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July 17, 1995

Mr. Larry Campbell

Transwestern Pipeline Company

P.O. Box 1717

Roswell, New Mexico 88202-1717 1820-02

Subject: Monitor Well Installation and Intrinsic Bioremediation Evaluation at the
Bell Lake Plant, Lea County, New Mexico

Dear Mr. Campbell:

Brown and Caldwell is pleased to submit this letter report to Transwestern Pipeline Company
summarizing the results of the monitor well installation and intrinsic bioremediation evaluation
conducted at the Bell Lake Plant. The field work was conducted between December 3 and 17,

1994,
Introduction

Brown and Caldwell conducted this project to obtain data on the dissolved phase volatile organic
plume down gradient of known impacted areas and to evaluate the feasibility of intrinsic
bioremediation and monitoring as a remediation alternative. The Bell Lake Plant is located in
Lea County, approximately 25 miles northwest of Jal, New Mexico. Figure 1 is a site location
map, identifying the subject property and surrounding area.

Geology

According to the New Mexico Bureau of Mines and Mineral Resources, the site is situated in an
area of recent Quaternary alluvial and terrace deposits. The surface materials covering this area
of Lea County, New Mexico consist of loosely consolidated sands and gravelly sands. The
uppermost stratigraphic unit underlying the site is the Santa Rosa formation. This formation
consists of interbedded sandstones and gravels.

The strata encountered to approximately 35 feet below grade during the investigation was loosely
consolidated sands and gravelly sands. Below 35 feet, and extending for approximately four feet,
is a consolidated sandstone, which is cemented and contains irregular layers of chert. Strata
encountered below the cherty sandstone are interbedded siltstones and sandstones to a maximum
exploration depth of 100 feet. )
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Field Activities

During the course of this project, three monitor wells were installed, soil and groundwater
samples were collected and the horizontal hydraulic conductivity of the saturated zone was
determined using slug tests. One monitor wells was positioned on site and two monitor wells
were positioned offsite on adjacent property to the east. Figure 2 depicts the monitor well
locations on the adjoining property, as well as previously installed wells on site. Soil borings
were drilled using a truck-mounted, air rotary drill rig. Soil samples were collected with a two-.
foot-long, three-inch-diameter split spoon sampler from a depth of approximately 38 feet, which
corresponded to just above a cherty consolidated sandstone and from just above the groundwater
capillary fringe, at typical depth of 90 feet.

Upon removal from the split spoon sampler, half of each sample was placed in a labelled
laboratory cleaned jar and placed on ice. The other sample half was placed in a sealable plastic
bag. After several minutes, the headspace area in the plastic bag was monitored for organic
vapors using an flame ionization detector (FID). The FID readings are shown on the boring logs
presented in Appendix A. At the conclusion of sampling, the containerized samples were shipped
to Terra Laboratories in League City, Texas for laboratory analysis using chain-of-custody
procedures. Upon receipt by the laboratory, the samples were logged in and assigned the
numbers shown on the analytical reports presented in Appendix B.

Soil samples from each boring were collected from intervals representative of the aquifer, and
submitted for grain size distribution determination to Geotest Engineering, Inc. in Houston,
Texas. Additionally, the soil samples from each boring collected from the interval representative
of the groundwater capillary fringe were submitted for laboratory counts of total bacteria and
bacteria which degrade hydrocarbons. The samples submitted for bacteria counts were placed
on ice in laboratory supplied jars, and shipped via common carrier to Advanced Biological
Solutions in Deerfield Beach, Florida using chain-of-custody procedures.

Prior to drilling and between each boring, the pilot bit and all other downhole equipment were
cleaned with a high pressure steam cleaner. Sampling equipment was cleaned by washing with
a laboratory grade detergent solution, rinsing with tap water, and performing a final rinse with
distilled water. Soil cuttings derived from drilling activities were placed on plastic sheeting
adjacent to each well. Monitor well development and purge water was placed in dehydrator
system tanks located at the Bell Lake Plant.

The three monitor wells were installed to a depth of approximately 100 feet. Groundwater was
encountered at approximately 90 feet below ground level. The wells were constructed of two-
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inch-diameter Schedule 40-PVC with 15 feet of 0.01-inch slotted well screen. The screen was
emplaced with the top five feet above groundwater and the lower ten feet of screen in
groundwater. Well construction details are included on the boring logs in Appendix A. Monitor
wells were developed by manual surging and bailing, with approximately five well volumes of
water removed from each well.

The relative elevation of the top of each well casing was determined using a surveying level
mounted on a tripod. Prior to sample collection, static water levels were recorded for each.
monitor well with a dual-interface oil/water probe. All data was recorded to the nearest 0.01
foot. Table 1 presents the top of casing survey elevations, the groundwater depths, and the
groundwater elevations. Groundwater elevations are shown on the groundwater gradient map,
included as Figure 3. Based on this data, the groundwater beneath the property has a hydraulic
gradient of 0.002 feet per foot, to the southeast. '

A teflon bailer was used to purge at least three well volumes of groundwater from each well
prior to sampling. During purging of monitor wells, at intervals of approximately one well
volume, groundwater parameters of temperature, pH, and specific conductance were recorded.
When at least three well volumes of water were removed, and two consecutive well volumes
yielded measurements for temperature, pH, and specific conductance within 10 percent of each
other, the groundwater was considered representative of formation water. A groundwater sample
was collected, after water returned to the earlier recorded static level, using a new disposable
bailer for each well. Dissolved oxygen, Redox potential and ferrous iron were also measured
during groundwater sampling activities. These measurements, along with other groundwater
parameters measured during field sampling, are presented on Table 2. The groundwater samples
were placed in labelled, laboratory cleaned bottles and placed on ice. At the conclusion of the
sampling, the samples were shipped to Terra Laboratories in League City, Texas using chain-of-
custody procedures.

On December 17, 1994, hydraulic conductivity tests were performed on two monitor wells, MW-
3 and MW-5. Rising head (slug out) tests were performed using a Model SE 1000C Hermit
Environmental Data Logger. The slug consisted of a 1.5-inch diameter by 7.5 foot long PVC
cylinder attached to a dedicated rope. First, the data logger pressure transducer probe was
lowered into the well. Next, the slug was placed in the well and the water level allowed to
return to equilibrium. The slug was then removed from the well while simultaneously activating
the data logger. The change of height of the water column was recorded at logarithmic time
intervals until the well reached equilibrium.
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After the data collection process was completed, the saturated hydraulic conductivity of the
screened formation was calculated. Graphical solutions and calculations were performed using

AQTESOLYV, an aquifer test analysis software package.

Analytical Results

Three soil samples from each of the three installed wells were submitted for laboratory analyses
during this investigation. A soil sample from above the cherty sandstone layer and a sample-
from the groundwater capillary fringe were submitted for chemical analyses. Additionally, the
groundwater capillary fringe soil sample was submitted for biological analyses. A third soil
sample, representative of the aquifer, was submitted for grain size distribution analysis.
Submitted soil samples from the groundwater capillary fringe were analyzed for benzene, toluene,
ethylbenzene, and xylenes (BTEX) by EPA Method 8020, total petroleum hydrocarbons (TPH)
by EPA Method 418.1, pH, ammonia nitrogen, total kjeldahl nitrogen (TKN), and total organic
carbon (TOC). Submitted soil samples from the cherty sandstone interval were analyzed for TPH
by EPA Method 418.1. Biological analyses consisted of utilizing procedures to count
heterotrophic (total) and petrophillic (hydrocarbon degrading) bacteria. Samples submitted for
grain size distribution were analyzed utilizing ASTM D422.

Soil sample analytical results for chemical and biological analyses are presented on Table 3. Soil
analytical results indicate TPH and BTEX concentrations are below laboratory detection limits
for all samples submitted. The results of the geotechnical analysis indicate that the grain size
of the aquifer is representative of a fine sand or fine sand with silt. The grain size distribution
results from sieve analysis are contained on Table 4. The soil laboratory analytical reports are
contained in Appendix B. The geotechnical analytical reports are contained in Appendix C.

Groundwater samples were submitted for laboratory analysis from three existing wells and the
three wells installed during the investigation. The groundwater samples were analyzed for BTEX
utilizing EPA Method 8020, pH, ammonia nitrogen, TKN, TOC, total dissolved solids, ammonia
nitrogen, orthophosphate, chemical oxygen demand, sulfate, nitrate-nitrite, soluble carbon oxygen
demand, manganese and manganese dioxide. Biological analyses of the groundwater consisted
of procedures to count heterotrophic (total) and petrophillic (hydrocarbon degrading) bacteria.

Groundwater chemical analytical results indicate BTEX constituent concentrations above
laboratory detection limits for five of the six monitor wells sampled. Figure 4 shows the BTEX
constituent concentration results in micrograms per liter (ug/L) of the groundwater samples.
Total BTEX concentrations ranged from below laboratory detection limit in MW-3 to less than
0.307 milligrams per liter (mg/L) in MW-1. Of ‘the five monitor wells registering BTEX
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concentrations, only MW-6 measured below the laboratory detection limit for benzene. Benzene
concentrations in the other four monitor wells ranged from 0.006 mg/L to 0.092 mg/L.
Groundwater sample analytical results for chemical and biological analyses are presented on
Table 5. Full laboratory reports are presented in Appendix D. )

Aquifer Testing Results

Hydraulic conductivity is defined as the capacity of a porous medium to transmit water. The
results of the slug tests determined that the hydraulic conductivity of the aquifer behind the
screened interval in the upgradient well, MW-3, is approximately 2.2 feet per day (7.76 x 10™
cmy/sec). The hydraulic conductivity measured in MW-5, a well in the downgradient dissolved
phase plume, is approximately 1.92 feet per day (6.77 x 10 cm/sec). These hydraulic
conductivities indicate that the natural aquifer material is a fine sand or silty sand. This is
consistent with the grain size analysis. The slug test and AQTESOLV data are included in

Appendix E.’

Intrinsic Bioremediation Results

The benzene, toluene, ethylbenzene and total xylenes (BTEX) and dissolved oxygen (DO)
concentrations measured at the site indicate that intrinsic bioremediation is occurring. Figure 5
shows a graph of BTEX concentrations plotted against DO measured at different monitor wells
at the site. The figure shows an inverse relationship between BTEX levels and dissolved oxygen.
This relationship is a clear indication of intrinsic aerobic remediation. The complete laboratory
report is presented in Appendix F.

There is a lack of a strong inverse relationship between BTEX levels and anaerobic
bioremediation electron acceptors such as manganese dioxide, nitrate, ferric hydroxide (monitored
ferrous ion produced) and sulfate measured at the site (Figures 6 through 8). Therefore, the site
data does not fully demonstrate intrinsic anaerobic bioremediation. However, dissolved methane
was not measured at the site. Dissolved methane is an indication of anaerobic biodegradation
with carbon dioxide as the electron acceptor (methanogenisis).

Groundwater analysis indicates a fairly significant chemical oxygen demand (COD) and soluble
chemical oxygen demand (SCOD). However, the COD/SCOD may or may not be competing
with the hydrocarbon-degrading microbes for dissolved oxygen. This can be determined by
analyzing groundwater for Biological Oxygen Demand (BOD) and Total Petroleum Hydrocarbons
(TPH). If BOD levels are relatively low, it is doubtful that the apparently abiotic processes will
significantly compete with biodegradation for available electron acceptors. If TPH and BOD is
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relatively high, archived groundwater sarn;;les could be analyzed for VOC’s and PAH’s to
determine if other organics present a preferential food source for the site microorganisms.

Using the BTEX concentrations and levels of the electron acceptors measured at the site, the total
BTEX assimilative capacity was calculated. The calculation details are presented in Table 6.
These calculations show that the assimilative capacity of the site is 8,541 pg/L. of BTEX which
is much higher than the 307 pg/L, the highest BTEX concentration detected at the site. It is
important to note that BTEX assimilative-capacity due to dissolved oxygen, 1,939 pg/L, alone.
exceeds the maximum BTEX level measured, perhaps explaining the lack of anaerobic
bioremediation at the site.

Recommendations

The analytical results indicate that intrinsic bioremediation is occurring. The rate of
bioremediation should be monitored to verify that the remediation rate is sufficient to obtain the
remediation objective. This monitoring is a viable risk management tool and a fairly accurate
indicator of the progress of intrinsic bioremediation. It is important to note that the concentration
of contaminants are low and the contaminated soils in the source area were excavated and
shredded back into the excavation along with clean fill and essential nutrients, in the form of
fertilizer, in December 1994.

If you have any questions or require additional information, please call me at (713) 759-0999.

Very truly yours,

BROWN AND CALDWELL

Susanne Richard, REM, REP
Project Manager

Use or disclosure of data contained on this sheet is subject to the restriction specified at the beginning of this document.
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GROUNDWATER ELEVATION




TABLE 1
Groundwater Elevation’
December 8, 1994
Transwestern Pipeline Company

Well TOC - Depth to water GW Elevation
MW-1 98.15 89.38 . 8.77
MW-2 ‘ 97.46 88.15 9.31
MW-3 102.54 93.08 9.46
MW-4 . 98.53 89.90 8.63
MW-5 97.82 89.33 8.49
MW-6 97.23 88.65 8.58

lTop of casing for MW-1, 2, 3 were surveyed to a concrete corner at the south east comer of the concrete berm around
the AST’s at the north east section of the property.

?‘I‘op of casing for MW-4, 5, 6 were surveyed relative to the Top of casing for MW-1 and surveyed to close the loop.
3The data yields a consistent gradient to the east southeast.

*All elevations were measured from the north side of the PVC pipe.




FIELD SCREENING RESULTS FOR GROUNDWATER SAMPLES




- ‘Table 2
Field Screening Results for Ground Water Samples
Bell Lake Plant
Transwestern Pipeline Company

Well 1LD. | Sample Date | Well Casing Well pH Conductivity | Temperature | Redox Dissolved Ferrous
Volume Volume No. (uohms). (Celsius) (MV) Oxygen Iron
(gallons) (mg/L) (mg/L)
MW-1 12-07-94 4 1 8.56 8,790 68.4
4 2 8.92 | 12,210 70.0
4 3 8.99 12,460 70.5
sample -349.7 0.83 0.0
MW-2 12-07-94 5 ) 727 3,830 68.5
5 1 2 7.16 3,800 69.0
s 3 |Tan |30 | e92 |
sample -123.6 1.40 2.0
MW-3 12-07-94 3 l 7.31 530 70.4
3 2 7.32 518 69.9
3 3 7.34 508 69.6 .
' : sample 356.7 6.06 0.0
MW-4 12-07-94 1.5 1 9.61 9,230 . 65.8
1.5 2 9.78 9,280 67.8
1.5 3 9.70 9,270 67.4
sample -385.6 1.30 0.0
MW-5 12-07-94 1.5 1 9.38 16,730 67.7
s 2 9.28 15,810 68.3
1.5 3 9.22 15,280 68.0
sample -336.7 1.90 0.0
MW-6 12-07-94 1.5 1 8.52 9,840 68.2
1.5 _ 2 8.51 9,210 67.6
s 7 3 8.51 9,490 68.1 .
) sample -200.6 2.15 0.0

NA - not analyzed
ND - not detected
mg/L-milligrams per Liter




ANALYTICAL RESULTS FOR SOIL SAMPLES




~ Table 3
Analytical Results for Soil Samples
Bell Lake Plant
Transwestern Pipeline Company
Location MW4 | MW4 | MW5 | MW5 | MW6 MW6
Depth (feet) 32-34 | 87-89 | 39-41 89-91 40 - 41 87 -89
Chemical Analysis
Parameter Units
TPH mg/kg <25 <25 <25 <25 . <25 <25
Benzene mg/kg NA <0.005 NA <0.010 NA <0.005
Ethylbenzene - mg/kg N NA <0.005 NA <0.010 NA <0.005
Toluene mg/kg NA <0.005 NA <0.010 NA <0.005
Xylen;s _ mg/kg NA <0.010 NA <0.020 NA <0.010
Total BTEX mg/kg NA <0.025 NA <0.050 NA <0.025
Nitrogen - ammonia mg/kg NA 19 NA 200 NA 1.1
Nitrogen - Kjeldahl mg/kg NA 31 NA 200 NA <10
pH s.u. NA 8.6 NA 8.9 NA 8.5
Total organic carbon percent NA 0.02 NA 0.02 NA 0.02

NA-Not Analyzed
ND-Not detected
mg/kg-milligram per kilogram

s.u.-standard units




ANALYTICAL RESULTS FOR SIEVE ANALYSIS




Table 4

Analytical Results for Sieve Analysis

Bell Lake Plant

Transwestern Pipeline Company

Sample 1.D. MW-4 MW-5 - MW-6
Depth (ft.) 94-96 95-97 94-96
Sieve Size | |

7/8 100 100 100
3/4 100 100 100
1/2 100 100 100
3/8 100 100 100
1/4 100 100 97
4 100 100 96
10 100 98 94
40 99 98 91
100 9 16 25
200 3 9 12
Description Fine sand Fine sand with | Fine s:lrlxtd with

silt

(1) Analysis performed in accordance with ASTM D 422




ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES
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Table 5
Analytical Results for Groundwater Samples
Bell Lake Plant
Transwestern Pipeline Company

Location MW-1 | MW-2 | MW-3 | MW-4 | MW-5 | MW-6 | TB-I
Date Sampled 12794 | 12794 | 127704 | 127194 | 1271094 | 127794 | 12/8/94
Chemical Analysis E
Parameter Units f

Benzene mg/L 0.092 0.006 | <0.002 | 0.018 0.009 | <0.002 f <0.002
Toluene mg/L 0.050 0.005 | <0.002 | 0.071 0.020 0.003 | <0.002
Ethylbenzene mg/L 0.054 | <0002 | <0.002 | 0.004 0.004 | <0.002 ’ <0.002
Total Xylenes mgL | <0111 | <0.004 | <0.004 0.16 0.064 | <0.006 . <0.004
Total BTEX mgL | <0307 | <0.0017 | <0.010 | 0.253 0.097 | <0.013 ' <0.010
Total Dissolved Solids mg/L 7100 2600 320 4700 9500 4700 f NA
Ammonia-Nitrogen mg/L 37|66 0.44 120 140 160 | NA-
Orthophosphate mg/L 03 | 01 0.2 0.6 0.6 07 | Na
Total Kjeldahl Nitrogen mg/L 31 5 0.28 83 | 110 110 NA
Chemical Oxygen Demand mg/L 420 160 <1 780 1100 560 i NA
Sulfate mg/L 140 51 31 70 49 150  NA
Nitrate-Nitrite mgL | 006 | <005 3.6 <005 | <005 | <005 ' NA
SD‘:[‘:‘Z? dChemical Oxygen mg/L 340 140 <1 720 1100 620 ° NA
Manganese ug/L 36 i 72 8.1 35 2.3 56 NA
Manganese Dioxide ug/L 46 93 10 45 3.0 72 NA
Heterotrophs (water) counts/ml 10 ; 106 10 105 103 106 NA
Petrophilic (water) counts/ml 103 ; 102 102 103 | 102 10! NA

mg/L = milligrams per Liter
ug/L = micrograms per Liter
NA = Not Analyzed

counts/mi-counts per milliter




TOTAL BTEX ASSIMILATIVE CAPACITY CALCULATION DETAILS
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Table 6 "
Total BTEX Assimilative Capacity Calculation Details
Electron Acceptor or BTEX Site Background | Expressed BTEX
Process Biodegradation Levels (mg/L) Assimilative
Factor (mg/L/mg/L) Capacity (pg/L)
Dissolved Oxygen (DO) 0.32/1.0 DO 6.06 - 1,939
Nitrate (NO,) 0.21/ 1.0 NO, 0.44 92
Ferric Hydroxide (Fe(OH),) 1.0/ 21.8 Fe** 0 0
produced

Sulfate (SO,) 0.21/ 1.0 SO, 31 6,510
Methanogenesis (CH,) 1.0 /0.78 CH, Not Analyzed -
Total Expressed 8,541
Assimilative Capacity '
Highest Observed Total 307
BTEX Concentration

Notes:
1. Site background electron acceptor levels are based on analyses of samples from MW-3.
2. The inverse relationship between the quantities of dissolved oxygen and BTEX indicate aerobic

biodegradation at the site (see Figure 4).

3. Sulfate and nitrate concentrations do not indicate anaerobic biodegradation at the site (See Figures 6,7).

4. Data indicate that groundwater at the site has enough assimilative capacity to degrade observed
concentrations of dissolved-phase BTEX.
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MONITORING WELL LOCATION MAP
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COMPARISON OF DISSOLVED OXYGEN AND BTEX
CONCENTRATION IN GROUNDWATER
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COMPARISON OF MANGANESE DIOXIDE AND BTEX
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COMPARISON OF NITRATE AND BTEX CONCENTRATION IN
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APPENDIX A
BORING LOGS
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|

BRO
CAL

Project Name:

Soil Boring U

WN 4anNbD
DWELL

BORING LOG

Transwestern Pipeline Company - Bell Lake Plant

1820

Project Number:

Monitoring Well

MW-4

Sheet

Boring Location: On-site

Boring/Well Number:

| Elevation and Darum: 98.5

Drilling Contractor: GPI

Driller: Wes Cowser

Date Started: 12/3/94 Date Finished: 12/3/94

Sampling Method: Split Spoon

. . . Completed Water Depth:
Drilling Equipment: Mobile Drill Borehole Diameter: 3.5" Depth: (feet) 100.0 (feet) 89.9
) WELL CONSTRUCTION

Drilling Method: Air Rotary

Drilling Fluid:

Type and Diameter

of Well Casing: 2" Sched 40 PVC

Backfill Material:

Slot Size: 010 Filter Material: Sand

Al Fear Checked By:

. Fear

Development Method: Bail and Surge

8 =
— (=% L 1S3 a N " -7
3’: ;‘ [ 3 2 > = g
< = e s | Slole a0 B =
=13 Description glo|2l2] 2| = |23 Remarks 8
|2 2lzlE|El 2| 2 |38 5
o0 o | | 4|8 5 z o >
218 “1E2T] R OVA =
PPM
= SC | CALICHE AND SAND, white 7 ; =
= § E-95
33 7 4 =
3 77> =90
IOE SAND, tan, medium-grained o, § % =
3 : ' A 85
= 97 =50
0=  [sanD § § =
= s =75
253 Ly é § =
305 SAND, consolidated ; / § g =
= 100 1 P % 2 =65
353 SANDSTONE, cherty rees =
Z_:: SANDSTONE, semi-consolidated % % = 60
40_:; SANDSTONE, tan, semi-consolidated § % E_'I-
453 § =2
IR
0= | SANDSTONE, pink to tan, semi-consolidated § % =
= =45
353 § % =
= G =40
605 SANDSTONE, semi-consolidated S N =
= =35
65= N =
.- =30
OF | SANDSTONE, semi-consolidated % =
753 S =25
SOEE ‘ ' Top of bentonite - 78 feet £20
E SANDSTONE, semi-consolidated Top of sand - 81 feet %-: s
853 i =
: = Top of screen - 85 feet
éﬂ 1000, Xk {150 10
90 . . :
SANDSTONE, semi-consolidated :
= T 5
95 SANDSTONE, green to black, semi-consolidated 100 53 XA Odor-mercaptan
il 0
100 TD = 100 feet

1 of_l__




BROWN 4aND BORING LOG

CALDWELL

Transwestern Pipeline Company - Bell Lake Plant 1820

Project Number:

MW-5

Project Name:
Sheet _1_of _1

. e
- - - - - - - R - " - v .-

‘R G IS G & B .

Soil Boring [ Monitoring Well Boring/Weil Number:
Boring Location: Off-site { Elevation and Daum: 97.8
Drilling Contractor: GPI Driller: Wes Cowser Date Started: 12/3/94 Date Finished: 12/4/94
Completed Water Depth: : -
Drilling Equipment: Mobile Drill Borehole Diameter: 3.5" Depth: (feet) 99.0 (feet) 88.6
Sampling Method: Split Spoon WELL CONSTRUCTION
'ype and Diamet
Drilling Method: Air Rotary Drilling Fluid: of Well Casing: 2" Sched 40 PVC
Backfill Material: Slot Size: .010 Filter Material: Sand
Development Method: Bail and Surge
: AlF AlF
Graphic Log
5] . -
& = e} = et
=13 Description s|§ 2121 & | = (2% Remarks 8
= | @ 31 z2| E1E{ © ® |> & =
g0 $|2| 55| 2| 5 |Oo= g
SR N R A OvA =
PPM
- SC | CALICHE AND SAND, white 7 ¢
= % % 95
53 S
= S § § 90
105 |sAND, an i K
= . ' 945 § % 85
= s 80
e B 7 § § E7s
25 97 § K =
= A % E70
305 | SAND, tan A § % =
= S £65
353 K =
= SM | SAND >’ £60
405 SANDSTONE, cherty, semi-consolidated 100 1 > 4 2 E
3 SANDSTONE, tan, semi-consolidated . Q % 55
453 § E
2 A =
305 SANDSTONE, pink to tan, semi-consolidated § % g
= 45
55= § % %
: % Eo
| =)
60 SANDSTONE, pink to tan, semi-consolidated § % =,
=35
65§ § % E
30
70 . : . < E
SANDSTONE, pink to tan, semi-consolidated § >
R ;_Ezs
75
80 SANDSTONE, pink to tan, semi-consolidated Top of bentonite - 79 feet E
Top of sand - 82 feet 15
85 - Top of screen - 84 feet
e 4 10
0= SANDSTONE, green to black, semi-consolidated 100 2 Odor-mercaptan
5
95 100
3
0
TD = 99 feet %




BROWN aAND
CALDVWETLL

BORING LOG

Transwestern Pipeline Company - Bell Lake Plant

1820

Project Number:

Project Name:

Soil Boring  [J Monitoring Well

Boring/Well Number:

MW-6

Sheet _1 of __1

Boring Location: Off-site

Elevation and Datum: 97.2

Drilling Contractor: GPI

Driller: Wes Cowser

Date Started: 12/4/94 Date Finished: 12/5/94

Sampling Method: Split Spoon

. Completed Water Depth:
Drilling Equipment: Mobile Drill Borehole Diameter: 3.5" Depth: (feet) 100.0 (feet) 88.6
° WELL CONSTRUCTION

Drilling Method: Air Rotary

Drilling Fluid:

R

Type and Diameter

f Well Casing: 2" Sched 40 PVC

Backfill Material:

lot Size: .010 Filter Material: .Sand

Logged By: Al Fear

Development Method: Bail and Surge

Graphic Log
2 =
= j=) J 3 Z 3 L) 3
é [: > § 2.9 = 2? £
=13 Description gl1oj2igl 2| = [=E% Remarks s
va o = o > .
a S| 2| EIE e ] ]
o | O o1 olald]|l 5 2 |ox >
“18 “IB1717] = ovA @
PPM
= i v e
= SC | CALICHE AND SAND, white / § § Eos
= R K =
= ) § =90
103 SIAG % =
= AND, tan /! =
5 ([SAND.mn L/, § Egs
153 I < =
= ) =80
205 | SAND, tan 7 § § ="
253 7 § § =
= A E-70
303 sM [ SAND, tn < =
= ERR £ 65
353 K =
4055 SANDSTONE, cherty, tan, semi-consolidated 100 1 et 3 ;—:55
45‘_.§ SANDSTONE, tan, semi-consolidated s % =
= AN =50
0= | SANDSTONE, pink to tan, semi-consolidated i § g i;ﬁ
= i =
552 T § > =
60§ A Q é E
= SANDSTONE, pink to tan, semi-consolidated % % —E35
53 KK =
E g % Y =
7055 SANDSTONE, pink to tan, semi-consolidated § % %25
253 e § ) =
= DORRE /7 Ezo
805 . . . Top of bentonite - 78.5 feet 5
= SANDSTONE, pink to tan, semi-consolidated Top of sand - 81 feet LE s
85 = ) Top of screen - 83 feet E
= 4 100 2 ] 130 E 10
90 SANDSTONE, pink to tan, semi-consolidated - s
95 = 100 3
0
TD = 100 feet




APPENDIX B

LABORATORY RESULTS
SOIL SAMPLES




Terra Laboratories, Ltd.

Quality Analytical Services

$000000000000000000000060006

January 2, 1995

&

Al Fear

Brown and Caldwell

2710 Stemmons Frwy., Suite 1100
Dallas, TX 75207

Re:  Six (6) solid samples (Project Name: Bell Lake, Jal,NM) received on 12/07/94

Dear Mr. Fear:

Attached are the final reports of analysis of the samples referenced above as per your
analysis and/or method requests. As per Suzanne Richard Ortho-Phosphate was cancelled
on Sample ID#’s: MW-4 87-98, MW-5 89-91’, and MW-6 87-89.

The samples were received in good condition and at 1° Centigrade.

We appreciate this opportunity to serve Brown and Caldwell. Please let me, or Linda
McKee, know if there is any other way we can help you.

Sincerély,
ety Oolflc-

Larry D. Wallace
Laboratory Director

2525 South Shore Blvd. ¢ League City, Texas 77573 ¢ (713) 334-5052 Fax: (713) 334-3116




1 ieport Date: DEC.

«E

rown and Caldwell
2710 Stemmons Frwy. Stell00

'Dallas

Attn:

Fear,

, TX

Al

TERRA LABORATORIES, LTD.

2525 SOUTH SHORE BLVD, SUITE 100

LEAGUE CITY, TX 77573

713/334-5052 FAX 713/334-3116

LAB ANALYSIS REPORT

27 1994

75207

&
ample Number: 94008500
roject Name: BELL LAKE JAL, N.M.

Page # 1
Reviewed by:TMG
Customer#: 309
Job Number:

Date=Collected:12/03/94

Time Collected:1130

| ISample ID: MW-4 87-89' GRAR Date Received: 12/07/94
Test Code Analyte Result Units Method Analyst
TEXS’D BTEX Analysis Prep(Date/Time) 12/09 1652 init 6-5030 NSH
7280208 Benzene < 0.005 ppm 6-8020 NSH

TOL8020S Toluene < 0.005 ppm 6-8020 NSH
EBZ8020S Ethylbenzene < 0.005 ppm 6-8020 NSH
%YLSTLS Total Xylenes < 0.010 ppm 6-8020 NSH
TEXTLs Total BTEX < 0.025 ppm 6-8020 NSH
aaTFTs aaa-~-TFT (surr) 96. % 74-121 NSH
iBFBs 4-BFB (surr) 94 . % 75-115 NSH
18_1S'D TPH Analysis Prep (Date/Time) 12/08 1330  init 6-3550 MLC
TPH’S TPH (Total Petroleum Hydrocarbon < 25 ppm 2-418.1 MLC
EHS’D Soil pH Analysis (Date/Time) 12/08 1042 init 6-9045 AM
H’S pH, Soils 8.6 6-9045 AM
NH3S'D Ammonia Analysis (D/T) 12/16 1200 init CaT
NH3 '’ S Ammonia-N 19 mg/kg CJT
t51’48 Nitrogen, Total Kjeldahl 31 mg/kg 2-351.4 CJT
TOCS‘D TOC Analysis (Date/Time) 12/15 0500 init JMR
0oC’S TOC (Walkley-Black) 0.02 % * JMR
KN’'D TKN Analysis (Date/Time) 12/21 1300 init CJT
COMMENTS :
'-‘OOTNOTES: MI - Surrogate recovery is not reportable due to matrix interferences

" G -
U >

Dil.Fx.- Minimum dilution required to allow acceptable guantitation

ppm =
init =

mg/L(Ligquid), mg/kg(Solid) ppb =
date & time initiated B=found in blank J=>mdl< reporting limit

Preparation and Analysis Method References:

L
',_.I

ASTM:

American Society for Testing and Materials,

ug/L(Liquid), ug/kg(Soil)

Q. HRFEY
Q%ﬂﬁﬂy’£2éﬁéé¢¢~.

1984.

2. EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,

1978 (revised 1983).
3. EPA—600/4—82—057,

Methods for Organic Chemic

& Industrial Wastewater, 1982.
HACH: Test Methods, accepted by EPA in Nove
SM: Standard Methods for the Examination of
edition.

6. SW: SW-846, Test Methods for Evaluation of
Update I, July 1992.

al Analysis of Municipal -

mber, 1983.
Water and Wastewater, 18th

Solid Waste, Third edition.



TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

LAB ANALYSIS REPORT

ieport Date: DEC. 9 1994 ' Page # 1
rown and Caldwell Reviewed by:TMG
2710 Stemmons Frwy. Stell00 . Customer#: 309
.)allas , TX 75207 Job Number:
Attn: Fear, Al ' Date’ Collected:12/03/94
1
tample Number: 94008501 . Time Collected:0925

roject Name: BELL LAKE JAL, N.M.

Sample ID: Mw-4" 32-34° GRAB Date Received: 12/07/9‘44
Test Code Analyte Result Units Method Analyst
18 1S'D TPH Analysis Prep(Daté/Time) 12/08 1330 init. 6-3550 MLC
PH’'S TPH (Total Petroleum Hydrocarbon < 25 ppm 2-418.1 MLC

(OMMENTS
~FOOTNOTES: MI - Surrogate recovery is not reportable due to matrix interferences
Dil.Fx.- Minimum dilution required to allow acceptable quantitation
. ppm = mg/L(Liquid), mg/Kg(Solid) ppb = ug/L(Liquid), ug/kg(Soil)
init = date & time initiated B=found in blank J=>mdl< reporting limit

l’reparation and Analysis Method References:

1. ASTM: American Society for Testing and Materials, 1984.
2 EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,

l : 1978 (revised 1983).
3. EPA-600/4-82-057, Methods for Organic Chemical Analysis of Municipal
& Industrial Wastewater, 1982.
4. HACH: Test Methods, accepted by EPA in November, 1983.
5. SM: Standard Methods for the Examination of Water and Wastewater, 18th

edition.
6. SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edition.

Update I, July 1992.

;o222 /7Y

?W/ ) Gl

f (
-l - e & e o




Report Date:

} rown and Caldwell

TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

LAB ANALYSIS REPORT

Page # 1

DEC. 27 1994

Reviewed by:TMG

2710 Stemmons Frwy. Stell00 Customer#: 309
allas , TX 75207 Job Number:
Attn: Fear, Al Date Collected:12/04/94

. %
Sample Number: 94008502
Project Name: BELL LAKE JAL, N.M.

Sample ID: MW-5

Test Code

TEXS’'D
280208
TOL8020S
BZ8020S

: éYLSTLs
TEXTLs
aaaTFTs
BFBs
418 _18'D
TPH’S
PHS'D
H'S

,  NH3S’'D

3'S
! 51’48
OCS’D

| TOC’S
KN’D

COMMENTS :

IFOOTNOTES:

Preparation and Analysis Method References:

Time Collected:1220

89-91 GRAB Date Received: 12/07/94
Analyte Result Units Method Analyst
BTEX Analysis Prep (Date/Time) 12/12. 0932 init 6-5030 NSH
Benzene < 0.010 ppm 6-8020 NSH
Toluene < 0.010 ppm 6-8020 NSH
Ethylbenzene < 0:.010 ppm 6-8020 NSH
Total Xylenes < 0.020 ppm 6-8020 NSH
Total BTEX < 0.050 ppm 6-8020 NSH
aaa-TFT (surr) 102. % 74-121 NSH
4-BFB (surr) “ 96. % 75-115  NSH
TPH Analysis Prep(Date/Time) 12/08 1330 init 6-3550 MLC
TPH(Total Petroleum Hydrocarbon < 25 ppm 2-418.1 MLC
Soil pH Analysis(Date/Time) 12/08 1042 init 6-9045 AM
pH, Soils 8.9 6-9045 AM
Ammonia Analysis (D/T) 12/16 1200 init CJT
Ammonia-N 200 mg/kg cJT
Nitrogen, Total Kjeldahl 200 mg/kg 2-351.4 CJT
TOC Analysis (Date/Time) 12/15 0500 init JMR
TOC (Walkley-Black) 0.02 % * % JMR
TKN Analysis (Date/Time) 12/21 1300 init cJT
BTEX Dil.Fx. X 5
MI - Surrogate recovery 1is not reportable due to matrix interferences

Dil.Fx.- Minimum dilution required to allow acceptable quantitation

ppm = mg/L(Liquid), mg/kg(Solid) ppb = ug/L(Liquid), ug/kg(Soil)

init = date & time initiated B=found in blank J=>mdl< rgporting limit
/ / > /2 :’_/C;\:_/

~ I‘ 2l E
/L—c/u T L R

- EGE o =
(92}

ASTM: American Society for Testing and Materials, 1984.

EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,

1978 (revised 1983).
EPA-600/4-82-057, Methods for Organic Chemical Analysis of Municipal

& Industrial Wastewater, 1982.

HACH: Test Methods, accepted by EPA in November, 1983.

SM: Standard Methods for the Examination of Water and Wastewater, 18th
edition. »

SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edition.
Update I, July 1992.




TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

LAB ANALYSIS REPORT

'ieport Date: DEC. 9 1994 | Page # 1
] rown and Caldwell Reviewed by:TMG
" 2710 Stemmons Frwy. Stell0OO0 . Customer#: 309
: l)allas , TX 75207 Job Number:
1 :
. Attn: Fear, Al Date Collected:12/04/94
¢
tample Number: 94008503 Time Collected:0850
. roject Name: BELL LAKE JAL, N.M.
'Gample ID: MW-5 39-41 GRAB : Date Received: 12/07/94
| Test Code Analyte Result Units Method Analyst
18_1S’'D TPH Analysis Prep Date/Tlme) 12/08 1330 init. 6-3550 MLC
PH'S TPH (Total Petroleum Hydrocarbon < 25 ppm 2-418.1 MLC
| tOMMENTS:
*OOTNOTES: MI - Surrogate recovery 1is not reportable due to matrix interferences

I
" l
,
|

“1. ASTM:
2

EPA-
1978
3. EPA-

Dil.Fx.- Minimum dilution required to allow acceptable quantitation
ppm = mg/L(Liquid), mg/kg(Solid) ppb. = ug/L(Liquid), ug/kg(Soil)
init = date & time initiated B=found in blank J=>mdl< reporting limit

llreparation and Analysis Method References:

American Society for Testing and Materials, 1984.
600/4-79-020, Methods for Chemical Analysis of Water and Wastes,

(revised 1983).
600/4-82-057, Methods for Organic Chemlcal Analysis of Municipal

& Industrial Wastewater, 1982.

4. HACH:

5. SM:
edit

6. SW:
Upda

Test Methods, accepted by EPA. in November, 1983.
Standard Methods for the Examination of Water and Wastewater, 18th
ion.
SW-846, Test Methods for Evaluation of Solid Waste, Third edition.
te I, July 1992.
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: .Dallas ,

]

eport Date:

TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100

LEAGUE CI
713/334-5052

TY, TX 77573
FAX 713/334-3116

LAB ANALYSIS REPORT

DEC. 27 1994

'Brown and Caldwell
2710 Stemmons Frwy. Stell00

Attn:

ample Number:
Project Name:
ample ID: MW-6

Test

TX 75207

Fear, Al

13
94008504
BELL LAKE JAL, N.M.
87-89 GRAB

Code

Page # 1

Reviewed by:TMG

Customer$:
Job Number:

309

Date Collected:12/05/94

Time Collected:1115

Date Received:

12/07/94

Method Analyst

o e om mm ee am m am e e o e = - o o= e am e = = - = = =t am v o v o = e = m = = e e e a —a m m i e e hm e . mm o e e e o e = = = e am = e e e i -

E

[

k

TEXS'
280208
TOL8020S
BZ8020S
YLSTLs
BTEXTLs
aaTFTs

BFBs

18 1S'D

TPH’S

tHS’D Soil pH Analysis(Date/Time)
H'S pH, Soils
NH3S’'D Ammonia Analysis (D/T)
H3’S Ammonia-N
€51’4S Nitrogen, Total Kjeldahl
0CS’'D TOC Analysis (Date/Time)
oC’s TOC (Walkley-Black)
KN‘D TKN Analysis (Date/Time)
COMMENTS :
'LOOTNOTES:

I
I
B
I

BTEX Analysis Prep(Date/Ti
Benzene

Toluene

Ethylbenzene

Total Xylenes

Total BTEX

aaa-TFT (surr)

4-BFB (surr)

D

\

TPH (Total Petroleum Hydroc

TPH Analysis Prep (Date/Time)

Result Units
me) 12/09 1711 init

< 0.005 ppm

< 0.005 ppm

< 0.005 ppm

< 0.010 ppm

< 0.025 Ppm

95 %

94. %

12/08 1330 init
arbon < 25 ppnm

12/08 1042 init

8.5

12/16 1200 init

1.1 mg/kg

< 10 mg/kg

12/15 0500 init

0.02 %

12/21 1300 init

6-5030 NSH
6-8020 NSH
6-8020 NSH
6-8020 NSH
6-8020 NSH
6-8020 NSH
74-121  NSH
75-115  NSH
6-3550  MLC
2-418.1 MLC
6-9045 AM
6-9045 AM
CJT
CJT
2-351.4 CJT
JIMR
* % JMR
TMG

MI - Surrogate recovery is not reportable due to matrix interferences

Dil.Fx.- Minimum dilution required to allow acceptable quantitation

mg/L (Liquid), mg/kg

ppm
init =

(Solid) ppb ug/L (Liquid),

reparation and Analysis Method References:

UJ t\.)}—‘

U'I»h

ASTM: American Society for Te

EPA-600/4-79-020,

1978 (revised 1983).
EPA-600/4-82-057,

& Industrial Wastewater, 1982.
HACH: Test Methods, accepted
SM: Standard Methods for the
edition.

SW: SW-846, Test Methods for
Update I, July 1992.

sting and Materials, 1984.

Methods for Organic Chemical Analysis of Municipal

by EPA in November, 1983.

Examination of Water and Wastewater,

Evaluation of Solid Waste,

ug/kg (Soil)
date & time initiated B=found in blank J=>mdl< reporting limit

fane ;ﬁ/‘f
T2 4{

Methods for Chemical Analysis of Water and Wastes,

18th

Third edition.




-

}‘ TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

i
s

LAB ANALYSIS REPORT

\

Report Date: DEC. 9 1994 Page # 1
: lrown and Caldwell Reviewed by:TMG
2710 Stemmons Frwy. Stell00 . Customer#: 309
_|3allas , TX 75207 Job Number:
{ Attn: Fear, Al Date-Collected:12/05/94
’tample Number: 94008505 Time Collected:0950
' roject Name: BELL LAKE JAL, N.M.
' Sample ID: MW-6" 40-41 GRAB _ Date Received: 12/07/94
1 lTest Code ‘ Analyte Result Units Method Analyst
18 1S'D TPH Analysis Prep(Date/Time) 12/08 1330  init. 6-3550  MLC
- lPH’'S TPH (Total Petroleum Hydrocarbon < 25 ppm 2-418.1 MLC

OOTNOTES: MI - Surrogate recovery is not reportable due to matrix interferences
Dil.Fx.- Minimum dilution required to allow acceptable quantitation
ppm = mg/L(Liquid), mg/kg(Solid) ppb = ug/L(Liquid), ug/kg(Soil)
init = date & time initiated B=found in blank J=>mdl< reporting limit

reparation and Analysis Method References:

1. ASTM: American Society for Testing and Materials, 1984.
2. EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,

l 1978 (revised 1983).

3. EPA-600/4-82-057, Methods for Organic Chemical Analysis of Municipal
& Industrial Wastewater, 1982.

l 4. HACH: Test Methods, accepted by EPA in November, 1983.

5. S8M: Standard Methods for the Examination of Water and Wastewatexr, 18th

edition.
6. SW: ©SW-846, Test Methods for Evaluation of Solid Waste, Third edition.

Update I, July 1992.

/C«c 27y
%wy&%é
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QUALITY CONTROL REPORT

Report To: Brown and Caldwell
Terra Laboratories Sample No(s). 94008500 - 94008505

Precision Accuracy

¢
Analyte Units Blank Qrig Dup RED(%) MSR(%) LCSR(%
BTEX (Batch 120994S) Sample No. 94008633 Spike
MTBE ppb <5 29 25 15 125
Benzene ppb <5 32 21 41* 75 84
Toluene ppb <5 21 14 40* 100 88
Ethylbenzene ppb <5 35 27 26* 85 81
Xylenes ppb <10 102 67 41* 75 88

*LCS passes for all analytes; compounds are non-detect for all samples except spike sample.

TPH (Batch A120894S)

Sample No. 94008505 mg/kg <25 <25 < 25 - 90
pH (Batch 1208945) |

Sample No. 94008481 pH Units 6.62 6.62 -

Ammonia Nitrogen (Batch 1216948)

Sample N0.94008500 mg/kg <01 153 18.7 20 97 100
BTEX (Batch 121294S) Sample No. 94008641 Spike

MTBE ppb <5 20 21 5 100

Benzene ppb <5 21 22 5 105 98
Toluene ppb <5 25 25 0 110 101
Ethylbenzene ppb <S5 22 22 0 110 93
Xylenes ppb < 10 64 64 0 105 101

TOC (Batch 121594S)
Sample No. 94008500 % <01 002 <001 - 71* 90
*Matrix interference with spike recovery; LCS is within acceptable limits

TKN (Batch 122794S)
Sample No. 94008500 mg/kg < 0.1 314 276 12.9 83 85

Terra Laboratories, Ltd.



2525 South Shore Bivd.

TERRA LABORATORIES LTD.

League City, Texas 77573

CHAIN OF CUSTODY

(713) 334-5052

Fax: (713) 334-3116

COMPANY WS row i) 7 Coletmse // COMPANY SAME
ADORESS AN )0 Stomemarg Fewy S, 1100 Jower Norfh AODRESS
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Job No. _94G817 T

GRAVEL SAND
Coarse l Fine Coorse Medium [ Fine SILT OR  CLAY
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GRAIN SIZE IN MILLIMETERS
BORING SAMPLE DEPTH
LEGEND NO. NO. FT. SAMPLE DESCRIPTION
oo MW—-4 . 94--96 Brown fine sand w/organic odor
00060 MW-5 95-97 Brown fine sand w/silt and organic odor
- s MW-6 94-96 Brown fine sond w/silt and organic odor
©
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CHAIN OF CU Y RECORD
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T aporess QN0 S7em mo s 7’7WY Ste. 270d Tower Nock,

Geo —/esf peerirg A4rc prone DY &30 600/ A UT-CI0- G456 é INVOICE TO:
5 660 R 772? ,F,F PROJECT NAME/LOCATION _I3¢// La A= Ta / N /'7 : PO. NO.
03¢ PROJECT NUMBER
Ha usfan '77 003~ -0SEL PROJECT MANAGER SU.SO‘NNQ chord . NET QUOTE NO.
SAMPLED BY, ) : NEEy
Al Fear Clp (). Ezun.
(PRINT NAME) SIGNATURE ¢/
(PRINT NAME]) SIGNATURE
# and Typo of
Conlainors
/3 S0 | mw-4  GY-9¢ i) X X
) |tayo| MW=~ 95 -97’ Soil] X ~
2/ |ln3olMw -6 2% -96 541 X X
CONDITION OF SAMPLE:  BOTTLES INTACT? YES/NO COC SEALS PRESENT AND INTACT? YES / NO TEMPERATURE UPON RECEIPT:
FIELD FILTERED? YES/NO VOLATILES FREE OF HEADSPACE? YES / NO ‘ Boltles supplied by NET? YES /NO

SAMPLE REMAINDER DISPOSAL:  RETURN SAMPLE REMAINDER TO CLIENT VIA :
I REQUEST NET TO DISPOSE OF ALL SAMPLE REMAINDERS - DATE
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l JAN- 6-85 FRI 12:43 BROWN AND CALDWELL FAX NO. 7590952 P. 02

_— . .
Terra Laboratories, Ltd. AST of7

Quality Analytical Services

00606800000 000600006660000CH

January 3, 1995 |

(2

Jack Cooper
Brown and Caldwell

"~ 1415 Louisiana, Suite 2500
Houston, TX 77002

Re: . Seven (7) liquid samples (Project Name: Bell Lake) received on 12/09/94

[ .

Dear Mr. Cooper:

I Attached are the final reports of analysis of the samples referenced above as per your
j analysis and/or method requests. As per Suzanne Richards BTEX by Method 8020 was
| l : analyzed in place of Volatiles by Method 8260 and Nitrate-Nitrite was analyzed in place of
.- . Nitrite. The analysis for Manganese was subcontracted to Chester LabNet. Manganese
Dioxide concentrations are calculated from the Manganese results, and are as follows:

. Sample
94008625 10
94008626 46
94008627 93
94008628 3.0
94008629 72
94008630 45

The samples were received in good condition and at 0° Centigrade.

We appreciate this opportunity to serve Brown and Caldwell. Please let me, or Linda
McKee, know if there is any other way we can help you.

Singerely, ~
Larry D. Wallace _ o
Laboratory Director -

|

DEDR Qaiith Qhara Rivd 4 | aanna Citv. Tevas 77573 & (713Y 334-5059 Fay' {7113\ 3241118
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FAX NO. 7530952 P, 03

LAR ANALYSIS REPORT

DEC. 29 1594

own and Caldwell_
15 Louisiana, Suite 2500

, TX 77002

mple Number: 94008626
oject Name:; BELL LAKE

mple ID: MW-1

TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

Page # 1
Reviewed by :JIMH
Customexr#: 309
Job Number:
Date Collected:12/07/94
Time Collected:1610

Date Received: 12/09/94
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YLSTLw
TEXTLw
aaTFTw
BFBw
DS'D
DS’ RES
PO4AW'D
PO4'W
KN’'D
KN'WJ
OD’'D
ODppm
O3NO2'D
O3NO2
04'D
ulfate

BTEX Analysis Prep(Date/Time)
Benzene

Toluene

Ethylbenzene

Total Xylenes

- Total BTEX

aaa-TFT (suxr)

4-BFB (surr)

TDS Analysis (Date/Time)
TDS (Total Dissolved Solids)
OrthoP0O4 Analysis Date/Time
Orthophosphate

TKN Analysis (Date/Time)
Total Kjeldahl Nitrogen

COD -Analysis (Date/Time)
Chemical Oxygen Demand
Nitrate-Nitrite Analysis (D/T)
Nitrate-Nitrite N

Sulfate Analysis (D/T)
Sulfate
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Result Units Method Analyst
12/14 1921 init. 6-5030 NSH
.092 ppm 6-8020 NSH
.050 ppm 6-8020 NSH
.054 ppm 6-8020 NSH
< 0.111 ppm 6-8020 NSH
< 0.307 ppm 6-8020 NSH
MI 0% 82-114 NSH
98. % 85-115 NSH
'12/14 0715 init. 2-160.1 JMR
7100 mg/L 2-160.1 JMR
12/09 1400 init. AM
0.3 mg/L 2-365.2 BAM
12/28 0930 init. JMR
31 . mg/L 2-351.4 JMR
12/21 1600 init, CJT
420 mg/L 4-8000 CJT
12/20 1000 init. _ CcaT
.06 mg/L 2-353.3 TMG
12/28 0830 init. DPP
140 mg /L 2-375.4 DpPP
e

oy D=
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TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116 ' : -

LAB ANALYSIS REPORT

Lo

Report Date: DEC. 29 1994 .. = S ' Page # 2

Brrown and Caldwell P ' : heviewed by:JMﬁ;f

1415 Louisiana, Suite 2500 Customer#: 309
Houston ¢ TX 77002 I Job Number:
.Aitn:.¢§bper{;ya¢k B :{;’ Pl " Date Collected:12/07/94
Sample Numbexr’:! 94008626 o Time Collected:1610
Project!'Name: BELL LAKE . : :

SampleaID: MW}le ‘ Date Received: 12/09/94

B P - o

Test Code Analyte - Result Units Method Analyst
MH3W'D Ammonia Analysis (D/T) 12/20 1400 init. ' JMH-~
NH3ISEW -~ Ammonia-Nitrogen 37 mg/L 2-350.3 JMH
SOLCOD'D Soluable COD Analysis (Date/Tim 12/21 1600 init, CJT
S:2ODppm Soluable Carbon Oxygen Demand 340 mg/L 4-8000 cIT
IL:B’NAME Analyses subcontracted to: Chester JMH
SUBCON’D Date subcontracted: ‘ 12/15 1200 . Co JME

e e e e e e e e e e e N e e e e e e e e e e e e e e e e m e e m e m N, - - — e — —

COMMENTS: BRTEX Dil. Factor X 10,NH3 > TKN, Anal. Repeated, Suspect. Intexfe

FQOTNOTES: MI - Surrogate recovery is not reportable due to matrix interferences
: Dil.Fx.- Minimum dilution reguired to allow acceptable quantitation
ppm = mg/L(Liquid), mg/kg(Solid) ppb = ug/L(Liquid), ug/kg(Scil)
init = date & time initiated B=found in blank J=>mdl< reporting limit

Exreparation and Analysis Method References:
1. ASTM: American Society for Testing and Mdaterials, 1984.

2. EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,
1978 (revised 1983).

3. EPA-600/4-82-057, Methods for Organic Chemical Analysis of Municisal
& Industrial Wastewater, 1982. - -
4. HACH: Test Methods, accepted by EPA in November, 1983. v
5. S8SM: Standard Methods for the Examination of Water and Wastewatex, 1eth

edition. )
SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edition.

Update I, July 19852.
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TERRA LABORATORIES, LTD. { :
2525 SOUTH SHORE BLVD, SUITE 100 .

LEAGUE CITY, TX 77573

LAB ANALYSIS REPORT

Report Date: DEC 29 1994

Brown and Caldwell

713/334-5052 FAX 713/334 3116 .- N -

Page # 1
Reviewed by:JdMH
Customerd#f: 309
Job Numbex:
Date Collected:12/07/94
Time Collected:1640

Date Received: 12/09/94
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1:415 Loulslana, Suite 2500

%custon : TX 77002
Kbtn Cooper, Jack

oample Number. 94008627

Project Name: BELL LAKE

Sample ID: MW-2

Test Code Analyte

BTEXW’D BTEX Analysis Prep (Date/Time)
Z8020W - Benzene

TOL8020W Toluene

EBZ8020W Ethylbenzene

RYLSTLw Total Xylenes

DTEXTLwW Total BTEX

a2aTFTw aaa~-TFT {surr)

4BFBW 4-BFB (surr)

TDS'D TDS Analysis (Date/Time)
TDS’RES TDS (Total Dissolved Solids)
NH3W’'D Ammonia Analysis (D/T)
" NH3ISEW 2mmonia-Nitrogen

DPO4W’D  QxrthoP0O4 Analysis Date/Time
cPO4'W Orthophosphate

TRN/D TKN Analysis (Date/Time)
TEN'WT Total Kjeldahl Nitxogen
COD’D . COD Analysis. (Date/Time)
CODppm Chemical Oxygen Demand
HO3NO02’D Nitrate-Nitrite Analysis (D/T)
HO2NO2 Nitrate~Nitrite N

e e e e e e P N R M e e T Y MR R M e e e m M e TR e e et et Mmoo e e ae e i e - - o

g 'y oy 88150 C661°28°10

Result Units Method Analyst
12/15 1108 init 6-5030 NSH
.006 ppm 6-8020 TMG
.005 pEm 6-8020 MG
< 0.002 ppm 6-8020 NSH
< 0.004 ppm 6-8020 NsSH
< 0.017 ppm 6-8020 NSHE
101. % 82-114 NSH
‘MI % 85-115 NSH
12/14 Q715 init. 2-160.1 JMR
2600 mg/L 2-160.1 JMR
12/20 1400 init oM™
6.6 mg/L 2-350.3 OMH
12/09 1400 init AM
0.1 mg /L 2-365.2 AM
12/28° 09390 init JMR
5 mg/L 2-351.4 JMR
12/231 1600 init. gy
160 mg/L 4-8000 CJT
12/20 1000 init CIT
< 0.05 mg/L 2-353.3 3T
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Report Date: DEC 29 19

Brown and Caldwell

TERRA LABORATORIES, LTD.

2525 SOUTH SHORE BLVD, SUITE 100

LEAGUE CITY, TX 77573
713/334 5052 FAX 713/334 3116

LAB ANALYSIS REPORT

1

94

Page # 2

Reviewed by : JIMH

1418 Lou151ana, Suite 2500 _ Customex#: 309

Eouston” Ce X ) 77002 Job Number:

srtns Cooper Jack ~Date Collected:12/07/34

cample Number 94008627'1 Time Collected:1640

?rogect Name :' BELL LAKE a

Sample ID MW~ 2 Date Received: 12/09/94
vy . . '

Test Code Analyte i Result Units Method Analyst
S04’D %:: Sulfate Analysis (D/T) +112/28 0830  init DPP
sulfate - Sulfate. 51 mg/L 2-375.4 DPP
SOLCOD’D  Soluable COD Analysis (Date/Tim 12/21 1600  inirt. CJT
3C0Dppm  Soluable Carbon Oxygen Demand 140 mg/L 4-8000 cJT
LAB’NAME Aanalyses subcontracted to: Chester JMY
SUBCON’D Date subcontracted- 12/15 1200 JIMH
COMMENTS: NH3 > TKN, Anal. Repeated Suspected Interference o
TOOTNOTES: MI - Surrogate recovery is not reportable due to matrix interferences

Dil.Fx.~ Minimum dilution required to allow acceptable quantitation
ppm = mg/L(Ligquid), mg/kg(Solid) ppb = ug/L(Liquid), ug/kg(Soil)
init = date & time initiated B=found in blank J=»>mdl< reporting limit
Preparation and Analysis Method References:
1. ASTM: . American Society for Testing and Materlals 1584,
2. EPA- 600/4 79-020, Methods for Chemical Analysis of Water and Wastes,
1978 (revised 1983).
3. EPA-600/4-82-057, Methods for Organlc Chemical Analysis of Municipal
& Industrial Wastcwater, 1982.
4. HACH: Test Methods, accepted by EPA in November, 1983.
5. 8M: Standard Methods for the Examination of Water and Wastewater, 18th
edition,
6. G&SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edition.

Update I, July 1992.
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b TERRA LABORATORIES,
X 2525 SOUTH SHORE BLVD, SUITE 100

LTD.

Sh LEAGDE CITY, TX 77573

R 713/334-5052 FAX 713/334 3116

I'Z'..

-“eport Date DEC 2% 1994

own ‘and Caldwell-’“
‘1415 Lou;smanah Sulte 2500

ouston

77002

.i :6

\ttn' Cooper,. 3ack

CambTe Number

94008625

Pro;ect Name: BELL LaKE
Sample ID: MW-3

SN " LAQ ANALYSIS REPORT

Page # 1

Reviewed by:JMH
Customex$:
Job Number:

309 @

Date Collected:12/07/%4

Time Collected:1§30

Date Received:
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Test Code Analyte

2TEXW’D BTEX Analysis Prep(Date/Time)

BA8020W ~ Benzene

TOLBO20W Toluene

$BZ8020W FEthylbenzene

XYLSTLw Total Xylenes

BTEXTLW Total BTEX

gaaTFTw aaa~TFT (8urr)

4BFBwW 4-BFB (surrx)

TS D TDS Analysis (Date/Time)

NS’ RES TDS (Total Disgsolved Solids)
_JEI3WD Ammonia Analysis (D/T)

WH3ISEW  Ammonia-Nitrogen

=PO4W’D  OrthoPO4 Analysis Date/Time

P04 W Orthophosphate

THH'D TKN Analysis (Date/Tine)

TR WT Total Kjeldahl Nitrogen

O0D'D COD Analysis (Date/Time)

J0ODppm Chemical Oxygen Demand

gd4’'D Sulfate analysis (D/T)

Sulfate Sulfate

12/15 1048
< 0.002
< Q0.002
< 0.002
< 0.004
< 0.010
99, '
98

0715

- 12/09/94
Method Analyst
6-5030 NSH
6-8020 NSH
£-8020 NSH
6-8020 NSH
6-8020 NSH
£-8020 NSH
82-114¢ NSH
85-115 NSH
2-160.% JMR
2-160.1 JMR
JMH
2-350.3 JMH
AM
2-365.2 BAM
JMR
2-351.4 JMR
: CJT
4-8000 CcJaT
DPP
2-375,4 DPP
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FOOTNOTES :

1. -ASTM:
2. EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,
1978 (revised 1983)

EPA-600/4-82-057, Methods for Organic Chemical Analysis of Municipal
& Industrial Wastewater, 1982.

TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

LAB ANALYSIS REPORT

Report Date: DEC 29 199 . N " Page # 2

Brown and Caldwell Reviewed by:JMH -

1415 Louisiana, Suite 2500 Customex#: 309

Eouston , TX 77002 Do Job Number:

Bttn: Coopex, Jack g '3' _‘ Date Collected:12/07/94
sample ‘Number:’ 94008625 | | Time Collected:1530 '
PTOject Name: BELL LAKE Wl -

mple ID MU - 3u:4 C - o Date Received: 12/09/94

Test Code _ﬁ L Analyte Result f? Units Methed Analyst
NO3NO2'D' . Nitrate-Nitrite Analysis (D/T) 12/20 1000  init. : cIaT
NO3NO2 Nitrate-Nitxite N 3.6 ng /L 2-353.3 CJ7T
SOLCOD!'D Soluable COD Analysis (Date/Tim 12/21 1600 init. CaT
SCODppm  Soluable Carbon Oxygen Demand < 1° mg /L 2-8000 cJT
“AB'NAME Analyses subcontracted to: Chester OMH
SIIBCON’D Date subcontracted: 12/15 1200 . . : JMH
COMMENTS: NH3 > TKN, Anal. cheated Suspected Interference

MI - Surrogate recovery is not reportable due to matrix interferences
Dil.Fx.- Minimum dilution required to allow acceptable quantitation
ppm = mg/L(Liquid), mg/kg(solid) ppb = ug/L(Liquid), ug/kg(Soil)

init = date & time initiated B=found in blank J_>mdl< reporting limit

#rzparation and Analysis Method References:

American Society for Testing and Materials, 1984,

4. HACH: Test Methods, accepted by EPA in November, 1983,

5. SM: Standard Methods for the Examination of Water and Wastewater, 18th
edition,

6. SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edition.

Update I, July 1992.
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REDBEL Date:

TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100

L LEAGUE CITY, TX 77573
‘i ' 713/334-5052 FAX 713/334-

Aol LAB ANALYSIS REPORT

DEE. 29 1994

2rown’ and Caldwell

3116

Page # 1

Reviewed by:JMH

1415 Louisgianaj Suite 2500 _ Customer#: 309
Houston 7 TX 77002 Job Numbexr:
Attn: Cooper, .Jack Date Collected:12/07/94
EENES v -
3ample Number: 94008630 Time Collected:1855
vr¥dject Name: BELL LAKE
Hample ID: MW-4 Date Received: 12/09/94
l Test Code Analyte Result Unita Method Analyst
LTEXW’D BTEX Analysis Prep(Date/Time) 12/15 1208 init 6-5030 NSH
228020W Benzene .018 ppm 6-8020 NSH
l TOL8020W Toluene 071 ppm 6-8020 NSH
Z“BZ8020W Ethylbenzene .004 ppm 6-8020 TMG
HYLSTLw Total Xylenes .16 ppm 6-8020 NSH
l BATEXTLW Total BTEX 0.253 ppm 6-8020 NSE
zaaTPTw aaa-TFT (suxr) 98. % 82-114 NSH
LBFBw 4-BFB (surx) MI % 85-115 NSH
TDS’D TDS Analysis (Date/Time) 12/14 0715 init 2-160.1 JMR
l TDS’RES TDS (Total Dissolved Solids) 4700 mg/L 2-160.1 JMR
CHH3W'D Ammonia Analysis (D/T) 12/20° 1400 init, JMHE
NWH3ISEW Ammonia-Nitrogen 120 mg/L 2-350.3 JMH
' <PO4W’D OrthoPO4 Analysis Date/Time 12/08 1400 init AM
PPO4' W Orthophosphate 0.6 mng/L 2-365.2 2aM
PEKN'D TEN Analysis (Date/Time) 12/28 0930 init JIMR
TEKN’/WJ Total Kijeldahl Nitrogen 83 mg/L 2-351.4 JMR
. Z0D’'D COD Analysis (Date/Time]} - 12/21 1600 init CdT
LODppm Chemical Oxygen Demand 780 mg/L 4-8000 CaT
WO3NO2’D Nitrate-Nitrite Analysis (D/T) - 12/20 1000  init CJT
l I'O3NO2 Nitrate-Nitrite N < 0.05 mg/L 2-353.3 CJT

71"}
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Report Date: DEC. 28 1994 S ~ Page # 2

Erown and Caldwell Reviewed by:JMH .

1418 Lou151ana, Suite 2500 _ Customerf: 309

Houston - . TX, 77002 ! Job Number:

attn: Cédper, Jagk i o ' Date Collected:12/07/94
~amnla Number 94008630 ' Time Collected:1855
>rogect ‘Name : BELL LAKE : R : : :
anple‘ID MW-4 & B . Date Received: 12/08/94
Test Code e Analyte - Result Units Method Analyst

504'D ! : Sulfate Analysis (D/T) © - .12/28 0830 init. : . DPP

Sulfate’  Sulfate 70 mg/L 2-375.4 DPP

SOLCOD‘D Soluable COD Analysis (Date/Tim 12/21- 1600 init. CJT

SCODppm  Soluable Carbon Oxygen Demand 720 mg/L 4-8000 CJT

LAB'NAME Analyses subcontracted to: Chester ' IMH

SUBCON’D Date subcontracted: ‘ 12/15 1200 ‘ JMH

- o e = o e -t 8 e - o WS W e e e v = A e Sm = e = e em = e = T s =+ e . = vt At Mk e M SR M Sh P G ST WP WA S = . bas e o e = e e e e o= = e am . e e

) ' , TERRA LABORATORIES, LTD.

E 2525 SOUTH SHORE BLVD, SUITE 100

' LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

LAB ANALYSIS REPORT

COMMENTS: NH3 > TKN, Anal. Repeated, Suspected Interference

FOOTNOTES :

Dil.Fx.- Minimum dilution required to allow acceptable quantitation
ppm = mg/L{Liquid), mg/kg(Solid) ppb = ug/L(Liquid), ug/kg(Soil)

init = date & time initiated B=found in blank J=>mdl< reporting limit

Preparation- and Analysis Method References:

1.
2.

W

Ut i»

&)}

ASTM: American Society for Testing and Matexialg, 1984.
EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,

1978 (revised 1983).
EPA-600/4-82-057, Methods for Organlc Chemical Analysxs of Municipal

& Industrial Wastewater, 1982,
HACH: Test Methods, accepted by EPA in November, 1983,
SM: Standard Methods for the Examination of Water and Wastewater, 18th

edition.
SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edﬂtlon

Update I, July 1992.
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MI -~ Surrogate recovery is not reportable due to matrix interfierences
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Réport Date: -DEC. 29 1994

. TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
TX 77573

LEAGUE CITY,

cop sy e

LAB ANALYSIS REPORT

rrown and Caldwell
1115 Louisiana, ‘Suite 2500

.713/334-5052 FAX 713/334-3116

Page # 1
Reviewed by:JMH
Customexr#: 309
Job Number: . |
Date Collected:12/07/%4 |
Time Collected:1740

Date Received: 12/09/94

e e e e e e e e e e e s e s e o e S A B R e T el e e e e S e e v e e v v = - R M AL e - e o . o

Houston 0 TX 77002
rttn: Cooper, Jack -~
Sample Number: 94008628

Project Name: BELL LAKE

Sample ID: MW-5

Test Code Analyte
BTEXW’'D . BTEX Analysis Prep(Date/Time)
DZ48020W Benzene
TOLB020W Toluene
TBZ8020W Ethylbenzene
YYLSTLw Total Xyleneg
BTEXTLw Total BTEX
a3aTFTw aaa-TFT (surr)
437BW 4-BFB (surr)
InS‘D TDS Analysis (Date/Time)
TDS'RES TDS(Total Dissolved Solids)
WI3W D Ammonia Analysis (D/T)
NH3ISEW Ammonia-Nitrogen
ABPO4W’'D OrthoPO4 Analyseis Date/Time
cPO4'W Orthophosphate
THN’D TKN Analygig (Date/Time)
TEN'WT Total Xjeldahl Nitrogen
ZOD’D . COD Analysis (Date/Time)
CODppm Chemical Oxygen Demand
NO3NO2'D Nitrate-Nitrite Analysis (D/T)
M3NWO2 Nitrate-Nitrite N

Result Units Method Analyst
12/15 1128 init 6-5030 NSH
.009 jojelul 6-8020 TMG
.020 ppm 6-3020 NSH
.004 ppm 6-8020 TMG
.064 ppm 6£-8020 NSH
0.097 ppm 6-8020 NSsH
100. % 82-114 NSH
MI % 85-115 NSH
12/14 0715 init. 2-160.1 JMR
9500 wg/L 2-160.1 JMR
12/20 1400 init IMH
140 ng/L 2-350.3 JMH
12/09 1400 init aM
0.6 ng/L 2-365.2 2AM
12/28 0930 init JMR
110 mg /L 2-351.4 JMR
12/21 1600  init CJT
1100 ng/L 4-8000 CJT
12/20 1000 init. cJgT
< 0.05 mg/L 2-383.3 CJT

S e e s e e o e e e e em e e e e e e e v e e e G P T SR G MM e G e e ey = = ma va e W M SR M S am e e e e e e = e e e o o em s
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g RN -: TERRA LABORAIORIES LTD,
- "' 2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573 ! _
713/334- 5052 FAX 713/334- 3116 =

LAB ANALYSIS REPORT

i

Report Date: DEC. 29 1994 ' y o - * Page # 2

. |
Brown and Caldwell ' N ' Reviewed by:IMH
1415 Louisiana, Suite 2500 Customer$#: 309
Houston: ; TX 77002 . Job Number:
Attn: Cooper, Jack ' _ _ Date Collected: 12/07/94
Sample' Number ’94008628 T;me Collected: 1740

Project- Name: BELL LAKE LR , : :

Sample” ID MW- )

Date RECElVed: 12/09/94

Test Code 33?55 Analyte - ... Result Units Method BAnalyst

So4'D * :-Sulfate Analysis (D/T) " "12/28 0830 init. " DPP
Sulfate  Sulfate 49 mg/L 2-375.4 DPP
SOLCOD’D Soluable COD Analysis (Date/Tim 12/21 1600 init. CJT
SCODppm Soluable Carbon Oxygen Demand 1100 ng/L 4-8000 CJT
LAB’NAME Analyses subcontracted to: Chesgter - JvH

SURCON’D Date subcontracted:

12/15 1200 JIMH

e o e e e i B n M4 Am FM TR M T R T TR PR e A W M N M M Mm W BE TR W We W e MR e iy e e = v e v = T e e et ot v o e = e = v = e ot M v = w. - - = - vm e

COMMENTS: NH3 > TKN, Anal. Repeated, Susgpected Interferance

FOOTNOTES: MI - Surrogate recovery is not reportable due to matrix interferences

Dil.Fx.- Minimum dilution requlred to allow acceptable quantitation
ppm = mg/L(quuld) mg/kg(Soll&) ppb = ug/L(Liquid), ug/kg(Soil)
init = date & time initiated B=found in blank J->mdl< reporting limit

Sreparation and Analysis Method References:

1.
2

'ASTM: American Society for Testing and Materials, 1984.

EPA-600/4-79-020, Methods for Chemlcal Analysis of Water and Wastes,
1978 {(revised 1983).

EPA-600/4-82-057, Methods for Organlc ‘Chemical aAnalysis of Municipal

& Industrial Wastewatexr, 1982.

HACH: Test Methods, accepted by RPA in November, 1983.

SM: Standard Methods for the Examlnation of Water and Wastewater, 18th
edition.

SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edition.
Update I, July 1992. '

/é?bJ 4/2;/?1”
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Brown ‘and Caldwell

TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
X 77573

LEAGUE CITY,
' 713/334-5052 FAX 713/334

LAB ANALYSIS REPORT

é port Date: DEC 29 1994

.:i:' T

-3116

Page # 1

Reviewed by:JMH

1415 Louisiana/: Suite 2500 : P Customer#: 309
Houston “TX 27002 := -Job Numbex:
Attn- Cooper,, Jack Date Collected:12/07/54
Sample Number's 152008629 Time Collected:0000
Project Name: -BELL LAKE
Sample ID: MW-6 Date Received: 12/09/94
. 'I'esi: Code ' Analyte Result Units Method ZAnalyst
BTEXW’D . BTEX Analysis Prep(Date/Time) 12/15 1148 init. 6-5030 NSH
BZ8020W Benzene < 0.002 rem 6-8020 NSH
h TOL8020W Toluene .003 pom 6-8020 ™G
EEZB8020W Ethylbenzene < 0.002 ppm 6-8020 NSH
XYLSTLw  Total Xylenes < 0.006 ppm 6-58020.0 NSH
. BTEXTLw Total BTEX < 0.013 pom 6-8020. NSH
aaaTFTw aza-TPT {suxr) 106. % 82~114 NSH
ABFBw 4-BEFB (surr) MI % 85-~115 N&H
TDS’D TDS Analysis (Date/Time) 12/14 0715 init 2-160.1 JMR
l TDS’RES TDS (Total Dissolved Scolids) 4700 mg/L 2-160.1 JMR
LWHIW!D Ammonia Analysis (D/T) 12/20 1400 init JIMH
NH3ISEW Ammonia-Nitrogen 160 mg/L 2-350.3 JMH
l oDO4W'D  OrthoPO4 Analysis Date/Time 12/09° 1400  init AM
oPQO4’'W Orthophosphate 0.7 mg/L 2-365.2 aMm
TRN’D TKN 2Analysis (Date/Time) 12/28 0930 init JMR
TKN'WJ Total Kjeldahl Nitrogen 110 mg/L 2-351.4 IMR
l COD’D 13 COD Analysis (Date/Time) 12/21 1600 init. CJT
ZODppm Chemical Oxygen Demand 560 mg/L 4-8000 CJT
1I03NO2'D Nitrate-Nitrite Analysis (D/T) 12/20 1000 init cJT
l *O3NO2 Nitrate-Nitrite N < 0.05 mg/L 2-353.3 CJ7T
M
' <) 1]z ]9
W/Q ot
1
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FPOOTNOTES :

1878

3. SM:

6. SW:

IR

L. ASTM:
2, EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastss,

TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334- 5052 FAX 713/334- 3116 . : e B

LAB ANALYSIS REPORT

weport Date: DEC. 29 1994 ! e 5;§ iy -+ Page # 2
3rown and Caldwell ©! - SRR Reviewed by:JIMH
1415 Louisiana, Suite 2500 Customer#: 309
Hougton': ﬁ«T%-~ 77002 AR Job Numberxr:
Attn: Cdoper,*Jack P o | o Date Collected:12/07/94
qample NUmber- 940086289 , ‘ Time Collected: 0000
7r03ect 'Name : BnLL LAKE i T : .
Jample ID MW - 6 - Date Received: 12/09/94

Test Code ‘Analyte - : . Result - ~Units - Method BAnalyst
504’D . | Sulfate -Analysis (D/T) "~ '12/28 0830  init. o : DPP
Sulfate  Sulfate 150" mg/L 2-375.4 DPP
SOLCOD’D Soluable COD Analysis (Date/Tim 12/21 1600 init. cJT
5CODppm Soluable Carbon Oxygen Demand 620 mg/L 4-8000 CJT
LAR’NAME Analyses subcontracted to: Chester P S 14
SUBRCON'D Date subcontracted: . 12/15 1200 Y gMH
COMMENTS: Sol. & T. COD W/In Exper. Precison Range,NH3 > TKN, Interference

MI - Surrogate recovery is not reportable due to matrix interxfersnces

Dil.Fx.- Minimum dilution required to allow acceptable quant~hatlon
ppm = mg/L(Ligquid), mg/kg(Solid) ppb = ug/L(Liquid), ug/kg (Soil)
init = date & time initiated B=found in blank J=>mdl< reporting limit

Dreparation. and Analysis Method References:

American Society for Testing and Matexrials, 1984,

{revised 1983).

3. EPA-600/4-82-057, Methods for Organic Chemical Analysis of Municipal
& Industrial Wastewater, 1982.
&. HACH:

Test Methods, accepted by EPA in November, 1983.
Standard Methods for the Examination  of Water and Wastewater, 18th

edition.

SW-846, Test Methods for Evaluation of Solid Wasta, Third edition.

fwj /‘/7//%/
{ﬂ;ziééi &é) . »

Update I, July 1952.
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TERRA LABORATORIES, LTD.
2525 SOUTH SHORE BLVD, SUITE 100
LEAGUE CITY, TX 77573
713/334-5052 FAX 713/334-3116

' e ' "LAB ANALYSIS REPORT

Report Date: DEC. 16 1594 o Page # 1
Brown and Caldwell e .o Reviewed by:TMG '
1415 Louisiana, ‘Suite 2500 ) o Custdmex#: 309 °
Houston . TX, 77002 o Job Number:
Attn: Cooper, ’Jaé:k . Date Collected:12/08/94
Sample’Number: 94008631 o o Time Collected:1000
Project ‘Name: BELL LAKB S . :
Qample‘ID TB-1 - N Date -Received: 12/09/94
' Tesgt Code -"' ‘Analyte '_ .. Result Units Method Analyst
‘ BTEXW'D BTEX Analysis Prep(Date/Tlme) 1v12/15- 1228 © init. 6-5030. NSH
BZ8020W Benzene < 0,002 ppm 6-8020 NSHE
‘ l TOL8020W Toluene < 0.002 Ppm 6-8020  NSH
‘ EBZ8020W Ethylbenzene <. 0.002 ppm 6-8020 NSH
XYLSTLw  Total Xylenes < 0.004 ppm 6-8020 NSH
l BTEXTLw Total BTEX ‘ < 0.010 ppm 6-8020 NSH
aaaTFTw  aaa-TFT (surr) 89. % ©  82-114  NsH
4BFBw 4-BFB (surr) 107, % 8§5-115 NSH
l CQMMEN'I‘S:
| FOOTNOTES: MI - Surrogate recovery 1s not reportable due Lo matrix intexferenceag
Dil.Fx.- Minimum dilution required to allow acceptable quantltatvon
pem = mg/L(Liquid), mg/kg(Solid) ppb = ug/L(Ligquid), ug/kg(Soil)

init = date & time initiated B=found in blank J—>md1< reporting limit

‘ l Preparation and Analysis Method References:

ASTM: MAmerican Society for Testing and Materials, 1984.
EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes,

| l 1978 (revised 1983).
3. EPA-600/4-82-057, Methods for Organic Chemical Analysis of Municipal

& Industrial Wastewatexr, 1882.
4. HACH: Test Methods, accepted by EPA in Novembeyr, 1983.
5. SM: Standard Methods for the Examination of Water and Wastewater, 18th

edition.
6. SW: SW-846, Test Methods for Evaluation of Solid Waste, Third edition.

Update I, July 1892.
/QUJ lz/7
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| o TERRA LABORATORIES LTD.

2525 South Shore Bivd. : League City, Texas 77573 (713) 33.4 5052 Fax: (713) 334-31186

CHAIN OF CUSTODY
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— ANALYSES REQUESTED %
c c - =
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| TERRA LABORATOR!ES LTD.
- 2525 South Shora BV, League City, Texas 77573 (713) 334-5052
> : CHAIN OF CUSTODY

fromdid, Chun o Cm%

Fax: (713) 3343116

N

S PR EM{}”,;::{"
e Breen) v Qtom (L [ LAME
DORESS s L.mxm.m AT : N
cry A_thr) A ‘sze —< [zr 2700 cny STATE ID’
" snay Coopry o frsy0997 [Mnzfrs cees2 [N PEREESSSEED T Coupir O [
Client Comments: 7 Praget Kamel PO.#
oy peo Lace
o . Tumarodeamo Release ¥
g — Sommaed | |
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FROM PERCEPTIVE SCIENTIFIC INSTRUMENTS, INC,

01,62,1995 83:15 0,5 P17

PEU- Y-44 kKL 1Uiee DRUWN NIV vALunLbb L1 1o s evevie

BROWN AND
CALDWELL

Suite 2560

1415 Louisiana

Houston, Texas 77002

(713) 759-0999 & FAX (713) 759-0952

Unless otherwise indicatcd or obvious from the nature of Lbc
trangmittal, ‘the information contained in this facsimile message is
confidential information inteaded for the use of the individual or entity
named below. If the reader of this message is not the intended
recipient, or the employee or agent responsible to deliver it to the
intended recipient, you are hereby notified rhat any dissemination,
distribution or copying of this comminnication is strietly prohibited. If
you bave received this communication in error, please notify us at the

FAYX TRANSMITYTAL COVER SHEET

PAGES TO:

PLEASE DELIVER THE FOLLOWING - |
Name: M Digr Meverr, Company;. _Tiura LAﬁa@ﬂToﬂ‘ £g gr. >
City: | ] L(m&,m—: Cixv FAX I;fo: Cu3d) 23Y-316

THIS TRANSMITTAL 1§ BEING SENT FROM: -

Name/User ID: 5.;1@, COQFE—Y{_ Date: ': 12‘4/9 /?;l N

Retum onglnals Yes_;ﬂ_ No aA '

'_qu #1 1820 . Ot

Stamp. Y¢S_M_ No _

‘SPECIAL INSTRUCTIONS/REMARXKS:

\bmuE‘ -

B gl hor
Mo.ua.

-y-’:fn.u. S\Oﬁo.rm# é«a. ‘-/exis a:%vno@vt-, ).rou.

e ~+ A c'.v.'vc./ hor o cell -'!'D enter Suwe, 4&(‘5 5 corcect

Tonkes _

ot
NUMBER OF PAGES BEING TRANSMITTED, INCLUDING COYER SHEET: Z

RECEIVED FROM 7598952

12.68.1994 22:12 . LI
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FROM PERCEPTIVE SCIENTIFIC INSTRUHENTS, IiC, §L.02,1995 B3:15 0.5 .18
ATEI - LR - R

FEFEL

v P4
7

- " o

Srmery of alyticel Fesults

Date received: 15-08C-19%4 Qustaer: TESA I2ABRXICKIES, LD, Jh remer H94-12.206

: —

Chadber 133t ID 20 206002 206003 6004 206005 206006 2067
Saerpling Pairt AL h4 pS X X X X

et Spilsd

Custarer 1D 128 AKX K478 948479 4851 94853 98543 9%-8544
Paramters &ntg
METRALS

2brizxra /L <R2.0 R R R R R R
Ctoomian /L 4,0 - 33 SR R R R 4.0
Coper - py/L 3.0 <0 <30 R R ® <3.0
Mrrprese /L <0, R ®m R 323 =R o
Rickel ByL <10 R R R <1.0 128 <i1.0
Ieed - /L <0.0 by R R 3 24 R 0.0
Ve L <4,0 R TR - 4.0 R ® 334
Ziro Re7g) <.0 3.0 57.0 R 19.0 28.0 1328

@ 8015 ; ' -

2repaml, o720 <.5 = 28 221 R R b 23

MR - Nt Fequired
il
AFPArTIIrEN CE8NMM 71T 074 TAQH 192 292 149494 aastra I -
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FROM PERCEPTIVE SCIENTIFIC INSTRUMENTS, INC. 01~.B2,1995‘- B3: 16 NO, 5 P19

Zlmm ‘ -,::"-. . FOm

Sy of Aplgticel Results

Tete roceived: 15180194 Cnetoyer: TERRA IECRETCRIES, 1D, &b oare: I84-12206

Saples
Ciester Laget ID 206008 206-009 06000 - 26012 26013 206-014
Samling Poirt X X X X X X
Date Sxpiled .
Castorar 1D 4-B4M 4-§70L 48738 548739 94-§740 945741
]
PaTawetars Trits
MRS
Aldnm W <o R ® Q0 R R
Cogze 1/ R R R R R R
MarEres: /L R )23 p23 R R 228 -:;
Mckel /L R Q1.0 14.0 w 1.0 qai.o -
Iesd . - W R R 33 R R R :
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FROM PERCEPTIVE SCIENTIFIC IHSTRUMENTS, IHC,

LI I

61.82,1995 B3:16

1

Suetary of Algtical Reaults

MO, 5 P28

Date yeoived: 1STEC-1994 Qeaboyrer NERA IABRYICRIES, TID. Ib reme: 194-12206

N A e
-

};
1
1 sl
| Chester Laktet I 206015 206-016 206017 618 206019 206020 2621
| Sapling Pairk X X X X X X )4
| ' sy wemlz MRS GRS MR SHERR BRGS0
| l Pazameters Trits, -2 Mud - | Mos-z  AW-S M-l Huw - of
' Alumirom e W R R R R ® R
l Qi /L oo R R R R m R
‘ Cxper KL 324 R R R R - R R
Mres e el 8.1 3.0 2.0 2.3 %.0 35.
Ricel /L R R R R R R ol
l Texd /L R 1R R R R ® R
Varadivs /L ® by 23 R R 238 ® R
' s - L 10 =® R R R R R
‘ l @?wl?zizeml /!pg/b R R - R R ® R R -
, ' R~ Nt Fequized -
» Iy I
1
1
1
TR 12.22,19%4 0608:11% ’.

‘ ' RECEIVED FROM 713 37¢ 5421
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01,82,1995 B83:17
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TERRA LABORATORIES LTD.

2625 South Shora Bivd, Leagua Ciy, Toxas 27573 (713) 3345052 Fax: {713} 334-3116

FerR | | CHAIN OF CUSTODY
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TERRA LABORATORIES LTD.

Leaguo City, Yexsas 77573 {793) 3345052 Fax: {713)3343(18

2525 South Share Bivd,

CHAIN OF CUSTCDY

"ONT 'SINZHNYLSHT 9T4T1IHITS 3011430434 HO¥d l J

lew =

-
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APPENDIX E
SLUG TEST RESULTS
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Brown and Caldwell

Test 12 — Bell Lake Plant: MW—3

DATA SET:
{est12.uq
g2/081785

10.

=THIIHT!HIIHIIIIIHIIHI PITTRTTUVETTTTaITTT

AQUIFER TYPE:
Unconf ined
SOLUTION METHQOD:

Bouwer -Rlice

BEEEn

]

ESTIMATED PARAMETERS:

K 0.001534 ft/min
yD = D.GO4B (1

I IlllHd
non

TEST DATA:

HO 1.884 1t
re 0.1667 1t
rw 0.4167 1t
L 15. (1t

b 10.92 1t
H 10.92 ft
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Displacement (ft)
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Time (min)




' S ) N G O O aE G D G G G G S B EE e e

Brown and Caldwell

Test 12 — Bell Lake Plant: MW—3

DATA SET:
test12.8q
02/14/85

-10.

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer-Rice

(I EEAI

ESTIMATED PARAMETERS:

K
yo

0.008248 rt/min
1.881 1t

1 1 l!HHl

%oq TEST DATA: ‘
HO - 1.884 ft
rc = 0.4667 rt
rw - 0,4187 rt
L 15. 1t

b 10.82 ft
o0 H 10.92 rt
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Brown and Caldwell

Test 13 — Bell Lake Plant: MW-5

DATA SET:
test13.aq
02/08185

10.

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer-Alice

ESTIMATED PARAMETERS:

K = 0.001342 ft/min
y0 = 1.813 (t

T T

t JILIHd

TEST DATA:

HO 4.053 ft
re 0.08334 1t
rw 0.3333 11t
L 15. 1t

b 9.67 ft

H 9.67 ft
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{ Il[IHd
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APPENDIX F

BIOLOGICAL RESULTS
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VIABLE COUNTS

PREPARED FOR: BROWN & CALDWELL

BELL LAKE

JANUARY 11, 1995

PREPARED BY:
ADVANCED BIOLOGICAL SOLUTIONS INC.
1701 W. HILLSBORO BLVD. SUITE 103
DEERFIELD BEACH, FLORIDA 33442




INTRODUCTION

Advanced Biological Solutions Inc. was retained by Brown & Caldwell to determine the total
number of heterotrophs and petrophilic bacteria in six groundwater samples. '
Groundwater samples were received by ABS with the intent of reflecting the range of
contaminant conditions at the site.

CONLPARATIVE MICROBIAL ENUMERATION METHODOLOGY

The comparative enumeration assay provides information about the extent to which viable
adapted microbial populations are present at the site. Additionally, the assay provides data about
the relative number of organisms capable of degrading the target contaminant. This data is
important in deciding if further investigation of bioremediation as a treatment alternative is
merited. The assay results also provide a baseline for later analy51s of whether biodegradation has
been enhanced through applied treatments, if such an option is pursued.

A modified version of the National Environmental Technology Applications Center method was
utilized for all bacterial counts. Viable counts to determine the concentration of the heterotrophic
and petrophilic bacteria were made on each sample. Ten fold extinction dilution counts were
determined using 9 ml of either sterile nutrient broth for heterotrophs or sterile Bushnell-Haas
broth for petrophilic bacteria (petroleum degraders). Gasoline was added to the Bushnell-Haas
medium at 1% (V/V). The tubes were incubated at 24-28 degrees Centigrade for 72 hours for
heterotrophs and 14 days for petrophilics.




Viable counts of aerobic heterotrophs and petroleum degraders in soil and water samples

Sample Aerobic . Petroleum-
Number -; Heterotrophs Degraders
BELL LAKE

Water MW-1 | 108 | 103
Water MW-2 . | 106 102
Water MW-3 10° 10?

" Water MW-4 10° ' .10
Wate; MW-5 ' 108 10?
Water MW-6 | 108 10!
NOTES:

1. Nutrient broth was utilized for aerobic heterotrophs
2. Minimal media was utilized for petroleum degraders using commercial gasoline as a
carbon and energy source. Gasoline concentration was 1% (V/V). Ten fold

extinction dilution viable counts were determined.

3. Viable counts are expressed per ml for water and per gram for soils
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National Environmental Technolegy Applications Center

7 UNIVERZITY OF PITTSBURG: | APSUED RESEARC!H] CEMTER
615 Willigm Fir Way » Pittsaurgh, PA 15233 ’
Facsimlle (412) 826-5532

NETAC (12 826-5511 | -\

TOTAL HYDROCARBON DEGRADERS/TOTAL HETERQTROPHS
BY MOST PROBABLE NUMBER (MPN) METHOD

The following are general deacriptions of microbial methads used by NETAC’s
Bloremediatlon Product Evaluation Center (BFEC) for conducting microblal analyses
10 determine the number of heterotraphic and hydrocarbon degrading organisms in a
glven sample. Thess methods are part of the protocols used to determine the efficacy
of oil spill response bioremediation products.

FRESHWATER ENVIRONMENTS
Diluxions:v

Remove 0.5 ml of water from sach sample to be tested and add it to 2 tubs of
4.5 mL sterile of Phosphate buffer. This is the 10 dilutlon. Using sterile
technique, mix and perform serial dllutions to (0.5 mL of previous dllution to
4,5 mL of sterile phosphate buffer) 10 dilution. NOTE: All of the following
MPN methods are incubated in a 24 well multiple well plate such as catalog
number 25820-24 Cornlng Call Wells disposable call culturs plate. Volumes
indicated are reflective of a 3.4 ml ¢ell volums.

Tatal Heterotrophic Organlsms:

Prepara sufflclent tryptic soy broth (TSB) per page 1027, 10th editlun Difca
Manual, 1o fill the number of wells required for the tast (1.0 mL/well).

Using sterile technique, add 1.0 mL of TS3 to esch well.

" Lsbel the tap of the MFN plate with the appropriate dilution for sach row af
- waells,

Add 9.1 b of fluid fxum_each dilutian tube to cach wellin the appropriate rovy,
starting with the maost dilute, :

Incubate the MPN plates at 207C or ather prescribed temperature.

Atfter an Incubation period of two to aix days, add 100 pl of p-iodonitro-
tetrazolium violet (80 mg/10 mL deionized water) to each well 20 determine
growth. Devealopment of a plnk or purple color upan standing for 20 minutes
ls consldered a posltive test. View plates agalnst a white background to
determine if color Is present. Note: Prepared tetrazolium dye may be stored In
the refrigsrator In an amber bottle untl used.

Record the number of positive wells and the dilutions at which they occur.
Base counts on the six wells in each row. Enter the data into computarizad
enumeratian method such as the "MPN Calculator™ software pragram lversion
2.3 or higher), by Albert J. Klea, U.S. EPA, Offica of Research and
Develupimaeant, Rlsk Reduction Engineering Labaratory, Clnclnnati, OH.

™
Affiliarag with Ina Urwaisiry of sourgn Trear. . C 00N reeyeon mover D




FHOrME i,

Total Hydrocarbon Degrading Organisms:

Prepare sufficient sterile Bushnell-Haas (8-H) broth per page 184, -10th cdition
of Difco Manual, to fill the number of wells required for the test,

Using sterile tachnique, add 1.75 mi of B-H broth to each well,
Label the.top of the plate with the proper dilution for each row.

Add 0.1 mL of fluid from sach dilution tube to each well In the appropriate row,
starting with the most dilute.

After adding the fluid to all the wells, add 20 uL of filtar sterilized #2 diesel fuel

~ oil to the top of each well.

Incubate aach plate at 20°C or other prescribed temperature,

Atter 14 days of incubation, add 100 mL ot p-iodotetrazolium violet dye
{80 mg/10 mbL of deionized water) to each well to determine growth.

Cevelopment of a purple or pink color upon standing for 45 minures constitutes’
a positive test, View plates against a whita background to determine if coler

Is prasent,

Record the number of positive wellg and the dilutions at which they accur.
Base counts on five wells/row. Entar the data Into computerized enumeration
method such as the "MPN Caiculatar™ softyvare program (version 2.3 or higher),
by Albert J. Klee, U.S. EPA, Office of Research and Development, Risk
Reducrtlan Englneering Laboratory, Cinclnnatl, OH.

8oll or Sand Studiss Test for Hydrocarbun Dagrading Organisms:

Place 1 gram of sample 10 be analyzed in 89 mL of phosphate bufier pH
7.2-7.5 (Standard Methuds for the Examination of Waste and
Wastewater, 1988, p. 8-31). Sonicate mixture for 15 sesunds, and
proceed with the above noted procadure,

MARINE ENVIRONMENTS

Dilutions:

Prior 1o sacrificing each Tier Il test flask, 0.5 miil of watar is removed and added o a
test wbe of 4.5 mL of sterlle phosphate cuifer (1:10 diluden). Using steriie
technlque, mix and parform serial diluticns {Q.& mL of previous dilution 1o 4.5 mL of -
starile phospheate buttfer) to 10* dilution. : '

Total Hatarotrophic Organisma:

Label the top of 2 24 wall dispasable czll culture ptate (a.g., c2at. no. 25820-24
Carning Call Wells) with the acpropriate sampie icentification und the
aporoariate dilution sequence per row of wells,




