg/L 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB 0.38903 5.0 03 /02 /99 1043 
ICV MS990099 103.14555 100.0 103.1 % 90-110 03 /02 /99 1050 
ISB MS990094 4 .457 5.000 89 .1 % 80-120 03 /02 /99 1110 
CCB 0.54470 5 .0 03 /02 /99 1130 
CCV MS990107 49.87633 50.000 99 .8 % 90-110 03 /02 /99 1152 

Page 15 
* %-% REC R-RPD A-ABS D i f f . D-% D i f f . 

T-e analytical results ^rir.ic-5 '•• ni i r ive rations ccr-.ia.nso in m.s recoil are naseo noon r i iwnation ano malarial supplied by tne clem tor wnose eicusiye and cO'itiuent'ai i,se mis recon nas been rnaoe T-e a-a .tea ' ss . s comions or interprets imns 

•'xcresssO represent the oest .uogmeni ot Core Laboratories Core Laooraiones. nowayer. manes no warranty or 'wo resent at ion express or imoi-eo of anv lyoe ana eioressiy disclaims same as to tr>e croauo; ih..tv prcDer iterations or profitableness ol 

oil qas. coal cr omer m-i»ai. oroDpny. weil or sano m connection with whicn such report is useo or reneu upon ior any reason whatsoever. T- s recon srail not oe reptoducea. .n wtioie or in oart. wnncc; ne wniter" accrovel ol Cora Laboratory 



C O R E LA B O R A TORI ES 

Job Number: 990481 
Q U A L T Y C O N T R O L R E S U L T S 

Da te : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-H08BS007013411 ATTN: RUSSELL TURNER 

Test Method. : SW-846 6010B B a t c h . . . • 3124 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

MB 1.32322 5 .0 03 /02 /99 1157 
LCS 3010022799 20.65377 20.000 103.3 % 80-120 03 /02 /99 1201 
MS 990587-1 3010022799 20.79974 20.000 1.08382 98 .6 % 75-125 03/02/99 1211 
MSD 990587-1 3010022799 21.16997 20.79974 20.000 1.08382 100.4 % 75-125 03 /02 /99 1215 

1.8 R 20 
CCV MS990107 49.30781 50.000 98 .6 % 90-110 03 /02 /99 1316 
CCB 1.06364 5.0 03 /02 /99 1326 
EB -41.75262 5.0 03 /02 /99 1511 
CCB -0.09928 5.0 03 /02 /99 1515 
CCV MS990107 45.22752 50.000 90 .5 % 90-110 03 /02 /99 1549 

Test Method. : SW-846 6010B 3124 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Mete I s A n a l y s i s (ICAP) : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value Or ig . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB 0.00796 0.05 03/02/99 1043 
ICV MS990098 10.68040 10.000 106.8 % 90-110 03 /02 /99 1047 
ISB MS990094 0.4855 0.500 97 .1 % 80-120 03 /02 /99 1110 
CCB 0.00543 0.05 03 /02 /99 1130 
CCV MS990107 4.98765 5.000 9 9 . 8 % 90-110 03 /02 /99 1152 
MB 0.01747 0.05 03 /02 /99 1157 
LCS 3010022799 2.01056 2.000 100.5 % 80-120 03 /02 /99 1201 
MS 990587-1 3010022799 1.92523 2.000 0.01677 95 .4 % 75-125 03 /02 /99 1211 
MSD 990587-1 3010022799 1.95261 1.92523 2.000 0.01677 96 .8 % 75-125 03 /02 /99 1215 

1.4 R 20 
CCV MS990107 4.92410 5.000 98 .5 % 90-110 03 /02 /99 1316 
CCB 0.01194 0.05 03 /02 /99 1326 
EB -0 .00824 0.05 03 /02 /99 1511 
CCB 0.01712 0.05 03/02/99 1515 
CCV MS990107 5.10220 5.000 102.0 % 90-110 03 /02 /99 1549 

Test Method. : EPA 353.3 , 3168 A n a l y s t ; . . : b t 
Method D e s c r i p t i o n . : N i t r a t e - N i t r i t e (Cadmium Reduct ion) : mg/L 
P a r a m e t e r . . . : N i t r o g e n , N i t r a t e as N (N03-N) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value C a l c . Resu l t * L i m i t s Date/Time 

MB <0.05 0.05 03 /04 /99 2120 
LCS US990828 0 .48 0.500000 96 .0 % 80-120 03 /04 /99 2120 
MD 990481 -1 <0.05 <0.05 0 .0 R 20 03 /04 /99 2120 
MS 990481-1 WS990826 0.34 0.400000 <0.05 85 .0 % 80-120 03 /04 /99 2120 
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C O R E LABORATORIES 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method : SW-846 7740 Batch. . . : 3273 Analyst . . . : bt 
Method Descr ip t ion . : Selenium (GFAA) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * L imi ts Date/Time 

ICB <0.01 0.005 03/10/99 1400 
ICV MS990128 0.0258 0.0250 103.2 % 90-110 U3/10/99 1506 
MB <0.01 0.005 03/10/99 1613 
LCS MS990128 0.0267 0.0250 106.8 % 80-120 03/10/99 1719 
MS 990482-1 MS990128 0.0219 0.0250 <0.01 87.6 % 75-125 03/10/99 1932 
MSD 990482-1 MS990128 0.0170 0.0219 0.0250 <0.01 68.0 % 75-125 03/10/99 2038 

25.2 R 20 
CCB <0.01 0.005 03/10/99 2144 
CCV MS990128 0.0244 0.0250 97.6 % 80-120 03/10/99 2251 
CCB 31099 -2 <0.01 0.005 03/11/99 0528 
CCV 31099 -2 MS990128 0.0207 0.0250 82.8 % 80-120 03/11/99 0635 
PDS 990842-1 MS990128 0.0246 0.0250 <0.01 98.4 % 75-125 03/11/99 0741 
PSD 990842-1 MS990128 0.0231 0.0246 0.0250 <0.01 92.4 % 75-125 03/11/99 0847 

6.3 R 20 
CCB 31099 -3 <0.01 0.005 03/11/99 0954 
CCV 31099 -3 MS990128 0.0264 0.0250 105.6 % 90-110 03/11/99 1100 

Test Method : SW-846 6010B : 3319 Analyst bt 
Method Descr ip t ion . : Metal s Analysis (ICAP) U n i t s . . . 

Analyst 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

ICB -0.00867 0.10 03/15/99 1324 
ICV MS990112 9.73339 10.0 97.3 % 90-110 03/15/99 1333 
ISA MS990095 96.65311 100.0 96.7 % 80-120 03/15/99 1344 
ISB MS990094 95.51260 100.0 95.5 % 80-120 03/15/99 1349 
CCB -0.07681 0.10 03/15/99 1416 
CCV MS990107 4.84232 5.000 96.8 % 90-110 03/15/99 1429 
CCV MS990107 4.87135 5.000 97.4 % 90-110 03/15/99 1533 
CCB 0.02668 0.10 03/15/99 1559 
CCB 0.00653 0.10 03/15/99 1658 
CCV MS990107 4.96395 5.000 99.3 % 90-110 03/15/99 1703 
MS 990799-1 PDS031599 1.10994 1.000 0.01534 109.5 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.13514 1.10994 1.000 0.01534 112.0 % 75-125 03/15/99 1739 

2.2 R 20 
CCB 0.01182 0.10 03/15/99 1814 
CCV MS990107 4.92190 5.000 98.4 % 90-110 03/15/99 1819 
CCB 0.00287 0.10 03/15/99 1858 
CCV MS990107 4.98147 5.000 99.6 % 90-110 03/15/99 1902 
MB 0.02977 0.10 03/15/99 1937 
LCS 3010030999 2.09361 2.000 104.7 % 80-120 03/15/99 1941 
MS 990671-1 3010030999 1.86649 2.000 0.01552 92.5 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 2.11166 1.86649 2.000 0.01552 104.8 % 75-125 03/15/99 1955 

12.3 R 20 
CCB 0.04816 0.10 03/15/99 2026 
CCV MS990107 5.13870 5.000 102.8 % 90-110 03/15/99 2039 
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C O R E LABORATORIES 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT BOWEN-H0BBS007013411 ATTN: RUSSELL TURNER 

SW-846 601OB : 3319 A n a l y s t . . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) U n i t s . . . . . . . : mg/L 

I ron (Fe) 

QC Lab ID Reagent QC Result 

ICB -0.01622 
ICV MS990112 9.73699 
ISA MS990095 94.41921 
ISB MS990094 92.61569 
CCB 0.00718 
CCV MS990108 5.08773 
CCV MS990108 5.12198 
CCB -0.01437 
CCB -0.00267 
CCV MS990108 5.07030 
MS 990799-1 PDS031599 1.13224 
MSD 990799-1 PDS031599 1.14611 

CCB -0.01486 
CCV MS990108 5.13707 
CCB -0.01655 
CCV MS990108 5.13406 
MB 0.06096 
LCS 3010030999 1.92146 
MS 990671-1 3010030999 1.87288 
MSD 990671 -1 3010030999 1.91956 

CCB 0.00442 
CCV MS990108 5.25509 
MB -0.00153 
MS 990482-1 3015030999 6.16588 
MSD 990482-1 3015030999 6.96977 

CCB 0.31491 
CCV MS990108 4.92815 

True Value Orig Value Calc. Result * Limits Date/Time 

0.05 03/15/99 1324 
10.0 97.4 % 90-110 03/15/99 1333 

100.0 94.4 % 80-120 03/15/99 1344 
100.0 92.6 % 80-120 03/15/99 1349 

0.05 03/15/99 1416 
5.000 101.8 % 90-110 03/15/99 1446 
5.000 102.4 % 90-110 03/15/99 1548 

0.05 03/15/99 1559 
0.05 03/15/99 1658 

5.000 101.4 % 90-110 03/15/99 1715 
1.000 0.05310 107.9 % 75-125 03/15/99 1734 
1.000 0.05310 109.3 % 75-125 03/15/99 1739 

1.2 R 20 
0.05 03/15/99 1814 

5.000 102.7 % 90-110 03/15/99 1832 
0.05 03/15/99 1858 

5.000 102.7 % 90-110 03/15/99 1912 
0.05 03/15/99 1937 

2.000 96.1 % 80-120 03/15/99 1941 
2.000 0.07158 90.1 % 75-125 03/15/99 1950 
2.000 0.07158 92.4 % 75-125 03/15/99 1955 

2.5 R 20 
0.05 03/15/99 2026 

5.000 105.1 % 90-110 03/15/99 2044 
0.05 03/15/99 2049 

2.000 7.06424 -44.9 % 75-125 03/15/99 2059 
2.000 7.06424 -4.7 % 75-125 03/15/99 2101 

12.2 R 20 
0.05 03/15/99 2108 

5.000 98.6 % 90-110 03/15/99 2111 

3319 Analyst. . . : bt : ::• 

True Value Orig Value Calc. Result * Limits Date/Time 

1 03/15/99 1324 
10.0 99.8 % 90-110 03/15/99 1333 
5.000 99.8 % 80-120 03/15/99 1349 

1 03/15/99 1416 
5.000 99.4 % 90-110 03/15/99 1429 
5.000 96.6 % 90-110 03/15/99 1533 

1 03/15/99 1559 
1 03/15/99 1658 

5.000 102.7 % 90-110 03/15/99 1703 
1.000 0.28017 109.7 % 75-125 U3/15/99 1734 
1.000 0.28017 117.3 % 75-125 03/15/99 1739 

5.3 R 20 
1 03/15/99 1814 

5.000 101.2 % 90-110 03/15/99 1819 
1 03/15/99 1858 
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QC Result 

1.13224 

1.87288 

6.16588 

Test Method : SW-846 6010B 
Method Descr ip t ion . : Metals Analysis (ICAP) 
Parameter : Sodium (Na) 

QC 

ICB 
ICV 
ISB 
CCB 
CCV 
CCV 
CCB 
CCB 
CCV 
MS 
MSD 

CCB 
CCV 
CCB 

Lab ID Reagent QC Result QC Result 

MS990112 
MS990094 

MS990107 
MS990107 

MS990107 
990799-1 PDS031599 
990799-1 PDS031599 

MS990107 

0.00302 
9.98136 
4.98790 

•0.12253 
4.97138 
4.83193 

•0.37901 
0.88806 
5.13731 
1.37766 
1.45273 

•0.17080 
5.06157 

•0.42802 

1.37766 

-ia vr-cai r e s u ' t s . o p i n i o n s o ' r t e ' p r e t a t i o n s ' 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number 990481 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Batch : 3319 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) 

(Na) 

OC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

CCV MS990107 5.01403 5.000 100.3 % 90-110 03/15/99 1902 
MB -0.39382 1 03/15/99 1937 
LCS 3010030999 1.85538 2.000 92.8 % 80-120 03/15/99 1941 
PDS 990481-1 MT972665 157.67799 50.000000 106.78443 101.8 % 75-125 03/15/99 2017 
PSD 990481-1 MT972665 154.06095 157.67799 50.000000 106.78443 94.6 % 75-125 03/15/99 2021 

2.3 R 20 
CCB -0.77437 1 03/15/99 2026 
CCV MS990107 4.91818 5.000 98.4 % 90-110 03/15/99 2039 

: SW-846 6010B : 3319 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

ICB -0.00195 0.05 03/15/99 1324 
ICV MS990112 9.75665 10.0 97.6 % 90-110 03/15/99 1333 
ISB MS990094 0.22562 0.25 90.2 % 80-120 03/15/99 1349 
CCB -0.00130 0.05 03/15/99 1416 
CCV MS990108 5.08355 5.000 101.7 % 90-110 03/15/99 1446 
CCV MS990108 5.11973 5.000 102.4 % 90-110 03/15/99 1548 
CCB -0.00194 0.05 03/15/99 1559 
CCB -0.00178 0.05 03/15/99 1658 
CCV MS990108 5.07307 5.000 101.5 % 90-110 03/15/99 1715 
MS 990799-1 PDS031599 1.08019 1.000 -0.00016 108.0 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.10130 1.08019 1.000 -0.00016 110.1 % 75-125 03/15/99 1739 

1.9 R 20 
CCB -0.00147 0.05 03/15/99 1814 
CCV MS990108 5.10386 5.000 102.1 % 90-110 03/15/99 1832 
CCB -0.00147 0.05 03/15/99 1858 
CCV MS990108 5.10912 5.000 102.2 % 90-110 03/15/99 1912 
MB -0.00170 0.05 03/15/99 1937 
LCS 3010030999 1.91418 2.000 95.7 % 80-120 03/15/99 1941 
MS 990671 -1 3010030999 1.86398 2.000 0.01589 92.4 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 1.90246 1.86398 2.000 0.01589 94.3 % 75-125 03/15/99 1955 

2.0 R 20 
CCB -0.00163 0.05 03/15/99 2026 
CCV MS990108 5.25274 5.000 105.1 % 90-110 03/15/99 2044 
MB 0.00515 0.05 03/15/99 2049 
MS 990482-1 3015030999 1.81264 2.000 0.05038 88.1 % 75-125 03/15/99 2059 
MSD 990482-1 3015030999 1.82319 1.81264 2.000 0.05038 88.6 % 75-125 03/15/99 2101 

0.6 R 20 
CCB 0.00203 0.05 03/15/99 2108 
CCV MS990108 4.73552 5.000 94.7 % 90-110 03/15/99 2111 
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C O R E LABORATORIES 

Job Number: 990481 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER 

Test Method.. : SW-846 7740 Batch. . . : 3339 Analyst. ...:. bt 
Method Descr ip t ion . : Selenium (GFAA) 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date/Time 

ICB <0.01 0.005 03/15/99 1600 
ICV MS990140 0.0249 0.0250 99.6 % 90-110 03/15/99 1643 
MS 990483-1 MS980135 0.02115 <0.01 84.6 % 75-125 03/15/99 2019 
CCB <0.01 0.005 03/15/99 2102 
CCV MS990140 0.02246 0.0250 89.8 % 90-110 03/15/99 2145 
MSD 990483-1 MS990140 0.02032 0.02115 0.0250 <0.01 81.3 % 75-125 03/15/99 2229 

4.0 R 20 
CCB 31599 -2 <0.01 0.005 03/15/99 2312 
CCV 31599 -2 MS990140 0.02155 0.0250 86.2 % 90-110 03/15/99 2355 

.Test Method. : SW-846 6010B : 3758 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date/Time 

ICB 0.00072 0.05 04/05/99 1015 
ICV MS990112 9.70297 10.0 97.0 % 95-105 04/05/99 1024 
ISB MS990094 0.24400 0.25 97.6 % 80-120 04/05/99 1038 
CCB 0.00072 0.05 04/05/99 1054 
CCV MS990107 4.98351 5.000 99.7 % 95-105 04/05/99 1112 
PDS 990481-1 PDS040599 1.13467 1.000 0.08337 105.1 % 75-125 04/05/99 1124 
PSD 990481-1 PDS040599 1.11723 1.13467 1.000 0.08337 103.4 % 75-125 04/05/99 1128 

1.5 R 20 
CCB 0.00072 0.05 04/05/99 1201 
CCV MS990107 4.98329 5.000 99.7 % 95-105 04/05/99 1217 

Test Method. : SW-846 6010B : 3758 Analyst. . . : bt 
Method : Descr ipt ion. : Metals Analysis (ICAP) 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date/Time 

ICB -0.00216 0.05 04/05/99 1015 
ICV MS990112 9.73077 10.0 97.3 % 95-105 04/05/99 1024 
ISB MS990094 0.23618 0.25 94.5 % 80-120 04/05/99 1038 
CCB -0.00094 0.05 04/05/99 1054 
CCV MS990108 5.02504 5.000 100.5 % 95-105 04/05/99 1107 
PDS 990481-1 PDS040599A 1.06360 1.000 -0.00127 106.5 % 75-125 04/05/99 1135 
PSD 990481-1 PDS040599A 1.04709 1.06360 1.000 -0.00127 104.8 % 75-125 04/05/99 1138 

1.6 R 20 
CCB 0.00230 0.05 04/05/99 1201 
CCV MS990108 4.97031 5.000 99.4 % 95-105 04/05/99 1212 
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C O R E LA B O R A TORI ES 

Job Number: 990481 
Q U A L I T Y C 0 N T R 0 L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL; TURNER 

Test Method. 6010B B a t c h . . • 3758 A n a l y s t . . . : . b t . 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value 2a l c . Resu l t * L i m i t s Date/Time 

ICB 0.00068 0.05 04 /05 /99 1015 
ICV MS990112 9.68095 10.0 96 .8 % 95-105 04 /05 /99 1024 
ISB MS990094 0.24028 0.25 96 .1 % 80-120 04 /05 /99 1038 
CCB 0.00011 0.05 04 /05 /99 1054 
CCV MS990108 5.02175 5.000 100.4 % 95-105 04 /05 /99 1107 
PDS 990481-1 PDS040599 1.05191 1.000 0.04592 100.6 % 75-125 04 /05 /99 1124 
PSD 990481-1 PDS040599 1.03755 1.05191 1.000 0.04592 99.2 % 75-125 04 /05 /99 1128 

1.4 R 20 
CCB -0.00011 0.05 04 /05 /99 1201 
CCV MS990108 4.87209 5.000 97.4 % 95-105 04 /05 /99 1212 

Test Method. B a t c h . . 3758 A n a l y s t . . . : b t , 
Method D e s c r i p t i o n . : . Meta ls A n a l y s i s (ICAP) 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value : a l c . Resu l t * L i m i t s Date/Time 

ICB 0.01111 0.05 04 /05 /99 1015 
ICV MS990134 10.00330 10.000 100.0 % 95-105 04 /05 /99 1032 
ISB MS990094 0.52018 0.5000 104.0 % 80-120 04 /05 /99 1051 
CCB 0.00335 0.05 04 /05 /99 1054 
CCV MS990108 5.03856 5.000 100.8 % 95-105 04 /05 /99 1107 
PDS 990481-1 PDS040599 1.17296 1.000 0.16303 101.0 % 75-125 04 /05 /99 1124 
PSD 990481-1 PDS040599 1.15797 1.17296 1.000 0.16303 99.5 % 75-125 04 /05 /99 1128 

1.3 R 20 
CCB 0.00216 0.05 04 /05 /99 1201 
CCV MS990108 4.95809 5.000 99.2 % 95-105 04 /05 /99 1212 

Test Method. . . . : 3758 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s ( ICAP) 

(Ag) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value : a l c . Resu l t * L i m i t s Date/Time 

ICB 0.00904 0.05 04 /05 /99 1015 
ICV MS990143 9.86910 10.00 98 .7 % 95-105 04 /05 /99 1019 
ISB MS990094 0.47096 0.500 94 .2 % 80-120 04 /05 /99 1038 
CCB 0.00711 0.05 04 /05 /99 1054 
CCV MS990107 4.98052 5.000 99 .6 % 95-105 04 /05 /99 1112 
PDS 990481-1 PDS040599 0.95278 1.000 0.00043 95 .3 % 75-125 04 /05 /99 1124 
PSD 990481-1 PDS040599 0.92713 0.95278 1.000 0.00043 92 .8 % 75-125 04 /05 /99 1128 

2 .7 R 20 
CCB 0.00562 0.05 04 /05 /99 1201 
CCV MS990107 4.69067 5.000 93 .8 % 95-105 04 /05 /99 1217 
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C O R E LABORATORIES 

QUAL 
Job Number: 990481 

I T Y CONT R 0 L R E S U L T S 
Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN -HOBBS007013411 ATTN: RUSSELL TURNER 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : SW-846 8260B Batch : 3320 Analyst .. : mk 
Method Description.: Volatile Organics Units ug/L 

MB Method Blank 02/23/99 1705 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Acetone ND 50 
Benzene ND 5 
Bromobenzene ND 5 
BromochIoromethane ND 5 
8romodichIoromethane ND 5 
Bromoform ND 5 
Bromomethane ND 10 
2-Butanone (MEK) ND 50 
n-Butylbenzene ND 5 
sec-Butylbenzene ND 5 
tert-ButyIbenzene ND 5 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
2-Chloroethylvinyl ether ND 5 
Chloroform ND 5 
Chloromethane ND 10 
2-Chlorotoluene ND 5 
4-Chlorotoluene ND 5 
D i bromochIoromethane ND 5 
1,2-Dibromo-3-chloropropane ND 5 
1,2-Dibromoethane (EDB) ND 5 
Dibromomethane ND 5 
1, 2-DichIorobenzene ND 5 
1,3-D i chIorobenzene ND 5 
1,4-Dichlorobenzene ND 5 
Dichlorodifluoromethane ND 10 
1,1-Dichloroethane ND 5 
1,2-Dichloroethane ND 5 
1,1 -Dichloroethene ND 5 
cis-1,2-Di chloroethene ND 5 
trans-1,2-Dichloroethene ND 5 
1,2-DichIoropropane ND 5 
1,3-Dichloropropane ND 5 
2,2-D i chIoropropane ND 5 
1,1 -D i chIoropropene ND 5 
c i s-1,3-D i chIoropropene ND 5 
trans-1,3-D i chIoropropene ND 5 
Ethylbenzene ND 5 
Hexachlorobutadiene ND 5 
2-Hexanone ND 50 
Iodomethane ND 5 
IsopropyIbenzene ND 5 
p- Isopropyltoluene ND 5 
Methylene chloride ND 10 
4-Methyl-2-pentanone (MIBK) ND 50 
Naphthalene ND 10 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number: 990481 Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 02/23/99 1705 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

n-Propylbenzene ND 5 
Styrene ND 5 
1,1,1,2-Tetrachloroethane ND 5 
1,1,2,2-Tetrachloroethane ND 5 
Tetrachloroethene ND 5 
Toluene ND 5 
1,2,3 -T r i chIorobenzene ND 5 
1,2,4 -T r i chIorobenzene ND 5 
1,1,1-Trichloroethane ND 5 
1,1,2-Trichloroethane ND 5 
Trichloroethene ND 5.0 
TrichIorofluoromethane ND 5 
1,2,4-Trimethylbenzene ND 5 
1,3,5-Trimethylbenzene ND 5 
1,2,3-T r i chIoropropane ND 5 
Vinyl acetate ND 5 
Vinyl chloride ND 10 
Xylenes (total) ND 15 

MB Method Blank 02/21/99 1706 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result Limits 

Acetone ND 50 
Benzene ND 5 
Bromobenzene ND 5 
BromochIoromethane ND 5 
Bromodichloromethane ND 5 
Bromoform ND 5 
Bromomethane ND 10 
2-Butanone (MEK) ND 50 
n-Butylbenzene ND 5 
sec-Butylbenzene ND 5 
tert-Butylbenzene ND 5 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
2-Chloroethylvinyl ether ND 5 
Chloroform ND 5 
Chloromethane ND 10 
2-Chlorotoluene ND 5 
4-Chlorotoluene ND 5 
DibromochIoromethane ND 5 
1,2-Dibromo-3-chloropropane ND 5 
1,2-Dibromoethane (EDB) ND 5 
D i bromomethane ND 5 
1,2-Dichlorobenzene ND 5 
1,3-D i ch Lorobenzene ND 5 
1,4-D i chIorobenzene ND 5 
D ichIorodi fluoromethane ND 10 
1,1-Dichloroethane ND 5 
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C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number: 990481 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOUEN-HOBBS007013411 ATTN: RUSSELL TURNER 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 02/21/99 1706 

Parameter/Test Description 

1,2-Dichloroethane 
1.1- D i chloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2- D i chIoropropane 
1.3- Dichloropropane 
2,2-DichIoropropane 
1,1 -D i chIoropropene 
c i s-1,3-D i chIoropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
HexachIorobutadi ene 
2-Hexanone 
lodomethane 
isopropylbenzene 
p-1sopropyI toIuene 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-TetrachIoroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.2.3- Trichlorobenzene 
1.2.4- T r i chIorobenzene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
TrichIorofluoromethane 
1.2.4- Trimethylbenzene 
1.3.5- Trimethylbenzene 
1.2.3- Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 50 
ND 5 
ND 5 
ND 5 
ND 10 
ND 50 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5.0 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 10 
ND 15 

LCS Laboratory Control Sample LCS22Z99A 02/23/99 1505 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

QC Result 

50 
50 
50 
56 
50 

QC Result True Value 

50.0 
50.0 
50.0 
50.0 
50.0 

Orig. Value Calc. Result * Limits 

100 
100 
100 
112 
100 

% 70-
% 70-
% 70-
% 70-
% 70-

130 
130 
130 
130 
130 
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C O R E L A B O R A T O R I E S 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number: 990481 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL .TURNER 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

LCS Laboratory Control Sample LCS022199: 02/21/99 1506 

Parameter/Test Descr ipt ion 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

QC Result 

47 
49 
52 
54 
51 

QC Result True Value 

50.0 
50.0 
50.0 
50.0 
50.0 

Or ig. Value Calc. Result * Limits 

94 
98 

104 
108 
102 

% 70-130 
% 70-130 
% 70-130 
% 70-130 
% 70-130 

MS Matrix Spike LCS022199 990546-10 02/21/99 2242 

Parameter/Test Descr ipt ion 

Benzene 
Chlorobenzene 
1,1-D i chIoroethene 
Toluene 
Trichloroethene 

QC Result 

46 
50 
50 
51 
49 

QC Result True Value 

50.0 
50.0 
50.0 
50.0 
50.0 

Or ig. Value Calc. Result * Limits 

92.0 
100.0 
100.0 
102.0 
98.0 

% 70-130 
% 70-130 
% 70-130 
% 70-130 
% 70-130 

MSD Matrix Spike Duplicate LCS022199 990546-10: 02/21/99 2322 

Parameter/Test Descr ipt ion 

Benzene 

Chlorobenzene 

1,1-Dichloroethene 

Toluene 

Trichloroethene 

QC Result 

46 

50 

49 

52 

48 

QC Result 

46 

50 

50 

51 

49 

True Value 

50.0 

50.0 

50.0 

50.0 

50.0 

Orig. Value Calc. Result 

92.0 
0.0 

100.0 
0.0 

98.0 
2.0 

104.0 
1.9 

96.0 
2.1 

* Limits 

% 70-130 
R 20 
% 70-130 
R 20 
% 70-130 
R 20 
% 70-130 
R 20 
% 70-130 
R 20 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 990481 Report Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER: 

Method • SW-846 8260B : 3320 
. . . : 8260 

Surrogate Units 

1,2-DichIoroethane-d4 ug/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

990481 -1 

990546-10 
990546-10 
990546-10 

MB 
MB 
LCS 
LCS 

MS 
MSD 

10 

57 
50 
59 
51 
48 
47 
45 
46 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

114.0 
100.0 
118.0 
102.0 
96.0 
94.0 
90.0 
92.0 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

02/24/99 0043 
02/23/99 1705 
02/21/99 1706 
02/23/99 1505 
02/21/99 1506 
02/21/99 2202 
02/21/99 2242 
02/21/99 2322 

Surrogate Units 

4-Bromofluorobenzene ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

990481-1 

990546-10 
990546-10 
990546-10 

MB 
MB 
LCS 
LCS 

MS 
MSD 

10 

50 
52 
51 
48 
49 
49 
49 
49 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

100.0 
104.0 
102.0 
96.0 
98.0 
98.0 
98.0 
98.0 

86-115 
86-115 
86-115 
86-115 
86-115 
86-115 
86-115 
86-115 

02/24/99 0043 
02/23/99 1705 
02/21/99 1706 
02/23/99 1505 
02/21/99 1506 
02/21/99 2202 
02/21/99 2242 
02/21/99 2322 

Surrogate Units 

Dibromofluoromethane ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

990481-1 

990546-10 
990546-10 
990546-10 

MB 
MB 
LCS 
LCS 

MS 
MSD 

10 

50 
47 
45 
49 
48 
44 
45 
46 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

100.0 
94.0 
90.0 
98.0 
96.0 
88.0 
90.0 
92.0 

86-118 
86-118 
86-118 
86-118 
86-118 
86-118 
86-118 
86-118 

02/24/99 0043 
02/23/99 1705 
02/21/99 1706 
02/23/99 1505 
02/21/99 1506 
02/21/99 2202 
02/21/99 2242 
02/21/99 2322 
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C O R E LABORATORIES 

Job Number.: 990481 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Da te : 04 /19 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Su r roga te U n i t s 

Toluene-dS ug /L 

Lab ID M a t r i x QC Type D i I u t i o n Resu l t True Value Percent Recovery L i m i t s Flag Date Time 

990481 -1 49 50.00 98 .0 88-110 02 /24 /99 0043 
MB 49 50.00 98 .0 88-110 02 /23 /99 1705 
MB 52 50.00 104.0 88-110 02 /21 /99 1706 
LCS 51 50.00 102.0 88-110 02 /23 /99 1505 
LCS 51 50.00 102.0 88-110 02 /21 /99 1506 

990546-10 10 51 50.00 102.0 88-110 02 /21 /99 2202 
990546-10 MS 53 50.00 106.0 88-110 02 /21 /99 2242 
990546-10 MSD 52 50.00 104.0 88-110 02 /21 /99 2322 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E F O O T E R 

ND = Analyte Not Detected above the q u a n t i t a t i o n l i m i t 
Numerical values expressed i n the "LIMITS/*DILUTION" column are P r a c t i c a l Q u a n t i t a t i o n L i m i t s (PQL). A 
f i n a l r e s u l t of "ND" should be considered as "less than the PQL" (<PQL) unless otherwise i n d i c a t e d . 

The d e t e c t i o n l i m i t s and u n i t s reported i n the Q u a l i t y Control (QC) Report may not coincide w i t h the 
values re p o r t e d i n the Laboratory Test Results Report because the data presented i n the QC Report may not 
account f o r sample p r e p a r a t i o n and d i l u t i o n s performed. 

The date and time analyzed on the QC Report r e f l e c t s e i t h e r the actual date and/or time of sample 
a n a l y s i s or the date and/or time of a n a l y s i s completion f o r a sample batch. 

Results f o r s o i l samples are reported on a wet weight basis (unless otherwise i n d i c a t e d ) . 

C i t e d Test Methods are obtained from the f o l l o w i n g documents: 
EPA 600/4-79-020, Methods f o r Chemical Analysis of Water and Wastes, March 1983 
U.S. EPA Test Methods f o r Evaluating S o l i d Waste, Physical/Chemical Methods, SW-846, T h i r d E d i t i o n , 
1986 and Updates I , I I , I I A , and I I B 
Standard Methods f o r the Examination of Water and Wastewater, 14th Ed-, 1976, 15th Ed., 1981, and 
18th Ed., 1992 
United O i l Processors (UOP) Manual of Laboratory Test Methods 
Hach Handbook of Water Analysis, 1979 

S U B C O N T R A C T E D L A B O R A T O R Y L O C A T I O N S 

For a n a l y s i s performed by a subcontract l a b o r a t o r y , an **• and the designated l a b o r a t o r y code i : 
i n d i c a t e d i n the "TECHN" column of the Laboratory Test Results Report. 

Core Laboratories: 

Anaheim 
Aurora 
C a r r o l l t o n 
Casper 
Corpus C h r i s t i 
Edison 
H o l l i s t e r 

A N 
A U 

Houston Environmental * H E 
Houston Petroleum * H P 
In d i a n a p o l i s * I N 
Long Beach * L B 
New Orleans * N O 
Valparaiso * V P 
Other * X X 

Q U A L I T Y A S S U R A N C E R E P O R T C O D E S 

NC - Not Ca lcu lab le due t o values lower than the r e p o r t i n g l i m i t 

BLANKS REFERENCE STANDARDS SPIKES DUPLICATES 

MB - Method Blank CS = Calibration Standard MS = Matrix Spike MSD = Matrix Spike Dupl 
RB - Reagent Blank RS = Reference Standard PDS = Post-Digest Spike SD = Sample Duplicate 
IB = Instrument Blank ICV = I n i t i a l Calib. V e r i f i c a t i o n BS = Blank Spike MD = Method Duplicate 
ICB = I n i t i a l Calib. Blank CCV = Continuing Calib. V e r i f i c a t i o n SS = Surrogate Spike 
CCB = Cont. Calib. Blank LCS = Laboratory Control Standard 

For organic parameters, the blank value reported in the QC section of the report i s the lowest reportable l i m i t for 
the method. 

3645 Beglis Pkwy 
Sulphur, LA 7066? 
(318) 583-4926 
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C O R E LA B O R A TORI ES 

ANALYTICAL REPORT 
JOB NUMBER: 990482 

P repa red F o r : 

ENSR 
3000 RICHMOND A V E . , STE 400 

HOUSTON, TX . 77098 

A t t e n t i o n : RUSSELL TURNER 

Da te : 0 4 / 1 9 / 9 9 

\\<\ to S i g n a t u r e Date 

Name: T i n a T . D a v i s 3645 B e g l i s Parkway 
S u l p h u r , LA 70665 

T i t l e : L a b o r a t o r y Manager 

Phone: 318-583-4926 
Fax: 318-583-4929 
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C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990482 

The revised report reflects the following changes: 

SAMPLE ID: PARAMETER CHANGES MADE: 

990482-0001 TOTAL SELENIUM: 
EPA METHOD 7740 

Detection limit changed from 
0.005 to O.Olmg/L 

990482-0001 DISSOLVED SELENIUM 
EPA METHOD 7740 

Detection limit changed from 
0.005 to 0.01 mg/L 

Reviewed by 

Tina Davis, Laboratory Manager 

Mary Arnold, QA/QC < Coordinator 

Date 

Date 

, \-H ^nflivrica' results, op^nio-is or ir"e'0'stations CC""3 "ec -n tnis reoort are oasna uuon , r a 4 \ r . r - ana frateriaf SuOplieo by (hp d»jnf 'or whose exclusive ano continifl'Miai us*" this <$iiGf. r*as oeon naoe. The ariaivVca! -^suUs oo ricrs or interpreta dons 
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CORE LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990482 

ANALYSIS: METALS: EPA METHOD: SW-846 6010B 

The revised report reflects the addition of the following metals analysis for sample 990482-
0001(Client ID:MW-3 (A-H), as requested by the client. 

aluminum(dissolved and total) 
iron(dissolved and total) 
vanadium(dissolved and total) 

Tina Davis, Laboratory Manager Date 

Mar/Arnold, QA/QC Coordinator Date 

tarcmteon* conunw) «• at* moon m Quad uoon Hormanon *na mmwuji I U M B M by m* caant w> «no** •aOu**'* ano aonu«riral ua* nm rapoit MM D M K mad* rn* an*tyt»e*i n M . opNont or •nworata M m 
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C O R E L A B O R A T O R I E S 

S A M P L E I N F 0 R M A T I 
Date: 04/19/99 

ON 

Job Number : 990482 : 99999910 
Customer . : ENSR Customer Project ID. . : BOUEN-HOBBS007013411 
At tn - RUSSELL TURNER Project Descr ip t ion. . . . : Walk in Project 

Laboratory Customer Sample Date Time : pate Time. 
Sample ID Sample ID Matrix Sampled Sampled Received Received 

990482-1 MW-3 (A-H) Water 02/12/99 08:45 02/13/99 12:35 

990482-2 TRIP BLANK Water 02/13/99 12:35 

Page 1 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 990482 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL. TURNER 

Customer Sample ID: MW-3 (A-H) 
Date Sampled : 02/12/99 
Time Sampled : 08:45 
Sample Matrix : Water 

Laboratory Sample ID: 990482-1 
Date Received : 02/13/99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

SM 4500-CL B Chloride 250 20 mg/L 03/11/99 cmg 

EPA 160.1 Solids, Total Dissolved (TDS) 1150 50 mg/L 02/15/99 sps 

SW-846 7740 Selenium (Se) <0.01 0.01 mg/L 03/10/99 bt 

SW-846 7740 Selenium (Se)f Diss. <0.01 0.01 mg/L 03/15/99 bt 

SW-846 3015 Acid Digestion, Total Metals Complete mg/L 03/09/99 r l 

SW-846 3015 Acid Digestion, Total Metals (GFAA) Complete mg/L 03/09/99 r l 

Filter sample prior to analysis Complete 02/15/99 r l 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (Al) 12.3 0.10 mg/L 04/15/99 bt 
Barium (Ba) 0.27 0.05 mg/L 03/15/99 bt 
Chromium (Cr) <0.05 0.05 mg/L 03/15/99 bt 
Iron (Fe) 7.06 0.05 mg/L 03/15/99 bt 
Manganese (Mn) 0.16 0.05 mg/L 03/15/99 bt 
Vanadium (V) 0.05 0.05 mg/L 03/15/99 bt 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (Al), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Barium (Ba), Diss. 0.07 0.05 mg/L 03/15/99 bt 

• Chromium (Cr), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Iron (Fe), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Manganese (Mn), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Vanadium (V), Diss. <0.05 0.05 mg/L 03/15/99 bt 

SW-846 3510B Extraction (Sep. Funnel) - Semivolatiles 
Separatory Funnel Liq/Liq Extraction complete 02/18/99 *HE 

SW-846 8270C Semivolatile Organics 
Acenaphthene ND 10.0 ug/L 02/19/99 *HE 
Acenaphthylene ND 10.0 ug/L 02/19/99 *HE 
Anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(b)fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(k)fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(ghi)perylene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)pyrene ND 10.0 ug/L 02/19/99 *HE 
Butyl benzyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethoxy)methane ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethyl)ether ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroisopropyl)ether ND 10.0 ug/L 02/19/99 *HE 
Bis(2-ethylhexyl)phthalate ND 10.0 ug/L 02/19/99 *HE 
4-Bromophenyl phenyl ether ND 10.0 ug/L 02/19/99 *HE 
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MLAB 
C O R E LABORATORIES 

Job Number: 990482 
L A B O R A T O R Y TEST R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-H0BBS007013411 ATTN: RUSSELL.TURNER 

Customer Sample ID: MW-3 CA-H) 
Date Sampled : 02/12/99 
Time Sampled : 08:45 
Sample Matrix : Water 

Laboratory Sample ID: 990482-1 
Date Received : 02/13/99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Carbazole ND 10.0 ug/L 02/19/99 *HE 
4-Chloroaniline ND 10.0 ug/L 02/19/99 *HE 
2-ChIoronaphthaIene ND 10.0 ug/L 02/19/99 *HE 
4-Chlorophenyl phenyl ether ND 10.0 ug/L 02/19/99 *HE 
Chrysene ND 10.0 ug/L 02/19/99 *HE 
Dibenzo(a,h)anthracene ND 10.0 ug/L 02/19/99 *HE 
Dibenzofuran ND 10.0 ug/L 02/19/99 *HE 
1,2-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,3-D i ch Lorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,4-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
3,3-Dichlorobenzidine ND 20.0 ug/L 02/19/99 *HE 
Diethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Dimethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Di-n-butyl phthalate ND 10.0 ug/L 0?/19/99 *HE 
Di-n-octyl phthalate ND 10.0 ug/L 02/19/99 *HE 
2,4-Dinitrotoluene ND 10.0 ug/L 02/19/99 *HE 
2,6-Dini trotoluene ND 10.0 ug/L 02/19/99 *HE 
Fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Fluorene ND 10.0 ug/L 02/19/99 *HE 
HexachIorobenzene ND 10.0 ug/L 02/19/99 *HE 
HexachIorobutadi ene ND 10.0 ug/L 02/19/99 *HE 
HexachIorocyclopentadi ene ND 10.0 ug/L 02/19/99 *HE 
Hexachloroethane ND 10.0 ug/L 02/19/99 *HE 
Indeno(1,2,3-cd)pyrene ND 10.0 ug/L 02/19/99 *HE 
Isophorone ND 10.0 ug/L 02/19/99 *HE 
2-Methylnaphthalene ND 10.0 ug/L 02/19/99 *HE 
Naphthalene ND 10.0 ug/L 02/19/99 *HE 
o-Nitroaniline ND 10.0 ug/L 02/19/99 *HE 
m-Ni troaniIine ND 10.0 ug/L 02/19/99 *HE 
p-Nitroaniline ND 10.0 ug/L 02/19/99 *HE 
Nitrobenzene ND 10.0 ug/L 02/19/99 *HE 
n-N i t rosod i-n-propyIam i ne ND 10.0 ug/L 02/19/99 *HE 
n-N i t rosod i phenylami ne ND 10.0 ug/L 02/19/99 *HE 
Phenanthrene ND 10.0 ug/L 02/19/99 *HE 
Pyrene ND 10.0 ug/L 02/19/99 *HE 
1,2,4-T r i chIorobenzene ND 10.0 ug/L 02/19/99 *HE 
4-Chloro-3-methylphenol ND 10.0 ug/L 02/19/99 *HE 
2-Chlorophenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dichlorophenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dimethylphenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dini tropheno t ND 50.0 ug/L 02/19/99 *HE 
2-Methyl-4,6-dinitrophenol ND 50.0 ug/L 02/19/99 *HE 
2-Methylphenol (o-cresol) ND 10.0 ug/L 02/19/99 *HE 
3 & 4 Methytphenol (m&p cresol) ND 10.0 ug/L 02/19/99 *HE 
2-Nitrophenol ND 10,0 ug/L 02/19/99 •HE 
4-Nitrophenol ND 50.0 ug/L 02/19/99 *HE 
Pentachlorophenol ND 50.0 ug/L 02/19/99 *HE 
Phenol ND 10.0 ug/L 02/19/99 *HE 
2,4,5-Trichlorophenol ND 10.0 ug/L 02/19/99 *HE 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 990482 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Customer Sample ID: MW-3 (A-H) Laboratory Sample ID: 990482-1 
Date Sampled : 02/12/99 Date Received : 02/13/99 
Time Sampled : 08:45 Time Received : 12:35 
Sample Matr ix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

2,4,6-Trichlorophenol ND 10.0 ug/L 02/19/99 *HE 
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C O R E L A B O R A T O R I E S 

Job Number: 990482 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007QT3411 ATTN RUSSELL TURNER 

Test Method. . . : EPA 160.1 : 2897 A n a l y s t : . : sps . 
Method D e s c r i p t i o n . : Sol i d s , T o t a l D i s s o l v e d (TDS): 

. : sps . 

(TDS) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

MB <50 50 02 /15 /99 1350 
MD 990480-1 1162 1176 1.2 R 20 02 /15 /99 1350 

Test Method. : SM 4500-CL B B a t c h . . : 3269 A n a l y s t . . : cmg 
Method D e s c r i p t i o n . : C h l o r i d e ( a r g e n t o m e t n ' c ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

MB <2 2 03 /11 /99 1400 
LCS WS990703 47 50.000000 94 .0 % 9 0 . 0 - 1 1 0 . 0 03 /11 /99 1400 
MD 990660-2 76 76 0 .0 R 20 03 /11 /99 1400 
MS 990660-2 WS990703 165 100.000000 76 89 .0 % 80-120 03 /11 /99 1400 

Test Method. : SW-846 7740 B a t c h . . : 3273 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Selenium (GFAA) U n i t s . . 

(Se) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB <0.01 0.005 03 /10 /99 1400 
ICV MS990128 0.0258 0.0250 103.2 % 90-110 03 /10 /99 1506 
MB <0.01 0.005 03 /10 /99 1613 
LCS MS990128 0.0267 0.0250 106.8 % 80-120 03 /10 /99 1719 
MS 990482-1 MS990128 0.0219 0.0250 <0.01 87 .6 % 75-125 03 /10 /99 1932 
MSD 990482-1 MS990128 0.0170 0.0219 0.0250 <0.01 68 .0 % 75-125 03 /10 /99 2038 

25.2 R 20 
CCB <0.01 0.005 03 /10 /99 2144 
CCV MS990128 0.0244 0.0250 97 .6 % 80-120 03 /10 /99 2251 
CCB 31099 -2 <0.01 0.005 03 /11 /99 0528 
CCV 31099 -2 MS990128 0.0207 0.0250 82 .8 % 80-120 03 /11 /99 0635 
PDS 990842-1 MS990128 0.0246 0.0250 <0.01 98 .4 % 75-125 03 /11 /99 0741 
PSD 990842-1 MS990128 0.0231 0.0246 0.0250 <0.01 92 .4 % 75-125 03 /11 /99 0847 

6 .3 R 20 
CCB 31099 -3 <0.01 0.005 03 /11 /99 0954 
CCV 31099 -3 MS990128 0.0264 0.0250 105.6 % 90-110 03 /11 /99 1100 

Test Method. : SW-846 6010B . : 3319 A n a l y s t . . . : b t : 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .00867 0.10 03 /15 /99 1324 
ICV MS990112 9.73339 10.0 97.3 % 90-110 03 /15 /99 1333 
ISA MS990095 96.65311 100.0 96 .7 % 80-120 03 /15 /99 1344 
ISB MS990094 95.51260 100.0 95.5 % 80-120 03 /15 /99 1349 
CCB -0.07681 0.10 03 /15 /99 1416 
CCV MS990107 4.84232 5.000 96 .8 % 90-110 03 /15 /99 1429 
CCV MS990107 4.87135 5.000 97.4 % 90-110 03 /15 /99 1533 
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C O R E LA B O R A TORI ES 

Job Number: 990482 
Q U A L I T Y C O N T R O L R E S U L T S 

Oate: 04 /19 /99 

CUSTOMER: ENSR PROJECT : BOWEN-HOBBS00701341.1 ATTN RUSSELL TURNER 

Test Method. : SW-846 6010B : 3319 A n a l y s t . : b t 
Method D e s c r i p t i o n . : Meta l 5 A n a l y s i s (ICAP) 

A n a l y s t . 

: Aluminum ( A l ) 

QC Lab ID Reagent QC Resu l t QC Resul t True Value O r i g . Value Za lc . Resu l t * L i m i t s Date/T ime 

CCB 0.02668 0.10 03 /15 /99 1559 
CCB 0.00653 0.10 03 /15 /99 1658 
CCV MS990107 4.96395 5.000 99 .3 % 90-110 03 /15 /99 1703 
MS 990799-1 PDS031599 1.10994 1.000 0.01534 109.5 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.13514 1.10994 1.000 0.01534 112.0 % 75-125 03 /15 /99 1739 

2.2 R 20 
CCB 0.01182 0.10 03 /15 /99 1814 
CCV MS990107 4.92190 5.000 98 .4 % 90-110 03 /15 /99 1819 
CCB 0.00287 0.10 03 /15 /99 1858 
CCV MS990107 4.98147 5.000 99 .6 % 90-110 03 /15 /99 1902 
MB 0.02977 0.10 03 /15 /99 1937 
LCS 3010030999 2.09361 2.000 104.7 % 80-120 03 /15 /99 1941 
MS 990671 -1 3010030999 1.86649 2.000 0.01552 92 .5 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 2.11166 1.86649 2.000 0.01552 104.8 % 75-125 03 /15 /99 1955 

12.3 R 20 
CCB 0.04816 0.10 03 /15 /99 2026 
CCV MS990107 5.13870 5.000 102.8 % 90-110 03 /15 /99 2039 

Test Method : SW-846 6010B Batch : 3319 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) Units : mg/L 
Parameter : Barium (Ba) 

QC Lab ID Reagent QC Resu l t QC Resul t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .00642 0.05 03 /15 /99 1324 
ICV MS990112 9.97749 10.0 99 .8 % 90-110 03 /15 /99 1333 
ISB MS990094 0.23572 0.25 94.3 % 80-120 03 /15 /99 1349 
CCB -0.00642 0.05 03 /15 /99 1416 
CCV MS990107 4.884B1 5.000 97 .7 % 90-110 03 /15 /99 1429 
CCV MS990107 4.94053 5.000 98 .8 % 90-110 03 /15 /99 1533 
CCB -0 .00750 0.05 03 /15 /99 1559 
CCB -0 .00750 0.05 03 /15 /99 1658 
CCV MS990107 5.01982 5.000 100.4 % 90-110 03 /15 /99 1703 
MS 990799-1 PDS031599 1.06718 1.000 -0.00428 107.1 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.07896 1.06718 1.000 -0.00428 108.3 % 75-125 03 /15 /99 1739 

1.1 R 20 
CCB -0.00750 0.05 03 /15 /99 1814 
CCV MS990107 4.97696 5.000 99.5 % 90-110 03 /15 /99 1819 
CCB -0 .00642 0.05 03 /15 /99 1858 
CCV MS990107 5.01875 5.000 100.4 % 90-110 03 /15 /99 1902 
MB -0.00642 0.05 03 /15 /99 1937 
LCS 3010030999 1.98114 2.000 99 .1 % 80-120 03 /15 /99 1941 
MS 990671-1 3010030999 2.12150 2.000 0.37608 87.3 % 75-125 03 /15 /99 1950 
MSD 990671 -1 3010030999 2.36151 2.12150 2.000 0.37608 99.3 % 75-125 03 /15 /99 1955 

10.7 R 20 
CCB -0 .00428 0.05 03 /15 /99 2026 
CCV MS990107 5.15482 5.000 103.1 % 90-110 03 /15 /99 2039 
CCB 0.01068 0.05 03 /15 /99 2108 
CCV MS990107 5.04000 5.000 100.8 % 90-110 03 /15 /99 2115 
MB 0.01091 0.05 03 /15 /99 2118 
LCS 301503099 1.97208 2.00 98 .6 % 80-120 03 /15 /99 2120 
MS 990482-1 3015030999 2.22954 2.000 0.27144 97 .9 % 75-125 03 /15 /99 2122 
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C O R E LABORATORIES 

Job Number: 990482 
Q U A L I T Y C O N T R O L R E S U L T S 

Da te : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER 

Test Method : SW-846: 6010B B a t c h . , - 3319 A n a l y s t . . . : bt ;.:/••• 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) U n i t s . , 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date/Time 

MSD 990482-1 3015030999 2.16286 2.22954 2.000 0.27144 94 .6 % 75-125 03 /15 /99 2124 
3.0 R 20 

CCB 0.02322 0.05 03 /15 /99 2129 
CCV MS990107 5.05793 5.000 101.2 % 90-110 03 /15 /99 2134 

Test Method : SW-846 6010B B a t c h . . 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s , : mg/L 
Pa ramete r . . : Chromium ( C D 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value Or ig . Value C a l c . Resu l t * L i m i t s Date/Time 

ICB -0.00215 0.05 03 /15 /99 1324 
ICV MS990112 9.83657 10.0 98.4 % 90-110 03 /15 /99 1333 
ISB MS990094 0.23483 0.25 93 .9 % 80-120 03 /15 /99 1349 
CCB -0 .00372 0.05 03 /15 /99 1416 
CCV MS990108 5.08831 5.000 101.8 % 90-110 03 /15 /99 1446 
CCV MS990108 5.11872 5.000 102.4 % 90-110 03 /15 /99 1548 
CCB -0 .00600 0.05 03 /15 /99 1559 
CCB -0 .00439 0.05 03 /15 /99 1658 
CCV MS990108 5.07135 5.000 101.4 % 90-110 03 /15 /99 1715 
MS 990799-1 PDS031599 1.08548 1.000 -0.00351 108.9 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.10097 1.08548 1.000 -0.00351 110.4 % 75-125 03 /15 /99 1739 

1.4 R 20 
CCB -0 .00410 0.05 03 /15 /99 1814 
CCV MS990108 5.11774 5.000 102.4 % 90-110 03 /15 /99 1832 
CCB -0 .00292 0.05 03 /15 /99 1858 
CCV MS990108 5.11315 5.000 102.3 % 90-110 03 /15 /99 1912 
MB -0 .00418 0.05 03 /15 /99 1937 
LCS 3010030999 1.92115 2.000 96.1 % 80-120 03 /15 /99 1941 
MS 990671 -1 3010030999 1.85837 2.000 0.02183 91 .8 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 1.89063 1.85837 2.000 0.02183 93 .4 % 75-125 03 /15 /99 1955 

1.7 R 20 
CCB -0 .00610 0.05 03 /15 /99 2026 
CCV MS990108 5.27246 5.000 105.4 % 90-110 03 /15 /99 2044 
MB 0.00252 0.05 03 /15 /99 2049 
LCS 301503099 1.83784 2.00 91 .9 % 80-120 03 /15 /99 2054 
MS 990482-1 3015030999 1.83631 2.000 0.01572 91 .0 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 1.84468 1.83631 2.000 0.01572 91 .4 % 75-125 03 /15 /99 2101 

0.5 R 20 
CCB -0 .00238 0.05 03 /15 /99 2108 
CCV MS990108 4.90665 5.000 98 .1 % 90-110 03 /15 /99 2111 

Test Method : SW-846 6010B • 3319 A n a l y s t . . . . : b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s ( ICAP) U n i t s . . : mg/L 

A n a l y s t . 

p a r a m e t e r . . : I r o n (Fe) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB -0 .01622 0.05 03 /15 /99 1324 
ICV MS990112 9.73699 10.0 97.4 % 90-110 03 /15 /99 1333 
ISA MS990095 94.41921 100.0 94.4 % 80-120 03 /15 /99 1344 

Page 7 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number: 990482 Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method- : SW-846 6010B Batch. : 3319 Ana lys t . . : : b t 
Method D e s c r i p t i o n . : Meta I s A n a l y s i s (ICAP) Un i t s 

: I r o n (Fe) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ISB MS990094 92.61569 100.0 92 .6 % 80-120 03 /15 /99 1349 
CCB 0.00718 0.05 03 /15 /99 1416 
CCV MS990108 5.08773 5.000 101.8 % 90-110 03 /15 /99 1446 
CCV MS990108 5.12198 5.000 102.4 % 90-110 03 /15 /99 1548 
CCB -0.01437 0.05 03 /15 /99 1559 
CCB -0.00267 0.05 03 /15 /99 1658 
CCV MS990108 5.07030 5.000 101.4 % 90-110 03/15/99 1715 
MS 990799-1 PDS031599 1.13224 1.000 0.05310 107.9 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.14611 1.13224 1.000 0.05310 109.3 % 75-125 03 /15 /99 1739 

1.2 R 20 
CCB -0.01486 0.05 03 /15 /99 1814 
CCV MS990108 5.13707 5.000 102.7 % 90-110 03 /15 /99 1832 
CCB -0.01655 0.05 03 /15 /99 1858 
CCV MS990108 5.13406 5.000 102.7 % 90-110 03 /15 /99 1912 
MB 0.06096 0.05 03 /15 /99 1937 
LCS 3010030999 1.92146 2.000 96 .1 % 80-120 03 /15 /99 1941 
MS 990671 -1 3010030999 1.87288 2.000 0.07158 90 .1 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 1.91956 1.87288 2.000 0.07158 92 .4 % 75-125 03 /15 /99 1955 

2.5 R 20 
CCB 0.00442 0.05 03 /15 /99 2026 
CCV MS990108 5.25509 5.000 105.1 % 90-110 03 /15 /99 2044 
MB -0.00153 0.05 03 /15 /99 2049 
MS 990482-1 3015030999 6.16588 2.000 7.06424 - 4 4 . 9 % 75-125 03/15/99 2059 
MSD 990482-1 3015030999 6.96977 6.16588 2.000 7.06424 - 4 . 7 % 75-125 03/15/99 2101 

12.2 R 20 
CCB 0.31491 0.05 03/15/99 2108 
CCV MS990108 4.92815 5.000 98 .6 % 90-110 03/15/99 2111 

Test Method. : SW-846 6010B Batch . : 3319 Ana l ys t . : . . : b t : 
Method D e s c r i p t i o n . : Met£ I s , A n a l y s i s (ICAP) U n i t s , 

: Manganese (Mn) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB -0.00329 0.05 03 /15 /99 1324 
ICV MS990112 9.81722 10.0 98 .2 % 90-110 03 /15 /99 1333 
ISB MS990094 0.23854 0.25 95 .4 % 80-120 03 /15 /99 1349 
CCB -0.00329 0.05 03 /15 /99 1416 
CCV MS990108 5.08862 5.000 101.8 % 90-110 03 /15 /99 1446 
CCV MS990108 5.11434 5.000 102.3 % 90-110 03 /15 /99 1548 
CCB -0.00290 0.05 03 /15 /99 1559 
CCB -0.00256 0.05 03 /15 /99 1658 
CCV MS990108 5.07150 5.000 101.4 % 90-110 03 /15 /99 1715 
MS 990799-1 PDS031599 1.08456 1.000 -0 .00097 108.6 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.09897 1.08456 1.000 -0 .00097 110.0 % 75-125 03 /15 /99 1739 

1.3 R 20 
CCB -0.00312 0.05 03 /15 /99 1814 
CCV MS990108 5.11117 5.000 102.2 % 90-110 03 /15 /99 1832 
CCB -0.00246 0.05 03 /15 /99 1858 
CCV MS990108 5.11126 5.000 102.2 % 90-110 03 /15 /99 1912 
MB -0.00219 0.05 03 /15 /99 1937 
LCS 3010030999 1.91199 2.000 95 .6 % 80-120 03 /15 /99 1941 
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C O R E LA B O R A TORI ES 

Job Number: 990482 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOB8S0070.3411 ATTN: RUSSELL TURNER 

Test Method : SW-846 6010B 
Method Descr ip t ion . : Metals Analysis (ICAP) 
Parameter : Manganese (Mn) 

Batch, 
Units. 

3319 
mg/L 

A n a l y s t . . . : bt 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca lc . Resu l t * L i m i t s Date/Time 

MS 990671-1 3010030999 2.02940 2.000 0.21127 90 .9 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 2.06858 2.02940 2.000 0.21127 92 .9 % 75-125 03 /15 /99 1955 

1.9 R 20 
CCB -0.00284 0.05 03 /15 /99 2026 
CCV MS990108 5.25330 5.000 105.1 % 90-110 03 /15 /99 2044 
MB 0.00507 0.05 03 /15 /99 2049 
LCS 301503099 1.81550 2.00 90 .8 % 80-120 03 /15 /99 2054 
MS 990482-1 3015030999 1.93977 2.000 0.16204 88 .9 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 1.95457 1.93977 2.000 0.16204 89 .6 % 75-125 03 /15 /99 2101 

0 .8 R 20 
CCB 0.00460 0.05 03 /15 /99 2108 
CCV MS990108 4.85252 5.000 97 .1 % 90-110 03 /15 /99 2111 

Test Method. : SW-846 6010B B a t c h . . • 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : M e t a l : i A n a l y s i s (ICAP) U n i t s . . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value Or ig . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0.00195 0.05 03 /15 /99 1324 
ICV MS990112 9.75665 10.0 97 .6 % 90-110 03 /15 /99 1333 
ISB MS990094 0.22562 0.25 90 .2 % 80-120 03 /15 /99 1349 
CCB -0.00130 0.05 03 /15 /99 1416 
CCV MS990108 5.08355 5.000 101.7 % 90-110 03 /15 /99 1446 
CCV MS990108 5.11973 5.000 102.4 % 90-110 03 /15 /99 1548 
CCB -0.00194 0.05 03 /15 /99 1559 
CCB -0.00178 0.05 03 /15 /99 1658 
CCV MS990108 5.07307 5.000 101.5 % 90-110 03 /15 /99 1715 
MS 990799-1 PDS031599 1.08019 1.000 -0.00016 108.0 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.10130 1.08019 1.000 -0.00016 110.1 % 75-125 03 /15 /99 1739 

1.9 R 20 
CCB -0 .00147 0.05 03 /15 /99 1814 
CCV MS990108 5.10386 5.000 102.1 % 90-110 03 /15 /99 1832 
CCB -0 .00147 0.05 03 /15 /99 1858 
CCV MS990108 5.10912 5.000 102.2 % 90-110 03 /15 /99 1912 
MB -0.00170 0.05 03 /15 /99 1937 
LCS 3010030999 1.91418 2.000 95 .7 % 80-120 03 /15 /99 1941 
MS 990671 -1 3010030999 1.86398 2.000 0.01589 92 .4 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 1.90246 1.86398 2.000 0.01589 9 4 . 3 % 75-125 03 /15 /99 1955 

2 .0 R 20 
CCB -0.00163 0.05 03 /15 /99 2026 
CCV MS990108 5.25274 5.000 105.1 % 90-110 03 /15 /99 2044 
MB 0.00515 0.05 03 /15 /99 2049 
MS 990482-1 3015030999 1.81264 2.000 0.05038 88 .1 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 1.82319 1.81264 2.000 0.05038 88 .6 % 75-125 03 /15 /99 2101 

0 .6 R 20 
CCB 0.00203 0.05 03 /15 /99 2108 
CCV MS990108 4.73552 5.000 9 4 . 7 % 90-110 03 /15 /99 2111 
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C O R E LABORATORIES 

Job Number: 990482 
Q U A L I T Y C 0 N T R 0 L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method. : SW-846 7740 : 3339 Analyst . . . : b t 
Method D e s c r i p t i o n . : Se len ium (GFAA) U n i t s . . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB <0.01 0.005 03 /15 /99 1600 
ICV MS990140 0.0249 0.0250 99 .6 % 90-110 03 /15 /99 1643 
MS 990483-1 MS980135 0.02115 <0.01 84 .6 % 75-125 03 /15 /99 2019 
CCB <0.01 0.005 03 /15 /99 2102 
CCV MS990140 0.02246 0.0250 89 .8 % 90-110 03 /15 /99 2145 
MSD 990483-1 MS990140 0.02032 0.02115 0.0250 <0.01 81.3 % 75-125 03 /15 /99 2229 

4 .0 R 20 
CCB 31599 -2 <0.01 0.005 03 /15 /99 2312 
CCV 31599 -2 MS990140 0.02155 0.0250 86.2 % 90-110 03 /15 /99 2355 

Test Method. : SW-846 6010B : 3955 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : . M e t E i l s A n a l y s i s (ICAP) U n i t s . . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB 0.0183 04 /15 /99 0950 
ICV MS990112 9.795 10.0 98 .0 % 90-110 04 /15 /99 0959 
ISA MS990095 97 .06 100.0 97.1 % 80-120 04 /15 /99 1013 
ISB MS990094 96 .86 100.0 96 .9 % 80-120 04 /15 /99 1017 
ISB MS990094 95 .76 100.0 95 .8 % 80-120 04 /15 /99 1025 
CCV MS990107 4 .779 5.000 95 .6 % 90-110 04 /15 /99 1036 
MB 0.0364 04 /15 /99 1044 
LCS 3015030999 2.019 2.000 101.0 % 80-120 04 /15 /99 1050 
MS 990482-1 3015030999 11.70 2.000 12.30 -30 .0 % 75-125 04 /15 /99 1057 
MSD 990482-1 3015030999 10.19 11.70 2.000 12.30 -105.5 % 75-125 04 /15 /99 1101 

13.8 R 20 
PDS 990482-1 PDS041599 15.79 4.000 12.30 87.2 % 75-125 04 /15 /99 1107 
PSD 990482-1 PDS041599 15.99 15.79 4.000 12.30 92.2 % 75-125 04 /15 /99 1111 

1.3 R 20 
CCB 0.0046 04 /15 /99 1131 
CCV MS990107 4 .601 5.000 % 04/15 /99 1135 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E POOTER 

ND = Analyte Not Detected above the quantitation l i m i t 
Numerical values expressed i n the •LIMITS/*DILUTI0N" column are Practical Quantitation Limits (PQL). A 
f i n a l result of "ND" should be considered as "less than the PQL' (<PQL) unless otherwise indicated. 

The detection l i m i t s and units reported l n the Quality Control (QC) Report may not coincide with the 
values reported i n the Laboratory Test Results Report because the data presented i n the QC Report may not 
account for sample preparation and dilutions performed. 

The date and time analyzed on the QC Report reflects either the actual date and/or time of sample 
analysis or the date and/or time of analysis completion for a sample batch. 

Results for s o i l samples are reported on a wet weight basis (unless otherwise indicated). 

Cited Test Methods are obtained from the following documents: 
EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983 
U.S. EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition, 
1986 and Updates I , I I , IIA, and IIB 
Standard Methods for the Examination of Water and Wastewater, 14th Ed., 1976, 15th Ed., 1981, and 
18th Ed., 1992 
United Oil Processors (UOP1 Manual of Laboratory Test Methods 
Hach Handbook of Water Analysis, 1979 

S U B C O N T R A C T E D L A B O R A T O R Y L O C A T I O N S 

For ana ly s i s performed by a subcontract l a b o r a t o r y , an " * ' and the designated l a b o r a t o r y code i s 
i n d i c a t e d i n the "TECHN• column o f the Laboratory Test Resul ts Report . 

Core Labo ra to r i e s : 

A n a h e i m * A N H o u s t o n E n v i r o n m e n t a l * H E 
A u r o r a * A U H o u s t o n P e t r o l e u m * H P 
C a r r o l l t o n * C R I n d i a n a p o l i s * I N 
Caspe r * C A Long Beach * L B 
C o r p u s C h r i s t i * C C New O r l e a n s * N 0 
E d i s o n + E D V a l p a r a i s o * V P 
H o l l i s t e r * H R O t h e r * X X 

Q U A L I T Y A S S U R A N C E R E P O R T C O D E S 

NC = Not Ca lcu lab le due t o values lower than the r e p o r t i n g l i m i t 

BLANKS REFERENCE STANDARDS SPIKES DUPLICATES 

MB = Method Blank CS = C a l i b r a t i o n Standard MS = M a t r i x Spike MSD = M a t r i x Spike Dupl 
RB = Reagent Blank RS - Reference Standard PDS = Pos t -Diges t Spike SD = Sample D u p l i c a t e 
IB = Ins t rument Blank ICV = I n i t i a l C a l i b . V e r i f i c a t i o n BS = Blank Spike MD = Method D u p l i c a t e 
ICB = I n i t i a l C a l i b . Blank CCV = C o n t i n u i n g C a l i b . V e r i f i c a t i o n SS = Surrogate Spike 
CCB = Cont . C a l i b . Blank LCS = Labora to ry C o n t r o l Standard 

For organic parameters, the blank value reported in the QC section of the report is the lowest reportable l i m i t fo r 
the method. 

3645 Beglis Pkwy 
Sulphur, LA 70663 
(316) 583-4926 

I 
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C O R E LABORAT O RIE S 

ANALYTICAL REPORT 
JOB NUMBER: 990481 

P r e p a r e d F o r : 

ENSR 
3000 RICHMOND A V E . , STE 4.00 

HOUSTON, TX 77 0 98 

A t t e n t i o n : RUSSELL TURNER 

D a t e : 04 /19 /99 

AJ^I rQ . UPA/L^ o4 I i<i m 
S i g n a t u r e Date 

Name: T i n a T . D a v i s 3 64 5 B e g l i s Parkway-
S u l p h u r , LA 7 0665 

T i t l e : L a b o r a t o r y Manager 

Phone: 318-583-4926 
Fax: 318-583-4929 

•-p .IM.HVT c;V r e s u l t s , t ;n j *nnns 0 ' 'He'0'er3t 'Oi<i " e d m : n , s r < r C " ' t w pr ised U P ; " * in tor ;TI a [rot' -sntl m a l e n a l ^uponed by "he ci-enf 'or w h o s e e r C i u S ' v e a n T c c n r :;e rH yi u s e ;n is repo ' t *^as r j e e n m a o e T - e analyt ical r e s u l t s opin ions or mterDreia f ions 

- • x o r e s s e d r e o r e s e n t m e bes t fuOqmem o l C o r e L*ioorator<es C ^ ' e La bora to r i e s , h o w e v e r , m a k e s no warranty or r e o r e s e n t a t i o * . x p r e s s or ' m c : e c . of -ir.v type , a n o e x p r e s s l y O ' s d a i m s s a m e a s to the productivi ty, p roper o p e r a l i o n s or P r o v a b l e n e s s or 

.in\. on. q a s . c o a i or other m i r w a l . property , well o - s a n u »n c o n r - e ^ - 0" * n n w n i c h s u c h report is u s e d c-' reJ'eO u p o n :or a n v r e a s o n w h a t s o e v e r Th<s 'eport snai l ro t De r e p r o d u c e d , -n -vnoie or m part, without t " e W i T l e n a p p r o v a l of C o r e Labora to r i es . 



C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 990483 

Prepa red F o r : 

ENSR 
3000 RICHMOND A V E . , STE 400 

HOUSTON, TX 770 98 

A t t e n t i o n : RUSSELL TURNER 

Da te : 0 4 / 1 9 / 9 9 

S i g n a t u r e Date 

Name : T i n a T . D a v i s 3 645 B e g l i s Parkway-
S u l p h u r , LA 70665 

T i t l e : L a b o r a t o r y Manager 

Phone: 318-583-4926 
Fax: 318-583-4929 

mp analytical result, comions or in iarc f B r s T , ° * l s ccria -ec >r. (ms '©Dor: are bas9d uDO^ -'^-maton a-*o malarial suooned Ov tne chem (or wnose exclusive ano confidential use Ih.s renon, ras Deen made The ana'vticaL resulls. opinions or mterpreta dons 
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riny oi!. qas coa* o* omer mineral. Qroo '̂fV- *e» or ? j - o -r connection with wmcn 5^c-' r *ccr: ts used c 'eneo uoon tcr any reason whatsoever This 'Boot snari not 0e reoroduced m whcie or m part without the wntten aoprovaJ ol Core Laboratories 



C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990483 

The revised report reflects the following changes: 

SAMPLE ID: PARAMETER CHANGES MADE: 

990483-0001 TOTAL SELENIUM: 
EPA METHOD 7740 

Detection limit changed from 
0.005 toO.Olmg/L 

990483-0001 DISSOLVED SELENIUM 
EPA METHOD 7740 

Detection limit changed from 
0.005 toO.Olmg/L 

Reviewed by: 

Tina Davis, Laboratory Manager Date 

Mary Arnold, QA/QC Coordinator Date 

T L " ? a~3 n' ca' results, opmrons or 'nierpretations c~"*amed m this 'eDOM ara based uoon information anr> material suopliao Dy ihe cnenr, tor wnose exclusive ano confidential use This reoort has Peen made The anaiylic.i! result &. cO'iions or interprets lions 

-<i.^\.^-, "C^esenr The oest |udqrrent or Core L d ^ ' a ^ e * . Core Labor aiones iow«ver. TMKes no warranty or - pore sent at ion excess or ^0,16,3. 0" anv lype. aro e-oressiy disclaims same as to f e productivity, orooer ooeranons O' 0'C1itaokeness o f 

i"v ci "as coal c< other mineral, property. we» o' sa^.a m conned.on with wnich such report is useo or relied upon tor any reason whatsoever. Tr.is reoort snaH not Oe 'eproOuce<I. -n wnote or m part, without the wr>tten aoproval Of Coie laboratories 



C O R E LABORATORIES 

CASE NARRATIVE 

CLIENT ID: ENSR 

JOB NUMBER: 990483 

ANALYSIS: METALS: EPA METHOD: SW-846 6010B 

The revised report reflects the addition of the following metals analysis for sample 990483-
0001 (Client ID:MW-4 (A-H), as requested by the client. 

aluminum(dissolved and total) 
iron(dissolved and total) 
vanadium(dissolved and total) 

Reviewed by: 

Tina Davis, Laboratory Manager Date 

Mary^Vrnoid, QA/QC Coordinator Date 

ilwprMMWM COnianM n f n upon m p w d U P C intarnwaori «nd m«t*n« M e M or * W M «nclu*»* md eonMnnt u»* IT** noon n— O—n iraa*. Th« analytic* r m m . onmon* or int«ror»i* non* 

I ranraaant ifi* o**> ludgnMM or Cora l J U n w a Cor* l i m o a t n w » . i M M no warranty or i*nr*»*nWion. * W * U or •nwMd. ot my typ*. <TK) •ncrMay OMctwrw Mm* *t TO 

any <w. aai. coal or om*r m w « . oreoarry. <••» or Hod connseimn •mm *"cf i men noon i <JIM or - V I M uoon (or anv w o n • " • t j o * * * T M .«oort \*t* "01 n» W T O C H r> wroX or n owl wrtNxit rh* •«.rt*n aooravil o( Cor* uoorainr. 



C O R E LA B O R A TORI ES 

S A M P L E I N : F O R M A T I 
Date:: 04/19/99 

ON 

Job Number.: 990483 • 99999910 
Customer . . : ENSR Customer Project ID. . . , : BOWEN-HOBBS007013411 

RUSSELL TURNER Project Descr ip t ion. . . . : Walk in Project 

Laboratory Customer Sample Date Time Date- Time 
Sample ID Sample ID Matrix Sampled Sampled Received Received 

990483-1 MW-4 (A-H) Water 02/12/99 08:00 02/13/99 12:35 

990483-2 TRIP BLANK Water 02/13/99 12:35 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 990483 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Customer Sample ID: MW-4 (A-H) Laboratory Sample ID: 990483-1 
Date Sampled : 02/12/99 ....: 02/13/99 
Time Sampled : 08:00 12:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ; DATE TECH 

SM 4500-CL B Ch Loride 300 20 mg/L 03/11/99 cmg 

EPA 160.1 Solids, Total Dissolved (TDS) 1100 50 mg/L 02/15/99 sps 

SW-846 7740 Selenium (Se) <0.01 0.01 mg/L 03/11/99 bt 

SW-846 7740 Selenium (Se), Diss. <0.01 0.01 mg/L 03/15/99 bt 

SW-846 3015 Acid Digestion, Total Metals Complete mg/L 03/09/99 r l 

SW-846 3015 Acid Digestion, Total Metals (GFAA) Complete mg/L 03/09/99 r l 

Filter sample prior to analysis Complete 02/15/99 r l 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (Al) 246 0.10 mg/L 04/15/99 bt 
Barium (Ba) 5.24 0.05 mg/L 03/15/99 bt 
Chromium (Cr) 0.30 0.05 mg/L 03/15/99 bt 
Iron (Fe) 131 0.05 mg/L 04/15/99 bt 
Manganese (Mn) 2.45 0.05 mg/L 03/15/99 bt 
Vanadium (V) 0.78 0.05 mg/L 03/15/99 bt 

SW-846 6010B Metals Analysis (ICAP) 
Aluminum (AL), Diss. 0.08 0.05 mg/L 03/15/99 bt 
Barium (Ba), Diss. 0.07 0.05 mg/L 03/15/99 bt 
Chromium (Cr), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Iron (Fe), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Manganese (Mn), Diss. <0.05 0.05 mg/L 03/15/99 bt 
Vanadium (V), Diss. <0.05 0.05 mg/L 03/15/99 bt 

SW-846 3510B Extraction (Sep. Funnel) - Semivolatiles 
Separatory Funnel Liq/Liq Extraction complete 02/18/99 *HE 

SW-846 8270C Semivolatile Organics 
Acenaphthene ND 10.0 ug/L 02/19/99 *HE 
Acenaphthylene ND 10.0 ug/L 02/19/99 *HE 
Anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)anthracene ND 10.0 ug/L 02/19/99 *HE 
Benzo(b)fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(k)fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Benzo(ghi)perytene ND 10.0 ug/L 02/19/99 *HE 
Benzo(a)pyrene ND 10.0 ug/L 02/19/99 *HE 
Butyl benzyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethoxy)methane ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroethyl)ether ND 10.0 ug/L 02/19/99 *HE 
Bis(2-chloroisopropyl)ether ND 10.0 ug/L 02/19/99 *HE 
Bis(2-ethylhexyl)phthalate ND 10.0 ug/L 02/19/99 *HE 
4-BromophenyI phenyI ether ND 10.0 ug/L 02/19/99 *HE 
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n C O R E LABORATORIES 

Job Number: 990483 
L A B O R A T O R Y TEST R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Customer Sample ID: MW-4 (A-H) 
Date Sampled : 02/12/99 
Time Sampled : 08:00 
Sample Matrix : Water 

Laboratory Sample ID: 990483-1 
Date Received : 02/13/99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS ::. DATE TECH 

Carbazole ND 10.0 ug/L 02/19/99 *HE 
4-Chloroani L ine ND 10.0 ug/L 02/19/99 *HE 
2-Chloronaphthalene ND 10.0 ug/L 02/19/99 *HE 
4-Chlorophenyl phenyl ether ND 10.0 ug/L 02/19/99 *HE 
Chrysene ND 10.0 ug/L 02/19/99 *HE 
Dibenzo(a,h)anthracene ND 10.0 ug/L 02/19/99 *HE 
Dibenzofuran ND 10.0 ug/L 02/19/99 *HE 
1,2-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,3-Dichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
1,4-DichLorobenzene ND 10.0 ug/L 02/19/99 *HE 
3,3-Dichlorobenzidine ND 20.0 ug/L 02/19/99 *HE 
Diethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Dimethyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Di-n-butyl phthalate ND 10.0 ug/L 02/19/99 *HE 
Di-n-octyl phthalate ND 10.0 ug/L 02/19/99 *HE 
2,4-Dim'troto luene ND 10.0 ug/L 02/19/99 *HE 
2,6-Dinitrotoluene ND 10.0 ug/L 02/19/99 *HE 
Fluoranthene ND 10.0 ug/L 02/19/99 *HE 
Fluorene ND 10.0 ug/L 02/19/99 *HE 
HexachIorobenzene ND 10.0 ug/L 02/19/99 *HE 
HexachIorobutadiene ND 10.0 ug/L 02/19/99 *HE 
HexachIorocycIopentadi ene ND 10.0 ug/L 02/19/99 *HE 
Hexachloroethane ND 10.0 ug/L 02/19/99 *HE 
IndenoO ,2,3-cd)pyrene ND 10.0 ug/L 02/19/99 *HE 
Isophorone ND 10.0 ug/L 02/19/99 *HE 
2-Methylnaphthalene ND 10.0 ug/L 02/19/99 *HE 
Naphthalene ND 10.0 ug/L 02/19/99 *HE 
o-Ni troaniIine ND 10.0 ug/L 02/19/99 *HE 
m-Nitroaniline ND 10.0 ug/L 02/19/99 *HE 
p-NitroaniIine ND 10.0 ug/L 02/19/99 *HE 
Nitrobenzene ND 10.0 ug/L 02/19/99 *HE 
n-Ni trosodi-n-propyl ami ne ND 10.0 ug/L 02/19/99 *HE 
n-N i t rosodi phenyl ami ne ND 10.0 ug/L 02/19/99 *HE 
Phenanthrene ND 10.0 ug/L 02/19/99 *HE 
Pyrene ND 10.0 ug/L 02/19/99 *HE 
1,2,4-Trichlorobenzene ND 10.0 ug/L 02/19/99 *HE 
4-ChIoro-3-methylphenol ND 10.0 ug/L 02/19/99 *HE 
2-Chlorophenol ND 10.0 ug/L 02/19/99 *HE 
2,4-DichIorophenoI ND 10.0 ug/L 02/19/99 *HE 
2,4-Dimethylphenol ND 10.0 ug/L 02/19/99 *HE 
2,4-Dinitrophenol ND 50.0 ug/L 02/19/99 *HE 
2-Methyl-4,6-dinitrophenol ND 50.0 ug/L 02/19/99 *HE 
2-Methylphenol (o-cresol) ND 10.0 ug/L 02/19/99 *HE 
3 & 4 Methylphenol (m&p cresol) ND 10.0 ug/L 02/19/99 *HE 
2-Nitrophenol ND 10.0 ug/L 02/19/99 *HE 
4-Nitrophenol ND 50.0 ug/L 02/19/99 *HE 
PentachIorophenoI ND 50.0 ug/L 02/19/99 *HE 
Phenol ND 10.0 ug/L 02/19/99 *HE 
2,4,5-Trichlorophenol ND 10.0 ug/L 02/19/99 *HE 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 990483 Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT: BQUEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Customer Sample ID : MW-4 (A-H) 
Date Sampled : 02 /12 /99 
Time Sampled : 08:00 
Sample M a t r i x : Water 

Labo ra to r y Sample ID : 990483-1 
Date Received : 02 /13 /99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE. TECH 

2 , 4 , 6 - T r i c h l o r o p h e n o l ND 10.0 ug/L 02 /19 /99 'HE 
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C O R E LA B O R A TORI ES 

Job Number: 990483 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN RUSSELL TURNER 

Test Me thod . . : EPA 160.1 Batch , : 2897 A n a l y s t . 
Method D e s c r i p t i o n . : S o l i d s . T o t a l D i s s o l v e d (TDS) 

(TDS) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

MB <50 50 02 /15 /99 1350 
MD 990480-1 1162 1176 1.2 R 20 02 /15 /99 1350 

: SM 4500-CL B : 3269 A n a l y s t . . . : cmg 
Method D e s c r i p t i o n . : C h l o r i d e ( a r g e n t o m e t r i c ) 

: C h l o r i d e 

QC Lab ID Reagent QC Resu l t QC Resul t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

MB <2 2 03 /11 /99 1400 
LCS WS990703 47 50.000000 94.0 % 9 0 . 0 - 1 1 0 . 0 03 /11 /99 1400 
MD 990660-2 76 76 0.0 R 20 03 /11 /99 1400 
MS 990660-2 WS990703 165 100.000000 76 89 .0 % 80-120 03 /11 /99 1400 

: SW-846 7740 B a t c h . . , : 3273 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Selenium CGFAA) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB <0.01 0.005 03 /10 /99 1400 
ICV MS990128 0.0258 0.0250 103.2 % 90-110 03 /10 /99 1506 
MB <0.01 0.005 03 /10 /99 1613 
LCS MS990128 0.0267 0.0250 106.8 % 80-120 03 /10 /99 1719 
MS 990482-1 MS990128 0.0219 0.0250 <0.01 87 .6 % 75-125 03 /10 /99 1932 
MS0 990482-1 MS990128 0.0170 0.0219 0.0250 <0.01 68 .0 % 75-125 03 /10 /99 2038 

25 .2 R 20 
CCB <0.01 0.005 03 /10 /99 2144 
CCV MS990128 0.0244 0.0250 97 .6 % 80-120 03 /10 /99 2251 
CCB 31099 -2 <0.01 0.005 03 /11 /99 0528 
CCV 31099 -2 MS99Q128 0.0207 0.0250 8 2 . 8 % 80-120 03 /11 /99 0635 
PDS 990842-1 MS990128 0.0246 0.0250 <0.01 98 .4 % 75-125 03 /11 /99 0741 
PSD 990842-1 MS990128 0.0231 0.0246 0.0250 <0.01 92 .4 % 75-125 03 /11 /99 0847 

6 .3 R 20 
CCB 31099 -3 <0.01 0.005 03 /11 /99 0954 
CCV 31099 -3 MS990128 0.0264 0.0250 105.6 % 90-110 03 /11 /99 1100 

: SW-846 6010B Batch, . , , : 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resul t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB -0 .00867 0.10 03 /15 /99 1324 
ICV MS990112 9.73339 10.0 97 .3 % 90-110 03 /15 /99 1333 
ISA MS990095 96.65311 100.0 9 6 . 7 % 80-120 03 /15 /99 1344 
ISB MS990094 95.51260 100.0 95.5 % 80-120 03 /15 /99 1349 
CCB -0.07681 0.10 03 /15 /99 1416 
CCV MS990107 4.84232 5.000 96 .8 % 90-110 03 /15 /99 1429 
CCV MS990107 4.87135 5.000 97 .4 % 90-110 03 /15 /99 1533 
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C O R E LABORATORIES 

Q U A L I T Y C 0 N T R 0 L R E S U L T S 
Job Number: 990483 Date: 04/19/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method : SW-846 601 OB Batch. . . * 3319 Analyst. . . : b t / 
Method Descr ip t ion . : Metals Analysis (ICAP) Uni ts . : mg/L 
Parameter.. : Aluminum (A l ) 

QC Lab ID Reagent QC Result QC Result True Value Orig Value Calc. Result * Limits Date/Time 

CCB 0.02668 0.10 03/15/99 1559 
CCB 0.00653 0.10 03/15/99 1658 
CCV MS990107 4.96395 5.000 99.3 % 90-110 03/15/99 1703 
MS 990799-1 PDS031599 1.10994 1.000 0.01534 109.5 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.13514 1.10994 1.000 0.01534 112.0 % 75-125 03/15/99 1739 

2.2 R 20 
CCB 0.01182 0.10 03/15/99 1814 
CCV MS990107 4.92190 5.000 98.4 % 90-110 03/15/99 1819 
CCB 0.00287 0.10 03/15/99 1858 
CCV MS990107 4.98147 5.000 99.6 % 90-110 03/15/99 1902 
MB 0.02977 0.10 03/15/99 1937 
LCS 3010030999 2.09361 2.000 104.7 % 80-120 03/15/99 1941 
MS 990671-1 3010030999 1.86649 2.000 0.01552 92.5 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 2.11166 1.86649 2.000 0.01552 104.8 % 75-125 03/15/99 1955 

12.3 R 20 
CCB 0.04816 0.10 03/15/99 2026 
CCV MS990107 5.13870 5.000 102.8 % 90-110 03/15/99 2039 

Test Method : SW-846 6010B Batch. . . . : 3319 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) Uni ts . : mg/L 

Analyst. 

(Ba) 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc. Result * Limits Date/Time 

ICB -0.00642 0.05 03/15/99 1324 
ICV MS990112 9.97749 10.0 99.8 % 90-110 03/15/99 1333 
ISB MS990094 0.23572 0.25 94.3 % 80-120 03/15/99 1349 
CCB -0.00642 0.05 03/15/99 1416 
CCV MS990107 4.88481 5.000 97.7 % 90-110 03/15/99 1429 
CCV MS990107 4.94053 5.000 98.8 % 90-110 03/15/99 1533 
CCB -0.00750 0.05 03/15/99 1559 
CCB -0.00750 0.05 03/15/99 1658 
CCV MS990107 5.01982 5.000 100.4 % 90-110 03/15/99 1703 
MS 990799-1 PDS031599 1.06718 1.000 -0.00428 107.1 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.07896 1.06718 1.000 -0.00428 108.3 % 75-125 03/15/99 1739 

1.1 R 20 
CCB -0.00750 0.05 03/15/99 1814 
CCV MS990107 4.97696 5.000 99.5 % 90-110 03/15/99 1819 
CCB -0.00642 0.05 03/15/99 1858 
CCV MS990107 5.01875 5.000 100.4 % 90-110 03/15/99 1902 
MB -0.00642 0.05 03/15/99 1937 
LCS 3010030999 1.98114 2.000 99.1 % 80-120 03/15/99 1941 
MS 990671-1 3010030999 2.12150 2.000 0.37608 87.3 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 2.36151 2.12150 2.000 0.37608 99.3 % 75-125 03/15/99 1955 

10.7 R 20 
CCB -0.00428 0.05 03/15/99 2026 
CCV MS990107 5.15482 5.000 103.1 % 90-110 03/15/99 2039 
CCB 0.01068 0.05 03/15/99 2108 
CCV MS990107 5.04000 5.000 100.8 % 90-110 03/15/99 2115 
MB 0.01091 0.05 03/15/99 2118 
LCS 301503099 1.97208 2.00 98.6 % 80-120 03/15/99 2120 
MS 990482-1 3015030999 2.22954 2.000 0.27144 97.9 % 75-125 03/15/99 2122 
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C O R E LABORATORIES 

Job Number: 990483 
Q U A L T Y C 0 N T R 0 L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method : SW-846: 6010B Batch, : 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : M e t a l s . A n a l y s i s (ICAP) 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date/T ime 

MSD 990482-1 3015030999 2.16286 2.22954 2.000 0.27144 94 .6 % 75-125 03 /15 /99 2124 
3.0 R 20 

CCB 0.02322 0.05 03 /15 /99 2129 
CCV MS990107 5.05793 5.000 101.2 % 90-110 03 /15 /99 2134 

Test Method, : SW-846 6010B : 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta l s A n a l y s i s (ICAP) 

QC Lab ID Reagent QC Resu l t QC Resul t True Value O r i g Value Ca lc . Resu l t * L i m i t s Date/T ime 

ICB -0.00215 0.05 03 /15 /99 1324 
ICV MS990112 9.83657 10.0 98 .4 % 90-110 03 /15 /99 1333 
ISB MS990094 0.23483 0.25 93 .9 % 80-120 03 /15 /99 1349 
CCB -0.00372 0.05 03 /15 /99 1416 
CCV MS990108 5.08831 5.000 101.8 % 90-110 H3/15/99 1446 
CCV MS990108 5.11872 5.000 102.4 % 90-110 03 /15 /99 1548 
CCB -0.00600 0.05 03 /15 /99 1559 
CCB -0 .00439 0.05 03 /15 /99 1658 
CCV MS990108 5.07135 5.000 101.4 % 90-110 03 /15 /99 1715 
MS 990799-1 PDS031599 1.08548 1.000 0.00351 108.9 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.10097 1.08548 1.000 0.00351 110.4 % 75-125 03 /15 /99 1739 

1.4 R 20 
CCB -0 .00410 0.05 03 /15 /99 1814 
CCV MS990108 5.11774 5.000 102.4 % 90-110 03 /15 /99 1832 
CCB -0 .00292 0.05 03 /15 /99 1858 
CCV MS990108 5.11315 5.000 102.3 % 90-110 03 /15 /99 1912 
MB -0 .00418 0.05 03 /15 /99 1937 
LCS 3010030999 1.92115 2.000 96.1 % 80-120 03 /15 /99 1941 
MS 990671-1 3010030999 1.85837 2.000 0.02183 91 .8 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 1.89063 1.85837 2.000 0.02183 93 .4 % 75-125 03 /15 /99 1955 

1.7 R 20 
CCB -0 .00610 0.05 03 /15 /99 2026 
CCV MS990108 5.27246 5.000 105.4 % 90-110 03 /15 /99 2044 
MB 0.00252 0.05 03 /15 /99 2049 
LCS 301503099 1.83784 2.00 91 .9 % 80-120 03 /15 /99 2054 
MS 990482-1 3015030999 1.83631 2.000 0.01572 91 .0 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 1.84468 1.83631 2.000 0.01572 91 .4 % 75-125 0 3 / 1 5 / 9 9 2101 

0.5 R 20 
CCB -0 .00238 0.05 03 /15 /99 2108 
CCV MS990108 4.90665 5.000 98 .1 % 90-110 03 /15 /99 2111 

Test Method : SW-846 6010B B a t c h . . • 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP) U n i t s : mg/L 

(Fe ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB -0 .01622 0.05 03 /15 /99 1324 
ICV MS990112 9.73699 10.0 97.4 % 90-110 03 /15 /99 1333 
ISA MS990095 94.41921 100.0 94.4 % 80-120 03 /15 /99 1344 
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C O R E LABORATORIES 

Job Number: 990483 
Q U A L I T Y C O N T R O L R E S U L T S 

Da te : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN: RUSSELL TURNER 

Test Method. : SW-846 6010B B a t c h . . : 3319 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : . M e t a l s A n a l y s i s ( ICAP) U n i t s . . 
P a r a m e t e r . . . (Fe ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ISB MS990094 92.61569 100.0 92 .6 % 80-120 03 /15 /99 1349 
CCB 0.00718 0.05 03 /15 /99 1416 
CCV MS990108 5.08773 5.000 101.8 % 90-110 03 /15 /99 1446 
CCV MS990108 5.12198 5.000 102.4 % 90-110 03 /15 /99 1548 
CCB -0.01437 0.05 03 /15 /99 1559 
CCB -0.00267 0.05 03 /15 /99 1658 
CCV MS990108 5.07030 5.000 101.4 % 90-110 03/15/99 1715 
MS 990799-1 PDS031599 1.13224 1.000 0.05310 107.9 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.14611 1.13224 1.000 0.05310 109.3 % 75-125 03 /15 /99 1739 

1.2 R 20 
CCB -0.01486 0.05 03 /15 /99 1814 
CCV MS990108 5.13707 5.000 102.7 % 90-110 03 /15 /99 1832 
CCB -0.01655 0.05 03 /15 /99 1858 
CCV MS990108 5.13406 5.000 102.7 % 90-110 03 /15 /99 1912 
MB 0.06096 0.05 03 /15 /99 1937 
LCS 3010030999 1.92146 2.000 96 .1 % 80-120 03 /15 /99 1941 
MS 990671 -1 3010030999 1.87288 2.000 0.07158 90 .1 % 75-125 03 /15 /99 1950 
MSD 990671-1 3010030999 1.91956 1.87288 2.000 0.07158 92 .4 % 75-125 03/15/99 1955 

2.5 R 20 
CCB 0.00442 0.05 03 /15 /99 2026 
CCV MS990108 5.25509 5.000 105.1 % 90-110 03 /15 /99 2044 
MB -0.00153 0.05 03 /15 /99 2049 
MS 990482-1 3015030999 6.16588 2.000 7.06424 -44 .9 % 75-125 03 /15 /99 2059 
MSD 990482-1 3015030999 6.96977 6.16588 2.000 7.06424 - 4 . 7 % 75-125 03 /15 /99 2101 

12.2 R 20 
CCB 0.31491 0.05 03 /15 /99 2108 
CCV MS990108 4.92815 5.000 98 .6 % 90-110 03 /15 /99 2111 

Test Method : SW-846 6010B Batch : 3319 Ana l ys t . . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) Units : mg/L 
Parameter. : Manganese (Mn) 

OC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

ICS -0.00329 0.05 03 /15 /99 1324 
ICV MS990112 9.81722 10.0 98 .2 % 90-110 03 /15 /99 1333 
ISB MS990094 0.23854 0.25 95 .4 % 80-120 03 /15 /99 1349 
CCB -0.00329 0.05 03 /15 /99 1416 
CCV MS990108 5.08862 5.000 101.8 % 90-110 03 /15 /99 1446 
CCV MS990108 5.11434 5.000 102.3 % 90-110 03 /15 /99 1548 
CCB -0.00290 0.05 03 /15 /99 1559 
CCB -0.00256 0.05 03 /15 /99 1658 
CCV MS990108 5.07150 5.000 101.4 % 90-110 03 /15 /99 1715 
MS 990799-1 PDS031599 1.08456 1.000 -0 .00097 108.6 % 75-125 03 /15 /99 1734 
MSD 990799-1 PDS031599 1.09897 1 .08456 1.000 -0 .00097 110.0 % 75-125 03 /15 /99 1739 

1.3 R 20 
CCB -0.00312 0.05 03 /15 /99 1814 
CCV MS990108 5.11117 5.000 102.2 % 90-110 03 /15 /99 1832 
CCB -0.00246 0.05 03 /15 /99 1858 
CCV MS990108 5.11126 5.000 102.2 % 90-110 03 /15 /99 1912 
MB -0.00219 0.05 03 /15 /99 1937 
LCS 3010030999 1.91199 2.000 95 .6 % 80-120 03 /15 /99 1941 
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C O R E LABORATORIES 

Job Number: 990483 
Q U A L I T Y C O N T R O L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT BOWEN-H0BBSQ07013411 ATTN RUSSELL TURNER 

Test Method. : SW-846<6010B : 3319 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) Units : mg/L 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * L imi ts Date/Time 

MS 990671 -1 3010030999 2.02940 2.000 0.21127 90.9 % 75-125 03/15/99 1950 
MSO 990671-1 3010030999 2.06858 2.02940 2.000 0.21127 92.9 % 75-125 03/15/99 1955 

1.9 R 20 
CCB -0.00284 0.05 03/15/99 2026 
CCV MS990108 5.25330 5.000 105.1 % 90-110 03/15/99 2044 
MB 0.00507 0.05 03/15/99 2049 
LCS 301503099 1.81550 2.00 90.8 % 80-120 03/15/99 2054 
MS 990482-1 3015030999 1.93977 2.000 0.16204 88.9 % 75-125 03/15/99 2059 
MSD 990482-1 3015030999 1.95457 1.93977 2.000 0.16204 89.6 % 75-125 03/15/99 2101 

0.8 R 20 
CCB 0.00460 0.05 03/15/99 2108 
CCV MS990108 4.85252 5.000 97.1 % 90-110 03/15/99 2111 

Test Method. : SW-846 6010B Batch. : 3319 Analyst. . . : bt 
Method Descr ip t ion . : Metals Analysis (ICAP) Units 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

ICB -0.00195 0.05 03/15/99 1324 
ICV MS990112 9.75665 10.0 97.6 % 90-110 03/15/99 1333 
I SB MS990094 0.22562 0.25 90.2 % 80-120 03/15/99 1349 
CCB -0.00130 0.05 03/15/99 1416 
CCV MS990108 5.08355 5.000 101.7 % 90-110 03/15/99 1446 
CCV MS990108 5.11973 5.000 102.4 % 90-110 03/15/99 1548 
CCB -0.00194 0.05 03/15/99 1559 
CCB -0.00178 0.05 03/15/99 1658 
CCV MS990108 5.07307 5.000 101.5 % 90-110 03/15/99 1715 
MS 990799-1 PDS031599 1.08019 1.000 -0.00016 108.0 % 75-125 03/15/99 1734 
MSD 990799-1 PDS031599 1.10130 1.08019 1.000 -0.00016 110.1 % 75-125 03/15/99 1739 

1.9 R 20 
CCB -0.00147 0.05 03/15/99 1814 
CCV MS990108 5.10386 5.000 102.1 % 90-110 03/15/99 1832 
CCB -0.00147 0.05 03/15/99 1858 
CCV MS990108 5.10912 5.000 102.2 X 90-110 03/15/99 1912 
MB -0.00170 0.05 03/15/99 1937 
LCS 3010030999 1.91418 2.000 95.7 % 80-120 03/15/99 1941 
MS 990671-1 3010030999 1.86398 2.000 0.01589 92.4 % 75-125 03/15/99 1950 
MSD 990671-1 3010030999 1.90246 1.B639B 2.000 0.01589 94.3 % 75-125 03/15/99 1955 

2.0 R 20 
CCB -0.00163 0.05 03/15/99 2026 
CCV MS990108 5.25274 5.000 105.1 % 90-110 03/15/99 2044 
MB 0.00515 0.05 03/15/99 2049 
MS 990482-1 3015030999 1.81264 2.000 0.05038 88.1 % 75-125 03/15/99 2059 
MSD 990482-1 3015030999 1.82319 1.81264 2.000 0.05038 88.6 % 75-125 03/15/99 2101 

0.6 R 20 
CCB 0.00203 0.05 03/15/99 2108 
CCV MS990108 4.73552 5.000 94.7 % 90-110 03/15/99 2111 
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C O R E LA B O R A TORI ES 

Job Number: 990483 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 04 /19 /99 

CUSTOMER: ENSR PROJECT BOUEN-HOBBSQ07Q13411 ATTN : RUSSELL TURNER: 

Test Method : SW-846 7740 B a t c h . . . : 3339 Ana l y s t . . . : b t : 
Method D e s c r i p t i o n . : Se len ium (GFAA) U n i t s . . . 

Ana l y s t 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/T ime 

ICB <0.01 0.005 03 /15 /99 1600 
ICV MS990140 0.0249 0.0250 99 .6 % 90-110 03 /15 /99 1643 
MS 990483-1 MS980135 0.02115 <0.01 84 .6 % 75-125 03 /15 /99 2019 
CCB <0.01 0.005 03 /15 /99 2102 
CCV MS990140 0.02246 0.0250 89.8 % 90-110 03 /15 /99 2145 
MSD 990483-1 MS990140 0.02032 0.02115 0.0250 <0.01 81.3 % 75-125 03 /15 /99 2229 

4 .0 R 20 
CCB 31599 -2 <0.01 0.005 03 /15 /99 2312 
CCV 31599 -2 MS990140 0.02155 0.0250 86.2 % 90-110 03 /15 /99 2355 

Test Method. : SW-846 6010B A n a l y s t b t 
Method D e s c r i p t i o n . : Me ta l s A n a l y s i s (ICAP) : mg/L 

(Fe) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB 0.00126 0.1 04 /15 /99 0950 
ICV MS990112 9.75853 10.0 97 .6 % 90-110 04 /15 /99 0959 
ISA MS990095 94,38322 100.0 94.4 % 80-120 04 /15 /99 1013 
ISB MS990094 94.29694 100.0 94.3 % 80-120 04 /15 /99 1017 
ISB MS990094 91.16670 100.0 91.2 % 80-120 04 /15 /99 1025 
CCV MS990108 5.02595 5.000 100.5 % 90-110 04 /15 /99 1040 
MB 0.01158 0.1 04 /15 /99 1044 
LCS 3015030999 1.97941 2.000 99 .0 % 80-120 04 /15 /99 1050 
MS 990482-1 3015030999 7.16600 2.000 7.32795 -8 .1 % 75-125 04 /15 /99 1057 
MSD 990482-1 3015030999 6.42611 7.16600 2.000 7.32795 -45 .1 % 75-125 04 /15 /99 1101 

10.9 R 20 
PDS 990482-1 PDS041599 10.78719 4.000 7.32795 86.5 % 75-125 04 /15 /99 1107 
PSD 990482-1 P0S041599 11.00492 10.78719 4.000 7.32795 91 .9 % 75-125 04 /15 /99 1111 

2 .0 R 20 
CCB 0.00867 0.1 04 /15 /99 1131 
CCV MS990108 4.91976 5.000 98.4 % 90-110 04 /15 /99 1140 
LCS 3051040199 4.33078 5.000 86 .6 % 80-120 04 /15 /99 1148 
CCB -0.00021 0.1 04 /15 /99 1353 
CCB -0.00021 0 .1 04 /15 /99 1353 
CCV MS990108 4.93068 5.000 98 .6 % 90-110 04 /15 /99 1450 
MB 0.04007 0 .1 04 /15 /99 1454 
LCS 3010040699 2.04458 2.000 102.2 X 80-120 04 /15 /99 1458 
MS 991030-1 3010040699 1.87727 2.000 0.11527 88.1 X 75-125 04 /15 /99 1507 
MSD 991030-1 3010040699 1.90949 1.87727 2.000 0.11527 89 .7 % 75-125 04 /15 /99 1511 

1.7 R 20 
EB 0.05812 0.1 04 /15 /99 1522 
CCB 0.00163 0.1 04 /15 /99 1526 
CCV MS990108 4.78351 5.000 95 .7 % 90-110 04 /15 /99 1535 
CCB 0.07029 0.1 04 /15 /99 1556 
CCV MS990108 4.85325 5.000 97.1 % 90-110 04 /15 /99 1618 
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C O R E LABORATORIES 

Job Number: 990483 
Q U A L I T Y C 0 N T R 0 L R E S U L T S 

Date: 04/19/99 

CUSTOMER: ENSR PROJECT BOWEN-HOBBS007013411 ATTN : RUSSELL TURNER 

Test Method. : SW-846 601 OB Batch.. : 3955 Analyst. . . : bt • 
Method: Descr i pt i on . : MetaIs Ana I ys i s ( I CAP) Un i t s . . : mg/L 

Analyst. 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date/Time 

ICB 0.0183 04/15/99 0950 
ICV MS990112 9.795 10.0 98.0 % 90-110 04/15/99 0959 
ISA MS990095 97.06 100.0 97.1 % 80-120 04/15/99 1013 
ISB MS990094 96.86 100.0 96.9 % 80-120 04/15/99 1017 
ISB MS990094 95.76 100.0 95.8 % 80-120 04/15/99 1025 
CCV MS990107 4.779 5.000 95.6 % 90-110 04/15/99 1036 
MB 0.0364 04/15/99 1044 
LCS 3015030999 2.019 2.000 101.0 % 80-120 04/15/99 1050 
MS 990482-1 3015030999 11.70 2.000 12.30 -30.0 % 75-125 04/15/99 1057 
MSD 990482-1 3015030999 10.19 11.70 2.000 12.30 -105.5 % 75-125 04/15/99 1101 

13.8 R 20 
PDS 990482-1 PDS041599 15.79 4.000 12.30 87.2 % 75-125 04/15/99 1107 
PSD 990482-1 PDS041599 15.99 15.79 4.000 12.30 92.2 % 75-125 04/15/99 1111 

1.3 R 20 
CCB 0.0046 04/15/99 1131 
CCV MS990107 4.601 5.000 % 04/15/99 1135 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E F O O T E R 

ND = Analyte Not Detected above the q u a n t i t a t i o n l i m i t 
Numerical values expressed i n the •LIMITS/*DILUTION" column are P r a c t i c a l Q u a n t i t a t i o n L i m i t s (PQL). A 
f i n a l r e s u l t of •ND" should be considered as 'less than the PQL" (<PQL) unless otherwise i n d i c a t e d . 

The d e t e c t i o n l i m i t s and u n i t s r e p o r t e d i n the Qua l i t y Control (QC) Report may not coincide w i t h the 
values re p o r t e d i n the Laboratory Test Results Report because the data presented i n the QC Report may not 
account f o r sample p r e p a r a t i o n and d i l u t i o n s performed. 

The date and time analyzed on the QC Report r e f l e c t s e i t h e r the a c t u a l date and/or time o£ sample 
a n a l y s i s or the date and/or time of a n a l y s i s completion f o r a sample batch. 

Results f o r s o i l samples are rep o r t e d on a wet weight basis (unless otherwise i n d i c a t e d ) . 

C i t e d Test Methods are obtained from the f o l l o w i n g documents: 
EPA 600/4-79-020, Methods f o r Chemical Analysis of Water and Wastes, March 1983 
U.S. EPA Test Methods f o r Evaluating S o l i d Waste, Physical/Chemical Methods, SW-846, T h i r d E d i t i o n , 
1986 and Updates I , I I , UA, and UB 
Standard Methods f o r the Examination of Water and Wastewater, 14th Ed., 1976, 15th Ed., 1981, and 
18th Ed., 1992 
United O i l Processors (UOP) Manual of Laboratory Test Methods 
Hach Handbook of Water An a l y s i s , 1979 

S U B C O N T R A C T E D L A B O R A T O R Y L O C A T I O N S 

For a n a l y s i s performed by a subcontract l a b o r a t o r y , an •*• and the designated l a b o r a t o r y code is 
i n d i c a t e d i n the "TECHN• column of the Laboratory Test Results Report. 

Core Laboratories: 

Anaheim 
Aurora 
C a r r o l l t o n 
Casper 
Corpus C h r i s t i 
Edison 
H o l l i s t e r 

Houston Environmental * H E 
Houston Petroleum * H P 
In d i a n a p o l i s * I N 
Long Beach * L B 
New Orleans * N O 
Valparaiso * V P 
Other * X X 

Q U A L I T Y A S S U R A N C E R E P O R T C O D E S 

NC = Not Calculable due t o values lower than the r e p o r t i n g l i m i t 

BLANKS REFERENCE STANDARDS SPIKES DUPLICATES 

MB = Method Blank CS = Calibration Standard MS = Matrix Spike 
RB = Reagent Blank RS = Reference Standard PDS = Poet-Digest Spike 
IB = Instrument Blank ICV = I n i t i a l Calib. V e r i f i c a t i o n BS = Blank Spike 
ICB = I n i t i a l Calib. Blank CCV = Continuing Calib. V e r i f i c a t i o n SS = Surrogate Spike 
CCB = Cont. Calib. Blank LCS = Laboratory Control Standard 

MSD = Matrix Spike Dupl 
SD = Sample Duplicate 
MD = Method Duplicate 

For organic parameters, the blank value reported in the QC section of the report is the lowest reportable l i m i t for 
the method. 

3645 Beglis Pkwy 
Sulphur, LA 70663 
(318) 583-4926 
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C O R E LA B O R A TORI ES 

ANALYTICAL REPORT 
JOB NUMBER: 990484 

P r e p a r e d F o r : 

ENSR 
3 000 RICHMOND AVE. , STE .400 

HOUSTON, TX 77098 

A t t e n t i o n : RUSSELL TURNER 

D a t e : 0 3 / 2 2 / 9 9 

1/ ^> /-^ 

S i g n a t u r e Date 

Name: T i n a D a v i s 3645 B e g l i s Parkway 
S u l p h u r , LA 70665 

T i t l e : L a b o r a t o r y Manager 

Phone: 318-583-492 6 
Fax: 318-583-4929 
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C O R E LABORATORIES 

S A M P L E I N F 0 R M A T I 
Date: 03/22/99 

0 N • 

Job Number. 990484 • 99999910 
Customer . . : ENSR Customer Project ID. . ,• BOUEN-HOBB0077013411 
At tn • RUSSELL TURNER Project Descr ip t ion. . . . : Walk in Project 

Laboratory Customer Sample Date . Time Date : Time 
Sample ID Sample ID Matrix Sampled Sampled Received Received 

990484-1 DC- IA Soil 02/12/99 07:00 02/13/99 12:35 

990484-2 DC-1B Soi I 02/12/99 07:00 02/13/99 12:35 

990484-3 DC-1C Soil 02/12/99 07:00 02/13/99 12:35 

990484-4 DC-2 Water 02/12/99 07:00 02/13/99 12:35 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 990484 Date : 03 /22 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL: TURNER 

Customer Sample I D : DC-1A 
Date Sampled : 02 /12 /99 
Time Sampled : 07:00 
Sample M a t r i x : S o i l 

L a b o r a t o r y Sample ID : 990484-1 
Date Received : 02 /13 /99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE; TECH 

EPA 418.1 T o t a l Recoverable Pet ro leum Hydrocarbons, S o l i d 40 10 mg/Kg 02 /16 /99 cmg 
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COffî  C O R E LABORATORIES 

Job Number: 990484 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411: ATTN: RUSSELL:TURNER 

Customer Sample ID : DC-1B 
Date Sampled : 02 /12 /99 
Time Sampled : 07 :00 
Sample M a t r i x : S o i l 

L a b o r a t o r y Sample I D : 990484-2 
Date Received . ; 02 /13 /99 
Time Received : 12:35 

TEST METHOD PARAMETER/TEST DESCRIPTION: SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 418.1 T o t a l Recoverab le Petro leum Hydrocarbons, S o l i d 40 10 mg/Kg 02 /16 /99 cmg 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 990484 Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOUEN-HOBB0077013411 ATTN:•RUSSELL TURNER 

Customer Sample ID: DC-1C Laboratory Sample ID: 990484-3 
Date Sampled : 02/12/99 Date Received : 02/13/99 
Time Sampled : 07:00 Time Received : 12:35 
Sample Matr ix : Soi l 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 418.1 Total Recoverable Petroleum Hydrocarbons, Sol id 40 10 mg/Kg 02/16/99 cmg 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 990484 Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL TURNER 

Customer Sample ID: DC-2 Laboratory Sample ID: 990484-4 
Date Sampled : 02/12/99 02/13/99 
Time Sampled : 07:00 ....: 12:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS • DATE TECH 

SW-846 9010A Reactivity, Cyanide <0.1 0.1 mg/Kg 02/16/99 cmg 

SW-846 9030 Reactivity, Sulfide <20 20 mg/Kg 02/16/99 cmg 

SW-846 3010 Acid Digestion, Total Metals Complete 02/19/99 r l 

SW-846 1311 TCLP Nonvolatile Extraction Complete 02/16/99 r l 

SW-846 1311 TCLP Volatile ZHE Extraction Complete 02/16/99 r l 

SW-846 9040 Corrosivity (pH-Liquids) 7.6 0.1 pH Units 02/16/99 sps 

SW-846 1010 Ignitability Negative Pos/Neg 02/19/99 j lw 

SW-846 6010B TCLP Metals Analysis (ICAP) 
Arsenic (As) <0.05 0.05 mg/L 02/19/99 bt 
Barium (Ba) <0.5 0.5 mg/L 02/19/99 bt 
Cadmium (Cd) <0.05 0.05 mg/L 02/19/99 bt 
Chromium (Cr) <0.05 0.05 mg/L 02/19/99 bt 
Lead (Pb) <0.05 0.05 mg/L 02/19/99 bt 
Selenium (Se) <0.1 0.1 mg/L 02/19/99 bt 
SiIver (Ag) <0.05 0.05 mg/L 02/19/99 bt 

SW-846 7470 TCLP Mercury (CVAA) 
Mercury (Hg) <0.002 0.002 mg/L 02/17/99 i iu 

SW-846 1311 TCLP Physical Characterization 
% Solids < 0.5 0.5 % 02/16/99 r l 
% Aqueous 100 0.5 % 02/16/99 r l 
% Non-aqueous < 0.5 0.5 % 02/16/99 r l 

SW-846 3510B Extraction (Sep. Funnel) - TCLP SVOCs 
Separatory Funnel Liq/Liq Extraction complete 02/22/99 td 

SW-846 8270C Semivolatile Organics (TCLP) 
2,4-D i n i t rot oIuene ND 20 ug/L 02/23/99 *HE 
Hexachlorobenzene ND 20 ug/L 02/23/99 *HE 
H exa c hIo r obu t ad i ene ND 20 ug/L 02/23/99 *HE 
HexachIoroethane ND 20 ug/L 02/23/99 *HE 
Nitrobenzene ND 20 ug/L 02/23/99 *HE 
Pyridine ND 20 ug/L 02/23/99 *HE 
2-Methylphenol (o-cresol) ND 20 ug/L 02/23/99 *HE 
3 & 4 Methylphenol (m&p cresol) ND 20 ug/L 02/23/99 *HE 
Pentachlorophenol ND 100 ug/L 02/23/99 *HE 
2,4,5-Trichlo roph enoI ND 20 ug/L 02/23/99 *HE 
2,4,6-Trichlorophenol ND 20 ug/L 02/23/99 *HE 

SW-846 8260B Volatile Organics (TCLP) 
Benzene ND 0.05 mg/L 02/21/99 mk 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 990484 Date : 03 /22 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL TURNER 

Customer Sample ID : DC-2 Labo ra to r y Samp e ID : 990484-4 
Date Sampled : 0 2 / 1 2 / 9 9 02 /13 /99 
Time Sampled : 07 :00 12:35 
Sample M a t r i x : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Carbon t e t r a c h l o r i d e ND 0.05 mg/L 02 /21 /99 mk 
Chlorobenzene ND 0.05 mg/L 02 /21 /99 mk 
Ch lo ro fo rm ND 0.05 mg/L 02 /21 /99 mk 
1 , 2 - D i c h l o r o e t h a n e ND 0.05 mg/L 02 /21 /99 mk 
1 ,1 -D i ch l o roe thene ND 0.05 mg/L 02 /21 /99 mk 
Methy l e t h y l ke tone (2-Butanone) ND 0.50 mg/L 02 /21 /99 mk 
T e t r a c h l o r o e t h e n e ND 0.05 mg/L 02 /21 /99 mk 
T r i c h l o r o e t h e n e ND 0.05 mg/L 02 /21 /99 mk 
V i n y l c h l o r i d e ND 0.10 mg/L 02 /21 /99 mk 
1 ( 4 -D i ch l o robenzene ND 0.05 ug/L 02 /21 /99 mk 
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C O R E LABORATORIES 

Job Number* 990484 
Q U A L I T Y C ONTROL R E S U L T S 

Date: 03/22/99 

CUSTOMER: ENSR PROJECT BOUEN-HOBB0077Q13411 ATTN: RUSSELL TURNER • 

Test Method , : SW-846 :9040 Batch... .: 2816 Analyst. sps • 
Method Description.: Corrosivity (pH-Liquids) Units... : pH Units 
Parameter.— : Corrosivity (pH-Liquids) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

RS WC983183 7.0 7.0 100.0 % 90-110 02/16/99 0900 
MD 990456-1 7.0 7.0 0.0 R 20 02/16/99 0900 

Test Method.. : EPA 418.1 : 2850 :, Analyst. ..: cmg 
Method Description.: Total Recoverable Petroleum Hydrocarbons Units... : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

MB <10 1 02/16/99 1100 
LCS WS990776 444 410 108.3 % 80-120 02/16/99 1100 
MD 990484-3 41 41 0.0 R 20 02/16/99 1100 
MS 990484-3 WS990776 405 410 41 88.8 % 75-125 02/16/99 1100 

Test Method.. : SW-846 9030 Batch.. : 2857 Analyst. ..: cmg 
Method Description.: Sulfide, Total 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

MB <20 20 02/16/99 0830 
MD 990484-4 <20 <20 0.0 R 20 02/16/99 0830 

Test Method : SW-846 9010A Batch.. : 2859 Analyst. ...: cmg 
Method Description.: Cyanide (Colorimetric, Manual) Units.. 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

MB <0.1 0.1 02/16/99 0830 
MD 990484-4 <0.1 <0.1 0.0 R 20 02/16/99 0830 

Test Method. : SW-846 7470 Batch.. : 2886 Analyst. ..: jlw. 
Method Description.: TCLP Mercury (CVAA) Units.;. ; : mg/L 
Parameter... : Mercury (Hg) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date/Time 

ICB H 048-A <0.002 0.002 02/17/99 1530 
ICV HG993427 0.0053 0.005 106.0 % 90-110 02/17/99 1534 
MB 021799 <0.002 0.002 02/17/99 1538 
LCS HG993428 0.0051 0.005 102.0 % 80-120 02/17/99 1541 
MS 990481-1 HG993429 0.0053 0.005 0 106.0 % 80-120 02/17/99 1549 
MSD 990481-1 HG993430 0.0057 0.0053 0.005 0 114.0 % 80-120 02/17/99 1553 

7.3 R 20 
CCB H 048-B <0.002 0.002 02/17/99 1615 
CCV HG993431 0.0051 0.005 102.0 % 90-110 02/17/99 1619 
EB MBT 1042 <0.002 0.002 02/17/99 1630 
EB MBT 1046 <0.002 0.002 02/17/99 1634 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number: 990484 Date : 03 /22 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL:TURNER 

Test Method : SW-846 7470 Batch . . . . : 2886 A n a l y s t . .:: j lw 
Method D e s c r i p t i o n . : TCLP Mercury (CVAA) U n i t s , 

: Mercury (Hg) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Ca lc . Resu l t * L i m i t s Date/Time 

EB MBT 1047 <0.002 0.002 02 /17 /99 1638 
CCB H 048-C <0.002 0.002 02 /17 /99 1641 
CCV HG993432 0.0049 0.005 98.0 % 90-110 02 /17 /99 1645 

Test Method. : SW-846 6010B B a t c h . . . . . : 2935 A n a l y s t . . : b t 
Method D e s c r i p t i o n . : TCLP Me ta l s A n a l y s i s (ICAP) U n i t s , 

QC Lab ID Reagent QC Resu l t QC Resul t True Value O r i g Value Ca lc . Resu l t * L i m i t s Date/Time 

ICB CB050 -0.00715 0.05 02 /19 /99 1345 
ICV MS990099 9.40183 10.0 94.0 % 02 /19 /99 1351 
ISB MS990094 0.41007 0.5000 82.0 % 80-120 02 /19 /99 1414 
CCB CB050 -0 .00439 0.05 02 /19 /99 1422 
CCV MS990040 4.61018 5.000 92.2 % 90-110 02 /19 /99 1427 
MB 3010021799 -0 .00990 2.000 0.05 02 /19 /99 1446 
LCS 3010021799 1.99430 2.000 99 .7 % 80-120 02 /19 /99 1459 
MD 990368-1 3010021799 0.07601 2.000 0.06468 0.01133 A 0.05000 02 /19 /99 1509 
MS 990368-1 3010021799 1.70323 2.000 0.06468 81 .9 % 75-125 02 /19 /99 1525 
MSD 990368-1 3010021799 1.87645 1.70323 2.000 0.06468 90 .6 % 75-125 02 /19 /99 1530 

9 .7 R 20 
CCB CB050 -0 .00148 0.05 02 /19 /99 1553 
CCV MS990040 4.85175 5.000 97 .0 % 90-110 02 /19 /99 1558 
EB MBT1042 0.00916 0.05 02 /19 /99 1624 
EB MBT1046 -0 .00011 0.05 02 /19 /99 1628 
EB MBT1047 0.00915 0.05 02 /19 /99 1632 
CCB CCB050 0.00545 0.05 02 /19 /99 1636 
CCV MS990040 4.83101 5.000 96.6 % 90-110 02 /19 /99 1640 

Test Method. Ba tch . A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : TCLP Me ta l s A n a l y s i s (ICAP) U n i t s . : mg/L 
P a r a m e t e r . . . : Bar ium (Ba) 

QC Lab ID Reagent QC Resu l t QC Resul t True Value O r i g . Value Ca lc . Resu l t L i m i t s Date/Time 

ICB CB050 0.00000 0.5 02 /19 /99 1345 
ICV MS990099 9.89341 10.0 98 .9 % 02 /19 /99 1351 
ISB MS990094 0.25017 0.25 100.1 % 80-120 02 /19 /99 1414 
CCB CB050 0.00000 0.5 02 /19 /99 1422 
CCV MS990097 4.96828 5.000 99.4 % 90-110 02 /19 /99 1432 
MB 3010021799 0.00440 2.000 0.5 02 /19 /99 1446 
LCS 3010021799 1.94238 2.000 97.1 % 80-120 02 /19 /99 1459 
MD 990368-1 3010021799 0.21141 2.000 0.22198 0.01057 A 0.50000 02 /19 /99 1509 
MS 990368-1 3010021799 1.72216 2.000 0.22198 75.0 % 75-125 02 /19 /99 1525 
MSD 990368-1 3010021799 1.94238 1.72216 2.000 0.22198 86.0 % 75-125 02 /19 /99 1530 

12.0 R 20 
CCB CB050 0.00000 0.5 02 /19 /99 1553 
CCV MS990097 4.62473 5.000 92.5 % 90-110 02 /19 /99 1608 
EB MBT1042 0.01233 0.5 02 /19 /99 1624 
EB MBT1046 0.01145 0.5 02 /19 /99 1628 
EB MBT1047 0.01145 0.5 02 /19 /99 1632 
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C O R E LABORATORIES 

Job Number: 990484 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 03 /22 /99 

CUSTOMER: ENSR PROJECT BOWEN-HOBB0077013411 ATTN : RUSSELL TURNER 

Test Method : SW-846 6010B Batch . . . . : 2935 A n a l y s t . . . : bt •; 
Method D e s c r i p t i o n . : TCLP. Me ta l s A n a l y s i s (ICAP) U n i t s . . : mg/L 

A n a l y s t . 

P a r a m e t e r . . . : Bar ium (Ba) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Calc . Resu l t * L i m i t s Date/T ime 

CCB CCB050 0.00088 0.5 02 /19 /99 1636 
CCV MS990097 4.54633 5.000 90 .9 % 90-110 02 /19 /99 1645 

Test Method : SW-846 6010B B a t c h : . • 2935 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : TCLP Me ta l s A n a l y s i s (ICAP) U n i t s . . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g Value Calc . Resu l t * L i m i t s Date/T ime 

ICB CB050 -0 .00219 0.05 02 /19 /99 1345 
ICV MS990099 10.14676 10.0 101.5 % 02 /19 /99 1351 
ISB MS990094 0.50089 0.500 100.2 % 80-120 02 /19 /99 1414 
CCB CB050 -0 .00221 0.05 02 /19 /99 1422 
CCV MS990040 5.12952 5.000 102.6 % 90-110 02 /19 /99 1427 
MB 3010021799 -0.00355 2.000 0.05 02 /19 /99 1446 
LCS 3010021799 2.05072 2.000 102.5 % 80-120 02 /19 /99 1459 
MD 990368-1 3010021799 -0 .00328 2.000 0.00203 0.00125 A 0.05000 02 /19 /99 1509 
MS 990368-1 3010021799 1.58054 2.000 -0.00203 79.1 % 75-125 02 /19 /99 1525 
MSD 990368-1 3010021799 1.75561 1.58054 2.000 -0.00203 87 .9 % 75-125 02 /19 /99 1530 

10.5 R 20 
CCB CB050 -0.00325 0.05 02 /19 /99 1553 
CCV MS990040 4.92117 5.000 98 .4 % 90-110 02 /19 /99 1558 
EB MBT1042 -0 .00296 0.05 02 /19 /99 1624 
EB MBT1046 -0 .00274 0.05 02 /19 /99 1628 
EB MBT1047 -0 .00244 0.05 02 /19 /99 1632 
CCB CCB050 -0 .00414 0.05 02 /19 /99 1636 
CCV MS990040 4.94496 5.000 98 .9 % 90-110 02 /19 /99 1640 

Test Method : SW-846 601OB B a t c h . . . . . . . . : 2935 Ana lys t . . . : b t 
Method D e s c r i p t i o n . : TCLP Me ta l s A n a l y s i s (ICAP) U n i t s . . . : mg/L 

Ana lys t . . . 

Chromium ( C r ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Va lue Ca l c . Resu l t * L i m i t s Date/Time 

ICB CB050 -0 .00192 0.05 02 /19 /99 1345 
ICV MS990099 9.91913 10.0 99 .2 % 02 /19 /99 1351 
I SB MS990094 0.24278 0.25 97 .1 % 80-120 02 /19 /99 1414 
CCB CB050 -0 .00164 0.05 02 /19 /99 1422 
CCV MS990040 4.96039 5.000 99 .2 % 90-110 02 /19 /99 1427 
MB 3010021799 -0 .00109 2.000 0.05 02 /19 /99 1446 
LCS 3010021799 1.98286 2.000 99 .1 % 80-120 02 /19 /99 1459 
MD 990368-1 3010021799 0.12846 2.000 0.13396 0.00550 A 0.05000 02 /19 /99 1509 
MS 990368-1 3010021799 1.73720 2.000 0.13396 80 .2 % 75-125 02 /19 /99 1525 
MSD 990368-1 3010021799 1.89552 1.73720 2.000 0.13396 88 .1 

8 . 7 
% 75-125 
R 20 

02 /19 /99 1530 

CCB CB050 0.00055 0.05 02 /19 /99 1553 
CCV MS990040 4.69959 5.000 94 .0 % 90-110 02 /19 /99 1558 
EB MBT1042 0.00275 0.05 02 /19 /99 1624 
EB MBT1046 -0 .00137 0.05 02 /19 /99 1628 
EB MBT1047 0.00192 0.05 02 /19 /99 1632 
CCB CCB050 -0 .00054 0.05 02 /19 /99 1636 
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C O R E LABORATORIES 

Job Number: 990484 
Q U A L I T Y C O N T R O L R E S U L T S 

Date : 03 /22 /99 

CUSTOMER: ENSR PROJECT BOUEN-HOBB007701341T ATTN: RUSSELL TURNER 

Batch : 2935 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : TCLP Meta l s A n a l y s i s (ICAP) 

A n a l y s t . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

CCV MS990040 4.68530 5.000 93 .7 % 90-110 02 /19 /99 1640 

Test Method. : 2935 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : TCLP Meta ls A n a l y s i s (ICAP) 

A n a l y s t . 

: Lead (Pb) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Va lue Ca l c . Resu l t * L i m i t s Date/Time 

ICB CB050 0.01372 0.05 02 /19 /99 1345 
ICV MS990099 9.55885 10.0 95 .6 % 02/19 /99 1351 
ISB MS990094 0.48397 0.500 96 .8 % 80-120 02 /19 /99 1414 
CCB CB050 0.00311 0.05 02 /19 /99 1422 
CCV MS990040 4.75146 5.000 95 .0 % 90-110 02 /19 /99 1427 
MB 3010021799 0.01328 2.000 0.05 02 /19 /99 1446 
LCS 3010021799 2.14824 2.000 107.4 % 80-120 02 /19 /99 1459 
MD 990368-1 3010021799 0.01959 2.000 0.01480 0.00479 A 0.05000 02 /19 /99 1509 
MS 990368-1 3010021799 1.71507 2.000 0.01480 85 .0 % 75-125 02 /19 /99 1525 
MSD 990368-1 3010021799 1.89144 1.71507 2.000 0.01480 93 .8 % 75-125 02 /19 /99 1530 

9 .8 R 20 
CCB CB050 0.03297 0.05 02 /19 /99 1553 
CCV MS990040 5.16357 5.000 103.3 % 90-110 02 /19 /99 1558 
EB MBT1042 0.00102 0.05 02 /19 /99 1624 
EB MBT1046 0.01217 0.05 02 /19 /99 1628 
EB MBT1047 0.01911 0.05 02 /19 /99 1632 
CCB CCB050 -0.00551 0.05 02 /19 /99 1636 
CCV MS990040 5.09852 5.000 102.0 % 90-110 02 /19 /99 1640 

SU-846 6010B . . . : 2935 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : TCLP Meta l s A n a l y s i s (ICAP) U n i t s . . . . . . : mg/L 

A n a l y s t . . . : b t 

Selenium (Se) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB CB050 0.01245 0.1 02 /19 /99 1345 
ICV MS990099 9.64321 10.0 96.4 % 02/19 /99 1351 
ISB MS990094 0.43678 0.5000 87.4 % 80-120 02 /19 /99 1414 
CCB CB050 0.00062 0.1 02 /19 /99 1422 
CCV MS990040 4.76161 5.000 95.2 % 90-110 02 /19 /99 1427 
MB 3010021799 0.01681 2.000 0.1 02 /19 /99 1446 
LCS 3010021799 1.98540 2 . GOO 99 .3 % 80-120 02 /19 /99 1459 
MD 990368-1 3010021799 0.01966 2.000 0.01452 0.00514 A 0.10000 02 /19 /99 1509 
MS 990368-1 3010021799 1.89821 2.000 0.01452 94 .2 % 75-125 02 /19 /99 1525 
MSD 990368-1 3010021799 2.06845 1.89821 2.000 0.01452 102.7 % 75-125 02 /19 /99 1530 

8 .6 R 20 
CCB CB050 0.01617 0.1 02 /19 /99 1553 
CCV MS990040 4.85714 5.000 97.1 % 90-110 02 /19 /99 1558 
EB MBT1042 -0.00125 0.1 02 /19 /99 1624 
EB MF3T1046 -0 .01121 0.1 02 /19 /99 1628 
EB MBT1047 -0 .01930 0.1 02 /19 /99 1632 
CCB CCB050 -0 .00996 0.1 02 /19 /99 1636 
CCV MS990040 4.85220 5.000 97.0 % 90-110 02 /19 /99 1640 
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C O R E LABORATORIES 

Job Number: 990484 
Q U A L I T Y C O N T R O L R E S U L T S 

Da te : 03 /22 /99 

CUSTOMER: ENSR PROJECT: BOWSN-HOBB0077013411 ATTN : RUSSELL TURNER 

Test Method : SW-846 601 OB B a t c h . . . . . . . . . . . . . : 2935 A n a l y s t . . . : b t 
Method D e s c r i p t i o n . : TCLP Meta l s A n a l y s i s ( ICAP) U n i t s . . . . . . . . . : mg/L 
Parameter : S i I v e r (Ag) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date/Time 

ICB CB050 -0.00032 0.05 02/19/99 1345 
ICV MS990099 9.84630 10.0 98.5 % 02/19/99 1351 
ICV MS990098 9.80695 10.000 98 .1 % 02/19/99 1356 
ISB MS990094 0.48542 0.500 97 .1 % 80-120 02/19/99 1414 
CCB CB050 -0.00000 0.05 02/19/99 1422 
CCV MS990097 4.65831 5.000 93 .2 % 90-110 02 /19 /99 1432 
MB 3010021799 0.00251 2.000 0.05 02/19/99 1446 
LCS 3010021799 1.87247 2.000 93 .6 % 80-120 02/19/99 1459 
MD 990368-1 3010021799 0.01041 2.000 0.00043 0.00998 A 0.05000 02/19/99 1509 
MS 990368-1 3010021799 1.50802 2.000 0.00043 75.4 % 75-125 02/19/99 1525 
MSD 990368-1 3010021799 1.52749 1.50802 2.000 0.00043 76.4 

1.3 
% 75-125 
R 20 

02/19/99 1530 

CCB CB050 0.00063 0.05 02/19/99 1553 
CCV MS990097 5.02074 5.000 100.4 % 90-110 02/19/99 1608 
EB MBT1042 -0.00355 0.05 02/19/99 1624 

EB MBT1046 -0.00071 0.05 02/19/99 1628 

EB MBT1047 0.00144 0.05 02/19/99 1632 
CCB CCB050 -0.00000 0.05 02/19/99 1636 
CCV MS990097 5.13848 5.000 102.8 % 90-110 02/19/99 1645 
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CORE LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number: 990484 Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOUEN-HOBB0077013411 ATTN: RUSSELL TURNER: 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

SW-846 8260B Batch ,.- 3027 Analyst .. .: mk 
Method Description. Volatile Organics (TCLP) Units ...: mg/L 

MB Method Blank 02/21/99 1706 

Parameter/Test Descr ipt ion 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-DichIoroethane 
1,1-Dichloroethene 
Methyl ethyl ketone (2-Butanone) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
1,4-Dichlorobenzene 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result Limits 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 
0.010 
0.005 

MB Method Blank 02/22/99 1525 

Parameter/Test Description 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,1-Dichloroethene 
Methyl ethyl ketone (2-Butanone) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
1,4-Dichlorobenzene 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 
0.010 
0.005 

MB Method Blank 02/23/99 1705 

Parameter/Test Descr ipt ion 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,1-Dichloroethene 
Methyl ethyl ketone (2-Butanone) 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
1,4-Dichlorobenzene 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 
0.010 
0.005 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number: 990484 Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL TURNER 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample LCS022199 02/21/99 1506 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 47 50.0 94 % 70-130 
Carbon tetrachloride 50 50.0 100 % 70-130 
Chlorobenzene 49 50.0 98 % 70-130 
Chloroform 46 50.0 92 % 70-130 
1,2-Dichloroethane 47 50.0 94 % 70-130 
1,1-Dichloroethene 52 50.0 104 % 70-130 
Methyl ethyl ketone (2-Butanone) 191 200.00 96 % 70-130 
TetrachLoroethene 51 50.0 102 % 70-130 
Trichloroethene 51 50.0 102 % 70-130 
Vinyl chloride 54 50.00 108 % 70-130 

| LCS Laboratory Control Sample LCS022299 02/22/99 1405 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48 50.0 96 % 70-130 
Carbon tetrachloride 50 50.0 100 % 70-130 
Chlorobenzene 50 50.0 100 % 70-130 
Chloroform 47 50.0 94 % 70-130 
1,2-Dichloroethane 47 50.0 94 % 70-130 
1,1-Dichloroethene 50 50.0 100 % 70-130 
Methyl ethyl ketone (2-Butanone) 188 200.00 94 % 70-130 
Tetrachloroethene 49 50.0 98 % 70-130 
Trichloroethene 49 50.0 98 % 70-130 
Vinyl chloride 49 50.00 98 % 70-130 

LCS Laboratory: Control Sample LCS022399 02/23/99 1505 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49 50.0 98 % 70-130 
Carbon tetrachloride 48 50.0 96 % 70-130 
Chlorobenzene 50 50.0 100 % 70-130 
Chloroform 47 50.0 94 % 70-130 
1,2-Dichloroethane 50 50.0 100 % 70-130 
1,1-Dichloroethene 50 50.0 100 % 70-130 
Methyl ethyl ketone (2-Butanone) 202 200.00 101 % 70-130 
Tetrachloroethene 47 50.0 94 % 70-130 
Trichloroethene 50 50.0 100 % 70-130 
Vinyl chloride 48 50.00 96 % 70-130 

| MS Matrix Spike LCS022299 990546 •6 02/22/99 2310 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49 50.0 ND 98.0 % 70-130 
Carbon tetrachloride 45 50.0 ND 90.0 % 70-130 
Chlorobenzene 49 50.0 ND 98.0 % 70-130 
Chloroform 46 50.0 ND 92.0 % 70-130 
1,2-Dichloroethane 46 50.0 ND 92.0 % 70-130 
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C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number: 990484 Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL TURNER 

QC Type Description Reag. Code Lab ID Di Lution Factor Date Time 

MS Matrix Spike LCS022299 990546-6: 02/22/99 2310 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

1,1-Dichloroethene 47 50.0 ND 94.0 % 70-130 
Methyl ethyl ketone (2-Butanone) 153 200.00 ND 76.5 % 70-130 
Tetrachloroethene 49 50.0 ND 98.0 % 70-130 
Trichloroethene 49 50.0 ND 98.0 % 70-130 
Vinyl chloride 50 50.00 ND 100.0 % 70-130 

I MSD Matrix Spike Duplicate LCS022299 990546-6 02/22/99 2230 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48 49 50.0 ND 96.0 % 70-130 
2.1 R 20 

Carbon tetrachloride 45 45 50.0 ND 90.0 % 70-130 
0.0 R 20 

Chlorobenzene 50 49 50.0 ND 100.0 % 70-130 
2.0 R 20 

Chloroform 46 46 50.0 ND 92.0 % 70-130 
0.0 R 20 

1,2-Dichloroethane 46 46 50.0 ND 92.0 % 70-130 
0.0 R 20 

1,1-Dichloroethene 48 47 50.0 ND 96.0 % 70-130 
2.1 R 20 

Methyl ethyl ketone (2-Butanone) 160 153 200.00 ND 80.0 % 70-130 
4.5 R 20 

Tetrach Loroethene 49 49 50.0 ND 98.0 % 70-130 
0.0 R 20 

Trichloroethene 49 49 50.0 ND 98.0 % 70-130 
0.0 R 20 

Vinyl chloride 49 50 50.00 ND 98.0 % 70-130 
2.0 R 20 

IMB Method Blank 02/25/99 1406 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene ND 0.005 
Carbon tetrachloride ND 0.005 
Chlorobenzene ND 0.005 
Chloroform ND 0.005 
1,2-Dichloroethane ND 0.005 
1,1-Dichloroethene ND 0.005 
Methyl ethyl ketone (2-Butanone) ND 0.050 
Tetrachloroethene ND 0.005 
Trichloroethene ND 0.005 
Vinyl chloride ND 0.010 
1,4-Dichlorobenzene ND 0.005 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number: 990484 Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOWEN^HOBBQ07701341t ATTN: RUSSELL TURNER 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

LCS Laboratory Control Sample LCS022299: 02/25/99 1205 

Parameter/Test Descr ipt ion QC Result QC Result True Value Or ig . Value Calc. Result Limits 

Benzene 46 50.0 92 % 70-130 
Carbon te t rach lo r ide 48 50.0 96 % 70-130 
Chlorobenzene 53 50.0 106 % 70-130 
Chloroform 45 50.0 90 % 70-130 
1,2-Dichloroethane 46 50.0 92 % 70-130 
1,1-D i chIoroethene 48 50.0 96 % 70-130 
Methyl ethyl ketone (2-Butanone) 190 200.00 95 % 70-130 
TetrachIoroethene 54 50.0 108 % 70-130 
Trichloroethene 47 50.0 94 % 70-130 
Vinyl ch lor ide 47 50.00 94 % 70-130 
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C O R E LABORATORIES 

Job Number.: 990484 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date: 03/22/99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL TURNER: 

: 3027 

Surrogate Units ; 

1,2-DichLoroethane-d4 mg/L 

Lab ID Matr ix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

990458-1 10 45 50.00 90.0 80-120 02/21/99 1946 
990484-4 10 49 50.00 98.0 80-120 02/21/99 2026 
990496-1 10 47 50.00 94.0 80-120 02/21/99 2106 
990497-1 10 47 50.00 94.0 80-120 02/22/99 1749 
990540-2 10 46 50.00 92.0 80-120 02/22/99 1910 
990546-1 10 45 50.00 90.0 80-120 02/22/99 1950 
990546-2 10 58 50.00 116.0 80-120 02/22/99 2030 
990546-3 10 48 50.00 96.0 80-120 02/22/99 2110 
990546-4 10 46 50.00 92.0 80-120 02/23/99 1921 
990546-5 10 45 50.00 90.0 80-120 02/23/99 2002 
990546-6 10 46 50.00 92.0 80-120 02/22/99 2150 
990546-7 10 48 50.00 96.0 80-120 02/23/99 2042 
990546-8 10 46 50.00 92.0 80-120 02/23/99 2122 
990546-9 10 47 50.00 94.0 80-120 02/24/99 0002 
990546-10 10 47 50.00 94.0 80-120 02/23/99 2202 
990540-1 10 47 50.00 94.0 80-120 02/22/99 1929 

MB 46 50.00 92.0 80-120 02/21/99 1706 
MB 50 50.00 100.0 80-120 02/22/99 1525 
MB 50 50.00 100.0 80-120 02/23/99 1705 
LCS 48 50.00 96.0 80-120 02/21/99 1506 
LCS 50 50.00 100.0 80-120 02/22/99 1405 
LCS 51 50.00 102.0 80-120 02/23/99 1505 

990546-6 10 46 50.00 92.0 80-120 02/22/99 2150 
990546-6 MS 47 50.00 94.0 80-120 02/22/99 2310 
990546-6 MSD 47 50.00 94.0 80-120 02/22/99 2230 
990582-1 10 46 50.00 92.0 80-120 02/25/99 1446 

MB 49 50.00 98.0 80-120 02/25/99 1406 
LCS 49 50.00 98.0 80-120 02/25/99 1205 

Surrogate Units 

4-Bromofluorobenzene mg/L 

Lab ID Matr ix QC Type Di lu t ion Result True Value Percent Recovery Limit s Flag Date Time 

990458-1 10 50 50.00 100.0 86-115 02/21/99 1946 
990484-4 10 50 50.00 100.0 86-115 02/21/99 2026 
990496-1 10 51 50.00 102.0 86-115 02/21/99 2106 
990497-1 10 48 50.00 96.0 86-115 02/22/99 1749 
990540-2 10 50 50.00 100.0 86-115 02/22/99 1910 
990546-1 10 49 50.00 98.0 86-115 02/22/99 1950 
990546-2 10 50 50.00 100.0 86-115 02/22/99 2030 
990546-3 10 49 50.00 98.0 86-115 02/22/99 2110 
990546-4 10 48 50.00 96.0 86-115 02/23/99 1921 
990546-5 10 48 50.00 96.0 86-115 02/23/99 2002 
990546-6 10 49 50.00 98.0 86-115 02/22/99 2150 
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C O R E LABORATORIES 

Job Number.: 990484 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Da te : 03 /22 /99 

CUSTOMER: ENSR PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL TURNER 

Sur roga te U n i t s 

4-B romofIuorobenzene mg/L 

Lab ID M a t r i x QC Type D i l u t i o n Resu l t True Value Percent Recovery L i m i t s F lag Date Time 

990546-7 10 51 50.00 102.0 86-115 02 /23 /99 2042 
990546-8 10 50 50.00 100.0 86-115 02 /23 /99 2122 
990546-9 10 48 50.00 96.0 86-115 02 /24 /99 0002 
990546-10 10 49 50.00 98.0 86-115 02 /23 /99 2202 
990540-1 10 51 50.00 102.0 86-115 02 /22 /99 1929 

MB 49 50.00 98.0 86-115 02 /21 /99 1706 
MB 50 50.00 100.0 86-115 02 /22 /99 1525 
MB 52 50.00 104.0 86-115 02 /23 /99 1705 
LCS 49 50.00 98 .0 86-115 02 /21 /99 1506 
LCS 50 50.00 100.0 86-115 02 /22 /99 1405 
LCS 48 50.00 96 .0 86-115 02 /23 /99 1505 

990546-6 10 49 50.00 98 .0 86-115 02 /22 /99 2150 
990546-6 MS 50 50.00 100.0 86-115 02 /22 /99 2310 
990546-6 MSD 49 50.00 98.0 86-115 02 /22 /99 2230 
990582-1 10 49 50.00 98.0 86-115 02 /25 /99 1446 

MB 51 50.00 102.0 86-115 02 /25 /99 1406 
LCS 50 50.00 100.0 86-115 02 /25 /99 1205 

Sur roga te U n i t s 

D i bromofIuoromethane mg/L 

Lab ID M a t r i x QC Type D i I u t i on Resu l t True Value Percent Recovery L i m i t s F lag Date Time 

990458-1 10 45 50.00 90 .0 86-118 02 /21 /99 1946 
990484-4 10 47 50.00 94.0 86-118 02 /21 /99 2026 
990496-1 10 46 50.00 92.0 86-118 02 /21 /99 2106 
990497-1 10 45 50.00 90.0 86-118 02 /22 /99 1749 
990540-2 10 45 50.00 90 .0 86-118 02 /22 /99 1910 
990546-1 10 45 50.00 90 .0 86-118 02 /22 /99 1950 
990546-2 10 44 50.00 88 .0 86-118 02 /22 /99 2030 
990546-3 10 45 50.00 90 .0 86-118 02 /22 /99 2110 
990546-4 10 43 50.00 86.0 86-118 02 /23 /99 1921 
990546-5 10 44 50.00 88.0 86-118 02 /23 /99 2002 
990546-6 10 44 50.00 88.0 86-118 02 /22 /99 2150 
990546-7 10 45 50.00 90.0 86-118 02 /23 /99 2042 
990546-8 10 45 50.00 90.0 86-118 02 /23 /99 2122 
990546-9 10 44 50.00 88.0 86-118 02 /24 /99 0002 
990546-10 10 44 50.00 88 .0 86-118 02 /23 /99 2202 
990540-1 10 42.68 50.00 85 .4 86-118 X 02 /22 /99 1929 

MB 48 50.00 96 .0 86-118 02 /21 /99 1706 
MB 48 50.00 96 .0 86-118 02 /22 /99 1525 
MB 47 50.00 94 .0 86-118 02 /23 /99 1705 
LCS 48 50.00 96 .0 86-118 02 /21 /99 1506 
LCS 52 50.00 104.0 86-118 02 /22 /99 1405 
LCS 49 50.00 98 .0 86-118 02 /23 /99 1505 

990546-6 10 44 50.00 88 .0 86-118 02 /22 /99 2150 
990546-6 MS 48 50.00 96 .0 86-118 02 /22 /99 2310 
990546-6 MSD 45 50.00 90 .0 86-118 02 /22 /99 2230 
990582-1 10 43 50.00 86.0 86-118 02 /25 /99 1446 
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C O R E LABORATORIES 

Job Number.: 
S U R R O G A T E R E C O V E R I E S R E P O R T 

990484 Report Date: 03/22/99 

CUSTOMER: ENSR . PROJECT: BOWEN-HOBB0077013411 ATTN: RUSSELL TURNER 

Surrogate Units 

D ibromofIuoromethane mg/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 45 50.00 90.0 86-118 02/25/99 1406 
LCS 46 50.00 92.0 86-118 02/25/99 1205 

Surrogate Units 

Toluene-d8 mg/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

990458-1 10 51 50.00 102.0 88-110 02/21/99 1946 
990484-4 10 52 50.00 104.0 88-110 02/21/99 2026 
990496-1 10 50 50.00 100.0 88-110 02/21/99 2106 
990497-1 10 51 50.00 102.0 88-110 02/22/99 1749 
990540-2 10 52 50.00 104.0 88-110 02/22/99 1910 
990546-1 10 50 50.00 100.0 88-110 02/22/99 1950 
990546-2 10 51 50.00 102.0 88-110 02/22/99 2030 
990546-3 10 51 50.00 102.0 88-110 02/22/99 2110 
990546-4 10 53 50.00 106.0 88-110 02/23/99 1921 
990546-5 10 50 50.00 100.0 88-110 02/23/99 2002 
990546-6 10 52 50.00 104.0 88-110 02/22/99 2150 
990546-7 10 51 50.00 102.0 88-110 02/23/99 2042 
990546-8 10 50 50.00 100.0 88-110 02/23/99 2122 
990546-9 10 50 50.00 100.0 88-110 02/24/99 0002 
990546-10 10 51 50.00 102.0 88-110 02/23/99 2202 
990540-1 10 51 50.00 102.0 88-110 02/22/99 1929 

MB 52 50.00 104.0 88-110 02/21/99 1706 
MB 48 50.00 96.0 88-110 02/22/99 1525 
MB 49 50.00 98.0 88-110 02/23/99 1705 
LCS 51 50.00 102.0 88-110 02/21/99 1506 
LCS 49 50.00 98.0 88-110 02/22/99 1405 
LCS 51 50.00 102.0 88-110 02/23/99 1505 

990546-6 10 52 50.00 104.0 88-110 02/22/99 2150 
990546-6 MS 52 50.00 104.0 88-110 02/22/99 2310 
990546-6 MSD 52 50.00 104.0 88-110 02/22/99 2230 
990582-1 10 53 50.00 106.0 88-110 02/25/99 1446 

MB 52 50.00 104.0 88-110 02/25/99 1406 
LCS 53 50.00 106.0 88-110 02/25/99 1205 
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Page 1 Core Lab-Gulf States Analytical 
Daily QC Batching Data 

Data Released for Reporting 

03/19/99 
16:35:49 
Group: 46829 

Analysis Batch Number: 0949 -02/23/99-1265-1 
Test Identification : 0949 -Semivolatiles. TCLP, TCLP Extract Units: ug/l Sequence: s054a.bQ 
Number of Samples 4 
Batch Data-Oate/Time : 02/24/99 / 09:42:45 

BLANK# ANALYTE CONC FOUND # LhT OF QUANTITATION 
SBLKT-02/22 none detected 
SBLKT-02/22-2 none detected 

CONTROL 
SAMPLE* 
LCS-02/22 

ANALYTE 
Pyridine 
o-Cresol (2-Methylphenol) 
m+p Cresol 
Hexach!oroethane 
Nitrobenzene 
Hexachloro-1,3-butadi ene 
2.4.6-Tri chlorophenol 
2.4,5-Tri chlorophenol 
2.4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 

QC LIMITS 
CONC FOUND CONC KNOWN X REC # LOWER UPPER 

55.5600 100.0000 55.6 36.0 90.0 
95.7600 100.0000 95.8 37.0 96.0 
77.8800 100.0000 77.9 29.0 98.0 
85.5200 100.0000 85.5 36.0 114.0 
103.9200 100.0000 103.9 42.0 124.0 
90.3400 100.0000 90.3 24.0 123.0 
98.0800 100.0000 98.1 56.0 117.0 
97.5600 100.0000 97.6 49.0 117.0 
111.0600 100.0000 lll.l(Kl) 56.0 105.0 
97.1000 100.0000 97.1 54.0 157.0 
95.6800 100.0000 95.7 20.0 134.0 

SURG#:35-0949 -S-SU 
SAMPLE* 2FP # PHL# NBZ # FBP # TBP # TPH# 
SAMPLE 46829-245586 51 41 96 88 112 105 
SAMPLE 46829-245587 50 39 83 87 114 101 
SAMPLE 46829-245588 54 40 84 84 113 95 
SAMPLE 46849-245675 54 38 101 91 95 117 
BLK 1 SBLKT-02/22 57 40 91 93 124(G) 99 
BLK 2 SBLKT-02/22 55 44 86 86 103 103 
CTL 1 LCS-02/22 60 44 94 87 107 113 

35-0949 -S-SU - SEMIVOLATILE TCLP SURROGATES QC LIMITS 
SRG ABRV - SURROGATE DESCRIPTION LOWER UPPER 
2FP 2-Fluorophenol 21.0 100.0 
PHL Phenol-d6 10.0 94.0 
NBZ Nitrobenzene-d5 35.0 114.0 
FBP 2-Fluorobiphenyl 43.0 116.0 
TBP 2.4,6-Tribromophenol 10.0 123.0 
TPH Terphenyl-dl4 33.0 141.0 

Result Footnotes 
(Kl) - See comment for explanation 
(G) - Marginal Outlier 

Batch Notes 
High recovery does not affect reported results, ki 

Groups & Samples 

46829-245586 46829-245587 46829-245588 46849-245675 



C O R E L A B O R A T O R I E S 

Q U A L I T Y A S S U R A N C E F O O T E R 

ND = Analyte Not Detected above the q u a n t i t a t i o n l i m i t 
Numerical values expressed i n the "LIMITS/*DILUTION" column are P r a c t i c a l Q u a n t i t a t i o n L i m i t s (PQL). A 
f i n a l r e s u l t of "ND1 should be considered as "less than the PQL' (<PQL) unless otherwise i n d i c a t e d . 

The d e t e c t i o n l i m i t s and u n i t s reported i n the Q u a l i t y Control (QC) Report may not coincide w i t h the 
values r e p o r t e d i n the Laboratory Test Results Report because the data presented i n the QC Report may not 
account f o r sample p r e p a r a t i o n and d i l u t i o n s performed. 

The date and time analyzed on the QC Report r e f l e c t s e i t h e r the act u a l date and/or time of sample 
a n a l y s i s or the date and/or time of analysis completion f o r a sample batch. 

Results f o r s o i l samples are reported on a wet weight basis (unless otherwise i n d i c a t e d ) . 

C i t e d Test Methods are obtained from the f o l l o w i n g documents: 
EPA 600/4-79-020, Methods f o r Chemical Analysis of Water and Wastes, March 1983 
U.S. EPA Test Methods f o r Evaluating S o l i d Waste, Physical/Chemical Methods, SW-846, T h i r d E d i t i o n , 
1986 and Updates I , I I , I I A , and I I B 
Standard Methods f o r the Examination of Water and Wastewater, 14th Ed., 1976, 15th Ed., 1981, and 
18th Ed., 1992 
Unite d O i l Processors (UOP) Manual of Laboratory Test Methods 
Hach Handbook of Water Analysis, 1979 

S U B C O N T R A C T E D L A B O R A T O R Y L O C A T I O N S 

For analysis performed by a subcontract laboratory, an '*• and the designated laboratory code i s 
indicated i n the • TECHN• column of the Laboratory Test Results Report. 

Core Laboratories: 

Anaheim * A N Houston Environmental * H E 
Aurora * A U Houston Petroleum * H P 
C a r r o l l t o n * C R I n d i a n a p o l i s * I N 
Casper * C A Long Beach * L B 
Corpus C h r i s t i c C New Orleans * N 0 
Edison « E D Va lpa ra i so * V P 
H o l l i s t e r * H R Other * X X 

Q U A L I T Y A S S U R A N C E R E P O R T C O D E S 

NC = Not Calculable due to values lower than the reporting l i m i t 

BLANKS REFERENCE STANDARDS SPIKES DUPLICATES 

MB = Method Blank cs = C a l i b r a t i o n Standard MS = M a t r i x Spike MSD = M a t r i x Spike Dupl 
RB = Reagent Blank RS = Reference Standard PDS = Pos t -Diges t Spike SD - Sample D u p l i c a t e 
IB = Instrument Blank ICV = I n i t i a l C a l i b . V e r i f i c a t i o n BS = Blank Spike MD = Method D u p l i c a t e 
ICB = I n i t i a l Cal ib . Blank CCV = C o n t i n u i n g C a l i b . V e r i f i c a t i o n SS = Surrogate Spike 

= Method D u p l i c a t e 

CCB = Cont. Cal ib . Blank LCS = Labora to ry C o n t r o l Standard 

For organic parameters, the blank value reported in the QC section of the report i s the lowest reportable l i m i t f o r 
the method. 

3645 Beglis Pkwy 
Sulphur, LA 70663 
(318) 583-4926 

The analytical results, options or int erpr stations contained n shis reocT are oaseo uoon informal ion ano material suppled Oy rhe client tor whose exclusive ano coniioentia" ..se :-ns reoo'l has Deen maoe Tne ana.vticai results, comions or mterpreta lions 

expressed represent the best |udgment ol Core LaPoraror.es Core LaOO'atones. noweverL manes no -vat*amv or rapresentation e*o?ess or rinD.ied. ol ary i ̂ pe ano excess „ disclaims same as to ti"e orcoucrrvirv. 0'Coer ooera:icns or profitableness Of 

joy oiL gas. coal or oii%er mineral property, well or sano -n connection win Mh-cr. sucn report is used or rened upon ror any reason whatsoever, Ttus repon] snail ioi De recooucexL m whole or ir. pan without ;he written approval ol Core Laboratories 
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