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Table 3

Data Summary Organic Matrix

Free Product Sampling, Custer Hill Waste Water Pond

Laboratory Continental Analytical Services, Inc. Report ID 19634/20003

Client Army Corps of Engineers, Kansas City District-

Project Fort Riley, Kansas Sampling Date November 3, 1993

Fraction: Volatiles, Semivolatile Petroleum Hydrocarbons,
Total Organic Halogen.

Results are reported for TCL-VOC as ug/1, mg/kg all others.

Analyte Lab
Blank

TPH-OA2 ND

TCL VOAs ND

TOX ND
ND Not Detected

qasmtabl.pro
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Table 4
Analytical Results

Report ID 19634/20003
Free Product Analysis, Custer Hill Waste Water Pond-Samples collected 11/3/93

All results are mg/l, unless indicated

Analyte EPMW-PRO

TPH-OA2 1,100,000 (mg/kg)

TOX 840 (mg/kg)

Ethylbenzene 600 H

m,p-xylene 2200H

o-xylene 91 0 H

Toluene 11 0 0 H

2-Chloroethyl NDHM

Vinyl Ether

(H) Recommended holding time exceeded. Result is an estimate.
(M) Reporting limit higher than normal due to matrix interferences.

DATSMPRO.634
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LOUIS BERGER & ASSOCIATES, INC. Engineers * Scientists ° Planners • Economists

The Foundry Corporate Center Telephone: (401) 521-5980

295 Promenade Street Telecopier: (401) 331-8956

Providence, Rhode Island 02908

I
16 December 1993

Ms. Joan Pamperien
U.S. Army Engineer District, Kansas City

I ATTN: CEMRK-ED-TP
601 East 12th Street
Kansas City, MO 64106-2896

RE: Data Summary and Evaluation Report,
fHigh Priority Sites
Contract No. DACA41-92-D-001

Dear Ms. Pamperien:

Enclosed are four copies of the DSER for the Highe Priority Sites, including the Open

Bum/Open Detonation Area, the Custer Hill Ponds and Building 1301 Area. Copies are

being forwarded to the parties to the TAG to arrive on 17 December.

I Sincerely,
LOUIS BERGER & ASSOCIATES

I DaidE.gan, CPG
Principal Scientist

I Enclosures

I cc: Katie Watson, Fort Riley DEH (5 copies)
Scott Marquess, EPA Region VII (2 copies)
Randy Brown, KDHE (2 copies)
Doug Taggert, MRD (1 copy)
Joe King, AEC (2 copies)
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Fort Riley DSER - High Prory Sites

1.0 OVERVIEW

This Data Summary and Evaluation Report (DSER) presents a summary of the major

findings from the field investigations conducted as part of the Site Investigations (SI)

of the High Priority Sites at Fort Riley, Kansas. The SIs included the open bum/open

detonation area, the former fire training pit at Marshall Army Airfield, the Custer Hill

wastewater ponds and Building 1301 area. The SI data for the former fire training pit

has been presented in a separate DSER, dated 17 December 1993, and is not presented

here. This DSER contains data on the remaining three high priority sites.

To provide a context for the data reported in this DSER, a brief overview of each site

and the SI activities are presented. More complete information on the sites and the SI
activities is located in the following documents:

U 0 Draft Final Installation Wide Site Assessment for Fort Riley, Kansas, as

revised 16 February 1993.

o Draft Final Sampling and Analysis Plan for Site Investigations of High Priority

Sites at Fort Riley, Kansas, 20 August 1993.

1] Comprehensive Basic Documents for the Site Investigations at Fort Riley,

Kansas (version dated 20 August 1993).

This DSER is organized by site as follows: Section 2.0 - Open Bum/Open Detonation

Area, Section 3.0 - Custer Hill Wastewater Ponds, and Section 4.0 - Building 1301

Area. Within each section, a summary of analytical data from the SI is presented.

The complete analytical data package for environmental samples analyzed at an off-site

* laboratory is contained in the following document:

o Quality Control Summary Report for Site Investigations of High Priority Sites

at Fort Riley, 17 December 1993.

In addition, this DSER includes two attachments. Attachment A presents the complete

data package for the chemical analyses for soil gas and groundwater screening samples
performed in the field. Attachment B provides soil boring logs and data sheets
providing information on groundwater monitor well construction and development.

I Within each of the sections, the analytical results for the SI are compared against

regulatory standards and guidelines. For groundwater samples, the regulatory standards

include Maximum Contaminant Levels (MCLs) established by the U.S. Environmental
Protection Agency (EPA) and Kansas Action Levels (KAL) and Kansas Notification

I 17 December 1993 Page 1-1
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Levels (KNL) established by the Kansas Department of Health and Environment

(KDHE). These same standards are used for surface water; however, ambient water

quality criteria are also used, which represent levels published by EPA where no

harmful effects on the environment are expected. In contrast, few regulatory guidelinesIhave been established by EPA or KDHE for contaminant levels in soils and sediments.

Therefore, the soil and sediment tables also present risk-based concentrations for

contaminants in soils that are published and distributed by EPA Region III. The risk-

I based concentrations are based on fixed levels of risk (e.g., a hazard quotient of 1 for

non-carcinogenic substances and a lifetime cancer risk of 10 6 for carcinogenic

substances) and are used by EPA as a quick screen for contaminant concentrations.

The risk-based tables present concentrations for contaminants in soil for both

commercial/industrial and residential soils. The soil and sediment concentrations at all

three sites discussed in this DSER are compared against the commercial/industrial risk-

based concentrations.

The data presented in this DSER are presented in the following units:

01 micrograms per liter (ug/1) and milligrams per liter (mg/1) for aqueous samples.

I 0 micrograms per kilogram (ug/kg) and milligrams per kilogram (mg/kg) for soil

and sediment samples.

U The units ug/l and ug/kg are approximately equivalent to parts per billion, and the units

mg/l and mg/kg are approximately equivalent to parts per million.

I
I
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2.0 OPEN BURN/OPEN DETONATION AREA

The explosive ordnance disposal (EOD) unit at Fort Riley recovers ordnance materials

from Fort Riley and from a multi-state area for the Department of Defense and other

state and federal agencies. Effective August 1991, the mission of the 74th EOD at

Fort Riley, Kansas has been to provide routine and emergency EOD support to military

installations, operations, and exercises, and to civilian and Federal authorities within

its assigned geographical area of operation. This area of operation includes the State

of Kansas, State of Nebraska, parts of Missouri, and parts of South of Dakota.

The 74th EOD performs ordnance disposal via open burning and open detonation

(OB/OD) at Range 16 within the Impact Area of Fort Riley. Figure 2-1 provides the

general location of the EOD range, which is synonymous with the OB/OD area. The

currently used area at the OB/OD area is approximately 1,000 feet by 350 feet and has

been used for this purpose since 1941 (although, as explained below, some former site

features are outside the boundaries of the area currently used).

- Open detonation of waste ordnance is generally conducted on a quarterly basis;

however, detonation events are scheduled and conducted based on need. Detonation

is conducted on the open ground which creates crater-like pits in the natural soil of the

OB/OD area. These pits are the result of the detonations and increase in size with use.

These pits generally reach a maximum size of 10 to 20 feet deep and 25 feet in

diameter. Open detonation pits are filled in approximately once per year by back

* filling the excavated soil surrounding the pits.

Open burning is performed at a specific, dedicated location within the OB/OD Area.

I This area is characterized by a small pit dug into the soil on which a metal grating

rests. The pit measures approximately 3 feet wide by 7 feet and is surrounded by a

horse-shoe shaped embankment approximately 9 feet above the surrounding ground

I surface. The open burn pit is primarily used to dispose of black powder and

phosphorous based munitions. Materials are disposed of by dousing them with

petroleum hydrocarbons (typically diesel fuel) and igniting them.

In December of 1990, one 105 millimeter depleted uranium (DU) round was

inadvertently included in ordnance disposal activities. The round contained an eight

pound DU penetrator, described by the Army as a cylindrical object with a diameter

of approximately one-inch and length of approximately one foot. The detonation of the

DU round was accidental; the round had been mistakenly classified and labelled. Upon

discovery of its detonation, the site was visually searched, and in June 1993 the surface

of the detonation area was surveyed for radioactivity using a Radiac meter. No trace

of the DU penetrator was uncovered as a result of either search effort.

At the time of the site inspection, five active and former detonation pits were present.

Also, in addition to the active burn pit, a former burn pit was identified approximately

17 December 1993 
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200 feet to the south. The areas outside and between the detonation pits and burn pits

is covered with tall grasses and shrubs. A mesic (wet) area is located to the west of

the site between the site and an intermittent stream.

As stated above, the OB/OD area is located within the Impact Area used by Fort Riley

for numerous active ranges. An environmental investigation was conducted of the

Impact Areas as a whole in 1992. The investigation consisted of the installation and

sampling of ten groundwater monitor wells around the perimeter of the Impact Area

and the collection of stream sediment and aqueous samples along intermittent tributaries

draining the Impact Area. A summary of the environmental sampling data from the

Impact Area investigation is used in this DSER as a comparison with the results of this
SI.

I Additional information on the site and surrounding area can be found in the following

two documents:

I 0 Final Subpart X Portion of RCRA Part B Application - Open

Burning/Open Detonation Area for Fort Riley, Kansas, 21 May 1993.

I 1 Draft Final Impact Area Site Assessment for Fort Riley, Kansas, 11

March 1993.

I 2.1 Overview of SI Activities

Sampling at the site was conducted according to the Sampling and Analysis Plan (SAP)

for Site Investigations of High Priority Sites (20 August 1993). The SI was designed

such that samples would be collected from within active pits used for burning and

detonation of ordnance. These sampling locations are those likely to produce the

highest concentrations of explosive residues, if any are present. In addition, soil

samples were collected from the surface and subsurface at locations throughout the

I OB/OD Area to assess whether residual contamination is present from formerly used

pits. Lastly, potential contaminant migration pathways were sampled and included

surface water and groundwater pathways. Surface water pathways were assessed by

I sampling Threemile Creek and by sampling it's tributary. Groundwater was assessed

by installation and sampling of monitoring wells. The SI sampling locations are shown

* in Figure 2-2.

Due to the presence of unexploded ordnance (UXO), the SI included surface

reconnaissance for UXO with geophysical equipment and downhole clearance of soil

I borings. A variety of small caliber shells were identified during the SI and isolated

for Fort Riley EOD. Also, radiation surveys were performed over the area using a

Multi-Channel Analyzer (MCA) at the site prior to field activities. In addition, specific

sample collection locations, samples, access ways, drill cuttings, and boots, hands, and

clothing of field personnel were screened using a Geiger Mueller instrument. No

I readings above background were registered during the radiation survey or screenings.

17 December 1993 
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As shown on Figure 2-2, the SI included collection of the following samples:

o eight surface soil samples (SS1 through SS8) were collected from within

pits and across the OB/OD area;

o3 23 subsurface soil samples were collected from eight deep -soil borings

(SB1 through SB8); one of the deep borings (SB1) was used to continue

installation of groundwater monitoring well OB-93-04 and is not shown

separately on Figure 2-2; three samples were collected from each boring

except SB8 where only two samples were collected because of shallow

auger refusal;

o1 three shallow soil borings were installed near the opening to the active

open burn pit (SB1O a, b and c); two samples were retained for

chemical analyses (one from SB10a and one from SB10b); these shallow

soil borings were not included in the SAP but were added because the

high amount of UXO debris near the open burn pit prevented the UXO

clearance specialists from identifying an acceptable location to install a

deep boring by the burn pit with the drilling rig, as originally planned;

o1 three sediment samples were collected along the intermittent tributary to

Three-mile Creek (one upstream from the site, one due west of the site

and one downstream from the site); the stream was flowing at the time

of the SI and two aqueous samples were collected (at the sediment

* sampling locations due west and downstream of the site); and

O1 four groundwater monitor wells were installed and sampled -- one

I upgradient from the site to the northeast and three downgradient of the

site to the southeast and south.

A summary of the chemical analyses performed on the environmental samples is o1 eJo y

presented below. All of the samples (with the exception of thosedded in the shallow
-borings)-were analyzed for explosives and metals, including uranium. In addition, e

I surface soil sample from the open burn pit, shallow and deep soil boring samples from

the locations nearest the open burn pit, and the groundwater well downgradient of the

open burn pit were analyzed for volatile and semi-volatile organic compounds. In

I addition, the soil samples from within the open burn pit and at the mouth of the open

burn pit were analyzed for total petroleum hydrocarbons. Groundwater was also

* analyzed for select anions (nitrate, nitrite, sulfate and phosphate).

As shown in Table 2-1 and as outlined in the SAP for the OBOD area, four soil

samples (two surface and two subsurface) were selected for metals analyses using the

Toxicity Characteristic Leaching Procedure. The samples selected are as follows:

11 the surface soil samples from SS1 and SS6;

17 December 1993 
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0 the shallowest sample from soil boring SB3; and
01 the deepest sample from soil boring SB7.

The results of the TCLP analyses are not available for this DSER but will be presented

_ in the SI report.

*~ Q( V~q V)

S\ 'Table 2-1 - Overview of Chemical Analyses for SI Samples

Surface Shallow Deep Soil Ground- Surface Sediment

Soil Soil Borings water Water

_ Borings

Explosives-EPA Method 8330 X X X X

1 Priority Pollutant Metals- EPA X X X X X

Method 7000 Series/6010

I TCLP Metals-EPA Methods X X
1311 & 7000 Series/6010*

I Uranium-EPA Method 6020 X X X X X

(ICP)

I Anions-EPA Methods 335.2, X

345.1, 406C and 9036

I Volatiles-EPA Method 8240 X X X X

Semi-Volatiles-EPA Method X X X X
8270

Total Petroleum Hydrocarbons- X X
EPA Method 8015 Modified

I * Analytical results pending.

I
I

17 December 1993 _____________________________________ Page 2-4
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2.2 Summary of SI Results

A summary of the positive analytical detections for the OB/OD area are presented in

Tables 2-2 through 2-6, which are organized by sample media. The results are

I compared with regulatory standards, as discussed in Section 1.0. In addition, the

results for the groundwater and stream sampling are compared with the findings for the

Impact Area. [There are no comparable results for soils in the Impact Area

investigation.]

Table 2-2 presents the positive detections for the eight surface soil samples. E e

compounds (RDX and Di-nitrotoluene) were detected at two locations -_SS1 and SS3.

SS1 was collected from within the open burn pit and SS3 was collected from within

a detonation pit. Di-n-butyl-phthalate was also detected in SS1. Metals, including

uranium, were detected in all samples. The concentration of RDX at SS3 (2,500

ug/kg) exceeds the EPA risk-based concentration of 26 ug/kg for industrial/commercial

soils. Beryllium concentrations at locations SS2 through SS8 (ranging from 0.8 to 1.1

mg/kg) also exceed the EPA risk-based concentration of 0.67 mg/kg for

industrial/commercial soils . No other concentrations exceed regulatory standards.

U Table 2-3 presents the positive detections for the 8 deep (23 samples) and the two

shallow (two samples) soil borings. Of the deep soil borings, seven of the eight

borings were drilled to depths of 18 to 20 feet. At SB8, auger refusal was

encountered at less than 10 feet. In general, undisturbed soils were encountered at

depths of two to four feet beneath the surface. For borings SB1 through SB7, the

shallowest sample includes disturbed soils, the middle sample is from undisturbed soils

immediately beneath the disturbed soils, and the deep sample is from undisturbed soils

at greater depth. At boring SB8, only the disturbed soils

underlying soils were sampled.As shown in Table 2-3, the losive tntrotouun.

was detected i n l loe sam . the shallow sample from SB8. detected

concentration 4t,900 /kg exceeds the risk-based concentration 2 g/kg for

I commercial/in s rial soils. Metals, including uranium, were detected in all samples.

Beryllium concentrations ranged from 0.6 to 1.3 mg/kg. The beryllium concentrations

exceed the risk-based level of 0.67 for industrial/commercial soils in all samples except

I the deep sample from SB6. No other metals exceed risk-based levels. No other

contaminants were detected.

Table 2-4 presents the results of the stream aqueous samples. Uranium was detected

in both samples. The concentrations are below regulatory standards and are below the

highest level reported in the Impact Area investigation. No other contaminants were

detected.

Table 2-5 presents the results of the stream sediment sampling. A variety of metals,

I including uranium, were detected in all samples. The concentrations in SD-1, the

upstream sediment sample, are the same (and sometimes higher) than the concentrations

in the downstream sediment samples. With the exception of beryllium, the detected

17 December 1993 
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concentrations were below the highest reported concentration for the Impact Area

investigation.

Table 2-6 presents the results of the groundwater sampling. Following the discussion

- of the groundwater analytical data, an overview of the groundwater setting and well _,4

placement is provided. The positive detections in groundwater include 

sulfate, nitrate and trichloroethylene (TCE). The highest concentration was reported 4,
-- for OB-93-01 (.0043 to .0057 mg/1) whereas the upgradient well, OB-93-02 had a 6 (a4, ~(-

reported concentration of .0023 mg/l. The highest concentration for groundwater in

the Impact Area investigation is .0048 mg/l. The detected uranium concentrations do

not exceed regulatory standards. Similarly, th ons of nitrate and sulfate do not

exc . latory standards. The detections f ange from 1.3 ug/l in OB-93-03

t29 ug OB-93-04. The concentration in OB-93-04 exceeds the MCL and KAL

of 5.0 ug/l.

The total depths of the ground water monitoring wells range between 51 feet and 77

feet below the ground surface. Lithologic logs and well completion records for the

wells are provided in Attachment 2. The depth of the well was determined based on

the depth at which the first sustainable water-bearing zone was encountered. The depth

to bedrock beneath the site ranged from approximately 10 to 20 feet. In some of the

borings, small amounts of water (up to 1.5 feet) were present in the boreholes at the

interface between overburden and bedrock. However, upon bailing of the boreholes,
the groundwater did not noticeably recharge at any boring. Thus, all wells were

advanced into bedrock and completed in the first water-bearing zone. Upon

encountering the first water-bearing zone at each well, the groundwater levels rose in

the borehole, indicating that confining conditions exist.

Figure 2-3 presents an east-west geologic cross-section for the site. Data from the

Impact Area investigation was used to identify specific geologic formations at the

OB/OD area. In constructing these cross-sections, the Shroyer Limestone and

underlying Havensville Shale provide the principle correlative units. Presence of these

units are also found in many of the groundwater monitoring wells installed during the

1992 Impact Zone investigations and therefore can be used to tie the OB/OD Area

I geology to the overall subsurface geology (Impact Area Draft Final Report, March

1993). The Havensville Shale in particular provides a distinct marker bed of very dark

grey to black shale found in all four of the OB/OD Area wells as well as in two 1992

Impact Area wells located along Vinton School Road (i.e., MW-IZ92-010 and MW-
IZ92-01 1).

As is shown in the geologic cross-section, the first water-bearing zone was encountered

in the Schroyer limestone at OB-93-02. Although not shown, the first water-bearing

zone at OB-93-02 is also the Schroyer limestone. However, the first water-bearing

zone was encountered in an underlying formation in wells OB-93-03 and OB-93-04 --

the Threemile limestone formation of the Wreford limestone. The two waterbearing

limestones are separated stratigraphically by less than 10 feet of shale.

17 December 1993 
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Since no three monitoring wells intercept the same water bearing zone, no ground

I water gradient map can be developed. However, as indicated in the Impact Area

report (Draft Final, March 1993) the flow of groundwater within the bedrock is moving

downdip toward the west. Groundwater in wells OBOD-93-02 through 04 is under

I significant pressure as indicated by static water level above the saturated zone in these

wells. In OBOD-93-01, the shallowest of the four wells, groundwater is only under

slight pressure. This may indicate that the weathered shale and clay units above the

water bearing zones provides an effective seal (i.e., aquitard). It may also indicate that

the recharge area is updip of the OB/OD Area.I
2.3 Discussion of SI Results

I A detailed discussion of the results of the SI will be presented in an SI report to be

completed at a later date. This section presents several observations regarding the data

presented in Section 2.0.

o1 Explosive residues were not widespread across the site; rather, they were

found in only three soil samples, all from the surface or shallow

disturbed materials.

01 The concentrations of beryllium are fairly uniform across all samples.

The data has not yet been compared to local and regional data to assess

whether they are significantly different from naturally-occurring,

* background concentrations.

] The Fort Riley area was subjected to massive regional flooding as a

result of high amounts of rainfall in July 1993. Remnants of high water

from the flood were evident throughout the area during the SI field work

in the fall of 1993. If sustainable groundwater was not encountered in3the overburden materials at the site during the SI, it is considered
unlikely that sustainable groundwater will be present in the overburden

in the future.

I
I
I
I
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C C4 TABLE 2-2 - OB/OD AREA SURFACE SOIL RESULTS + ' a

C Sample Location
snlA Sample ID # Risked-Based

(Itg/kg organics) , Concentrations

(mg/kg inorganics) SS- SS- SS-7S Commercial/

OBOD OBOD OBOD OBOD OBOD OBOD OBOD OBOD OBOD Industrial Soil

SS1001 SS2001 SS3001 SS9001A SS4001 SS5001 SS6001 SS7001 SS8001

Total Solids % 73 78 80 79 80 76 69 78 83

Explosives

2,4-di Nitrotoluene - , ND ND ND ND ND

RDXB ND ND ND ND ND ND 26

Metals

Arsenic 3 4 4 2 4 3 3 3 6 310

B ery lliu m N D _ . 8. . ..... 1 .. 0 . 1 !.. 0 .67

Cadmium 1.0 0.9 1.3 1.6 0.9 0.8 0.9 1.0 0.7 510

Chromium 15 15 24 18 23 22 26 23 25 5100 c

Copper 93 19 100 95 280 210 320 59 20 38000

Nickel 22 15 20 18 18 17 19 17 22 20000

Lead 140 30 50 50 50 110 180 45 60 500-1000 D

Zinc 320 60 190 250 180 140 230 100 61 310000

Uranium 1.8 1.9 0.97 1.1 1.2 1.2 1.2 1.1 1.5 3100 E

Volatiles ND NA NA NA NA NA NA NA NA

Semi-Volatiles

Di-n-butyl phthalate 3700M NA NA NA NA NA NA NA NA 100,000

Note: All results in dry weight. A: Duplicate of OBODSB6001

NA: Not Analyzed B: RDX - Cyclotrimethylenetrinitramine or Hexa-l,3,5-trinitro-1,3,5-triazine

ND: Not Detected C: Value for Chromium VI

H: Recommended holding time exceeded. Result is an estimate. D: EPA Guideline for Lead

M: Reporting limit higher than normal due to matrix interference. E: Soluble Salts
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TABLE 2-3 - OB/OD AREA SOIL BORING RESULTS (Page 1 of 3)

Sample Lcation

Analy Sample iD # Risked Based

(pg/kg organics) Sample Footage Interval Concentrations;

(mg/kg inorganics) Commercial/
SB-1 S-1 SB- SB-2 SB-2 SB-2 SB-3B-3 SB-3 Industrial Soil

OBOD OBOD OBOD OBOD OBOD OBOD OBOD OBOD OBOD

SB.1001 SM102 S 1003 SB2001 SB2002 SB2003 SB 301 SB9Q1 SB3002

1-2 7-9 11.5-12.5 3-5 7-8.5 10-11 1-3.5 1-3.5 4.5-6

Total Solids % 84 83 80 82 84 81 80 82 84

Explosives NDH NDH NDH ND ND ND ND ND ND

Metals
Arsenic 4 5 3 5 3 3 5 6 4 310

Beryllium 1:' 4.0YWa 0.67

Cadmium 0.7 0.8 ND 0.7 ND ND 0.6 0.7 0.6 510

Chromium 17 23 23 21 i9 16 23 21 17 5100 c

Copper 11 14 14 15 10 9 19 28 11 38000

Nickel 13 18 16 18 15 14 19 17 15 20000

Lead 18 18 15 15 19 20 22 30 14 500-1000 D

Zinc 44 61 54 52 40 38 63 62 44 310000

Uranium 1.0 1.9 1.0 1.4 2.2 0.92 1.3 .1.5 2.7 3100

Volatiles NA NA NA NA NA NA NA NA NA

Semi-Volatiles NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons NA NA NA NA NA NA NA NA NA

Note: All results in dry weight. A: Duplicate of OBODSB6001

NA: Not Analyzed C: Value for Chromium VI

ND: Not Detected D: EPA Guideline for Lead

H: Recommended holding time exceeded. Result is an estimate. E: Soluble Salts

M: Reporting limit higher than normal due to matrix interference.



TABLE 2-3 - SOIL BORING RESULTS (continued) (Page 2 of 3)

Sample Locaion
Analyte Sample ID .# Risked Based

(pg/kg organics) Sample Footage Interval Concentrations;

(mg/kg inorganics) 
Commercial/

SB-3 SB-4 SB-4 S S S S-6 SB- Industrial Soil

OBOD OBOD OBOD OBOD OBOD OBOD OBOD OBOD OBOD

SB 300 SB 4001 SB 4002 SB 4003 SB 5001 SB 5002 SBS5003 I 6001 SB10001A

12-13.5 2-3 5-6 11.5-13.5 0-4 5-6 9-10 4.5-8 4.5-8

Total Solids % 81 83 83 81 80 81 .79 81 81

Explosives ND ND ND ND ND ND ND NDH ND"

Metals
Arsenics 3 5 3 3 5 4 4 3 3 310

Beryllium 1.0 10 : 1 >: 09.,1 14Y 0.67

1%.0 --

Cadmium ND 0.7 ND ND 0.8 ND ND 0.9 ND 510

Chromium 14 18 22 17 19 19 14 20 20 5100 c

Copper 10 12 10 10 13 12 11 12 12 38000

Nickel 19 14 17 19 16 23 19 16 21 20000

Lead 13 14 9 10 17 16 11 15 15 500-1000 D

Zinc 42 43 49 69 50 73 59 48 53 310000

Uranium 0.87 1.1 1.1 0.97 1.5 1.3 0.77 1.2 1.3 3100 E

Volatiles NA NA NA NA NA NA NA NA NA

Semi-Volatiles NA NA NA NA NA NA NA NA NA

Total Petroleum NA NA NA NA NA NA NA NA NA

Hydrocarbons

Note: All results in dry weight. B: RDX - Cyclotrimethylenetrinitramine or Hexahydro-1,3,5-trinitro -1,3,5-triazine

NA: Not Applicable ND: Not Detected C: Value for Chromium VI

H: Recommended holding time exceeded. Result is an estimate. D: EPA Guideline for Lead

A: Duplicate of OBODSB6001 E: Soluble Salts
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TABLE 2-3 - SOIL BORING RESULTS (concluded) (Page 3 of 3)

SamleLcaio
An Sample ID #

(pg/kg organics) Sample Footage Interval)
(mg/kg inorganics) SB-6 SB-7 SB-7 SB-2 SB- SB-8 SB-10A SB-10B Risked Based

OBOD OBOD OBOD OBOD OBOD OBOD OBODSB OBODSB Concentrations;

SB 6002 SB 7001 SB 7002 SB 7003 SB 8001 SB 8002 IOA-001 10B-001 Commercial/

11.5-12.5 1-3 4.5-5.5 7.5-8.5 1.8-2.8 3-4 1.3-1.6 2.3-2.8 Industrial Soil

Total Solids % I831751831791761 81 85 1851_ ___

Explosives

2,4-di Nitrotoluene ND H  ND ND ND 4$90Op ND NA NA 2000

RDX B ND H  ND ND ND ND ND NA NA --

Metals
Arsenic 3 5 6 8 3 ND NA NA 310

Beryllium 0.6 15 6"i ,.0 ib 3 .. :9, NA NA 0.67

Cadmium ND 1.2 0.7 1.0 0.9 ND NA NA 510

Chromium 16 29 16 33 25 16 NA NA 5100 c

Copper 16 17 12 16 14 10 NA NA 38000

Nickel 20 29 17 28 26 15 NA NA 20000

Lead 12 20 16 24 17 9 NA NA 500-1000 D

Zinc 30 71 52 41 59 41 NA NA 310000

Uranium 0.91 0.76 1.1 2.7 0.98 1.3 NA NA 3100 E

Volatiles NA NA NA NA ND ND ND ND

Semi-Volatiles NA NA NA NA ND ND ND ND

Total Petroleum Hydrocarbons NA NA NA NA ND ND ND ND

Note: All results in dry weight. B: RDX - Cyclotrimethylenetrinitramine or Hexahydro-1,3,5-trinitro -1,3,5-triazine

NA: Not Applicable ND: Not Detected C: Value for Chromium VI

H: Recommended holding time exceeded. Result is an estimate. D: EPA Guideline for Lead

A: Duplicate of OBODSB6001 E: Soluble Salts



TABLE 2-4 - OB/OD AREA
SURFACE WATER ANALYTICAL RESULTS

Sample Location
Analte Sample ID #

(jg/l organics)
(mg/l inorganics) SW-1 SW-2 Regulatory Comparison 1992 Impact Area

OBOD OBOD Values Surface Water
SW-1-001 SW-2-001 Comparison Values

KAL KNL MCL Low Value High
Value

Explosives ND ND *

Metals ND ND * * * *

Uranium .0024 .0021 - c .02 ND .0057

ND: Not Detected
C: No value referenced
• Data values are not relevant to OB/OD area and are not provided.

KAL - Kansas Action Level
KNL - Kansas Notification Level
MCL - Maximum Contaminant Level



TABLE 2-5 - OB/OD AREA SEDIMENT SAMPLE RESULTS

Samnle Location 1992 Impact Area

Analvte Sample ID # Sediment Concentrations

(zg/kg organics)
(mg/kg inorganics) SD- SD- Risked Based

OBOD OBOD OBOD OBOD Concentrations Low High

SD1001 SD9001 A SD2001 SD3001 Industrial/ Values Values
Commercial Soils

Total Solids % 75 74 77 65 * *

Explosives ND ND ND ND * ND ND

Metals ND 14

Arsenic 4 4 4 3 310

Beryllium 708 , .0 7>, 0.67 ND ND

Cadmium 1.1 0.9 1.0 0.9 510 1.0 1.6

Chromium 17 19 21 14 5100c  19 26

Copper 13 16 14 13 38,000 NA NA

Nickel 16 19 18 18 20,000 NA NA

Lead 15 15 15 20 500-1,000 12 36

Selenium ND ND ND ND m 5100 ND ND

Zinc 67 73 57 46 310000 NA NA

Uranium 0.49 0.66 0.49 0.84 3100 E 0.26 1.51

Note: All results in dry weight. C: Value for Chromium VI

ND: Not Detected D: EPA Guideline for Lead

M: Reporting limit higher than normal due to matrix interference. E: Soluble Salts

A: Duplicate of OBODSD1001 * Data are not applicable and are not provided.

NA: Not Analyzed.



TABLE 2-6 - OB/OD AREA GROUNDWATER RESULTS.

Sample Location
Analyte Sample ID #

(Ig/l organics)
(mg/i inorganics) MW-1 MW-1 MW-2 MW-3 MW-4 Regulatory Comparison 1992 Impact Area

OBOD OBOD OBOD OBOD OBOD Values Groundwater

MW1001 MWL9A MW-2001 MW-3-001 MW-4-001 Comparison
Values

KAL KL MC Low High
Value Value

Explosives ND ND ND ND ND ND ND

Metals ND ND ND ND ND * *

Uranium -. 0057 .043 .0023 ND -C -C .02 ND .0048

Anions
Sulfate B 52 33 26 97 87 250 -C - C 14 2240

Nitrate ND ND 1.0 ND ND 10 _ C 10 D ND 2.8

Volatiles

Trichloroethylene ND ND ND 1.3 2 9 5 0.5 5.0 ND ND

Semi-Volatiles ND ND ND ND ND * * ND ND

ND: Not Detected A: Duplicate of OBOD-MW-1-001.

KAL - Kansas Action Level B: Field blank OBOD-FB- 11 contained 19 mg/l sufate.

KNL - Kansas Notification Level C: No value referenced.

MCL - Maximum Contaminant Level D: Total Nitrate and Nitrite.
* Data are not relevant and are not provided.
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Fort Riley DSER - High Piority Sites

3.0 CUSTER HILL WASTEWATER PONDS

The Custer Hill industrial wastewater system consists of the old wash rack reservoir

and two wastewater retention ponds. Together, these three ponds collect runoff and

I wastewater throughout Custer Hill Troop Complex. Water from east and west ponds

is then pumped to the old wash rack reservoir; thus, the old wash rack reservoir

eventually receives all the wastewater collected in the three ponds. The old wash rack

reservoir is connected to a series of four cells that receives water from the central

vehicle wash facility. Specifically, the old wash rack reservoir discharges to Cell 2.

The locations of the ponds and cells included in the SI is provided in Figure 3-1.

The central vehicle wash facility serves to remove exterior dirt and grime from

vehicles. None of the processes at the central vehicle wash facility use hazardous

substances, and the wash process does not generate hazardous waste. Thus, as

explained in the Installation Wide Site Assessment, the central vehicle wash facility is

not included in this SI. However, the east pond, west pond and old wash rack

reservoir were included in the SI for the following reasons:

o1 All three ponds are known to receive petroleum hydrocarbons;
0] None of the ponds are lined;
EJ The east pond receives water from Building 8100, which represents a

consolidation of activities at Fort Riley that generate hazardous waste;

o1 Previous testing of the old wash rack reservoir by KDHE indicated that

chlorinated solvent were present in sediments at low concentrations; and

* 0 There is the potential for small quantities of hazardous substances to be

inadvertently picked up by wastewaters and facility runoff from the

tactical equipment shops on Custer Hill.

In addition, because the old wash rack reservoir is connected to Cell 2, which in turn

is connected to the other cells, Cells 1 through 4 are also included in the SI.

The east pond, located on First Division Road, is across from the petroleum storage

facility. The pond is rectangular in shape (approximately 200 feet by 100 feet). The

I west pond is located on the tracked vehicle road north of the sub-caliber range. It is

circular with a diameter of about 100 feet. Each of these ponds receives storm drain

and floor drain water from the automotive and industrial shops on Custer Hill. ThereIis floating petroleum product on these ponds and booms were installed to prevent

surface spreading. The central vehicle wash facility is located on the northwest fringe

of the Custer Hill area; the old wash rack reservoir and cells 1 through 4 are located
adjacent to a tributary of Three Mile Creek. The old wash rack reservoir has an
irregular outline and surface area of several acres. cells 1 through 4 range in size from

I December_1993 Page 3-1
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Fort Riley DSER - High Prionty Sites

3 to 5 acres. As noted above, water from the old wash rack reservoir is discharged

into cell 2. In turn, cell 2 overflows into cell 3 which overflows to cell 4. Water

from cell 4 is pumped to the central vehicle wash facility where it is used and

eventually returned to cell 1, which empties into cell 3. Water from Cell 4 can be

diverted into the headwaters of Threemile Creek; however, routinely the cell network

is run as a closed-loop system with no releases to the nearby streams. If necessary,
water can also be diverted from Cells 2 and 3 directly into intermittent tributaries to

Threemile Creek.

The ponds were evaluated by collecting samples of water and sediments from within

each pond and cell to assess whether hazardous substances are present. The pond

sediment and aqueous samples were analyzed for priority pollutant metals using EPA

Method 7000 Series/6010, volatile organic compounds using EPA Method 8240, semi-

volatile organic compounds using EPA Method 8270, and Total Petroleum

Hydrocarbons (TPH) using EPA Method 8015 modified. TPH analyses includes two

I fractions -- the volatile fraction (gasoline recoverable organics - GRO) and the semi-

volatile fraction (diesel recoverable organics - DRO).

To evaluate whether the ponds had released contaminants to soils and/or groundwater,

soil gas surveys were conducted around each pond. Soil gas samples were analyzed

for both petroleum hydrocarbons and chlorinated organic compounds using modifiedIEPA Methods 8010 and 8020. For each site, an initial grid of soil gas sampling

locations was established. Then, additional soil gas samples were collected if warranted

based on positive findings from Phase I (additional samples were collected when

specific compounds were detected above 10 ug/l or when the total volatile organic

concentrations exceeded 10 ug/1). Also, because the east pond was considered to have

a high potential for receiving hazardous substances and KDHE sampling data indicated

that the old wash rack reservoir had received some chlorinated solvents, the SI included

the installation and sampling of groundwater monitoring wells around each pond.

Lastly, intermittent tributaries to Threemile Creek are adjacent to the east pond as well

as the old wash rack reservoir and cells 1 through 4. Thus, the SI included the

collection of stream aqueous and sediment samples around both areas. The

groundwater samples and stream aqueous and sediment samples were analyzed for

priority metals, volatiles, semi-volatiles and TPH, as described above for the pond

samples. The following subsections provide more detail on the SI sampling conducted
i at each pond or area.

3.1 East Pond

Sampling at the east pond included the following:

01 three aqueous samples from the pond,
01 two sediment samples from the pond,3 0 thirteen soil gas points in Phase I and 14 soil gas points in Phase 2,

17 December 1993 
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or installation and sampling of three groundwater monitor wells, andI O stream samples (aqueous and sediment) at three locations.

The sampling locations are shown in Figure 3-2.

During the SI, petroleum hydrocarbons were visible on the surface of the pond. A

surface boom lies across the pond approximately 25 feet south of the pond inlet. The
boom is present as a passive barrier preventing the spread of petroleum on the surface.
Within the perimeter of the boom is the greatest accumulation of petroleum. An oil
water separator is in operation at this pond, and the oil/water separator is periodically
maintained. Black staining is observed along the northwestern banks of the pond near

the pond inlet. This may be due to either minor spills and drips as the waste

I petroleum is transferred to a tanker truck for final disposition or as a result of the

flooding (and elevated pond levels) that occurred during the summer of 1993. A slight

petroleum odor was occasionally observed near the inlet side of the pond. At the time

I of the SI, a layer of petroleum was present behind the boom. Qualitatively, the

petroleum was thick and had characteristics (e.g., apparent viscosity) of heavy end oils.

I 3.1.1 Swmnmay of SI Results

The field investigation continued at the East Pond. The impact to the pond from
adjacent site activities is present as a thick layer of petroleum on the pond

surface. However, similar to the West Pond, no levels above background (0-1

* ppm) were detected by the on-site organic vapor meter.

The positive detections during the soil gas survey are presented in Table 3-1.
During the Phase I survey, elevated levels of petroleum hydrocarbons were

detected to the east of the pond, between the pond and First Division Road.
Also, low levels of 1,2-dichloroethene (DCE) and 1,1-dichloroethane (DCA)
were detected (samples EP-C4 and EP-H3). As a result, fourteen additional
locations were sampled during the Phase 2 soil gas survey; the phase 2 samples
can be identified as follows: EP-A__. During the Phase 2 survey, petroleum
hydrocarbons were encountered at concentrations exceeding 5,000 ug/l, and
detections of petroleum hydrocarbons were found on the opposite side of First

Division Road, adjacent to the petroleum storage facility for Fort Riley. The

soil gas data for total FID concentrations (representing the sum of all petroleum
hydrocarbons detected on the gas chromatograph - flame ionization detector)
was used to prepare an isoconcentration map of the hydrocarbon contamination.

* The results are shown on Figure 3-3 and show that the highest concentrations
are separated from the area of the east pond by areas of no detections.

The analytical results for the pond aqueous samples are shown in Table 3-2.

The results for the pond sediment sampling are shown in Table 3-3. The pond

samples contained components of petroleum hydrocarbons, bis-2-ethylhexyl
phthalate, lead and zinc. Howe~r, although petroleum is visible on the surface

17 December 1993 ( 5UI 0 01Page 3-3
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of the East Pond, the analytical results for the pond aqueous samples show no

analytes detected above regulatory standards or guidelines. Similarly, the pond

sediment samples contained components of petroleum hydrocarbons,
phenanthrene, and a variety of metals. As shown, only the concentrations of

beryllium and lead exceed risk-based standards for soils. During the SI, the

thickness of the pond sludge was measured at multiple locations; the results of

this sludge thickness

Three monitor wells, EP-93-01, EP-93-02, and EP-93-03, were installed and

sampled. The depth to bedrock varied from approximately 5 to 11 feet. The

uppermost bedrock consisted of weathered shale and shale. All three wells

were installed in the first water-bearing units, which consisted of thin (less than

two feet at some locations) limestone layers. Because of the low permeable

shales overlying the limestone formations, groundwater was under confining

conditions in the limestone layers and rose 5 to 10 feet inside the boreholes and

Scompleted wells. Figure 3-5 presents a groundwater gradient map for the site;

it shows that the groundwater levels in all three wells are below the level of the

pond, and that groundwater levels drop to the east. As described below, the

I column of petroleum hydrocarbons in EP-93-03 may depress the measured

groundwater elevation; thus, the groundwater gradient may differ from that

shown in Figure 3-5. A geologic cross-section for the site showing the shale

bedrock and limestone stringers is presented in Figure 3-6.

Monitor Well EP-93-01 exhibited chemical concentrations below levels of

detection for all analytes except for two volatile organic compounds: 1,1,1

trichloroethane and 1,1 dichloroethane. These chemical constituents were

detected at concentrations of .0051 mg/l and .001 mg/l, which fall below MCLs

and KALs.. Monitor Well EP-93-02 exhibited chemical concentrations below

levels of detection for all analytes measured. Monitor Well EP-93-03 was

moved from its original location, as approved in the sampling and analysis plan

(SAP), prior to installation. This well location was moved (approximately 100

feet to the south and east) to coincide with high readings obtained from the soil

gas survey that was performed at the East Pond. During well installation at

this location, the drill bit encountered significant contamination in the form of

floating product. The well is screened across a limestone layer beginning at a

depth of 29 feet. Periodic measurements of product thickness were made, and

levels varied from 5 to 9 feet of product in the well. Approximately 15 gallons

of free product was bailed from the well and containerized. The results of

chemical analysis for Monitor Well EP-93-03 found the following chemical

constituents and their concentrations in the groundwater: Total 4 trgebte.

Hydrocarbons (5RC) D fraction of TPH) (3..nag/1), Semi-Volatile - 2ptrn1=im
Hydrocarbons (2.0 mg/1), 2-methyl Naphthalene (.18 mg/l), Naphthalene (.15

mg/1), Phenanthrene (.011 mg/l), Benzene (.28 mg/1), Ethylbenzene (.17

mg/1), m-p-o-Xylene (.72 mg/1), Toluene (.36 mg/1), and Arsenic (.04mg/l).

A sample of product from the well was sent to the laboratory for petroleum

17 December 1993 
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fingerprinting; the product was identified as Aj w1_AW. These values as

detected in the groundwater from Monitor Well EP-93-03 do not represent

chemical migration from the East Pond. These values document the presenc e u"

of contamination as a result of the spill at the tank farm.

The analytical results for the aqaueou. .trema samples collected at the East Pond dL -

are shown in Table 3-4. The results for the sediment stream samples collected

at the East Pond are shown in Table 3-5. The only positive detection in the
asueor tahertfor the J -in the downstream sample 1 (e v-5

at a concentration of 0.22 mg/l. The DRO fraction of TPH was also detected

in the upatrea "cdffnenr sampc. Also, numerous metals were detected.

Beryllium was above the risk-based standards for soils in all three sediment i(/'k 4--

samples, and was at the highest concentration of 4.2 mg/kg in the downstream 7T

sample. Lead was also above the risk-based standards for soils in all three

samples. No other detections exceeded risk-based guidelines.

3.1.2 Discussion of SI Results

The most significant finding during the SI was the presence of free petroleum

product in EP-93-03. This well is located near a manhole to a sewer pipeline 104-

that runs by the petroleum storage facility. According to Fort Riley DEH

I personnel, several large spills (several thousands gallons each) have occurred at

the storage facility. When spills occur, product has been known to run into the

sewer drains and overflow at the manhole near EP-93-03.

3.2 West Pond - C 'i6v% . -A

The sampling of the West Pond included eight soil gas sampling points around the

perimeter of the pond to determine the extent of contamination that may exist in the

unsaturated zone. Also, two aqueous samples and two sediment samples were collected

from the pond. During the SI, a petroleum layer characteristic of heavy end oils (e.g.,
high relative viscosity) was present on the surface of the west pond. Petroleum odors

were present; however, the on-site organic vapor monitor did not detect any odors

above background (i.e., 0-1 ppm). Black staining was observed on the bank of the

pond. The staining likely occurred as a result of fluctuations in the water level of the

pond due to the high water levels associated with regional flooding that took place over

the summer of 1993. An oil boom has been placed across the inlet side of the pond

surface to inhibit the spreading of the petroleum layer. Inside the perimeter of the
I boom is observed the greatest accumulation of the surface petroleum layer.

3.2.1 Swmmwy of S Results

The locations of the samples collected at the west pond are shown in Figure 3-

7. The Phase 1 soil gas survey for the site included eight sampling locations.

3 17 December 1993 Page 3-5
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There were no detections in ny nof the soil gas samples (from depths of 4 and

12 feet at each location), and Phase 2 soil gas sampling was not conducted.

The analytical results for the pond aqueous samples are shown in Table 3-6.I
The results for the pond sediment sampling are shown in Table 3-7. Both

tables tabulate only the positive detections. The aqueous samples from the pond

contained a variety of components of petroleum hydrocarbons (e.g., benzene,

ethylbenzene, toluene and xylene) and some chlorinated organic compounds

(1,1,1-trichloroethane, DCE, meeth e ,hloride and chloroform). Also, the

DRO fraction of TPH and cadmium, lead and zinc were detected. None of the
detections exceed MCLs orKAT s. The detections for chloroformn and' lead

_ exceed ambient water quality criteria.

The pond sediment results show that a variety of components of petroleum
hydrocarbons were present, including both volatile and semi-volatile compounds.

I Other semi-volatile compounds detected were phenanthrene, bis-2-ethylhexyl

phthalate, fluorene and dibenzofuran. A variety of metals were also detected.

None of the organic compounds were detected at concentrations above risk-
based standards. Of the metals, only lead was detected above the risk-based

level f'rl.Sudge thickness measurements were made at multiple locations

during the SI; the results are shown in Figure 3-8.

3.2.2 Discussion of SI Results

i"The soil gas results indicate that the west pond has not released contaminants

to the environment. The pond sampling indicates that some volatile, semi-

volatile and metal contaminants are present in the pond; however, the detected

oncentrations are low relative to regulatory standards and guidelines.

3.3 Old Wash Rack Reservoir and Cells 1 through 4

Sampling activities were conducted for the Old Wash Rack Reservoir and Cells 1

through 4 as a whole because of their nearness to one another. The general location

of these ponds is shown in Figure 3-9. The field investigation included a soil gas

survey around the perimeter of all the cells to evaluate whether releases had occurred

to soils and/or groundwater. This soil gas survey included an initial test of 20

locations. However, along the east and north sides of the cells, the elevation drops

sharply from the top of the berm surrounding the ponds towards natural elevations.

Therefore, an additional eight soil gas sample locations were placed on the east and

north so that samples could be collected from both the top of the pond berm and the

base of the pond berm. Two aqueous and three sediment samples were collected from

each pond for a total of 10 aqueous and 15 sediment samples. As shown on Figure

3-9, there are two primary intermittent streams -- they flow along the eastern and

western sides of the cells and join into a common intermittent stream north of cell 4.

17 December 1993 
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Potential migration from the site along these intermittent streams was evaluated by

collecting three stream aqueous and six stream sediment samples. The locations of the

SI samples are shown in Figure 3-10. During the SI, the thickness of the sludge in

I each of the ponds was measured at multiple locations. The results of these

measurements are shown in Figures 3-11 through 3-13.

The following observations were made during the pond sampling events. The old wash

rack reservoir did not have visual petroleum hydrocarbons like the east and west ponds.

Plant life flourishes on the banks of the reservoir (i.e., cat-tails etc.) and algal blooms

grow abundantly within the reservoir itself. A very thin sheen of petroleum is

perceptible at the outlet location where a sediment ' sample was collected. This sheen

could be a result of naturally occurring organic by-products from the plants and algae

and not from man-made impacts like waste oils or diesel fuels. Overall, the reservoir

appeared clean. No odors were detected by the sense of smell or from the on-site

organic vapor meter. Similarly, cells 1 through 4 were free of petroleum odors and

I visible petroleum product. In cell 1, two beaver/muskrat dens, two muskrats hundreds

of frogs, and a family of ducks were found.. In addition, the cell was covered with

* plant life that included cat tails over the entire surface of cell 1.

3.3.1 Swmmay of SI Results

I Of the 28 soil gas sampling locations, there were positive detections in only

hee samples. Speci ically, toluene det c and 1.1 ug/l in the 12

foot gas amples at location -F0)n -R-112 These locations are at

I the northeast and southeast corners ell 4, respectively. Also, there was a

Total FID detection of 12 ug/l at location WR-C2, which is to the west of cell

4. All three of these detections are just above the detection limits of 1.0 ug/l

for toluene and 10 ug/l for Total FID.

The results of the aqueous pond samples are shown in Table 3-8. The only
substances detected were the DRO fraction of TPH (in 7 samples up to 0.720

mg/1), bis-2-ethylhexyl phthalate (at .023 mg/l in one sample), lead in one

sample at .004 mg/l, and silver in two samples (.01 and .03 mg/1). None of

the detections exceed MCLs or KALs although the one detection of lead exceeds

the ambient water quality criteria.

I The results of the pond sediment samples are shown in Table 3-9. Organic

compounds detected include both the DRO and GRO fractions of TPH. The

DRO fraction is detected with greater frequency and at higher concentrations

and is present at 13 of the 15 locations. The maximum concentration is 32,000

mg/kg from the outlet of the old wash rack reservoir. Other organic

.compounds detected include methylene chloride (0.24 mg/kg in one sample),

toluene (.220 mg/kg in one sample), and bid-2-ethylhexyl phthalate (from 25 to

51 mg/kg in three samples -- all from the old wash rack reservoir. None of

these detections exceed risk-based concentrations for soils. A variety of metals

17 December 1993 
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were detected. Beryllium was detected in five samples (from four ponds) at

concentrations ranging from 0.7 to 0.9 mg/kg; these concentrations exceed the

risk-based guidelines of 0.67 mg/kg for soils. Lead was detected at

concentrations above the ris!-based guideline at all locations. The maximum

lead concentration wa4'2 *- /kg which is well below EPA's cleanup guideline

for lead of 500 to 1,000 n/kg -f445

The results of the O,ma'm-aq eous samples are shown in Table 3-10. The only

substances detected are lead and zinc, both detected at only one location. The C6 '

concentrations do not exceed MCLs, KALs or ambient water quality criteria.

The results of the ,tam iment s are shown in Table 3-11. The DRO

fracia--oL..H was detected at two locations. The highest concentration

(1,100 mg/kg) was off the northwest comer of cell 4. No other organic

Icompounds were detected. A variety of metals was also detected. Beryllium

ranged from 0.6 to 1.1 mg/kg with three samples exceeding the risk-based

guideline for soils of 0.67 mg/kg. Lead was detected at concentrations ranging

I from 8 to 22 mg/kg. Although these levels exceed the risk-based guideline for

soils, they are well below EPA's cleanup guideline of 500 to 1,000 mg/kg for

soils. No other metals exceeded risk-based guidelines for soils.

Three monitor wells, WR-93-01, WR-93-02, and WR-93-03, were installed at

the old wash rack reservoir. The wells were completed in unconsolidated clays

and weathered shales. The groundwater gradient map for the site is presented

in Figure 3-14 and shows that the groundwater levels in the wells are below the

level of the pond, producing a radial gradient outward from the pond. A

geologic cross-section for the site is shown in Figure 3-15. Monitor Well WR-

93-01 exhibited chemical concentration values below levels of detection for all

analytes measured except for the metal Arsenic. Arsenic appeared in the

groundwater at this well location at a concentration of .02 mg/l, which falls

below all regulatory standards. Monitor Wells. WR-93-02 and WR-93-03

exhibited chemical concentrations values below levels of detection for all

analytes measured.

3.3.2 Discussion of SI Results

The soil gas data and the groundwater monitoring data indicate that the old

* wash rack reservoir are not releasing contaminants to groundwater. The soil

gas data also indicate that cells 1 through 4 are not releasing contaminants to

the environment.

The aqueous samples from the ponds indicate that few contaminants are present.

The most common contaminant in the pond sediments is the DRO fraction of

TPH, with the highest concentrations in the old wash rack reservoir. The

metals data for the pond sediments has not been compared to local and regional

data to determine whether detected concentrations differ significantly from

naturally-occurring, background concentrations.
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TABLE 3-1 - EAST POND SOIL GAS DATA

ANALYTE CONCENTRATIONS VIA GC/FID (ug/1)

SAMPLE DEPTH (FT.) BENZENE TOLUENE ETHYL- XYLENES TOTAL t12DCE 11DCA
BENZENE FID *

REPORTING LIMITS 1.0 1.0 1.0 1.0 10 1.0 1.0

SOIL GAS SAMPLES

EP-A3-10 10 < 1.0 < 1.0 < 1.0 < 1.0 20 < 1.0 < 1.0

EP-A5 4 < 1.0 < 1.0 < 1.0 < 1.0 11 < 1.0 < 1.0

EP-A10 4 1.4 5.8 1.2 2.7 993 < 1.0 < 1.0

EP-A10-8 8 1.1 8.2 1.9 4.5 1,476 < 1.0 < 1.0

EP-Al1 4 9 30 7.9 21 5,373 < 1.0 < 1.0

EP-A12-4 4 < 1.0 < 1.0 < 1.0 < 1.0 19 < 1.0 < 1.0

EP-A13-4 4 < 1.0 2.2 < 1.0 1.4 136 < 1.0 < 1.0

EP-A14-4 4 < 1.0 3.1 < 1.0 1.4 357 < 1.0 < 1.0

EP-A14-8 8 < 1.0 3.1 1 < 1.0 261 < 1.0 < 1.0

EP-C2-8 8 < 1.0 < 1.0 < 1.0 < 1.0 11 < 1.0 < 1.0

EP-C4 4 < 1.0 1.2 < 1.0 < 1.0 < 10 1.4 < 1.0

EP-L13 4 < 1.0 < 1.0 < 1.0 < 1.0 <10 < 1.0 1.8

11DCA = 1, 1-dichloroethane
Total FID = sum of hydrocarbons detected on flame ionization detector

t12DCE = trans-i ,2-dichloroethene



Table 3-2 - Pond Aqueous Samples for East Pond, Ft. Riley, Kansas

AQUEOUS (mg/L) REGULATORY STANDARDS (mg/L)

EP-CH- EP-CH- EP-CH- EP-CH- MCL KAL KNL Ambient

S1 S2 S4 B01 Water Quality
- Chronic

Volatiles

Toluene .001 .0011 .0012 .0014 1 2 0.2 ---

Xylene (O/M/P) .0009 .0017 .0016 .0026 10 .44 0.044 ---

Purgeable Hydrocarbon ND ND ND ND --- . ---

Semi-volatiles _ ____

Semi-purgeable Hydrocarbon 68 2.6 2.6 2.6 ....--- 

Bis (2-EH) Phthalate .030 ND ND ND .......--- -

Metal!s

Lead 0.007 0.004 0.005 0.005 0.015 0.05 --- .0032

Zinc 0.05 0.02 0.03 0.03 --- 5.0 --- .110

a Lowest Observed Effect Criteria. Insufficient Data to develop criteria.

P Proposed Criterion.
ND: Not Detected. MCL = Maximum Contaminant Level KAL = Kansas Action Level KNL = Kansas Notification Level

Standard Not Available.



Table 3-3 - Pond Sediment Samples for East Pond, Ft. Riley, Kansas

SEDIMENT (mg/kg) REGULATORY STANDARDS
(mg/kg)

EP-CH EP-CH EP-CH EP-CH- EP-CH- EPA Risk Based

Sed S001 Sed Inlet 205* Sed Inlet

Outlet 2** Commercial/Industrial Soil

Toluene ND ND ND ND 1.8 200,000

Ethylbenzene ND ND ND ND .440 100,000

Xylene (O/M/P) ND ND ND ND 1.64 2,000,000

Purgeable Hydrocarbon ND ND ND 42 H 240 H

Semi-Volatiles

Semi-purgeable Hydrocarbon 14,000 4.800 6.100 ND ND

Naphthalene ND ND 13 NA NA 41,000

Methyl-naphthalene 12 14 34 NA NA --

Phenanthrene ND ND 16 NA NA ---

Bis (2-EH) Phthalate 11 14 ND NA NA ---

Metals

Arsenic 6 6 4 NA NA 310

Beryllium 4L8 _______ ND NA NA 0.67

Cadmium 10 12 9.4 NA NA 510

Chromium 28 28 15 NA NA 5,100

Copper 41 47 32 NA NA 38,000

Lead 5 ________6NA NA 0. 1

Nickel 17 19 10 NA NA 100,000

7inr, ? 2f30 ? 25Q NA N A it) ,(A(o

* Re-sampled sediment outlet location. ** Re-sampled sediment inlet location.

NA: Not Applicable. Analyses included VOA, SVOA GRO only. ND: Not Detected.

H: Result is an estimated value. Recommended holding time was exceeded. --- : Standard Not Available.



Table 3-4: Aqueous Stream Sampling for East Pond, Ft. Riley, Kansas

AQUEOUS (mg/L) STANDARDS (mg/L)

El'-CH- EP-CH EP-CIJ- Feield MaBulaaa ci ana mint Rs ae
Stream Stream Stream Contaminant Le:vel (KAL) Nteation W.. ter Conentntton-

Purgeable ND ND ND...

Hydrocarbon ______ _______ __________ __________ _________ ______ ________

Semi- .130 ND ... ND ......

purgeableHydrocarbon I_____ 
______

Hydrocarbon

ND: Not Detected.
Standard Not Available.



Table 3-5: Sediment Stream Sampling for East Pond, Ft. Riley, Kansas

SEDIMENT (mg/kg) STANDARDS (mg/kg)

EPC-Stream Sed I.EP-CJI-Stream, Sed 2 EP-CH-Stream Sed3. ounria/ ldral

Purgeable ND ND ND

Hydrocarbon

Semi- 54 H ND ND H

purgeable
Hydrocarbon

Arsenic 3 4 7 310

Beryllium 0.7 0.7 4.2 0.67

Cadmium 1 0.8 5.1 510

Chromium 24 16 96 5,100

Copper 12 10 60 38,000

Lead .13 16 22 0.1

Nickel 18 13 72 100,000

Zinc 51 34 220 310,000

ND: Not detected.
---: Standard Not Available.
H: Result is an estimated value. Recommended holding time was exceeded.



Table 3-6: Pond Aqueous Samples for West Pond, Ft. Riley, Kansas

[AQUEOUS (g/L) REGULATORY STANDARDS (mg/L)

WP- WP-CH- MCL KAL KNL Ambient Water

CH-S B Quality -
Chronic

Volatiles

Benzene .0006 .0007 0.005 0.005 0.0005 ---

Toluene .0047 .0043 1 2 0.2 ---

Ethylbenzene .0010 .0011 0.7 .68 0.068 ---

Xylene (O/M/P) .0037 .0039 10 .44 0.044 ---

1,1,1 Trichloroethane .0034 .0037 0.2 0.2 .020 ---

1,1 Dichloroethene ND .0019 --- 0.005 0.0005

Methylene Chloride .0017 ND ---

Chloroform 9O0 ND 0.1 --- --- .00124a

Purgeable Hydrocarbon ND ND --77

Semi-Volatiles

Semi-purgeable 10 6 - -

Hydrocarbon

Metals

Cadmium ND 0.005 0.005 0.005 -- .0011

Lead ND 0.015 0.05 --- .0032
Zinc 0.09 0.10 --- 5.0 --- _.110

ND: Not detected. a Lowest Observed Effect Criteria. MCL = Maximum Contaminant Level KAL = Kansas Action Level

KNL = Kansas Notification Level ---: Standard Not Available.
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Table 3-7 - Pond Sediment Samples Collected for West Pond, Ft. Riley, Kansas

SEDIMENT (mg/kg) I REGULATORY
_ _ STANDARDS (mg/kg)

WP-CH- WP-CH-Sed. WP-CH- WP-CH-Inlet EPA Risk-Based
Sed. Outlet Inlet jOutlet 1 Commercial/Industrial Soil

Volatiles

Toluene ND ND 1.2 1.2 200,000

Xylene (O/M/P) ND ND ND .90 2,000,000

Purgeable Hydrocarbon ND ND
Semi-Volatiles

Semi-purgeable 24700 18,00000 ND ND

Naphthalene ND 13 NA NA 41,000

Methyl-naphthene 20 34 NA NA

Phenanthrene 19 19 NA NA ---

Bis (2-EH) Phthalate 18 16 NA NA ---

Fluorene ND 6.3 NA NA ---

Dibenzofuran ND 5.3 NA NA ---

Metals

Arsenic 5 4 NA NA 310

Cadmium 11 10 NA NA 510

Chromium 17 11 NA NA 5,100

Copper 20 16 NA NA 38,000
. .................. ...... ii iiii i iiiiil!ii!!iiiiii N A N .

Lead 40 20 NA NA 0.1

Nickel 11 7 NA NA 100,000

7inc 140 9R NA NA IM 10'

* Re-sampled location. NA: Not Applicable. Analyses included VOA, SVOA GRO only. ND: Not Detected.

Shaded areas represent those concentrations exceeding risk-based levels for soils (human risk),or sediment (based on potential harm to fish)
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Table 3-8 - Analytical Results for the Pond Aqueous Samples Collected at the Wash Rack Reservoir, Ft. Riley, Kansas

AQUEOUS (mg/L) STANDaRDS (mg/L)
Old Wash Rack Reservoir Cell 1 Cell 2 Cell 3 Cell 4

MCL KAL KNL Ambient

CVWF- CVWF- CVWF- OVWF- CVWF- CVWF- CVWF- VW- CVWF-V WFW-CH- CVWF- .VwF-
CH-SI -R CH-B-R CH-001 -R CH-Cl 3 CH-C14 CH-C22 CH-C23 CH-C31 CH-C32 009-C3- CH-42-C4 CH-43- Quality-

' C4 hoi

Semi-Volatiles

Semi-purgeable Hydrocarbon .330 .6,70 .550 .720 .280 .250 ND .440 ND ND .
Bis (2-EH) Phthalate D .023 ND }. ND ND ND 'D ND ND ND ND .

Lead ND NeDctD ND _ _ ND ND ND IND ND ND ND 0.015 0.05 _ _ .0032
Silver ND ND ND ND ND 0.03 ND 0.01 ND ND ND N-D - 0.05 .- .0041
ND: Not Deteed. Standard Not Available. Shaded areas represent concentratoins exceeding regulatory standards or guidelines. MCL = Maximum Contaminant Level KAL = Kansas Action Level KNL = KansasNotification Level

I
I
I
I
I
I
I
I



I Table 3-9 - Analytical Results for the Pond Sediment Samples Collected at the Wash Rack Reservoir, Ft. Riley, Kansas

SEDIMENT (mg/kg)

Old Wash Rack Reservoir Cell 1 Cell 2 Cell 3 Cell 4
II ley, " _i 

k -Ba ed

CVWF- CVWF- CVWF- CVWF- WF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF -

CHIH-e H '0-CH-Sed- [CH-Sed- CH-Sed CH-Sed CH-Sed ;CH-Sedi CH-Sed- CH-Sed CH-Sed CH-C34 CH-033 CH-Sed CH-041- CH-44- C-5 nutilSiCH-WH-Se CI-05-Commercial]
SED-CR CRI* R Outlet-R Inlet-R Outlet- Cll Inlet-C 12 Outlet Inlet C21 C24 Outlet Outlet- C4 C4 C4

I.....__CIO C20 C30 C40-

i Volatiles

Methylene ND ND ND ND ND ND 0.24 ND ND ND ND ND ND ND ND, ND ND ND 380
Chloride _ _ _"__

Toluene ND ND ND ND ND ND ND .220 ND ND ND ND ND ND ND, ND ND ND 200,000

Purgeable ND 130 NDH ND H NDH ND H ND H 1.2 H ND H 3.7 H ND H ND H ND ND ND ND ND
Hydrocarbon I I_

Semi-Volatiles

Semi-purgeable 4,400 ND 32,000 -8,800 18,000 210 180 570 322 3,100 ND 87 17 H 31 H 14 H 20 H 15 H 10 H
Hydrocarbon

Bis(2-EH) ND ND 25 27 51 ND ND ND ND ND ND ND ND ND ND ND
Phthalate

Arsenic 6 NA 6 6 3 3 2 6 3 5 3 3 2 18 4 3 4 310

Beryllium NA ND 0.5 ND ND ND ND .... . 0.5 0.5 0.5 0.7" 0.6 0.6 0.67

Cadmium 4.7 NA 8.4 .7.5 4.7 0.8 1.0 4 0.8 4.3 1.0 1.1 0.8 1.5 0.81 0.7 0.7 0.7 510

Chromium 25 NA 33 26 21 14 20 5 12 32 23 19 15 19 21; 18 17

Copper 23 NA 36 31, 22 9 11 6 11 27 13 12 10 15 12 10 12 10 38,000

Lead .NA .. ... . ............... ............. . ... ... . i. . . . ..i. ... . . .0.1
Nickel 19 NA 21 18 14 12 15 4 12 25 21 16 13 17 18: 15 16 13 100,000

Zinc 130 NA 290 260 110 35 45 35 50 200 56 51. 36 54 49: 45 38 3I Re-sampled location.NA: Not Applicable. Analyses included VOA, TPH GRO only.ND: Not Detected.

H: Result is an estimated value. Recommended holding time was exceeded.
-: Standard Not Available.

I
i



Table 3-10: Aqueous Stream Sampling for Cells 1-4, Ft. Riley, Kansas

AQUEOUS (mg/L) STANDARDS (mg/L)

CVWF'. CVWF- CVWF. Federal:i Kansas Acion Xna min ae

CH- CH- CH- Maximum::::: Level MKAL) Notificaton-Lve Qualt Chronic

Stream Streamn Stream .- ,Contaminant (KNL)

AQ- .. ... AQ6 Lel(ML

Lead ND 0.008 ND 0.015 0.05 --- .0032

Zinc ND 0.04 ND 5.0 .110

ND: Not Detected.
Standard Not Available.
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Table 3-11: Sediment Stream Sampling for Cells 1-4, Ft. Riley, Kansas

SEDIMENT (mg/kg) STANDARDS (mg/kg)

CVWF- CVWF CVF V1 VWWFrVY~ Core,ll...... ia

CH- CH CH CH CH_ CH. $oi

Stream Stream Stream Stream Stream Stream

Sedi Se2! Sed3 Sd4 SedS SOd

Semi-
purgeable 1,100 H ND H ND ND H 38 H ND H

Hydrocarbon

Arsenic 9 4 10 8 4 3 310

Beryllium 1.1 0.7 ND ND 0.6 0.7 0.67

Cadmium 1.3 0.8 1.1 1.0 0.8 0.7 510

Chromium 31 17 25 24 15 16 5,100

Copper 20 13 17 14 10 11 38,000

Lead 15 8 18 22 16 12 0.1

Nickel 27 16 22 21 13 18 100,000

Zinc 68 41 57 50 43 40 310,000

ND: Not Detected.

Standard Not Available.

H: Result is an estimated value. Recommended holding time was exceeded.
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For Riley DSER - High Priority Sites

I 4.0 BUILDING 1301 AREA

The Building 1301 Area is located between Fifth and Seventh Streets, between H and
G Streets in Camp Funston. The general location is shown in Figure 4-1. The area
was included in the high priority SI because building 1301 was scheduled for

Sdemolition. The purpose of the SI was to investigate environmental conditions around
building 1301 and former building 1605.

IBuilding 1301 was former used for furniture repair and paint stripping, between 1988
and 1992. One room in the northwest corner has five, one-inch diameter holes drilled

in the floor for ventilation during the stripping operation. The SI consisted of a soil
I gas survey within and around the northwest corner of building 1301 to determine

whether volatile organic compounds had been released to the environment.

IFormer building 1605 was used for similar furniture repair and stripping operations
circa 1984 to 1988 when it burned down. The SI consisted of a soil gas survey over
the area of former building 1605. The former building is now a vacant lot covered
with soil and used as a vehicle parking area.

4.1 Summary of SI Results

The phase 1 soil gas survey of building 1301 included collection of four-foot soil gas

samples at 10 locations, as shown in Figure 4-2. The soil gas samples were analyzed
for-petroleum hydrocarbons and chlorinated organic compounds using modified EPA
Method 8010 and 8020. There were no detetionw at LAny of the ten-samRling
locations No further sampling was conducted.

The phase 1 soil gas survey of former building 1605 included collection of soil gas3 samples at 10 locations; the samples were collected and analyzed as described above
for building 1301. There wereno detetinn&-at 9 of the vimpLe lot . However,
at one location --. 29., Total FID concentrations were-660 u&l. Consequently, a

phase 2 soil gas survey was conducted. The phase 2 survey included collection of a

groundwater screening sample from a depth of 10 feet below sample location R9 as
we las the collection of soil gas samples at five new locations around R9. There were

1a ny of the soil gas or groundwater screening samples. In

ti1o soil samples were collected at R9 at depths of 18 inches and 3 to 4 feet.

The soil samples were analyzed in the laboratory for volatile organic compounds and
TPH. T nns in either of the soil samples. No further

investigations were conducted.

1
I

17 December 1993 _______________________________ _______ Page 4-1
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Fort Riley DSER - High Priority Sites

4.2 Discussion of SI Results

The SI results indicate that there are no releases to the environment from building

1301. Further, the SI results indicate that there are no significant releases from former

building 1605. The detection of petroleum hydrocarbons at one location is more likely
attributable to the use of the area for vehicle parking than to the activities at the former

building. Since the time of the SI sampling, Fort Riley, in consultation with KDHE,

has conducted a soil removal from the area of sample R9 at former building 1605.

The details of this removal will be presented in the SI report for this site.

7
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U •SAMPLE COLLECMON AND ANALYSIS

From September 20 to October 1, 1993, TARGET Environmental Services, Inc.

(TARGET) conducted a site screening survey at Fort Riley, Kansas near Junction City.. A total

of 199 soil gas samples and 77 ground water samples were collected at the various sites on base.

All sampling depths and locations were chosen on site by Louis Berger Associates (LBA). The

sampling locations are shown on the accompanying copies of the field maps.

Two sampling procedures were employed to collect soil gas samples. For both methods,

-- the entire sampling system was first purged with ambient air drawn through an organic vapor

filter cartridge. In general, deep (> 4 feet) samples were collected using a van-mounted hydraulic

probe to advance connected 3-foot sections of 1-inch diameter threaded steel casing down to the

sampling depth. A teflon line was inserted into the casing to the bottom of the hole, and the

bottom-hole line perforations were isolated from the up-hole annulus by an inflatable packer.

Shallow samples (4 feet or less) were collected manually using a drive rod to produce a 1/2-inch

hole. A stainless steel probe was inserted to the full depth of the hole and sealed off from the

3 atmosphere. Where pavement was present, a rotary hammer was employed for penetration prior

to using the drive rod.

I FFollowing isolation of the sampling zone, a sample of in-situ soil gas was then withdrawn

through the probe or line and used to purge atmospheric air from the sampling system. A second

sample of soil gas was withdrawn through the probe and encapsulated in a'pre-evacuated glass

vial at two atmospheres of pressure (15 psig). The self-sealing vial was detached from the

-sampling -system, packaged, rlabeled;--and stored for laboratory- analysis. .

To collect the ground water samples, a van-mounted hydraulic probe was used to advance

connected 3-foot sections of I-inch diameter threaded steel casing down to the sampling depth.
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The steel casing was removed and a 5-foot section of 1-inch diameter slotted PVC pipe connected

to one or more 5-foot sections of PVC riser pipe was inserted to the full depth of the hole. The

pipe was allowed to sit for a period of time to allow the water to fill the pipe. A 21" long by

7/16" O.D. stainless steel bailer was then used to collect 40 ml of ground water. Samples were

placed in glass vials, acidified to pH < 2 using a 50% hydrochloric solution, sealed, labeled and

stored on ice pending laboratory analysis.

Prior to the day's field activities all sampling equipment, slide hammer rods and probes

were decontaminated by washing with soapy water and rinsing thoroughly. Internal surfaces were

flushed dry using pre-purified nitrogen or filtered ambient air, and external surfaces were wiped

clean using clean paper towels.

All of the samples collected during the field phase of the sufvey were subjected to dual

analyses. One analysis was conducted according to EPA Method 8010 (modified) on a gas

chromatograph equipped with an electron capture detector (ECD), and using direct injection.

I Specific analytes standardized for this analysis were:

1,1 -dichloroethene (1 1DCE)
methylene chloride (CH 2C12)
trans- 1,2-dichloroethene (tl2DCE)
1,1-dichloroethane (1 IDCA)
cis- 1,2-dichloroethene (cl2DCE)
chloroform (CHCI 3)
1,1,1-trichloroethane (11 1TCA)
carbon tetrachloride (CC 4)
trichloroethene (TCE)
1,1,2-trichloroethane (I 12TCA)
tetrachloroethene (PCE)

The -chlorinated' -hydrocarbons in- this suite- were -chosen because of their- cormmon usage in

industrial solvents, and/or their degradational relationship to commonly used compounds.

!2
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The second analysis was conducted according to EPA Method 8020 (modified) on a gas

chromatograph equipped with a flame ionization detector (FID), and using direct injection. The

analytes selected for standardization in this analysis were:

I benzene
toluene
ethylbenzeneI meta- and para- xylene
ortho- xylene

I These compounds were chosen because of their utility in evaluating the presence of fuel products,

or petroleum based solvents.

The tabulated results of the laboratory analyses of the soil gas samples are reported in

micrograms per liter (pg/I) in Tables I and 2. Although "micrograms per liter" is equivalent to.

"parts per billion (v/v)" in water analyses, they are not equivalent in gas analyses, due to the

difference in the mass of equal volumes of water and gas matrices. The xylenes concentrations

- reported in Table I are the sum of the m- and p-xylene and the o-xylene concentrations for each

mi sample.

The analytical equipment was calibrated using a 3-point instrument response curve and

injection of known concentrations of the target analytes. Retention times of the standards were

used to identify the peaks in the chromatograms of the field samples, and their response factors

were used to calculate the analyte concentrations. The ground water samples were prepared for

analysis by pouring 15 ml of sample into a 30 ml EPA clean vial and sealing with a teflon-faced

butyl rubber septum. The vial was heated for 10 minutes in a 90C heating block to volatilize

hydrocarbons from the water. The headspace of the sample was then directly injected into a gas

chromatograph.

I- 3
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Total FID Volatiles values were generated by summing the areas of all integrated

chromatogram peaks and calculated using the instrument response factor for toluene. Injection

U peaks, which also contain the light hydrocarbon methane, were excluded to avoid the skewing

of Total FID Volatiles values due to injection disturbances and biogenic methane. For samples

with low hydrocarbon concentrations, the calculated Total FID Volatiles concentration is

occasionally lower than the sum of the individual analytes. This is because the response factor

3 used for the Total FID Volatiles calculation is a constant, whereas the individual analyte response

factors are compound specific. It is important to understand that the Total FID Volatiles levels

reported are relative, not absolute, values.

I
3 Quality Assurance/Quality Control (QA/QC) Evaluation

Field QA/QC Samples

I Soil gas field control samples were collected at the beginning and end of each day's soil

gas sampling activities, after every tenth sample and between individual sites. These QA/QC

samples were obtained by filtering ambient air through a dust and organic vapor filter cartridge

I and encapsulating as described above. Equipment rinseate blanks were collected at the beginning

and end of each day's ground water sampling activities, after every tenth sample and between

individual sites. These QA/QC samples were obtained by rinsing distilled water through' the

decontaminated bailer and into a sample vial. Duplicate samples were also collected after every

tenth field sample. The laboratory results of the analysis of these samples are reported in Tables

r and 2.

I4
I ... 4
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Laboratory QA/QC Samples

To document analytical repeatability, a duplicate analysis was performed on every tenth

U field sample. Laboratory blanks of nitrogen gas were also analyzed after every tenth field

sample. The results of these analyses are reported in Tables I and 2.

U Discussion of Results

The disparity in the results for ground water samples collected at the same locations on

different days may be due to several natural phenomena including; ground water flow, water table

fluctuations, or the influx of meteoric waters and atmospheric changes.

The chromatograms of several samples were selected by LBA for discussion. Copies of

these chromatograms are included in Appendix A. The ECD chromatogram of Sample CF1301-

R9 reveals only a few small background peaks, however,, none of the standardized chlorinated

I analytes were present above the reporting limit. The FID chromatogram of Sample CF1301-R9

u depicts peaks representative of a petroleum hydrocarbon mixture of relatively low volatility. The

ECD chromatogram of Sample MAAF-M8W exhibits a few prominent peaks representing c-l,2-

IDCE, TCE and PCE. The FID chromatogram of Sample MAAF-M8W reveals a few smaller

peaks which represent the FID response to the chlorinated compounds present in the sample. The

ECD chromatograms of Samples MAAF-H7 and MAAF-H7W show peaks representing c-I,2-

IDCE and non-reportable levels of PCE. The FID chromatogran signatures of Samples MAAF-

H7 and MAAF-H7W are suggestive of weathered gasoline. However, the abundance of late

S- luting peaks als sIggests-the possibility that these signatures may represent a mixture of

I gasoline and diesel fuel. The ECD and FID chromatograms of Samples MAAF-V8W and

MAAF-E5W do not reveal the presence of any standardized analytes above the reporting limit.

I5
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TARGET Project SLBR

TABLE I

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

WASH RACK RESERVOIR AND CELLS AREA

j SOIL GAS SAMPLES

CR-C2-A 4 <1.0 <1.0 <1.0 <1.0 <10
CR-C2B 4 <1.0 <1.0 <1.0 <1.0 <10
CR-C2A-12 12 <1.0 <1.0 <1.0 <1.0 <10
CR-C2B12 12 <1.0 <1.0 <1.0 <1.0 <10
CR-DO 4 <1.0 <1.0 <1.0 <1.0 <10

CR-DO-12 12 <1.0 <1.0 <1.0 <1.0 <10
CR-EQ 4 <1.0 <1.0 <1.0 <1.0 <10
CR-EO-12 12 <1.0 <1.0 <1.0 <1.0 <10
CR-I0 4 <1.0 <1.0 <1.0 <1.0 <10
CR-H1 4 <1.0 <1.0 <1.0 <1.0 <10
CR-H2 4 <1.0 <1.0 <1.0 <1.0 <10

CR-H3 4 <1.0 <1.0 <1.0 <1.0 <10
CR-H4 4 <1.0 <1.0 <1.0 <1.0 <10

CR-H5 4 <1.0 <1.0 <1.0 <1.0 <10

WR-Cl 4 <1.0 <1.0 <1.0 1.3 <10

WR-C2 4 <1.0 <1.0 <1.0 <1.0 <10
WR-C2-9 9 <1.0 <1.0 <1.0 <1.0 12

. WR-C3 4 <1.0 <1.0 <1.0 <1.0 <10
WR-C3-12 12 <1.0 <1.0 <1.0 <1.0 <10

WR-C4 4 <1.0 <1.0 <1.0 <1.0 <10
WR-C4-12 12 <1.0 <1.0 <1.0 <1.0 <10
WR-C5 4 <1.0 <1.0 <1.0 <1.0 <10

WR-C5-11 11 <1.0 <1.0 <1.0 <1.0 <10
WR-C6 4 <1.0 <1.0 <1.0 <1.0 <10
WR-C6-12 12 <1.0 <1.0 <1.0 <1.0 <10

WR-C7 4 <1.0 <1.0 <1.0 <1.0 <10
WR-C7-12 12 <1.0 <1.0 <1.0 <1.0 <10
WR-C8 4 <1.0 <1.0 <1.0 <1.0 <10
WR-C8-12 12 <1.0 <10 <1.0 <1.0 <10
WR-DQ 4 <1.0 <1.0 <1.0 <1.0 <10

WR-E6 4 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

RESPONSE FACTOR FOR TOLUENE
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TABLE 1 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

SOIL GAS SAMPLES (cont.)

WR-E6-12 12 <1.0 <1.0 <1.0 <1.0 <10

WR-EQ 4 <1.0 <1.0 <1.0 <1.0 <10

WR-EQ-12 12 <1.0 <1.0 <1.0 <1.0 <10

WR-FQ 4 <1.0 <1.0 <1.0 <1.0 <10

WR-FQ-12 12 <1.0 1.6 <1.0 <1.0 <10

WR-H1 4 <1.0 <1.0 <1.0 <1.0 <10

WR-Hl-12 12 <1.0 <1.0 <1.0 <1.0 <10
I 4 <1.0 <1.0 <1.0 <1.0 <10

WR-H2 4 <1.0 1.1 <1.0 <1.0 <10
WR-H2-12 12 <1.0 1.1 <1.0 <1.0 <10j WR-H3 4 <1.0 <1.0 <1.0 <1.0 <10

WR-H3-12 12 <1.0 <1.0 <1.0 <1.0 <10

WR-H4 4 <1.0 <1.0 <1.0 <1.0 <10

I 4 <1.0 <1.0 <1.0 <1.0 <10
WR-H5-12 <1.0 <1.0 <1.0 <1.0 <10

WR-H5-1 4 <1.0 <1.0 <1.0 <1.0 <10

WR-H6-12 12 <1.0 <1.0 <1.0 <1.0 <10

WR-H6-4 4 <1.0 <1.0 <1.0 <1.0 <10

WR-H7 4 <1.0 <1.0 <1.0 <1.0 <10
WR-H8 4 <1.0 <1.0 <1.0 <1.0 <10

WATER SAMPLES

WR-CIW 7 <1.0 <1.0 <1.0 <1.0 <10
WR-DQW 12 <1.0 <1.0 <1.0 <1.0 <10

FIELD CONTROL SAMPLES

CR-lB N/A <1.0 <1.0 <1.0 <1.0 <10

CR-2B N/A <1.0 <1.0 <1.0 <1.0 <10

CR-3B N/A <1.0 <1.0 <1.0 <1.0 <10

CR-4B N/A <1.0 <1.0 <1.0 <1.0 <10

WR-1 N/A <1.0 <1.0 <1.0 <1.0 <10

WR-2 N/A <1.0 <1.0 <1.0 <1.0 <10
WR-3 N/A <1.0 <1.0 <1.0 <1.0 <10
WR-4 N/A <1.0 <1.0 <1.0 <1.0 <10

"CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

RESPONSE FACTOR FOR TOLUENE



!

TARGET Project SLBR

TABLE J (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

FIELD CONTROL SAMPLES (cont.)

j WR-5 N/A <1.0 <1.0 <1.0 <1.0 <10

EQUIPMENT RINSEATE BLANKS

WR-lW N/A <1.0 <1.0 <1.0 <1.0 <10

LABORATORY DUPLICATE ANALYSIS

CR-C2B1l2 12 <1.0 <1.0 <1.0 <1.0 <10

CR-C2B12R 12 <1.0 <1.0 <1.0 <1.0 <10

CR-H5 4 <1.0 <1.0 <1.0 <1.0 <10

CR-H5R 4 <1.0 <1.0 <1.0 <1.0 <10

I WR-C2-9 9 <1.0 <1.0 <1.0 <1.0 12

WR-C2-9R 9 <1.0 <1.0 <1.0 <1.0 12

WR-C6 4 <1.0 <1.0 <1.0 <1.0 <10

WR-C6R 4 <1.0 <1.0 <1.0 <1.0 <10

WR-H3-12 12 <1.0 <1.0 <1.0 <1.0 <10
IWR-H3-12 12 <1.0 <1.0 <1.0 <1.0 <10WR-H3-12R 12 <1.0 <1.0 <1.0 <1.0 <10

WR-H4-12 12 <1.0 <1.0 <1.0 <1.0 <10IWR-H4-12R 12 <1.0 <1.0 <1.0 <1.0 <10

FIELD DUPLICATE ANALYSIS

WR-C4-12 12 <1.0 <1.0 <1.0 <1.0 <10

WR-C4-12D 12 <1.0 <1.0 <1.0 <1.0 <10

WR-FQ-12 12 <1.0 1.6 <1.0 <1.0 <10

WR-FQ-12D 12 <1.0 1.5 <1.0 <1.0 <10

WR-H8 4 <1.0 <1.0 <1.0 <1.0 <10WR-H8D 4 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENTIRESPONSE FACTOR FOR TOLUENE



i
TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

LABORATORY BLANKS

CR-C2B12B N/A <1.0 <1.0 <1.0 <1.0 <10
CR-H5B N/A <1.0 <1.0 <1.0 <1.0 <10
WR-3B N/A <1.0 <1.0 <1.0 <1.0 <10
WR-C2-9B N/A <1.0 <1.0 <1.0 <1.0 <10
WR-C6B N/A <1.0 <1.0 <1.0 <1.0 <10

WR-H3-12B N/A <1.0 <1.0 <1.0 <1.0 <10
WR-H4-12B N/A <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

~RESPONSE FACTOR FOR TOLUENE



i
TARGET Project SLBR

TABLE 1 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

IEAST POND AREA

I SOIL GAS SAMPLES

EP-Al 4 <1.0 <1.0 <1.0 <1.0 <10

EP-Al-10 10 <1.0 <1.0 <1.0 <1.0 <10

EP-A2 4 <1.0 <1.0 <1..0 <1.0 <10

EP-A2-9 9 <1.0 <1.0 <1.0 <1.0 <10
i EP-A3 4 <1.0 <1.0 <1.0 <1.0 <10

EP-A3-10 10 <1.0 <1.0 <1.0 <1.0 20

EP-A4 4 <1.0 <1.0 <1.0 <1.0 <10

EP-A4-9 9 <1.0 <1.0 <1.0 <1.0 <10
EP-A5 4 <1.0 <1.0 <1.0 <1.0 11
EP-A6-4 4 <1.0 <1.0 <1.0 <1.0 <10
EP-A6-12 12 <1.0 <1.0 <1.0 <1.0 <10

EP-A7-4 4 <1.0 <1.0 <1.0 <1.0 <10

EP-A7-12 12 <1.0 <1.0 <1.0 <1.0 <10
EP-AI 4 <1.0 <1.0 <1.0 <1.0 <10
EP-A8 4 <1.0 <1.0 <1.0 <1.0 <10

EP-A8-12 4 <1.0 <1.0 <1.0 <1.0 <10

EP-A9 4 <1.0 <1.0 <1.0 <1.0 <10
EP-A9-9- 9.5 <1.0 <1.0 <1.0 <1.0 <10

f, EP-Al0 4 1.4 5.8 1.2 2.7 993

EP-A10-8 8 1.1 8.2 1.9 4.5 1,476

EP-A1I 4 9.0 30 7.9 21 5,373

EP-A12-4 4 <1.0 <1.0 <1.0 <1.0 19

I EP-A12-11 11 <1.0 <1.0 <1.0 <1.0 <10

EP-A13-4 4 <1.0 2.2 <1.0 1.4 136

EP-A14-4 4 <1.0 3.1 <1.0 1.4 357

3 EP-A14-8 8 <1.0 3.1 1.0 <1.0 261

I EP-B1 4 <1.0 <1.0 <1.0 <1.0 <10

EP-B2 4 <1.0 <1.0 <1.0 <1.0 <10

EP-Cl 4 <1.0 <1.0 <1.0 <1.0 <10

EP-Cl-12 12 <1.0 <1.0 <1.0 <1.0 <10

EP-C2 4 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENTIRESPONSE FACTOR FOR TOLUENE



I
TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

SOIL GAS SAMPLES (cont.)

EP-C2-8 8 <1.0 <1.0 <1.0 <1.0 11
EP-I4 4 <1.0 1.2 <1.0 <1.0 <10
EP-C4-9 9 <1.0 <1.0 <1.0 <1.0 <10
EP-D1 4 <1.0 <1.0 <1.0 <1.0 <10
EP-DI-11 11 <1.0 <1.0 <1.0 <1.0 <10

EP-D2 4 <1.0 <1.0 <1.0 <1.0 <10

EP-D2-12 12 <1.0 <1.0 <1.0 <1.0 <10
EP-E3 4 <1.0 <1.0 <1.0 <1.0 <10
EP-E3-8 8 <1.0 <1.0 <1.0 <1.0 <10
EP-E4 4 <1.0 <1.0 <1.0 <1.0 <10

EP-E4-8 8 <1.0 <1.0 <1.0 <1.0 <10
EP-EQ 4 <1.0 <1.0 <1.0 <1.0 <10

EP-EQ-12 12 <1.0 <1.0 <1.0 <1.0 <10

EP-F4 4 <1.0 <1.0 <1.0 <1.0 <10
EP-F2 4 <1.0 <1.0 <1.0 <1.0 <10

EP-F4 4 <1.0 <1.0 <1.0 <1.0 <10

EP-H2 4 <1.0 <1.0 <1.0 <1.0 <10

EP-H2-12 12 <1.0 <1.0 <1.0 <1.0 <10
EP-H3 4 <1.0 <1.0 <1.0 <1.0 <10

EP-H3-8 8 <1.0 <1.0 <1.0 <1.0 <10

FIELD CONTROL SAMPLES

EP-1 N/A <1.0 <1.0 <1.0 <1.0 <10
EP-2 N/A <1.0 <1.0 <1.0 <1.0 <10
EP-3 N/A <1.0 <1.0 <1.0 <1.0 <10
EP-4 N/A <1.0 <1.0 <1.0 <1.0 <10

EP-5 N/A <1.0 <1.0 <1.0 <1.0 <10

EP-6 N/A <1.0 <1.0 <1.0 <1.0 <10

EP-7 N/A <1.0 <1.0 <1.0 <1.0 <10

I

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENTIRESPONSE FACTOR FOR TOLUENE



TAL ITARGET Project SLBR

~TABLE 1 (CONT.I

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

LABORATORY DUPLICATE ANALYSIS

EP-A4-9 9 <1.0 <1.0 <1.0 <1.0 <10
EP-A4-9R 9 <1.0 <1.0 <1.0 <1.0 <10

EP-A6-12 12 <1.0 <1.0 <1.0 <1.0 <10
EP-A6-12R 12 <1.0 <1.0 <1.0 <1.0 <10

EP-A13-4 4 <1.0 2.2 <1.0 1.4 136
EP-A13-4R 4 <1.0 1.3 1.4 <1.0 152

EP-B2 4 <1.0 <1.0 <1.0 <1.0 <10
EP-B2R 4 <1.0 <1.0 <1.0 <1.0 <10

I EP-C2 4 <1.0 <1.0 <1.0 <1.0 <10
EP-C2R 4 <1.0 <1.0 <1.0 <1.0 <10

EP-E3 4 <1.0 <1.0 <1.0 <1.0 <10
EP-E3R 4 <1.0 <1.0 <1.0 <1.0 <10

I EP-E4-8 8 <1.0 <1.0 <1.0 <1.0 <10
EP-E4-8R 8 <1.0 <1.0 <1.0 <1.0 <10

3= FIELD DUPLICATE ANALYSIS

EP-A9-9 9.5 <1.0 <1.0 <1.0 <1.0 <10
EP-A9-9D 9.5 <1.0 <1.0 <1.0 <1.0 <10

.EP-C4 4 <1.0 1.2 <1.0 <1.0 <10

EP-C4D 4 <1.0 <1.0 <1.0 <1.0 <10

V LABORATORY BLANKS

- EP-A4-9B N/A <1.0 <1.0 <1.0 <1.0 <10
EP-A6-12B N/A <1.0 <1.0 <1.0 <1.0 <10
EP-A13-4B N/A <1.0 <1.0 <1.0 <1.0 <10

EP-B2B N/A <1.0 <1.0 <1.0 <1.0 <10
EP-C2B N/A <1.0 <1.0 <1.0 <1.0 <10

EP-E3B N/A <1.0 <1.0 <1.0 <1.0 <10I EP-E4-8B N/A <1.0 <1.0 .<1.0 <1.0 <10

I CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT
RESPONSE FACTOR FOR TOLUENE



I
TARGET Project SLBR

TABLE 1 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

WEST POND AREA

SOIL GAS SAMPLES

WP-B1 4 <1.0 <1.0 <1.0 <1.0 <10
WP-B1-12 12 <1.0 <1.0 <1.0 <1.0 <10

I WP-B2 4 <1.0 <1.0 <1.0 <1.0 <10
WP-B2-12 12 <1.0 <1.0 <1.0 <1.0 <10
WP-BQ 4 <1.0 <1.0 <1.0 <1.0 <10

WP-BQ-12 12 <1.0 <1.0 <1.0 <1.0 <10
WP-C2 4 <1.0 <1.0 <1.0 <1.0 <10
WP-C2-12 12 <1.0 <1.0 <1.0 <1.0 <10
WP-CQ 4 <1.0 <1.0 <1.0 <1.0 <10
WP-CQ-10 10 <1.0 <1.0 <1.0 <1.0 <10

WP-D1 4 <1.0 <1.0 <1.0 <1.0 <10
WP-D1-12 12 <1.0 <1.0 <1.0 <1.0 <10
WP-D2 4 <1.0 <1.0 <1.0 <1.0 <10
WP-D2-12 12 <1.0 <1.0 <1.0 <1.0 <10
WP-DQ 4 <1.0 <1.0 <1.0 <1.0 <10

WP-DQ-12 12 <1.0 <1.0 <1.0 <1.0 <10

FIELD CONTROL SAMPLES

WP-5 N/A <1.0 <1.0 <1.0 <1.0 <10

LABORATORY DUPLICATE ANALYSIS

WP-5 N/A <1.0 <1.0 <1.0 <1.0 <10
WP-5R N/A <1.0 <1.0 <1.0 <1.0 <10

WP-C2 4 <1.0 <1.0 <1.0 <1.0 <10
WP-C2R 4 <1.0 <1.0 <1.0 <1.0 <10

FIELD DUPLICATE ANALYSIS

WP-CQ-10 10 <1.0 <1.0 <1.0 <1.0 <10
WP-CQ-IOD 10 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT
RESPONSE FACTOR FOR TOLUENE



TARGET Project SLBR

TABLE I (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10
LIMIT

FIELD DUPLICATE ANALYSIS (cont.)

WP-D2-12 12 <1.0 <1.0 <1.0 <1.0 <10
WP-D2-12D 12 <1.0 <1.0 <1 0 <1.0 <10

LABORATORY BLANKS

WP-5B N/A <1.0 <1.0 <1.0 <1.0 <10
WP-C2B N/A <1.0 <1.0 <1.0 <1.0 <10

I
I
I
I
I
I

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

RESPONSE FACTOR FOR TOLUENE



TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH(FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

BUILDING 1301 AREA

SOIL GAS SAMPLES

CF1301-C1 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-C4 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-D2 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-D3 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-E2 4 <1.0 <1.0 <1.0 <1.0 <10

CF1301-E3 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-F1 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-F4 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-F5 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-H4 4 <1.0 <1.0 <1.0 <1.0 <10

I FIELD CONTROL SAMPLES

CF1301-1 N/A <1.0 <1.0 <1.0 <1.0 <10
CF1301-2 N/A <1.0 <1.0 <1.0 <1.0 <10

U LABORATORY DUPLICATE ANALYSIS

CF1301-Cl 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-C1R 4 <1.0 <1.0 <1.0 <1.0 <10

FIELD DUPLICATE ANALYSIS

CF1301-C4 4 <1.0 <1.0 <1.0 <1.0 <10U CF1301-C4D 4 <1.0 <1.0 <1.0 <1.0 <10

LABORATORY BL:ANKS

CF1301-ClB N/A <1.0 <1.0 <1.0 <1.0 <10

I.

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT
rT, RESPONSE FACTOR FOR TOLUENE



I
I TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

I BUILDING 1605 AREA

* SOIL GAS SAMPLES

1605-NY 4 <1.0 <1.0 <1.0 <1.0 <10
1605-P9 4 <1.0 <1.0 <1.0 <1.0 <10
1605-RY 4 <1.0 <1.0 <1.0 <1.0 <10
1605-WY 4 <1.0 <1.0 <1.0 <1.0 <10
1605-WZ 4 <1.0 <1.0 <1.0 <1.0 <10

i CF1301-K9 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-KX 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-KZ 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-MZ 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-N9 4 <1.0 <1.0 <1.0 <1.0 <10

CF1301-NX 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-PZ 4 <1.0 <1.0 <1.0 <1.0 <10

CF1301-R9 4 <1.0 <1.0 18 80 660
CF1301-RX 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-RZ 4 <1.0 <1.0 <1.0 <1.0 <10

WATER SAMPLES

1605-NYW 9 <1.0 <1.0 <1.0 <1.0 <10
1605-P9W 12 <1.0 <1.0 <1.0 <1.0 <10
1605-R9W 10 <1.0 <1.0 <1.0 <1.0 <10
1605-RYW 10 <1.0 <1.0 <1.0 <1.0 <10

1605-WYW 10 <1.0 <1.0 <1.0 <1.0 <10

1605-WZW 9.5 <1.0 <1.0 <1.0 <1.0 <10

FIELD CONTROL SAMPLES

1605-1 N/A <1.0 <1.0 <1.0 <1.0 <10
1605-2 N/A <1.0 <1.0 <1.0 <1.0 <10
CF301-3 N/A <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

RESPONSE FACTOR FOR TOLUENE



I
TARGET Project SLBR

TABLE 1 ICONT.1

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

EQUIPMENT RINSEATE BLANKS

1605-1W N/A <1.0 <1.0 <1.0 <1.0 <10
1605-2W N/A <1.0 <1.0 <1.0 <1.0 <10
1605-3W N/A <1.0 <1.0 <1.0 <1.0 <10

LABORATORY DUPLICATE ANALYSIS

1605-RY 4 <1.0 <1.0 <1.0 <1.0 <10

1605-RYR 4 <1.0 <1.0 <1.0 <1.0 <10
CF1301-PZ 4 <1.0 <1.0 <1.0 <1.0 <10

CF1301-PZR 4 <1.0 <1.0 <1.0 <1.0 <10

FIELD DUPLICATE ANALYSIS

I 1605-P9 4 <1.0 <1.0 <1.0 <1.0 <10
1605-P9D 4 <1.0 <1.0 <1.0 <1.0 <10

CF1301-R9 4 <1.0 <1.0 18 80 660

CF1301-R9D 4 1.1 1.9 22 77 816

LABORATORY BLANKS

1605-RYB N/A <1.0 <1.0 <1.0 <1.0 <10

i CF1301-PZB N/A <1.0 <1.0 <1.0 <1.0 <10

I

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

RESPONSE FACTOR FOR TOLUENE



I
TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

FORMER FIRE TRAINING PIT

SOIL GAS SAMPLES

MAAF-B6 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-D6 4 1.0 <1.0 <1.0 <1.0 <10
MAAF-D8 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-E5 4 <1.0 <1.,0 <1.0 <1.0 <10
MAAF-E7 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-E9 4 <1.0 <1.0 <1.0 <1.0 <10
4<10MAAF-F4 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-F6 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-F7 4 <1.0 <1.0 <1.0 <1.0 <10

IMAAF-F 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-FZ 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-H5 4 <1.0 <1.0 <1.0 <1.0 <10IMAAF-H6 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-H7 4 <1.0 422 44 278 660

MAAF-H8 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-H9 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-H04 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-J4 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-J6 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-J7 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-J8 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-JZ 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-K5 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-K7 4 <1.0 <1.0 <1.0 <1.0 <103 MAAF-K9 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-M6 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-M8 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-M14 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-M1 4.

MAAF-N2 4 <1.0 <1.0 <1.0 <1.0 <10IMAAF-N7 4 <1.0 <1.0 <1.0 <1.0 <10

* CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

URESPONSE FACTOR FOR TOLUENE
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I TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

SOIL GAS SAMPLES (cont.)

MAAF-NY 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-P9 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-PX 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-PZ 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-R3 4 <1.0 <1.0 <1.0 <1.0 <10

iMAAF-R8 4 <1.0 <1.0 <1.0 <10

MAAF-R9 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-V8 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-W4 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-WZ 4 <1.0 3.1 <1.0 <1.0 <10

MF-1 4 <1.0 1.1 <1.0 <1.0 <103 MF-2 4 <1.0 <1.0 <1.0 <1.0 <10

MF-3 4 <1.0 <1.0 <1.0 <1.0 11

MF-4 4 <1.0 1.3 <1.0 <1.0 <10
i MF-5 4 <1.0 <1.0 <1.0 <1.0 <10

MF-6 4 <1.0 3.1 <1.0 <1.0 <10
MF-7 4 <1.0 <1.0 <1.0 <1.0 <10

MF-8 4 <1.0 1.3 <1.0 <1.0 <10

MF-9 4 <1.0 1.8 <1.0 <1.0 <10
MF-10 4 <1.0 <1.0 <1.0 <1.0 <10

MF-11 4 <1.0 <1.0 <1.0 <1.0 <10

MF-12 4 <1.0 <1.0 <1.0 <1.0 12
I MF-13 4 <1.0 <1.0 <1.0 <1.0 <10

MF-14 4 <1.0 <1.0 <1.0 <1.0 <10

MF-15 4 <1.0 <1.0 <1.0 <1.0 <10

MF-16 4 <1.0 <1.0 <1.0 <1.0 <10
MF-17 4 <1.0 <1.0 <1.0 <1.0 <10
MF-17 4 <1.0 <1.0 <1.0 <1.0 <10

. MF-18 4 <1.0 <1.0 <1.0 <1.0 <10

i
tI

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

jRESPONSE FACTOR FOR TOLUENE
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TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

WATER SAMPLES

FP-E5 10 <1.0 1.5 <1.0 <1.0 11
FP-H7 7 6.7 1,522 177 888 14,510
FP-J6 8 <1.0 <1.0 <1.0 <1.0 <10
FP-M1 9 <1.0 <1.0 <1.0 <1.0 16
FP-M8 9 <1.0 1.1 <1.0 1.5 23

FP-N2 9 <1.0 <1.0 <1.0 <1.0 <10
FP-N7 8 <1.0 <1.0 <1.0 <1.0 <10
FP-N7 8 <1.0 <1.0 <1.0 <1.0 <10
FP-PZ 8 <1.0 <1.0 <1.0 <1.0 <10
FP-V8 8 <1.0 <1.0 <1.0 <1.0 <10
FP-W4 6 <1.0 <1.0 <1.0 <1.0 <10

MAAF-B6W 6 <1.0 <1.0 <1.0 <1.0 <10
MAAF-D6W 8 <1.0 <1.0 <1.0 <1.0 <10

I MAAF-D8W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-E5W 9 <1.0 <1.0 <1.0 <1.0 <10
MAAF-E7W 7 <1.0 <1.0 <1.0 <1.0 <10

MAAF-E9W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-FW 9 <1.0 <1.0 <1.0 <1.0 <10
MAAF-F4W 9 <1.0 <1.0 <1.0 <1.0 <10

IMAAF-F6W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-F7W 7 <1.0 <1.0 <1.0 <1.0 <10
MAAF-F8W 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-FZW 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-H5W 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-H6W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-H7W 7 13 3,841 356 18 61
MAAF-H3W 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-H8W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-H9W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-J4W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-J4W 8 <1.0 <1.0 <1.0 <1.0 <10

IMAAF-JW 8 <1.0 <1.0 <1.0 <1.0 <10MAAF-J7W 8 <1.0 <1.0 <1.0 <1.0 <10

IMAAF-J8W 6 <1.0 <1.0 <1.0 <1.0 <10

MAAF-JZW 8 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

RESPONSE FACTOR FOR TOLUENE'!
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L 1TARGET Project SLBR

TABLE 1 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

WATER SAMPLES (cont.)

MAAF-K5W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-K7W 9 <1.0 <1.0 <1.0 <1.0 17
MAAF-K9W 9 <1.0 <1.0 <1.0 <1.0 <10
MAAF-M6W 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-M8W 8 <1.0 <1.0 <1.0 <1.0 49

MAAF-MIW 8 <1.0 <1.0 <1.0 <1.0 15

MAAF-N2W 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-N7W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-NYW 7 <1.0 <1.0 <1.0 <1.0 <10
MAAF-P9W 7 <1.0 <1.0 <1.0 <1.0 <10

MAAF-PXW 7 <1.0 <1.0 <1.0 <1.0 <10
MAAF-PZW 7 <1.0 <1.0 <1.0 <1.0 <10
MAAF-R3W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-PZW 7 <1.0 <1.0 <1.0 <1.0 <10

MAAF-R8W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-R8W 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-V8W 7 <1.0 <1.0 <1.0 <1.0 <10

MAAF-W4W 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-WZW 6 <1.0 <1.0 <1.0 <1.0 <10

MF-lW 8 <1.0 <1.0 <1.0 <1.0 <10

MF-2W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-3W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-3W 8 <1.0 <1.0 <1.0 <1.0 <10
MF-4W 8 <1.0 <1.0 <1.0 <1.0 <10
MF-6W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-6W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-7W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-9W 8 <1.0 <1.0 <1.0 <1.0 <10
MF-11W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-12W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-1W 8 <1.0 <1.0 <1.0 <1.0 <10

MF-14W 8 <1.0 <1.0 <1.0 <1.0 <10
MF-15W 9 <1.0 <1.0 <1.0 <1.0 <10

MF-15W 9 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

i RESPONSE FACTOR FOR TOLUENE
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TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

WATER SAMPLES (cont.)

MF-16W 9 <1.0 <1.0 <1.0 <1.0 <10
MF-17W 8 <1.0 <1.0 <1.0 <1.0 <10
MF-18W 8 <1.0 <1.0 <1.0 <1.0 <10
MF-J6W 8 <1.0 <1.0 <1.0 <1.0 <10

FIELD CONTROL SAMPLES

MAAF-1 N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-2 N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-3 N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-4 N/A <1.0 <1.0 <1.0 <1.0 <10

IMAAF-5 N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-6 N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-7 N/A <1.0 <1.0 <1.0 <1.0 <10I MAAF-8 N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-9 N/A <1.0 <1.0 <1.0 <1.0 <10
MF-1B N/A <1.0 <1.0 <1.0 <1.0 <10

MF-2B N/A <1.0 <1.0 <1.0 <1.0 <10
MF-3B N/A <1.0 <1.0 <1.0 <1.0 <10

- - EQUIPMENT RINSEATE BLANKS

I FP-1 N/A <1.0 <1.0 <1.0 <1.0 <10

FP-4 N/A <1.0 <1.0 <1.0 <1.0 <10

3 MAAF-lW N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-2W N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-3W N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-4W N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-5W N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-6W N/A <1.0 <1.0 <1.0 <1.0 <10
I MAAF-7W N/A <1.0 <1.0 <1.0 <1.0 <10

MF-WB N/A <1.0 <1.0 <1.0 <1.0 <10
MF-2WB N/A <1.0 <1.0 <1.0 <1.0 <10
MF-3BW N/A <1.0 <1.0 <1.0 <1.0 <10

I CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENTal RESPONSE FACTOR FOR TOLUENE.
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I TARGET Project SLBR

TABLE 1 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES"

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

MLABORATORY DUPLICATE ANALYSIS

FP-1 N/A <1.0 <1.0 <1.0 <1.0 <10

FP-1R N/A <1.0 <1.0 <1.0 <1.0 <10

FP-4 N/A <1.0 <1.0 <1.0 <1.0 <10

I FP-4R N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-2 N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-2R N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-7 N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-7R N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-E5 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-E5R 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-E7 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-E7R 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-H9 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-H9R 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-M6 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-M6R 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-M8 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-M8R 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-N7 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-N7R 4 <1.0 <1.0 <1.0 <1.0 <10

3 MAAF-PZ 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-PZR 4 <1.0 <1.0 <1.0 <1.0 <10

MF-3P N/A <1.0 <1.0 <1.0 <1.0 <10
MF-3BR N/A <1.0 <1.0 <1.0 <1.0 <10

MF-7 4 <1.0 <1.0 <1.0 <1.0 <10

MF-7R 4 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

RESPONSE FACTOR FOR TOLUENE
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TARGET Project SLBR

TABLE I (CONT.)

ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES-
REPORTING 1.0 1.0 1.0 1.0

LIMIT

MLABORATORY DUPLICATE ANALYSIS (cont.)

MF-8 4 <1.0 1.3 <1.0 <1.0 <10
MF-8R 4 <1.0 1.3 <1.0 <1.0 <10

MF-13 4 <1.0 <1.0 <1.0 <1.0 <10
MF-13R 4 <1.0 <1.0 <1.0 <1.0 <10

FIELD DUPLICATE ANALYSIS

i FP-W4 6 <1.0 <1.0 <1.0 <1.0 <10
FP-W4D 6 <1.0 <1.0 <1.0 <1.0 <10

I MAAF-H6W 8 <1.0 <1.0 <1.0 <1.0 <10
MAAF-H6WD 8 <1.0 <1.0 <1.0 <1.0 <10

3 MAAF-J6 4 <1.0 <1.0 <1.0 <1.0 <10
MAAF-J6D 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-J8 4 <1.0 <1.0 <1.0 <1.0 <10
I MAAF-J8D 4 <1.0 <1.0 <1.0 <1.0 <10

MAAF-J8W 6 <1.0 <1.0 <1.0 <1.0 <10I MAAF-J8WD 6 <1.0 <1.0 <1.0 <1.0 <10

MAAF-V8W 8 <1.0 <1.0 <1.0 <1.0 <10
I MAAF-V8WD 8 <1.0 <1.0 <1.0 <1.0 <10

MAAF-WZ 4 <1.0 3.1 <1.0 <1.0 <10I MAAF-WZD 4 <1.0 2.0 <1.0 <1.0 <10

MF-3 4 <1.0 <1.0 <1.0 <1.0 11
ME-3D 4 <1.0 <1.0 <1.0 <1.0 12

MF-3W 8 <1.0 <1.0 <1.0 <1.0 <10
I MF-3WD 8 <1.0 <1.0 <1.0 <1.0 <10

MF-17 4 <1.0 <1.0 <1.0 <1.0 <10
MF-17D 4 <1.0 <1.0 <1.0 <1.0 <10

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENTIRESPONSE FACTOR FOR TOLUENE
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I TARGET Project SLBR

TABLE 1 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/FID (pg/I)

ETHYL- TOTAL FID

SAMPLE DEPTH (FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES*

REPORTING 1.0 1.0 1.0 1.0 10

LIMIT

LABORATORY BLANKS

FP-1B N/A <1.0 <1.0 <1.0 <1.0 <10I FP-4B N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-2B N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-7 N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-E5B N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-E7B N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-H9B N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-K5B N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-M6 N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-M8B N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-N7B N/A <1.0 <1.0 <1.0 <1.0 <10

IMAAF-N7WB N/A <1.0 <1.0 <1.0 <1.0 <10

MAAF-PZB N/A <1.0 <1.0 <1.0 <1.0 <10
MAAF-R3B N/A <1.0 <1.0 <1.0 <1.0 <10

MF-37B N/A <1.0 <1.0 <1.0 <1.0 <10
MF-7B N/A <1.0 <1.0 <1,.0 <1.0 <10
MF-83B N/A <1.0 <1.0 <1.0 <1.0 <10

MF-13B N/A <1.0 <1.0 <1.0 <1.0 <10

MF-7BATE USN/ UM A R4 <1.0L IN 1.0TE C .0GA <1.0S <10TEINTUMN

PI

-- "CALCULA TED USING THE SUM OF" THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT

J__-}RESPONSE FACTOR FOR TOLUENE

Ii
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TARGET Project SLBR

TABLE 2

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE i1DCE CH2CI2 t12DCE 11DCA c12DCE CHC13 111TCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

WASH RACK RESERVOIR AND CELLS AREA

I SOIL GAS SAMPLES

CR-C2-A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-C2B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-C2A-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-C2B12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-DO <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-DO-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-EO <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-EO-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-F0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-H1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-H2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-H3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-H4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-H5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I WR-C2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C2-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C3-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-C4-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C6-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C7-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C8-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

11DCE = 1,1-dichloroethene CH2CI2 = methylenechlode tI2DCE = trans-1,2-dichlorethene

11DCA = 1,l-dichloroethane c12DCE = cls.l,2-dchloroethene CHCI3 = chloroform

IIITCA = 1,1,1-trichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1,1,2-trichloroethane PCE = tetrachloroethene



TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2Cl2 t12DCE 11DCA c12DCE CHCl3 111TCA CCl4 TCE 112TCA PCE
REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

i WR-DQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-E6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-E6-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-EQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-EQ-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I WR-FQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-FQ-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-H1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

i WR-HI-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-H2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H2-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-H3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-H3-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

i WR-H4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-H4-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I WR-H5-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H6-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WATER SAMPLES

WRiCIW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-ClW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0. <1.0

FIELD CONTROL SAMPLES

1 CR-lB <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-2B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-3B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CR-4B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I IDCE = 11.ichloroethene CH2CI2 methylenechloride t12DCE = trans-1.2-dichlotoethem

IIDCA = 1,l-dichoroethane c12DCE = cis-1,2-dichlofoethene CHCI3 = chloxofor

111TCA = 1.1,1-trichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1;1,2-trichloroethane PCE = tetrachloroethene

It'



TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHC13 111TCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I FIELD CONTROL SAMPLES (cont.)

WR-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EQUIPMENT RINSEATE BLANKS

WR-1W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

LABORATORY DUPLICATE ANALYSIS

CR-C2B12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CR-C2B12R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CR-H5 <1.0 <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <1.0 <1.0 <1.0 <1.0
CR-H5R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C2-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-C2-9R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-C6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-C6R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I W R-H3-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-H3-12R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H3-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
i WR-H4-12R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

j 11DCE = 1.1-dichloroethene CH2CI2 = methylene chloride t12DCE = trans-1.2-dichloroethenb

D11CA = 1,1-dchloroethane cI2DCE = cis-l,2-dichloroethene CHCI3 = chloroform

I111TCA = 1.1,1-tlrichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1.1,2-tlchloroethane PCE = tetrachloroethene



I
TARGET Project SLBR

TABLE 2 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHC13 111TCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

i FIELD DUPLICATE ANALYSIS

WR-C4-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-C4-12D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

W 2 < 1 .0, <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-FQ-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WR-H <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-H8D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

LABORATORY BLANKS

I CR-C2B12B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CR-H5B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-3B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR-C6B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

E WR-H3-12B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WR°H3-12B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I IDCE = I.I1clchAloethene CH2CI2 =methytene chlorie tI2DCE = trans-I ,2..dichloroetheftb

IIDCA = I.I-dchloxoethane cI2DCE =cis-I.2.clichloroethefne CHCI3 = chlorotorm

IBTCA = 1,1<.1-trchloethane CC14 = carbon tetrachloride TCE <. <chloroethene

11I2TCA = I,1,2-tichlotroethane PCE = tetrachioroethene

I



TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2CI2 tI2DCE 11DCA cI2DCE CHCI3 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMT

EAST POND AREA

E SOIL GAS SAMPLES

EP-Al <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-Al-10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-A2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A2-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I EP-A3-10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0E EP-A4-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A6-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A6-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A7-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A7-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A8-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I EP-A9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-A9-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A10-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I EP-A1l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A12-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-A12-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

U EP-A12-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-A14-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-A14-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-BI <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

U1 EP-B12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

-<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-CI-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

11DCE = 1,1-dchlowothene CH2CI2 = methylene chlonde ti2DCE = trans- 1.2-dichloroethene

11DCA = 1.1-dichlomethane c12DCE = cis-1,2-dichlorethene CHCI3 = chloroform

111TCA = 1.1.1-trichloroethane CCI4 = carbon tetrachlonde TCE = trichloroethene

112TCA = 1,1,2-trichloroethane PCE = tetrachloroethene

_.i



I TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 11ITCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I EP-C2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-C2-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-C4 <1.0 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-C4-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-D1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-D-11 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-D2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-D2-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-E3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-E3-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-E4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-E4-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-EQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-EQ-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I EP-F1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I EP-F2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <120 <1.0 <1.0 <1.0

EP-F4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-H2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-H2-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-H3 <1.0 <1.0 <1.0 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

- EP-H3-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I FIELD CONTROL SAMPLES

j EP-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I EP-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I I

I 11DCE = 1,1-cllhloroethene CH2C,2= methylene chloride t12DCE= trans-1,2-dichkvethee

lIDCA = 1,1-dchlooethane c12DCE = cls-I,2-dchblrDGthene CHCI3 = chloo(orm

i11TCA = 1.1.-trichloroethane CC14 = carbon tetrachloride TCE = trichloroethene

112TCA = 1.1.2-ttchloroethane PCE = tetrachloroethene



I TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2CI2 t12DCE 11DCA cI2DCE CHCI3 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I LABORATORY DUPLICATE ANALYSIS

I EP-A4-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A4-9R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A6-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-A6-12R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I EP-A13-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A13-4R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-B2 <1.0- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I EP-B2R <1.0- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-C2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-C2R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-E3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I EP-E3R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-E4-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-E4-8R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FIELD DUPLICATE ANALYSIS

I EP-A9-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A9-9D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-C4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-C4D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I

I

I 1DCE = 1.1-dchloroethene CH2CI2 = methylene chlorde t12DCE = trans-.12-dichloroethene

11DCA = 1,1-dichlormethane c12DCE = cis-1.2-dichlorethene CHCI3 = chloroform

111TCA = 1.1,1-tfchloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1.1,2-trichloroethane PCE = tetrachloroethene



i
TARGET Project SLBR

TABLE 2 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 11ITCA CCl4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

I MLABORATORY BLANKS

I EP-A4-9B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A6-12B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-A13-4B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-B2B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
EP-C2B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EP-E3B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
I EP-E4-8B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I
I

I

I
a
I

llIDCE = 1.1.dlchlothene CH2CI2 =methylene chloride tI2DCE = Irans-1,2-d~chl~rmehwf

11DCA = 1,1-dlchloroethane cI2DCE = cls-1,2-dlchloroethene CHCI3 = chlormofm

i111TCA = 1.1,1-trichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1.1.2-trichloroethane PCE = tetrachlotoethene



TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 111TCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I WEST POND AREA

SOIL GAS SAMPLES

WP-B1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-B1-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WP-B2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-B2-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-BQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

E WP-BQ-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-C2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-C2-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-CQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-CQ-10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I WP-D1 <1.0 <1.0 <1.0 <1.0 <1.0 <1'.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-DI-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WP-D2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-D2-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-DQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-DQ-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FIELD CONTROL SAMPLES

i WP-5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

- LABORATORY DUPLICATE ANALYSIS

WP-5 <.0 <1.0 <.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <.0 <1.0

WP-5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I WP-C2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

" WP-C2R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I

I IDCE = I,1-dichloroethene CH2CI2 = methylene chloride t12DCE = trans- 1.2-dichloroethene

11DCA = 1,1-dchloroethane c12DCE = cis-l,2-cdchloroethene CHCI3 = chloroform

111TCA = 1,11-trchloroethane CCI4 = carbon tetrachloDnde TCE = tnchloroethene

112TCA = 1,1,2-trichloroethane PCE = tetrachlomethene



I

I TARGET Project SLBR

TABLE 2 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2CI2 tI2DCE 11DCA cI2DCE CHC13 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

IMFIELD DUPLICATE ANALYSIS

I WP-CQ-10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-CQ-10D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-D2-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

LABORATORY BLANKS

WP-5B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WP-C2B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I
I
I
I

I

1 IDCE =1.1.dichoethene CH2CI2 mnethyl e chlodde tl2DCE = trans-1,2.dchloroehefib

11DCA = 1,1-dchlooethane cl2DCE = cls-1.,2-dichlooethene CHCI3 = chloroform

i111TCA = 1.. 1.trichloroethane CCI4 = carbon tetrachloride TCE = tIchloroethene

112TCA = 1.1.2-trichloroethane PCE = tetrachloroethene



I

TARGET Project SLBR

TABLE 2 (CONT.)

IANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I BUILDING 1301 AREA

SOIL GAS SAMPLES

CF1301-C1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-C4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-D2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-D3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-E2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I CF1301-E3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-F1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I CF1301-F4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-F5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-H4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I FIELD CONTROL SAMPLES

CF1301-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

LABORATORY DUPLICATE ANALYSIS

CF1301-Cl <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-ClR <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I FIELD DUPLICATE ANALYSIS

CF1301-C4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
l F31CD 10 <. <1.0 <1.0 <1.0. <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

LABORATORY BL:ANKS

I CF1301-C1B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I 11DCE = 1,1-dchloroethene CH2CI2 = methylene chloride t12DCE = trans-1.2-dichloroethene

11DCA = 1,1-dichloroethane c12DCE = cis-1,2-dichlkroethene CHC13 = chloroform
11ITCA = 1,1.1-trichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1,1.2-tnichloroethane PCE = tetrachoroethene

1K



I

m TARGET Project SLBR

TABLE 2 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE IIDCE CH2CI2 t12DCE 11DCA c12DCE CHC13 IIITCA CC14 TCE 112TCA PCE
REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

IMBUILDING 1605 AREA

I SOIL GAS SAMPLES

1605-NY <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-P9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-RY <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-WY <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-WZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF130-K9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF301-KX <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-KZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-MZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-N <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-NX <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-PZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-R9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-RX <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-RZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I WATER SAMPLES

1605-NYW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I 1605-P9W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-R9W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-RYW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

i 1605-WYW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-WZW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

~~ FIELD CONTROL SAMPLES

1605-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

F1301-3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

11DCE = 1.1-dichloroethene CH2CI2 = methylene chloride tI2DCE = trans- 1,2-dichloroethene

11DCA = 1,1-dlchloroethane c12DCE = cls-i,2-dlchloroethene CHCI3 = chloroform

111TCA = 1.1,1-trlchloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1.1.2.tdchloroethane PCE = tetrachloroethene



I

I TARGET Project SLBR

TABLE 2 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 11ITCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I EQUIPMENT RINSEATE BLANKS

I 1605-1W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1605-2W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1605-3W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I LABORATORY DUPLICATE ANALYSIS

1605-RY <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
I 1605-RYR <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

CF1301-PZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I CF1301-PZR <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FIELD DUPLICATE ANALYSIS

I 1605-P9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1605-P9D 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I CF1301-R9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CF1301-R9D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I LABORATORY BLANKS

1605-RYB <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I CF1301-PZB <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I
I

I 11DCE = 1.1-dichloroethene CH2C12 = methylene chloride t12DCE = trans-l.2-dichloroethno

11DCA = 1,1-dilchloroethane c12DCE = cis-1.2-dichloroethene CHCI3 = chloroform

111TCA = 1.1,1-trichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1,1,2.trichloroethane PCE = tetrachloroethene



I

TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2Cl2 t12DCE 11DCA c12DCE CHCI3 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I FORMER FIRE TRAINING PIT

I SOIL GAS SAMPLES

MAAF-B6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1,0E MAAF-D6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-D8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-E5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-E7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I MAAF-E <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-F4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-F6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-F6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-F8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-FZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-FZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-H6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I MAAF-H7 <1.0 <1.0 <1.0 <1.0 21 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-H8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.8

MAAF-H9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.6

I MAAF-HQ4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-J4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-J4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-J7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7

MAAF-J8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 29

MAAF-JZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.7
MAAF-K5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-K7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.3
MAAF-K7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 50

N MAAF-M6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2

I MAAF-M8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.3

MAAF-M14 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.0

MAAF-N2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.5

11DCE = 1,1-dichloroethene CH2CI2 = methylene chloride t12DCE = trans-1,2-dichloroethene

11DCA = 1,1-dichloroethane c12DCE = cis-1,2-dichloroethene CHCI3 = chlorofoml

11ITCA = 1.1.1-trichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1,1,2-trichlotoethane PCE = tetrachloroethene



i

i TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHC13 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

MIT

MAAF-N7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 16
MAAF-NY <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5I MAAF-P9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 :1.6

MAAF-PX <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.8
MAAF-PZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.9

MAAF-R3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-R8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I MAAF-R9 <1.0 <1.0 <1.0 <1 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-V8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-W4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-WZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I MF-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.9

MF-2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.0

IVMF-3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.2 <1.0 44
MF-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.4

MF-6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

i MF-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-13 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-13 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

l F-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-17 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
IVMF-1 8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I 11DCE = 1,1-dchlAmethene CH2CI2 = methylene chloide t12DCE = trans-1,2.-dchloroethene

11DCA = 1,1-dichloethane cl2DCE = cis-I.2-dchloroethenle CHCI3 = chloroformI : 111TCA = 1,1,1-trichlooetnane CCI4 = carbon tetrachloride TCE = trichlorethene

i112TCA = 1.,2-trichloroethane PCE = tetrachloroethene

II



I
U TARGET Project SLBR

TABLE 2 (CONT.)

3ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2C12 t12DCE 11DCA cI2DCE CHC13 11ITCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I' WATER SAMPLES

I FP-E5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FP-H7 <1.0 <1.0 <1.0 <1.0 375 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FP-J6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FP-M1 <1.0 <1.0 <1.0 <1.0 39 <1.0 <1.0 <1.0 <1.0 <1.0 6.5

FP-M8 <1.0 <1.0 <1.0 <1.0 13 <1.0 <1.0 <1.0 1.6 <1.0 78

FP-N2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.3
FP-N7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FP-PZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4

FP-V8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FP-W4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

IAAF-6W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-D6W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-D8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-E5W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-E7W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-E9W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-F4W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-F6W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-F7W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-F8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-FZW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-FW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-H5W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-H6W <1.0 <1.0 <1.0 <1.0 4.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-H7W <1.0 <1.0 <1.0 <1.0 725 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-H8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.6

I MAAF-H9W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.6

MAAF-HQW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-J4W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I MAAF-J6W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-J7W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.4

9 11DCE = 1,1-idlchloroethene CH2CI2 = methylenechloride t12DCE = trans.1,2-dichloroethene

11DCA = 1,1-dlchloroethane c12DCE = cls-l,2-dchloroethene CHCI3 = chloroform

IITCA = 1,1,1.trichloroethane CC14 = carbon tetrachloride TCE = trichloroethene

112TCA = 1,,2-trichloroethane PCE = tetrachloroethene



TARGET Project SLBR

TABLE 2 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

MAAF-J8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 51
MAAF-JZW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.7
MAAF-K5W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-K7W <1.0 <1.0 <1.0 <1.0 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 56
MAAF-K9W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 46

MAAF-M6W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 8.6
MAAF-M8W <1.0 <1.0 <1.0 <1.0 32 <1.0 <1.0 <1.0 2.5 <1.0 160
MAAF-MIW <1.0 <1.0 <1.0 <1.0 129 <1.0 <1.0 <1.0 1.3 <1.0 17
MAAF-N2W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 24
MAAF-N7W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 10

MAAF-NYW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 13
MAAF-P9W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.8

MAAF-PXW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.0

MAAF-PZW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.0

MAAF-R3W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-R8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-R9W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-W<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-W4W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-WZW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 41

MF-2W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.3
MF-3W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.2
MF-4W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-5W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.0

MF-6W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-7W <1.0 <1.0 <1.0 <1.0. <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2

MF-7W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-10W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I 11DCE = 1,1-dichloroetne CH2CI2 = methylenechlorde t12DCE = trans-1.2-dichloroethene

DCA = 1,1-dichloroethane c12DCE = cis-1,2-dichloroethene CHCI3 = chloroform

111TCA = 1,1,1-trichloroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112 TCA = 1.1.2-trichloroethane PCE z tetrachloroethene



I

ITARGET Project SLBR

TABLE 2 (CONT.)

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2CI2 t12DCE I1DCA cI2DCE CHC13 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

I MF-11W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-12W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -1.0 <1.0 <1.0 <1.0 <1.0U MF-13W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-14W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-15W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-16W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-17W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-18W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-J6W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FIELD CONTROL SAMPLES

U MAAF-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

i MAAF-3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-4 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

IMF-B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-1B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0I MF-3B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

* EQUIPMENT RINSEATE BLANKS

FP-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
FP-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-lW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-2W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-3W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-4W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-5W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

S11DCE = 1,1-dlchloethene CH2CI2 = methylene chltiide t12DCE = trans-1,2-dichlooethene

11DCA = 1,1-dichkoioethane c12DCE = cls-l.2-dichoroethene CHCI3 = chloroform

11ITCA = 1.1,1-trichloroethane CCI4 = carbon tetrachloride TCE = trchloroethene

112TCA = 1,1,2-trichloroethane PCE = tetrachloroethene

I



I

I TARGET Project SLBR

TABLE 2 (CONT.)

IANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2C12 t12DCE 11DCA c12DCE CHCI3 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

EQUIPMENT RINSEATE BLANKS (cont.)

U MAAF-6W <1.0 <1.0 2.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 ;<1.0
MAAF-7W <1.0 <1.0 2.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-1WB <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-2WB <1.0 "<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-3BW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

LABORATORY DUPLICATE ANALYSIS

FP-1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
FP-1R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I FP-4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
FP-4R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I MAAF-2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-2R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I MAAF-7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-7 <11.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-E5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

i AAF-E5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-E5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
I MAAF-E7R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-H9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.6

MAAF-H9R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.3

MAAF-M6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2
MAAF-M6R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2

MAAF-M8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.3
MAAF-M8R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 8.9

3i IIDCE = 1,-dlchkroethene CH2CI2 = methylen chokide t12DCE = trans- l,2-dichloroethene

11DCA = l,1-dchlomethane c12DCE = cls-I.2-dchlowethene CHCI3 = chloroform

111TCA = ,lI-trkchloroethane CCI4 = carbon tetrachlorde TCE = trichloroethene

112TCA = 1,1,2-trichloroethane PCE = tetrachloroethene



i

I TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

* SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 111TCA CCI4 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

LABORATORY DUPLICATE ANALYSIS (cont.)

U MAAF-N7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 16

MAAF-N7R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 15

MAAF-PZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.9

MAAF-PZR <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7

MF-3B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-PR <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-8R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-13 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-13R <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FIELD DUPLICATE ANALYSIS

FP-W4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FP-W4D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-H6W <1.0 <1.0 <1.0 <1.0 4.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0U MAAF-H6WD <1.0 <1.0 <1.0 <1.0 5.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-J6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

- F-4D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-J8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 29

MAAF-J8D <1.0 <1.0 <1.0 <1.0 <.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.4

MAAF-J8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 51

MAAF-J8WD <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 44

I 11DCE = 1.1-dichloroethene CH2C12 = methylene chlorde t12DCE = trans-1,2-dfchloroethene

11DCA = 1.1-dlchloroethane c12DCE = cis- 1,2-dichloroethene CHCI3 = chloroform

11ITCA = 1,1,1-t-chloroethane CCI4 = carbon tetrachloride TCE trichloroethene

112TCA = 1.1.2.trichloroethane PCE = tetrachloroethene

11i



I

I TARGET Project SLBR

TABLE 2 (CONT.1

I ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

I SAMPLE 11DCE CH2CI2 t12DCE 11DCA c12DCE CHCI3 111TCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

FIELD DUPLICATE ANALYSIS (cont.)

* MAAF-V8W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-V8WD <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-WZ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-3 <1.0 <1.0 <1.0 <1.0 <1,. <1.0 <1.0 <1.0 6.2 <1.0 44
MF-3D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.2 <1.0 44

MF-3W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.2
MF-3W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 8.4

MF-17 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-17D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

LABORATORY BLANKS

FP-1B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FP-4B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-2B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-7B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-7B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-E7B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-H9B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-K5B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-M6B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-M6B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

* MAAF-N7B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-N7WB <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MAAF-N7B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MAAF-R3B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MF-3B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I 11DCE = 1,1-dichloroethene CH2CI2 methylene chloride t12DCE = trans-1,2-dchloroethene

11DCA = 1,1-dichloroethane c12DCE = cis-, 12-dichloroethene CHCI3 = chloroform

I11TCA = 1,1.1-r'ichioroethane CCI4 = carbon tetrachloride TCE = trichloroethene

112TCA = 1.1.2-tbichloroethane PCE = tetrachloroethene

U



!

I TARGET Project SLBR

TABLE 2 (CONT.)

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I)

SAMPLE 11DCE CH2C12 t12DCE 1DCA c12DCE CHCI3 111TCA CC14 TCE 112TCA PCE

REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

LIMIT

MLABORATORY BLANKS (cont.)

I MF-7B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 :<I.0

MF-8B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MF-13B <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I
I
I
!

-=

S 11DCE = 11.-dlchloroethene CH2CI2 = methylenechloride tI2DCE = trans.l,2-ichloroethene

11DCA = 1,1d-chlomethane cI2DCE = cis-l,2-dichloroethene CHCI3 = chloroform
11TCA = 1., 1 -trkchloroethane CCI4 = carbon tetrachlodde T CE = trtchloroethene

112TCA = 11,2-tilchloroethane PCE = tetrachloroethene



I
I
I
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I APPENDIX A

i

I
I
I
3 SOIL GAS AND) GROUNDWATER

SCREENING CHROMATO GRAPHS

I
i

I
i

I
I



C-R14A CHROMATOPAC CH=2 Rr TNo. =54 *CR~AOPMILRA 3 -'930/0 14: j6:54

Analysis File : 1:@FILE2

I(ECD) SLBR2-A

ATTN: 6 (ECD RANGE=0, 800 UL)

I- ----------------------------------- ------------
I, .7

* g ------------ ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I

-- -- -- --------------------------------- -----------------------

w c



ii~igiu .3o59f1 -1.3649

C-R4A CHROMATOPAC CH=I REPORT No.=53 CHROMATOGRA =I:LBR2AF. C34 93/09/20 14:16:52

Analysis File FILE-1

(FID) SLBR2-A CF/O/-"

ATTN: 1 ( RANGE=. 800uL )

j.... ...... ..................................................

I 'I

- ---------------------------------------------------- _{ /0 .8 8 3

-- -  -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-4 0/4. 081
0/4. 308

I 5 ------------------ -- -- - -- --- -- ------ -

II

0/.1 0/5.1568 /443
• 0 /14465

0/5 664 0/5. 559 .
.5842-6 ---- [ - --- -- -0 / 5.-9M -6 76 .-16 5 ..... .... .. .. ...--- - -- - -- - -- - --- -- -- -- -------- -- -----... .. ...

', .__,--0/6 413 0/6.286

' 3/6. 656

I'

r ----- ----- /7L. 4 -0 0 /7. -...... -- - - -- - -- - - -- - -0/6. 832- - - - - - - -

' - .4 8 -- 5 / 7 .2 9 7

i ==0/7.7230/
i0/7827

i 0/8.286 
on

Iii

0/8.432 0/860

l 0/8 .846
[ 0/. 3470/9. 232

0/.4 0/9.512
>0/9. 688



TOTAL 5097 2093 0

C-R4A CHROMATOPAC CH=2 REPORT No.-87 '/CHROMATOGRAM=2:LBR2DE.C28 93/09/23 10:56:24 C.

Analysis File : I:@FILE-2.- 
0

(ECD) SLBR2-D /4,4F- A6J

ATTN: 6 (ECD RANGE=0, 800 UL)

S)==/0. 799
0. 0/1.002

------------- --------------------------------------------------------------------------------

I ~ -9... ....... 908

i zl /2.824

-- -- - - -__ / 4 7 0 - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Iil 6/3.754

r -- ----------. .... .

i i

./7.558

l8 "

i-- ------------------------------------------------------------------------------

0 0 ------------------- --------------.. ...........................................



SAMPLE No. 18 4,

C-R4A CHROMATOPAC CH=I REPORT No. =81 CHROMATOGR MI=2:LBR2DF.C28 93/09/23 10:56:22

Analysis File : FILE-i

I(F ID) SLBR2/ i: AA ~AqF -MgJ8

ATTN: 1 ( RANGE=1, 800uL )

- - -.. ._........ ...... .................------------------------------------------------I
---------- /0-------0/~s -----------------------------------------------------

= /1. 253 0/1.356

'0/1. 802

-- 072-023 -----------------------------------------------------

m---- ------------------------------------------------------------------.. . . . . . . . . . . . . . . . . . . . . . .

* >0/3. 403

I .................... ............... .. .

I

-----5 ------------------------------------------- -----------------------------------------------. .

I!' -- 0/5. 622

iF - -,- --------------------------------------------------------------------------------------.. . . .-

I-------------------------------------------------------
I

I

I.



TOTAL .11538 2204 0

C-R4A CHROMATOPAC CH=2 REPORT No. =33 CHROMATOGRAM=1:LBR2CE.C37 93/09/22 13:33:29

I Analysis File : 1:@FILE2.

(ECD) SLBR2-C /41 W -/7

* ATTN: 6 (ECD RANGE=0, 800 UL)

--- -- --- -- - --- -- -- I1- -----------------------------------------------------------------I i i /0783

I--------

-- 1 -_: 0/13500/1.520

/1/1.908.

----------------------------------------------------------------------

0/2.785

----------------------------------------------------------------------------------------------

O/1/. 05

0/1Q. 680

- - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 /11.670

I.
I 7 ,1,/11



•................. 

,% -- 
-

C-R4A CHROMATOPAC CH=I REPORT No.=39 CHROMATOGRAM=2:LBR2CF.C37 93/09/22 13:33:27

Analysis File : FILE-I

(FID) SLBR2-C /MAA F P 7

ATTN: 3 ( RANGE=1. 800uL

I7

---- -o----------------------------------------------------------------------------------------- 

......

IL -0/2. 095

0/2. 475

0/3. 192-- - -- -

0/.2 1/3.426
r- -4 ------ -0010 --------------------------------------------------------------

0/4. 266
0/4.391

~0/4. 803 /b90156

I --
O/1.. 113

.5.405 0/5.296
I o0/5. 616

0/5.783
6__ -0/ .9 16 '-2-0/6.117

nA/, q7 0/6. 244

0/6i485

416.793

6 -6f --------------------------------------------------------------------

- 3. . . - == 0/ . 22 0 /. .391

0/.46

0/7 0/.9682

',/8 
2/.466', 

- 0/ 83 22 0 8. 9
o / -

,~~ 

0//829

r--6- .... 
0/.117-

: 
'~0/5.780 /9.8260 

6.24I:: 
__,,,. .I! 

.48 /6 1

i r . . o/ -9 ----7.117 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



C-R4A CHROMATOPAC CH=2 RT No. =31 CHRO9TOGRAM=I: LBR2,,. 03/09/22 12:55:27

Analysis File : 1:@FILE2.

(ECD) SLBR2-C //M,.4F - 7/

ATTN: 6 (ECD RANGE=0, 800 UL)

----------------------------------------------- --------------------------...---..-------------

=9/O. 787.
0/0. 986 

......

01520

1/1.898r -- - ---------------------------------------------------- I

.-4 3/2. 529
6 0/2.791

0/3.083 0/3. 194-/344
7/ 9/39447

.7 3. 9 8/4.205
*--- ----------------------------------------------I --- ---- -- ... ... .- -- -- ----

I ~~9/5. 125 95 7,955.27

0/5.574
-a / 5 --9 6 6 -- -------------- --------------.- -----.- --------- -----------.- --

0/6.180 0/6. 325

0/6.559

,, Y -7 -- -- -- - - - 11/7.515 ,

: > 0/8.089

I 0/9. 169
0 /9 .:3 7 3 -------------------- ------------------

I ---.-6 ------- :6- --------c

0/9.:908 0/10.054

*0/1d.335

0/1. 543R. -~ .. ..... ...... ...... .........

~ ~'I

.- 1- ..

.,, ,..r.., ;., :':.;" <,',..- .-.--;.3."' :... ...':"" : :" "": ' . .' '---! . -... ,:.:-: :5 "-. ". :!!..' .



C-R4A CHROMATOPAC CH=1 REPORT No.=40 CHROMATOGRAI=2:LBR2CF.C 93/09/22 ,12:55:25

Analysis File : FILE-i 
(FID) SLBR2-C IIA F -H ,

I ATTN: 5 (RANGE=I. 800uL )

I/. . .. . . .. . . . .87.. . . . . . . . . . .. . .. . . . . . . . . . .. . . . . . . ..3 0 7

0/1./241 / . 9

0//1.242

"60/1.5538
- 0/1. 758r- -- . . i0/ - - 97@ - W04 ---------------------------------------------------------

I0 3 0/2. 478[1/2.7,766

----------------- ----- -------------- ------------------------------------------------ / 59

l 0/0/51900

//3..429

0/3. 806I -- W .- ./-- ----------------------------------

-------------------------------------

0/4.2686
a==825=~3 8/4.392

/4-9

~~~0/4.806 2/ 7 2 / . 9
-5- - - -- - -- - -- - -- 4--- -9,26--- - - - - - - - - - - - - - - - - - - - - - -

- '.5 ..... -- 0 / 5 .1 1 7
0 / 5 . 4 0 90 / 5 3 0 0

0 0/5 .20 1 0/9. 307
I 0/5. 7900/.2

00/6. 
249

I /9. 8300/6619.9~4/6. 800

0~/7. 121
__7.267 0/7.410

0/7 .7920 /7 .68 6

__ 08. 2530/8. 323 0/8. 393

__9 ...... 08 .65 08 .05 0 .
'~ 8.9 

649- - : 0/9. 13 0/945

I

Ii

0/930 0/964



TOTAL U Y -
C-R4A CHROMATOPAC CH=2 RT No.=102 CHRO.IATOGRA,=2:LBR2BE(, 93/09/21 13:30:31

Analysis File 1:@FILE2

(ECD) SLBR2-B ,A4A4E -

I ATTN: 6 (ECD RANGE=O, 800 UL)

I €'!i0.776

, _ -0/0. 986
I t - - - - - - - - . . . . . . . . . . . . . . . . . . . . . .... . .- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

f-.-I

a a
I .--------

" 6/3.756

* Ii

.0/5.706

* -------------------------------------------- -------- ------------------------------------------------------------------------ a

-------- --

I * '> 2'"

-6 - --.-.-.- -

'Vb.



SAMPLE No. 25

C-R4A CHROMATOPAC CH=I REPORT No.=101 CHROMATOGRAM=2:LBR2BF.C4O 93/09/21 13:30:27

Analysis File : FILE-i

* (FID) SLBR2-B A ,4/F- VXIY

ATTN: 1 ( RANGE=1, 800uL )

-----.-. ------- --------------- --------------- --------------- --------------- ---------------

I -
- --- - - - - - - -...................................................I

-----.--------------------------------------------.................----------------------------

I - - ...............................................................................................

I

------------------------------ -----------------------------------------------------------------------------------------

I

I ----------------------------------------------------------------------------------------

1 < --- ---------------------- ---------------------I
I
I



TOTAL 1473 664 0

i C-R4A CHROMATOPAC CH=2 REPORT No. =83 CHROMATOGRAM=2:LBR2DE.C24 93/09/23 09:40:22

Analysis File : 1:@FILE2.

(ECD) SLBR2-D /1 ,4,4P -

ATTN: 6 (ECD RANGE=O, 800 UL)

3 ,6
II
Ii

I

0/O.71/96
..-- 0/1. 001

It
I

r - -.-6 [6/3.752

-- ----, --------------------- -------------------

r -- - --- --.. . . . . . - . . . . . . . . . . . . . . .

-i ------------ 7---" ----------------'

---- -.. .. .. .. . r --- -- --- -- -- --- -- -- --- -- -- --- -- --- -- -- --- -- -- --- -- --



S PLE No. 14
C-R4A CHROMATOPAC CH=1 REPORT No. =77 CHROMATOGRM=2:LBR2DF.C24 93/09/23 09:40:20

Analysis File : FILE-I

(FID) SLBR2-/ " /q F -F 5-

ATTN: 1 ( RANGE=1. 80OuL )I- ...------------------------------------------------------------------------------------------------

t -1 - /f.0570/0880------ --------caw------------------------------------------------------I

* 0/1.251 0/1.354

I -- -----------------------------------------------------------------------
S F------0/1.-798

I

----------------------------------- -----------------------------------------------------------------------------------------

I

- - - - -.. .. . ... . . . . .. . . . . .. . - --.. . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . . . . .. . . . . .. . . . .. . . . ... . . . . . . .. . . .

I -------------------------------------------------------
* r -+------------------------------------------------------------- -----------------------------------

7

V

r ---- - -----

0/8.246

--------------------------------------------------------------------------------------------

I ,

Ii
I



I

m Fort Riley DSER - High Prioriy Sites

I
I
I

I ATTACHMENT B

I

I BORING LOGS AND
GROUNDWATER MONITOR

WELL DATA
I

I
I BORING LOG

LEGENDly

silt:
m Shale:

Limestone:
Silty Sand:

m Sand:

Gravel:

I Field screening was performed

with an tHNu Meter

I

I
I



HOLE NO.

HTW DRLLINGLOG HLN

I. COMPANY NAME 2 , DRILLING SUBCONTRACrOR SHEE T I

Louis Berver & Associates, Inc. La'ne Westem - Witchita, KS OF 3 SHEETS

3. PROJECT 4. LOCATION

High Priority Site Investigation, Fort Riley, KS EOD Range, OB/OD area, Fort RileyvKS

5. NAME OF DRILLER 6. MANIFACTlURERS DESIGNATION OF DRILL

John Gorick Mobile drill B-57

7. SIZES AND TYPES OF 4.25 x 8" Hollow Stem Auger 8. HOLE LOCATION

DRILLING AND SAMPLING CME continuous core sampler South of east pit

EQLJPM[W'r 9. SURFACE ELEVATION
_ _ _1185'(topo)

10. DATE STARTED II. DATE COMPLEID

28 September 1993 28 September 1993

12. OVERBURDEN THICKNESS 15. DEPTI GROUNDWATER ENCOUNTERED

NA 
NA

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILING

NA COMMENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

2 0 .0 ' _ _ _ _ _ _ _ _1 1._O TLN M BRFO RB X E

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF ORE BOXES

NA

2. SAMPLES IOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIF] OTHER (SPECIFY) IOTALCORE

ANALYSIS Priority Pollutant EPA 6020 ICP/MC RECOVERY

Metals EPA 8330 HPLC

22. DISPOSITION OF HOLE BACKILLED MONTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
I X GrCouted rO oW1 .o

FIELD U

DESRIPION OF MATERIAJS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

Dry to 14.T.

I2
I0
I0

i 0 - 3'
- Clay, dark yellowish

brown, firm.

OBOD-
SB2-001
disturbed

3-5'

Clay, dark yellowish
* brown, firm with frag-

ments that are white,

5 1 angular to subrounded. _______

PROJEC HOLE NO.
; Fort Riley -igh Priority Site Iwcstigations SB2



I

HOLE NO.

HTW DRILLING LOG
I .COMPANY NAME 2. DRILLING SUBCONTRACTIOR SHEET I

Louis Bemer & Associates, Inc. La'ne Western- Witciita, KS OF 3 SHEETS

3. PROJECT 4. LOCATION

High Priority Site Investigation, Fort Riley, KS EOD Range, OB/OD area, Fort Riley,KS

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

John Gomick 
Mobile drill B-57

7. SIZES AND TYPES OF 4.25 x 8" Hollow Stem Aueer 8. HOLE LOCATION

DRIIJ1N AND SAMPLING CME continuous core sampler South of east pit

EQLfrMENTrr 9. SURFACE ELEVATION
1185'(topo)

10. DATE STARTED 11. DATE COMPLETED

28 September 1993 28 September 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

NA NA

13. DEPI DRIL.ED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING

NA 
COMMENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

20.0'

18. GEOTECHNICAL SAMPLES DISTURBED UNDISURBED 19. TOTAL NUMBER OF CORE BOXES

NA 1__ _ _ _
20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

ANALYSIS Priority Pollutant EPA 6020 ICP/MC RECOVERY

Metals EPA 8330 HPLC

22. DISPOSITION OF HOLE BACK IE FD MoNITORINGWELL OTHIER (SPECIFY) 23. SIGNATURE OF INSPECT2OR

x Grouted ED
r I-IIJ NxR

FIELD) R.

LITH, DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

Dry to 14.7.

2

c 0 - 3'
- Clay, dark yellowish

brown, firm.

OBOD-
SB2-001
disturbed

3 - 5'

brown, firm with frag-

ments that are white,

5 angular to subrounded.I PROJECT HOLE NO.
Fort Riley High Priority Site Investigations SB2



HOLE NO.

HTW DRIILLING LOG sB

I PROJECT 
INSPECTOR 

SHEET 2

High Priority Site Investigation, Fort Riley, KS Ed Wieland OF 3 SHEETS

FIELD --'ORI

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
RESULTS NO. NO. COUNTS

I
I6

I 7

c OBOD-
-- SB2-002

8 5 -8.5' disturbed

Clay, reddish brown,

firm to hard.

I
9-

I
8.5 - 10'

- Clay, yellowish red, and

10 - very hard, undisturbed.

- OBOD-
SB2-003
undisturbed

I 1"

12-

I
10 14.7'

lay, yellowish red, firm
1-- :ohard.

131

PROJECT' 
HOLE NO.

fortcog.prs Fort Riley High Priority Site Investigations 
S12



m 
iHOLE NO.

HTW DRILLING LOG SB
INSPECTfOR SHEET2 

PROJECT 
OF 3 SHEETS

High priority Site Investigation, Fort Riley, KS Ed Wieland

FIE.LD CRIREAK
I TM DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOWRMAK

RESULTS NO. NO. COUNTS

I 6

I

7

OBOD-
SB2-002

8 - A 5 -8.5' disturbed

-Z Clay, reddish brown,
- firm to hard.

I9

I8.5 -10'

- Clay, yellowish red, an
10 - very hard, undisturbed.

OBOD-
SB2-003

undisturbd

o - 14.7'
lay, yellowish red, firm

a ,, -- o hard.

PROJECTHOLE NO.

ft13,ilac~pS Fort Riley High Priority Site Investigations SB2



I

I HTWDR INGLOG oo
PROJECT • INSPECTR SH.ET3

Hih Priority Site Investigation, Fort Riley, KS Ed Wieland OF 3 SHEETS

FIELD CORE

LIMT DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

0

14- U

-610 - 14.7' (cont.)
Clay, yellowish red, firm-- to hard.

0 0 0<

0 0 0 0 c 14.7 20' moist.

0 0 0

000 

0 0oO 16-

o000

I 0000 18

0 00 40

0 0 0S
>0 0 0

0o0o0 17-

I 0 0 0 f n

ula uot 2"dimeer

000

ooo) 18 __ ___ 18
0 0 0

0 0 O0

)0 0 0

0000 19 Sand, medium-fine, wit
1900 0 - clay (5-10%), yellowish

S red, moist, soft. Lime-
I -- stone and shale

o0~o 0--00 fragments in clay,
o00 o 20 --- angular to subang- Stopped drilling. Total depth=20'.

I Z ular up to 2" diameter.

IPROJECT HOLE NO.

I VIyfog.Pr Fort Riley High Priority Site Investigations I SB2



I

HOLE NO.

HTW D.RIING LOG S

1. COMPANY NAME 
2. DRILLING SUBCONTRACTOR OF 3 SHEETS

Louis Berger & Associates, Inc. 
Lane Western - Witdcita, KS

3 PROJECT 
4. LOCATION

Higli Priority Site Investigation, Fort Riley, KS EOD Ranpe, OB/OD area, Fort Riley,KS

5. NAME OF DRILLER 
6. MANUFACTURER'S DESIGNATION OF DRILL

Mobile drill B-57

7. SIZES AND TYPES OF 4.25 x 8" Hollow Stem Aueer 8. HOLE LOCATION

DRILLING AND SAMPLING CME ntinuous core smpler South of west it. Aporoxinately 125' east of SB2.

EQUJIPMEN4T 9. SURFACE ELEVATION
1185'(topo)

10. DATE STARTED 11. DATE COMPLETED

29 September 1993 29 September 1993

12 OVERBURDNTHICKNESS 5. DEPTH GROUNDWATER ENCOUNTERED

NA 
NA

13. DEPTH DRILLED A.rO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING

NA 
COMMENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENT (SPECIFY)

20.0'

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

NA

20. SAMPLES FOR CHEMICAL VOC METAVSROTHERY Y) OtER SPE T S 2T C

ANALYSIS Priority Pollutant EPA 6020 ICP/MC ____

Metals EPA 8330 HPLC

22. DISPOSITION OF HOLE BACEILED MONITORINGWELL OTHER (SPECIFY 23. SIGNATURE OF INSPECTOR

X Grouted V4 , ,,

FIELD)CCR

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

0 - 20' dry.

I -

2 OBOD-
SB3-001

0 disturbed

0-4'

Clay, dark yellowish
brown, firm, dry to
slightly moist. Also
scattered limestone

4 fragments up to 0.5" 3.5 ppm

diameter in the clay.

4 -7.7'
Clay, reddish brown, OBOD-

SB3-003
- firm, with some gray undisturbed

5 - - shale streaks. 0.6 ppm (4 S 0,)

PROJECT 
HOLE NO.

f Fort Riley High Priority Site Investigations S11



I

I _HOLE NO.HTW DRIE LING LOG SB

S PROJECT INSPECTOR S!HET 2

High Priority Site Investigation, Fort Riley, KS Ed Wieland OF 3 SHEETS

FIELD -'ORE
DEPTH DESRIPTIONOFMATERIA SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

-- OBOD -
I -- SB3-003

__ undisturbedA
-- (4.5- 6.0')

I _

7 4 -7.7' (cont.)I =Clay, reddish brown,
-- c firm, with some gray

En shale streaks. 0.6 ppm
'a 7.7 - 8.0'

8 Clay, silty, reddish
brown, undisturbed.

I9 8.0-9.2'
- Clayreddish brown,
- firm.I- 9.2- 10'

Clay,reddish brown,
10 firm, with small

10" limestone granules.

I
I11

r-

12- n

- 10-15' OBOD-
Clay, reddish brown, SB3-003
firm with small pieces undisturbed

-- _ _ _ _(12-___ 13.5 _ _ _ _ _ _ _ _ _ _ _ _

of dark brown shale up 0.4 ppm (12- 13.5)

13 1 to 0.5" diameter. I I I

IPROJEC
T  HOLE NO.

ftry~oglpts I Fort Riley Hfigh Priority Site Investigations SB3



I

RSLHOLE NO.HTW DRILING LOG B

I PROJECT INSPECTIOR SHE-Tt 3

il Priority Site Investisation, Fort Riley, KS

FIELD CORELITH. DEPTH DESRIPTION OF MATERIALS SCREEN Box SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

OBOD-

Locally fissile pitecbed

14 €-t 10 - 151 (cont.)
SClay, reddish brown,

I firm with small pieces o

dark brown shale up to 0.4 ppm
15 10.5" diameter.

14.7 - 201 moist.

16-

17

I0

18"-

Clay, reddish brown,
i9-- firm with small piecesI9 of dark brown shale

- up to 0.5" diameter.
-Z Locally contains

limestone fragments,

--- 20- angular to subangular. 
Stopped drilling. Total depth=20.

1-2" diameters.

1PROJEcr HOLE NO.

fety*tMog.pr I Fort Riley High Priority Site Investigations SB3



I
I

-]HTW DRILING LOG S1

I 1. COMPA.NY NAME 2. DRILLING SUBCNTRACTOR SHEET 1

Louis Better & Associates, Inc. La~me Westem -Witchita, KS OF 3 SHEETS

3. PROJECT 4. LOCATION

-High Priority site Investigation, Fort Riley', KS EO0D Range 013/013 area, Fort Riley,KS

5.NM F RLE 6. MANUFC-TURER'S DESIGNATION OF DRILL

John Gornick Mobile drill B-57

7. SIZES AND TYPES OF 4.25 x 8" H
o l l

o
w S

te m Auger 8. HOLE LODCATION

DRILLING AND SAMPING CME continuous core samler North of East it.

EQUIMENT9, SURFACE ELEVATION

1193'(topo)

10. DATE STARTED i. DATE COMPLETED

29 September 1993 29 September 1993

12 OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

NA N.A.

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND E ED TIME ArER DRILUNG

NA. COMMENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

20.0' DISTURB OF CORE BOXES

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

ANALYSIS Priority Pollutant EPA 6020 ICP/MC RECOVERY

Metals EPA 8330 HPLC

22. DISPOSITION OF HOLE BACKI LLED MONTORINGWELL OTHER (SPECIFYI 23. SIGNATURE OF INSPEClOR

X Grouted 0 wie. ^10

FIELD

ITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNIS

-- 0,-i, Clay. Dark

brown organic matter,
-- firm.

1 1'-4' Clay. Reddish

I - brown with white
fragments, dry. 0'-15'Dry.

I-
-- o OBOD-
,.., SB4-001

(2-5')I

I-

4-" 4'-6' Clay. Reddish

brown with white
fragments, dry.

PROJE-- 
HOLE NO.

Fort Riley High Priority Site Investigations - OB/OD Area SB4



I

I _HOLE NO.HTW DRILLING LOG B

S PROJECT INSPECTR SBEET 2

High Priority Site Investigation, Fort Riley, KS Ed WielandOF3SET

HIELM ORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
ESULTS NO. NO. COUNTS _____________

4'-6' Clay. Cont. 
O BO D-

~SB4,002
dturbed

I 6'-8' Clay. Reddish
brown with angular
white fragments,
dry. At 6', 30% less

fragments. Appears
- undisturbed below 6'.

0
0

8.-

8'-10' Clay. As aboveU with less fragments,
firm, dry.

I9
I

I ~10.. -

10 - 15' Clay. Reddish Recovered 4'.

brown, firm limestone
fragments throughout.

-

12

12 OBOD-
SB4-003
undisturb

(12'-13.5')

13 _- I _ I_ _!nI

PROJECT HOLE NO.

ftYA9rlygpr Fort Riley Mgh Priority Site investigations - OB/OD Area SB



I
I

HTW DRILLING LOG S134OE O

I _ROJECT INSPECTOR SHEET3
High Priority Site Investigation, Fort Riley, KS IEd Wieland OF 3 SHEETS

FIELD CORE

L1T-. DEPTH DESRIPTIONOFMATERIALS SCREEN BOX SALE REMARKS

RESULTS NO. NO. COUTS _____________

10,-15' Clay. (cont.)

I

I
1 15'-20' Clay. Light 15'-20' Moist.

yellowish brown, soft tc
firm, slightly moist.

I
I
I
I
I
I
I

20' Total Depth. !0 Stopped drilling.

I

I __ __ _ __ __r _ __ __ _ _ __O___ __ __ _NO_ _

I ~ gpsIFort Rileyigh Priority Site Investigatioas - OB/OD Area HENO



HTW DRIJING LOG [sB15
1. COMPANY NAME, 2. DRILL/ING SUBCONTRACTOR S HEE I ,

Louis Berger & Associates, Inc. [Lan= Wetern - Witchita, KS l OF 3 SHEETS

S 3. PROJECT I4. LOCATION

High Priority Site Investigation, FortRile,, KS EOD Range, OB/OD area, Fort RileyKS

-5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL

John Gornc Mobile drill B-57

7. SIZES AND TYPES OF 4,25 x 8" Hollow Stem Auger 8. HOLE LOCATION
DRILLING AND SAMPLING CMEwn~tinuouscoresamtple r  North of Wet pit.

EOUIPMENT I 9. SURFACE ELEVATION

1194'(topo)

I 1o. DATE STARTED 11. DATE COMPLETED
I__ __ " 29 September 1993 29 September 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNIERED

NA NA

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFIER DRILLING

NA. COMMENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18.0'

18, GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20* SAMPLES FOR CHEMICAL VOC METALS 07-HER (SPECIFY)t OTHER SPEC OTHER SPECI 21. TOTAL CORE

N.A 
I 1 7ANALYSIS Priority Pollutant EPA 6020 ICP/MC RECOVERY

Metals PA 8330 HPLC

22. DI IN oFHED MONRINGWELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

___ 
'__ _ _ _ L Grouted

FIELD '

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

0'-4' Clay. Dark brown, 0.1 ppm Recovery 20".

silty, with limestone (0'4')

fragments. Well
consolidated. Some
organics.

I
I
I

OBOD-
SB5-001
diturbed
(3'-4')

4'-8' Clay. Dark gray, 0.1 ppm

silty, with calcarcony (4'-8) Recovery 4'.

nodules. Grading to cla
light brown, silty, with
limestone fragments
below.

I tryzo PROJECT ]HOLE NO.

Fort RA:High Priority Site hrvestigations - OBiOD Area SB5



I

I _HOLE NO.HTW DRIILLNG LOG SW
I PROJECT INSPEC"TOR SI-t=t2

High Priority Site Investigation, Fort Riley, KS IMike Miles OF 3 SBEETS

FIELD ORE

LIT DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

4'-8' Clay. Cont. 0.2 ppm OBOD-
I SB5-002

(5'-6')

I6

I
I7

I !-0
8'-10' Clay. Light brow ,o02 Recovery 2'.

- silty with calcareous
shale and limestone
fragments. Consolidate
and undisturbed.

OBOD-
SB5-003

10 0.1 ppm0')

10 - 14' Clay. Light
brown, silty, noI fragments. Well
consolidated.

I0

12m-r£
I -
I

PROJECT HOLE NO.
ffii1og Fs Port Riley High Priority Site Investigatiom - OB/OD Area SW



I

HTW DRILLING LOG SWLENO
PROJECT INSPECTOR SHEET 3

- High Priority Site Investigation, Fort Riley,, KS Mike Miles OF 3 SHEETS
II

FIELD CORE
• II7. DEPTH DESRIPTTON OF MATrFRIAL SCREEN BOX SAMPLE BLOW REMARKSI RESULTS NO. NO. COUrNTS

10'-14' Clay. Cont.

14 ,14'-15' Silt, light gray,

clayey with some very

15'-16' Silt, reddish
15 brown, clayey withI• some very fine

sand and some

i 16'-18' Clay, silty, oliveI ~ green. No fragments.
CWell consolidated.

I
I
U 18' Total Depth.

I 18' Stopped drilling.

I

I
IlPRoJEr - HoLE No.

nfy~4*rflo . U For Rile Hi Piority Site Invtiation - OB/OD Area SR5_'



I
m HOLE NO.

HTW DR GLGING LOG
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1

Loi evr&AscaeInc. L'ayne Western - Witchita, KS OF 3 SHEETS

"3. PROJECr" 4. LO)CATION

High Priority Site Investigation, Fort Riley, KS EOD Range, OB/OD area, Fort RileyKS

S. NAME OF DRILIER 6. MANUFACTURER'S DESIGNATION OF DRILL

John Gomick Mobile drill B-57

7. SIZES AND TYPES OF 4.25 x 8" Hollow Stem Auger 8. HOLE LOCATION

DRIING AND SAMPLING CMyE continuous core sampler Northeast of pit.
FLUIPMENT 9. SURFACE ELEVATION

1185'(topo)
10. DATE STARTED 11. DATE COMPLErED

1 October 1993 1 October 1993

* 12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

NA NA

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING

NA COMMENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURIEMENIS (SPECIFY)

18.0'

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

NA

20. SAMPLES FOR CHEMICAL VOC METALS OTHER(SPECIFY) OTHER SPECIFY) OTHER SPC 2LTOTALCORE

ANALYSIS Priority Pollutant EPA 6020 ICP/MC RECOVERY

Metals EPA 8330 HPLC

22. DISPOSITION OF HOLE BACKFILLED MON'ORINGWELL OTIIER (SPECIFY) 23. SIGNATURE OF INSPECTROR

I _ ___ ___ Grouted
FIELD RE

DEPTH DESRIPTION OFMATERIAILS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

0'-2.4' No Recovery. 0.1 ppm 0'-18' Dry.

! -0

2.4' 3.4' Clay. (disturbed
zone) Dry, moderatelyI consolidated, abundant
gravel fragments.

I 3.4'-8.4' Clay. (disturbed
zone) Gravel fragments
less than or equal to 1",

4 " clay moist, dark brown.

OBOD-
SB6-001

5__ (disurbed)

I II =HOLE 
NO.

HFrt Riley Igh Priority Site Investigations - OB/OD Area SB6



I
m HOLE NO.

HTW DRIILLING LOG sB6

I PROJECT INSPECTOR S-T-2
High Priority Site Investigation, Fort Riley, KS ISteve Keller OF 3 SHEETS

FIELD CORE

ITH DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

3.4'-8.4' Cont. 0.2 ppm

6 Cont.

OBOD-
I SB6-001

disturbed

7 (4.5'-8')

8' Undisturbed.
I- 8.4,-9.5, Weathered Dy.

- - shale. (undisturbed)
-Z Poorly indurated, semi-

9 plastic, partings contain
white powdery
carbonate mineral. 0.1 PPm

Dry and overall color (95'-135')

medium yellow-green.

-10 9.5'-10.7' No Recovery.

10.7'-13.5' Silt. Dry.

'' .Medium yellow-green,
well sorted, dry, poorly
i ndurated. Grades

"-- 0downward to
- . unlaminated clay OBOD

12 with some blocky SB6-002
fracturing, minor (115'12_)

orange oxidation

mottles, dry.

[PROJECF IHOLE NO.

-fety1Iog pI Fort Riley High Priority Site Investigations - OB/OD Area SB6



I

I HOLENO.HTW DRIILLING LOG S
I PROJEC INSPECTOR SI-IET3

High Priority Site Investigation, Fort Riley, KS Steve Keller OF _3 SHEETS

FIELD CORE

LITL DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

10.7'-13.5' Silt Continue d.0.1 pp.
(13.5'-18'

13.5'-15.5' Siltstone.
Highlyindurated mediu

14 0 gray-green, well sorted
4 siltstone, calcareous, on,

possible shell fragment.3 Trace coarse-grained
calcite crystals. Dry,
"pops" in fingers,

calcareous.

15.5'-18' No Recovery.

I

I
18 18' Total Depth. 18' Stopped drilling.

I
I
I

I

I fiilOg~pts / Fort Riley High Priority Site Investigaions - OB/OD Area SB6



I

I HTWDR NG LOG
. ANY NAME 12. DILIN SUBCONTrRACMR SHEET 1I Louis Berpr & Assocates, Inc.I ne Western - Witchita. KS OF 2 SHEETS

3. PROJECT 4. LOCATION

High Priority Site Investigation, Fort Riley, KS EOD Range, OB/OD area, Fort RileyKS

5. NAME OF DRILLER 6. MANUFACrURER'S DESIGNATION OF DRILL

John Goruik Mobile drill B-57

7. SIZES AND TYPES OF 25 x 8" Hollow Stem Auger 8. HOLE LOCATION

DRILLING AND SAMPLING CME continuous core sampler North of pit.
EQUIPMENT I9. SURFACE ELEVATION

1190'(topo)

10. DATE STARTED 11IL DATE COMPLETED

2 October 1993 2 October 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

NA NA

13. DEPTH DRILLED NTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING

NA COMMEffNCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
9.51

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF ORE BOXES

NA

20. SAMLES FOR CHEMCAL VOC METALS OTHER OTH-RSEETHER (S PECi ',2TOA CORE

ANALYSIS Priority Pollutant EPA 6020 ICP/MC RECOVERY

Metals EPA 8330 HPLC

2DISPOSITION OF HOLE BACKFTIED MONrIORINGWEILL OTHER (SPECIFY) 23. SIGNATUREOFINISPEC 1DOR ,"

I X Grouted

FIELD 0

TI{ DEPTH DESRIPTIONOFMATERIAL SCREEN BOX SAMPLE BLOW REMARS

RESULTS NO. NO. COUNts

- 0'-0.5' Soil black, moist, 0.2 ppm Moist.
o organic clayey soil. (°'.5)

- 0.5'-3 Clay. Medium

1 brown, platic, moist,
I disturbed zone material

-: minor angular granules
and pebbles.

I {OBOD
2 "SB7-001

0

3 3 3'-4.5' Clay. Highly

disturbed, moist, plastic

with abundant angular
granules and pebbles.

4 { Disturbed soils.

4.5'- 4.7' Clay. (same as 0.2 ppm
(4.5'-9.S')I O.5'-3') OBOD-

4.7'-6.1' Clay. Contin- SB7-002

ued on next page. (45)
IPOJECT HOLE NO.

HFort Riley igh Priority Site Investigations - OBID Ares s17



I
i HOLE NO.

HTW DRILLING LOG B

IpROJECT-  INwSPECTOR Sl-ETsl2

HihPirt Site Investigation ,Fort Riley, KS Steve Keller OF 2 SHEETS

I FIELD CORE.:

H.DEPTH DESRPTTON OFMTERALS SCREEN BOX SAMPLE BLOW REMARKS

ERESULTS NO. NO. COUNTS

- 4.7,-6.1 Clay Cont. (cont.) 5' Undisturbed Soils, nearly dry.

- Intercalated light browr SB7-002

I and olive-yellow, fissile,
- minor silt content.

6- Blocky, nearly dry. 6' Intercalated because horizontal
color layering is not necessarily

. 6.1'-9.5' Clayey Silt. stratigraphic bedding.
' - Light yellow-green,

highly fissile, ochre
oxidation patches, dry,
highly laminated,

" weakly indurated,
0. with trace black3:':3: -

Lo fracture coatings.
• . . . -- OBOD

S137-003

9.5' Total Depth. 9.5 Stopped Drilling.

I10-

L 3 PROJECT HOLE NO.
fti1yinlagrs Fort Riley High Priority Site Investigations - 0OB/OD Are SB7



I
[HTW DRILLING LOG B

1. C2OMPAuNY NAME [2. DRILLN SUBCONRACTOCR [SHEET 1

Louis Berger & Associates, Inc. ILayne Western - Witchita, KS [OF I SHEETS
U 3 PROJ ,1LOCATION

High Priority Site Investigation, Fort Riley, KS EOD Range, OB/OD area, Fort RileyKS

5. NAME OF DRILLER 6. MANUACTURE 'S DESIGNATION OF DRILL

John Gornick Mobile drill B-57

7. SIZES AND TYPES OF 4.25 x 8" Hollow Stem Aueer 8. HOLE LOCATION

DRILLING AND SAMPLING CME continuous core sampler Southeast of pit.

EQUIPMENT [ __ 9. SURFACE ELEVATION

I i_ 1180'(topo)
10. DATE STARTED 11. DATE COMPLETED

I1 _2 October 1993 I 2 October 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

4.5' NA

13. DEPTH DRILLED INTO ROCK 16. DEPTH iT) WATER AND ELAPSED TIME AFTER DRILLING
0-5 COMM4ENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

N. .I 1 1

20. SAMPLES FOR CHEMICAL VOC -- METALS OTHER (SPECIF'fl OTHER (SPECIFYJ OTHER (SPECIM 21. TOTAL CORE

ANALYSIS Priority Pollutant EPA 6020 ICP/MC RECOVERY

Metals EPA 8330 HPLCL

22. DISPOSITION OF HOLE BACKFILLED *MONnlORINGWVEIL OTHER (SPECIFY)~ 23. SIGNATURE OF INSPECTOR

X I E Grouted

LITII DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
RESULTS NO. NO. COUNTI

I 0-2.8' Disturbed zone 0.2 ppm

- material. Medium to (0'4.5')

- dark brown, moist,
- plastic, with minor

1 - angular limestone
fragments. Sharp lower

contact.

2._,- . 2' Disturbed soils. Moist.__J2.81-4.5 Clay.

r (Undisturbed) Light OBOD

I g gray-gree, moist, plastic SB8-001

cin undisturbed, with (2-3)

- minor silt content.
Possibly weathered 3' Undisturbed. Moist.

shale. Thin OBOD
coarse-grained sand SB8-002
lens at approximately (3'4'

4, approximately
4 0.5' thick. Abundant

carbonaceous material 0.2 ppm

4-4.51. (4.5'-9.5')

5 5' Total Depth.__ _ _ __ _ _ __ _ ___ _ _5' StoppedDrilling.

PROJECT HOLE NO.

• I Fort Riley High Priority Site Investigations - OB/OD Area I SB71I~ g~r
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I 

HOLE NO.

HTW DRIILLING LOG OB-93-0

. OPN NM -DILN UONRCO II 
Louis Berger & Associates, Inc. Layne Western - Witchita, KS OF 7 SHEETS

3. PROJECT' 
4. LOCATION

-Hig h Priority Site Investigation , Fort Riley, KS EOD Ranize, 013/01) area, Fort Rilcy .S

5. NAME OF DRILLER 
6. MANUFACTURER'S DESIGNATION OF DRILL

Randy Smith and Ed Roe 
Acker Soil Max 90

7. SIZES AND TYPES OF 8.2.5" by 12? augers O.D. 8. HOLE LOCATION

DRILLING AND SAMPLING 18" spoons Fast Downeradient Well

EQUIPMENT Schram Rot Drill T66 OH 9. SURFACE ELEVATION

Dual tube drill using air and water 1177 (topo)
10. DATE STARTED 11. DATE COMPLETED

25 September 1993 27 September 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNIRFED

-18' 
35.0'

13. DEPTH DRIllED INTO ROCK 16. DEPtH TO WATER AND ELAPSED TIME AFTER DRILING

33' COMMENCED. 21.9' at 15 minutes

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

51'

18. GEOTECNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
N.A

20. SAMPLES FOR CHEMICAL VOC METALS OTiER(SPECIFY) OTHER fSPECIFY OTHER SP 21. TOTALCORE

ANALYSIS 
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONEflRINGWELL OTHER (SPECIFY) 23. SIGNATURE OFINSPEC1OR

I I__ xI~ - e
FIELD CORE

LITL DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
RESULTS No. NO. COUNTS

3 - 5

! 5-

I 4 -
I]

-" 3- 5'

Clay, silty low plasticity,Ireddish brown.
5 5YR/4/4. 0.1 ppm N.A. N.A. 5-5-4 First spoon -- no recovery.

JPROJE T 
HOLENO.

FoRiley High Priority Site Investigations OB-9"1
I~~ IOB-93-01y
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I _HOLENO. HTW DRIILLING LOG O-30

LRJC 
INSPECTOR SHEET 2

High priority Site Investigation, Fort Riley, KS Ed WielandOF7SET

FIELD CORE

LTIH DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

3... - -5 -7'I..0. Sand, with silt, some clay,
0.0.0. reddish brown. Sand is

0;00.-- fine, well-sorted, reddish
0.0.0 brown to yellowish red.

0.1ppm 6 Slightly damp.
0.0.0. 7 5YR/5/8. 0.1 ppm

0.0.0.

--0.

0O. .O

00.0.0

0 .0.00.0.0.0.% 7-
0 .0.0,

0.0 .0
l.0-01

O .0. 0.
)-. .(

0.0.0*0

.0.0.
0.0. 0.

0.0 .0. -

S0 0.0. con

0.0.0.
. . O.,

0.0 .0.

0. 0.o0.<

0 "0 0 I

o -0,0"

,O. O.O 
OLENO

.o .o -- 8=-10I N.A. N.A 2-3-2 Second spoon recovered 4".
I 0.0.0.

.0.0..0.
3.o.o.

3.3;o o .o,
o0o , 11--'

o .0

0 -0.0,

:00.' ° 1 -
3;. o. o

-0-o.T - 1 -3

.0.0.0
0PRO .H0; 1.

i~~~~7 f - p I0otRlyI~hPirt it netgtos"O-30



HOLENO.

HTW1DRpLLINGLOGoist o w
PROJECT INSPECTOR SSmTm3

High Priority Site Investigation, Fort Riley, KS Ed Wieland OF 7 SHEETS

FIELD CORE

LITI. DEPTH DESRIPTION OF MATERIALS SCREEN Box SAMPLE, BLOW REMARKS

RESULTS NO. NO. COUNTS

Sand, fiet0mdu

with chunks of

limestone -- gray-white. NA NA 16-15-17 Third spoon recovered 18".

0

15-20 samples moist to wet.

0 00 c

000 Note:

0 000water level 16.0' bgs -- draw dow

0 00 -8'to 18 bs with bailing 6.5 gallons.
000 Sand, fine to medium At 09:20 water level was 16'.

000 grade, yellow/white, with
e000 es of limestone and

000other littl fragments. Clay reacts with hydrochloric acid.
00clay as matrix. 0.4 ppm Wet.

0 0

01 1I0

I

I
18 -201'

Lietnweathered, Fourth spoon recovered 4".

"olive 5Y/4. 50/4 reai Reacts with hydrochloric acid.

I 2.0.5' End of auger drilling 6" surface casing set to 20.5'. 78

Begin dual tube drilling. gallons of water used in grout for
I setting surace casing.

mm fn~~fog-lrs F -rt yHgh Priority Site Investiga lions {OE .OB-9-01

DO0
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I _HOLE NO.HTW DRIILLING LOG OB-301

POETNS_.qRSHTHigh Priority Site Investigation, Fort Riley, KS IEd Wieland OF 7 SHEETS

FIELD CORE
LITI- DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

EERESULTS NO. NO. COUNTS

I
2 22'-31' 0.1 ppm NA N.A Approximately 19 gallons used

Brownish gray shale. while dual tube drilling.

Interbedded clay lenses.
I Moderately consolidated.

Not indurated.
23I

I
24

I
I25

I
I
I
I--
I

i a', trllg~rs' FtR iley High Priority Site Investigations - Ma sallxmyj&Air Field IH NO ..
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HOLE NO.

HTW DRELLING LOG OB-93-0
PROJECT INSPECTOR SI-Et~i5

Hih Priority Site Investigation Fort Riley, KS Ed Wieland OF 7 SHEETS

LT.DEPTH DESRIPTION OF MIATERIALS SCREEN B0OX SAMPLE BLOW REMCARKS

RESULTS NO. NO. COUNTS

I
Tannish gray shale. 0.1 ppm

Moderately indurated.

--- Dark brownish gray shale
- th interbedded clay

- ------ nses.

ii2i

Gray limestone. Very hard to drill.

I
I

. 0.1 ppm Water.

I
II __ _ _ __ _ _ ___ _ _

ROJECT H TOLEN.
fIyu1iog-pr Fort Riley fHigh Priority Site Investigations - Marshall Army Air Field OB-93-0



i
ll HOLE NO.

HTW DRIILLING LOG OB-93-0
PROJECT INSPECTOR Sl-T6~

High Priority Site Investigation , Fort Riley, KS Ed Wieland OF 7 SHEETI

FIELD CORE

UTFL DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESUL NO. NO. COUTNS

End of water.
3 Black well indurated 0.1 ppm Hard to drill.

Shale.

I 39

I
I

I lo~ sFort Riley High Priority Site Investigatiom 08O-93-01
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I _ _HOLE NOHTW DRIILLING LOG 01-3-"1

i PROJECT IINSPECTIOR SH-1/E17

High Priority Site Investigation, For Riley, KS Ed Wieland OF 7 SHEETS

FIELD CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

Dark gay shale. Poorly Easy to drill.

indurated. Interbedded
clay lenses.

I
I
I
I

I

I
i Total Depth = 50.8'. 108 gallons

of water used in well construction.
I Approximately 50 gallons of

I
I
I
I

IROJECT ]HOLE NO.

4or R H Pon esi6o ns oB9301
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Client: U. S. Army Corps of Engineers Project No.: High Priority SI

L LOUIS BERGER & Project: Ft. Riley High Priority SI Page: Page I of 1

B ASSOCIATES, INC. Prepared by: Ed Wieland Date: 3-OCT-93

Checked by: Date:

MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western Well No.: OB-93-01

Drilling Method: 8.25"x8" augers, 18" spoon to refusal, Date Installed: 28-SEP-93

air rotary dual tube to TD.

Location: OB/OD Area

Elevations: SURFACE CASING:

Ground Surface 1181.05.49- Size: 6"

Top of PVC 1182.67.11' Material: Steel

Length: 20.5'

i GroundElevation: 0_ _IOuter Casing Drill Hole Diameter:
e a8" (0' - 20.5')

20.5' 5.25" 20.5' - 50.8')

Riser:
Diameter: 2"

Surface Seal Material Material: PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 25.8'

Cement Grout w/5% Bentonite

17.6'
_Screen:

Tp 
Diameter: 2"

Type of Seal Material: PVC

_____1/4" Bentonite Pellets Slot Size: 0.02
o21.25' Slo5'ze

Length: 15'

|C

__ Type of Filter Material Length: 0.3'
J °Type of Cap: Threaded PVC

Clean Washed Sand

40.8' Centralizer: Used X

Type of Seal  Not Used

NA None at Base
NAType of Backfill From Top of Riser

Typ fBcfl Depth to Water

50.8' Clean Washed Sand Fo opetof Ri

I Form:trlymwdiagrm__rsat Completion: 21.95'

Form: ftrly\mwdiagrm.prs 
Note: Not to Scale
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I

WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Priority SI

WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (913) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: OB-93-01

WELL INSTALLATION DATE: 28 September 1993

GEOLOGIST SUPERVISING INSTALLATION: Mike Miles (SAIC)

GROUND SURFACE ELEVATION (FT): 1181.05'

TOP OF CASING ELEVATION (FT): 1182.67'

WELL STICK-UP (FT): 2.0'

TOTAL BORING DEPTH (FT): 50.8'

BORING DIAMETER (IN): 0' TO 20.5' = 6", 20.5' TO 50.8'= 5.25"

TOTAL DEPTH OF OUTER CASING (Fr): 20.5'

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 6"

TOTAL DEPTH OF INNER CASING (FT. EXCLUDING SCREEN): 25.8'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (FT): 15'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (FT): 0.167

SCREEN SLOT SIZE (IN): 0.020"

I
I



I

WELL SPECIFICATION FORM (Cont'd)

I
WELL NUMBER: OB-93-01

BACKFILL MATERIAL AROUND SCREEN: Clean Washed Silica Sand (10-20)

DEPTH RANGE OF BACKFILL (FT): 50.8 TO 21.25'

SEAL MATERIAL ABOVE SCREEN: 1/4" Bentonite Pellets

U DEPTH RANGE OF SEAL (FT): 21.25' TO 17.6'

BACKFILL MATERIAL AROUND CASING: Cement Grout with 5% Bentonite Grout

DEPTH RANGE OF BACKFILL (Fl): 17.6'

DESCRIPTION OF TOP SEAL: Cement grout topped by a 3' diameter pad and 8" of 3/4" gravel.I
DESCRIPTION OF WELL COVER: 6" steel cover, embedded 2' into grout and concrete with secure locking cap.

OTHER ADDITIONAL INFORMATION: Backfilled hole with sand from 50.8' to 21.25' before setting well.

I
I
I
I
I
I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM

.3
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WELL DEVELOPMENT RECORDI
CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

FIELD PERSONNEL: Mike Miles (SAIC), Ray Weakly and Randy Smith (Layne Western) SHEET: I OF: 1

1. WELL NUMBER: OB-93-01

2. DATE OF INSTALLATION: 27 September 1993

3. DATE OF DEVELOPMENT: 1 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (FT): 23.4' 24 HOURS AFTER (FT):

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 50 gal.

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 8 gal.

START DURING END

7. PHYSICAL APPEARANCE cloudy clear clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 420 442 442 442

TEMPERATURE (-C) 15.5 14.1 14.1 14.1

pH (s.u.) 6.83 .. 7.10 6.55 6.64

TURBIDITY (NTU) 6.22 2.11 1.25

I 8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL (Fl): 49.4'

9., SCREEN LENGTH (Fl): 15'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (Fl): 42.1' AFTER DEVELOPMENT (FT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1 7/8" Surge block, 1 1/2" x 3 ' bailer, and 2" Grundfos Pump.

3 12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surge, bail, and pump.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (Fl): 1.8

14. QUANTITY OF WATER REMOVED (GAL): 1100 gal TIME OF REMOVAL (HR:MIN): 4:05

I
U

I LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI
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HOLE NO.HTWDRELLING LOG OB-93-0

1- .COMPANY NAME 2- DRILLING SUBCONTRACTOR SI-EET I

Louis Berger & Associates, Inc. Layne Western - Witchita) KS OF 10 SHEETS

3. PROJECT 4. LOCATION

High Priority Site Investigation, Fort Riley, KS EOD Range, OB/OD area, Fort RileyKS

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

John Gornick and Ed Roe

7. SIZES AND TYPES OF Mobile B57 4.25 x 8" auger 8. HOLE LOCATION

DRILI.NG AND SAMPLING ram Rota Dil T6 OH Uperadient monitoring Well

EQUIPMENT Dual tube drill using air and water 9. SURFACE ELEVATION

_approximately 
1195'

10. DATE STARTED 11. DATE COMPLETED

-- 26 September 1993 29 September 1993

12. OVERBU7.RDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

37.3'

13. DEPTH DRI.LED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFIER DRILLING

34.7' 
_oMMENCD. 49.26' at 15 minutes

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

72.0' ____119.______TOTAL____

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 1.TALNUMBER OF CORE BOXES

NA

20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHERS(SP 2.TOTAL CORE

ANALYSIS 

RECOVERY

22. DISPOSIION OF HOLE BACKFILLED MONMRINGWELI- OTHER (SPECIFY) 23. SIGNATURE OF INSPECI-OR

Ix

I TLD CORE

Lrr DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

0.0- 14.5' 0-14.5': Moist.

Clay, medium brown,
moist. Clay color grades to

Ight tan-brown by 14.5'.
1 m.0.9.0,

.nor limestone

ragments, cream-white
- nd well indurated.I -

2

I4.5 -9.5: Oppm
HOLE NO.I I HortRigy igh Priority Site Investigations OB-93-02

funto9-rsPROEC



I
m HOLE NO.

HTW DRILLINGLOG OB-930

I PROJECT INSPECTOR SHE2
High Priority Site Investigation , Fort Riley, KS Steve Keller and Mike Miles OF 10 SHEETS

FIELD CORE

LITH DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
RESULS NO. NO. COUNTS

- 0.0 - 14.5' (cont.) 0-14.5': Moist.

Clay, medium brown,
- moist. Clay color grades
- to light tan-brown by 14.5'

0.0 - 9.0' (cont.)
6 Minor limestone

- fragments, cream-white
-and well indurated.

I
8-I--

I
9.0 - 9.5': Abundant
imestone fragments..- 9.5,

I 10=-

I11

- 9.5 - 14.5': Minor
- limestone fragments. 0 ppm

12-I
I--

PROJECT HOLE NO.I ft lg.prs Fort Riley High Prority Site Investigations OB-93-02



HOLE NO.

HTW DRILLING LOG OB_93_02

PROJECT INSPECTOR SHEET 3

High Priority Site Investigation, Fort Riley, KS Steve Keller and Mike Miles OF 10 SHEETS

FIELD CORE

LITH. DEPTH DESRIPONOF MATERIAIS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

9.5 - 14.5': Minor
limestone fragments. 0 ppm

14.5 -16.9'
Silty clay, white-tan, weak
and plastic, moist, with
well-sorted silt fraction.

16 14.5-16.9 moist.

Interval 16.8-16.9' partiall)
saturated. Lower contact
gradational.

0'i~ 18-

0016.9 -19.5'

: Claey sand, dry very well
0sorted, minor clay content

0some plasticity.

0 0 14.5 -19.5': 0 ppm pproximately 2 lost in run.

0 19.5 -22.0' No sample.

oR1HoLE o.

ftiiyiiolpr ,Fort Riley High Priority Site Investigations OB-93-62
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I
-HTW DRtLLING LOG O30

i PROJECT INSPECTqOR SHEET 4

Hipdi Priority Site Investigation , Fort Riley, KS Steve Keller and Mike Miles OF 10 SHEETS

FIELD CORE

LITH- DEPTH DESRIPTION OF MATERIAIS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNIS

22 -19.5 -22.0' (cont.)

S22.0-23.2'

I-Clay, light brown, moist, 22.0-23.2 moist. At 23.2, it was

- with abundant limestone the end of moisture in all samples;

- fragments. all below (to 62') were dry.
23.2 -31.7' Clay.

--23.2 -24.5'

--Light grean gray with thin
bedding or lamination,

24 and minor angular granu-

les. Dry, non-plastic, and
Sweekly indurated. Possi-
bly lacustrine as opposed
to colluvial-looking clay

25 from 22.0 - 23.2.
19.5.-24.5' 0 ppm

I
24.5 27.01No sample.

-27.0 -29.3'

- Light grean gray with thin
- bedding or lamination,

28 "  and minor angular granu-
les. Dry, non-plastic, and

-weekly indurated. Possi-
bly lacustrine as opposed
to colluvial-looking clay

9 -- from 22.0 - 23.2'.
IPROJECT HOLE NO.

WfAMoE4Prs I Fort Raley High Priority Site Investigations - Marshall Army Air Feld I OB-93-02



I
HOLE NO.

HTW DRiiLLING LOG OB-930
I PROJEC INSPECTOR SH-ET5

High Priority Site Investigation Fort Riley, KS Steve Keller and Mike Miles OF 10 SHEETS

FIELD CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
RESULTS NO. NO. COUNTS

29.5' Clay. Color is light

to medium olive brown,
Ii minor angular limestone

fragments, dry and blocky
with no laminea, moder-

30 ately indurated, and
becomes silty at base.

I
I
I
I
I

I
I

i ";05 -345' 0ppm

U Clay. Light green-gray,
minor to no silt, minor

m orange-brown oxidation
mottles. Laminated and

36 slightly fissile, but less
fissile and more blocky
towards base.

flipr or Riley High Priority Site Investigaionis - Marshall Army Air Field 01B-93-02

I3
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I " -HOLE NO.

HTW DRIILING LOG OB-93-02

P ROJECT INSPECTOR SH-EJT 6

High Priority Site Investigation, Fort Riley, KS Stew Keller and Mike Miles OF 10 SHEETS

FIELD CORE

LIT. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

------ - _ 37.3': Dual tube drilling began.

I- Shale, bedrock, dry.

*----_ 38

- -----9 .3 ':

-- $ -- Light grayish green, wellI.. ndulated with interbed-
.ed lenses of weathered
hales with oxidation

- ;tains.
40 -40.0':

Dark gray shale, poorly
indulated. Dry. 0 ppm

7,-----,-----.41-

I =-ii42-_

I -

------- 4 5JE F - I O O
F o rt Riley High Priority Site Investigatio H OB-93-02
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I HTWDRILLINGLOG Oo902PROJECT INSPECTIOR SI-EET

Hiph Priority Site Investigation, Fort Riley, KS Steve Keller and Mike Miles OF 10 SHEETS

FIELD CORE

LIr DEPTrH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

45;.0' Easy to drill.

Light gray shale. Soft, dry

* 46I
I
I
I

I5-

I
I

53 iPRO r HOLE NO.

Frt Rle High Priority Site Investigations IOB-93-02
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I

HOLE NO.HTW DRILLING LOG OB-930
- PROJECT INSPECTOR SH-ET 8

High Priority Site Investigation, Fort Riley, KS Steve Keller and Mike Miles OF 10 SHEETS

FIELD CO0RE

LITH. DEPTH DESR.ItION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

-53.0'
Gray shale. Well indurat-
ed. Interbedded lenses of
stiff-very stiff clay. Dry. 0 ppm Hard to drill.

I
I
I
I
I
I

I
I
I

60.0'Very easy to drill.

I Gray weathered shale.

IPRoJC IHOLE NO.
i lb~ Frt ile i'h Priority Site Investigations nOB-93-02
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I H0OB-930PROJECT 
INSPE-CTOR SHEET

High Priority Site Investigation, Fort Riley, KS Steme Keller and Mike Miles OF 10 SHEETS

FIELD CORE
LITL DEPTH DESRIPION OMATERIALS SCREEN BOX SAMPLE BLOW REMARKS

- D 61. N RESULTS NO. NO. COUNTS

- Light gray limestone. 0 ppm Very hard to drill.

62- 62.0' Water.

I 63

I

6 61.0' 0 ppm End of water bearing unit.

-rayish black shale. Hard-Dry.

I

I
I

IPRoJEr HOLENO.
i I n~r Fort Riley High Priority Site TInestigations OB-93-02



I

RESULTSHOL NONOOCUT

I HTW DRILLING LOG OB-93°02

IPROJBCT INSPECTrOR SH-EETS 10

High Priority Site Investigation, Fort Riley,, KS Steve Keller and Mike Miles O 0SET

FIELD CORE

LIMIH DEPTH- DSRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULS No. NO. COUNTS

i72.0 0 ppm End of boring. Total depth =72T.

Dar gray shale with inter- Used approximately 55 gallons of
I--- bede blcihgryca ater while drilling. 120 gallons of

---- lenss water in grout for surface casing.I
I
I

71

I
I

fi f 0.rrs Fort Riley fITgh Priority Site Investigations= OB-93-02



I

Client: U. S. Army Corps of Engineers Project No.: High Priority SI

LOUIS BERGER & Project: Ft. Riley High Priority SI Page: Page I of 1

ASSOCIATES, INC. Prepared by: Ed Wieland Date: 3-OCT-93

5 Checked by: Date:

MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western 
Well No.: OB-93-02

Drilling Method: 8.25"x8" auger with CME continuous sampler to refusal, Date Installed: 29-SEP-93

air rotary dual tube to TD.

Location: OB/OD Area

Elevations: SURFACE CASING:

Ground Surface 1207.49' Size: 6"

Top of PVC 1209.11' Material: Steel

Length: 37.3'

Ground Elevation: 0

Outer Casing U Drill Hole Diameter:
x ~8" (0' -37.3')

37.3' 5.25" (37.3' - 72'

Surface Seal Material xDiameter: 2"
Material: PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 58.2'

Cement Grout w/5% Bentonite

4 "43.9'
__________Screen:

"C3 
Diameter: 2 "

Type of Seal Material: PVC

1/4" Bentonite Pellets Slot Size:0.02
o- 53.2' Slt5iz:'

Length: 15'

-x= 
Length: 0.3'

-- Type of Filter Material 03

T oi M rType of Cap: Threaded PVC

Clean Washed Sand

72.0' Centralizer: Used X
Not Used -

Type of Seal 
NtUe

NA None at Base

Depth to Water
Type of Backfill From Top of Riser

72.0' Clean Washed Sand Fro opon: Ris

IFo f ym ip 
Note__ _Not__tos__leat Completion:

Form: ftrly\mwdiagrm.prs 
Note; Not to Scale



WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Prioirty SI

I WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (913) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: OB-93-02

WELL INSTALLATION DATE: 29 September 1993

GEOLOGIST SUPERVISING INSTALLATION: Mike Miles (SAIC)

GROUND SURFACE ELEVATION (FT): 1207.49'

TOP OF CASING ELEVATION (Fl): 1209.11'

WELL STICK-UP (FT): 2.0'

TOTAL BORING DEPTH (FT): 72'

BORING DIAMETER (IN): 0' TO 37.3' = 6", 37.3 TO 72.0' = 5.25"

TOTAL-DEPTH OF OUTER CASING (Fr): 37.3'

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 6'

TOTAL DEPTH OF INNER CASING (FT. EXCLUDING SCREEN): 56.2'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (FT): 15'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (FT): 0.167

SCREEN SLOT SIZE (IN): 0.020"

I
I



I

WELL SPECIFICATION FORM (Cont'd)

I
WELL NUMBER: OB-93-02

i BACKFILL MATERIAL AROUND SCREEN: Clean Washed Silica Sand

DEPTH RANGE OF BACKFILL (FT): 71.2' TO 53.2'

SEAL MATERIAL ABOVE SCREEN: 1/4" Bentonite Pellets

DEPTH RANGE OF SEAL (FT): 53.2' TO 43.9'

BACKFILL MATERIAL AROUND CASING: 5 % Bentonite Grout

DEPTH RANGE OF BACKFILL (FT): 41.9'

DESCRIPTION OF TOP SEAL: 5% Bentonite grout capped by 8" of 3/4" gravel and 6" of concrete.I
DESCRIPTION OF WELL COVER: 6" Steel Casing with locking cap, embedded 2' into the concrete.

OTHER ADDITIONAL INFORMATION:

I

I
I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM
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U WELL DEVELOPMENT RECORD

I
CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

I FIELD PERSONNEL: Ed Wieland (SAIC), Brian Meier (Layne Western) SHEET: 1 OF: 1

1. WELL NUMBER: OB-93-02

2. DATE OF INSTALLATION: 29 September 1993

* 3. DATE OF DEVELOPMENT: 2 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (FT): 50.11' 24 HOURS AFTER (FT): -

5. QUANTITY OF WATER LOSSDURING DRILLING, IF USED (GAL): 55 gal.

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 8.5 gal.

START DURING END

7. PHYSICAL APPEARANCE cloudy (milky) clear clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 448 448 445 445

TEMPERATURE (OC) 15.2 15.9 15.9 15.9

I pH (s.u.) 7.02 6.63 6.72 6.73

TURBIDITY (NTU) - 34.9 9.08 5.31

8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL (Fl): 73.2'

9. SCREEN LENGTH (FT): 15'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (FT): 74' AFTER DEVELOPMENT (FT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1 7/8" Surge block, 1 1/2" x 3 'bailer, and 2" Grundfos Pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surge, bail, and pump.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (FT): ?,

14. QUANTITY OF WATER REMOVED (GAL): 360 gal TIME OF REMOVAL (HR:MIN): 4:18

I

I

SLOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI
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HTW DRILLING LOG OBOD-93-03

1. COMPANY NAME 1; DRILLING SUBCONTRACTOR S HiEr 1

mLouis Berger & Associates, Inc. Layne Western - Witchita, KS OF 10 SHEETS

3PROJECT 
4. LOCATION

High Priority Site Investigation , Fort Riley, KS EOD Range, OB/OD area, Fort RileyKS

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

John Gornick and Ed Roe Mobile drill B-57

7. SIZES AND TYPES OF 4.25 x 8' Hollow Stem Auger 8. HOLE LOCATION

DRILLNG AND SAMPLING CME continuous core sampler Central downgradient well

EQUIPMENT Schram dual tube rota drill T660H 9. SURFACE ELEVATION
1170'(topo)

10. DATE STARTED 11. DATE COMPLETED

26 September 1993 28 September 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

28.5' 67.0'

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING

48.5' 
COMMENNCED. 49.2' at 15 minutes

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

77.0'

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

N.A. 
_

20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) l OTHER (SPECIFY) OTHER (SPEC 21. TOTAL CORE

ANALYSIS 
RECOVERY

N.A.

22. DISPOSITION OF HOLE BACKFILLED MONTURING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FELD CORE
Lrm. DEPTH DESRITION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I0
I0

4-

m - - 15'

Clay, silty grayish
brown. 0.4 ppm N.A. N.A. 0 - 10' dry.

PROJECT 
HOLE NO.

Fort Riley High Priority Site Investigations OBOD-93-02

mmI p



I

SiNHOLE No.HTW DRELLING LOG OBOD-93-03
I PRJECTINSPECTOR 

SHEETI

High Priority Site Investigation , Fort Riey, KS Ed Wieland O 0SET

IEL CORE

LT.DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOWREAK

.ERESULTS NO. NO. COUNTS

6

I7

8

9

lay, silty, soft,brown. 0.4 ppm N.A. N.A. 0 -10' dry.

12=-

- 10- 15'

Clay: brown, soft,
= moist, with limestone

13 -- fragments (white). 0.4 ppm N.A. N.A. 10 -15' moist.
PROJECT HOLE NO.

trlyA-illog-.prs Fort Riley High Priority Site Investigations IdOBOD-93-03
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HOLE NO. _ _ _HTW DRILLING LOG [OBO__OBOD-93-03

PROJECT INSPECTOR SHEET 3

High Priority Site Investigation , Fort Riley, KS Ed Wieland OF 10 SHEETS

FIELD CORE

LITH. DEPTH DESRIFTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

10 - 15' (cont.)
Clay: brown, soft,
moist, with limestone
fragments (white). 0.4 ppm N.A. N.A. 10 -15' moist.

I0I 14.5

Clay: gray to light
olive brown, fissilish.

I ~15 -171

Shale, grayish brown.

I
I
I

17-20'
O Shale, dark reddishI- brown and dark olive

brown.

I
I
I

Shale is soft, clayer and fissle, not
-- weathered. Recovered 4' in the 15

15-20 0.2 ppm N.A. N.A. -20' interval.
20 --J.5

-Shale, gray.

0.5 -21.5' Limestone
ense, wet, gray. Recovered 3.5' in the 20 -25'

21 20'- 25'interval.
PROJECT HOLE NO.

i y~trifoprs Fort Riley High Priority Site Investigations / OBOD-93-03
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I __ROLE NO.HTW DRILLING LOG OO-30

ROETIPCrD msHigh Priority Site Investigation , Fort Riley, KS Ed Wieland OF 10 SHEETS

FED CORE

LIT. DEPI DESRZIPTIOH OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
ITH ET ERI'INO EUT NO. NO. COUNTS

20.5 - 21.5' Limestone From 20.5 -21.5' -- wet. Water
lense, wet, gray. came up to 14.6' bgs at 16:55.

Bailed at a rate of approximately 1
gallon per minute with slight
drawdown.

22 21.5- 22.5' Shale,I reddish brown.

2. 22.5 - 23.5' Shale,

I dark greenish gray,
mottled red.

24 23.5 - 25' Lost cure.I
Recovered 3.5' in the 20 -25'

I-- 25 20 - 25' interval.

I
_-_:'26

i--27

Becoming difficult to auger. Stop-
ed augers. Begin dual tube drill-

25 - 28.5' Shale, *ng after setting surface casing.

28 dark gray, fissle, hard, Surface casing set to 28.4'. Used

becomes olive with 100 gallons of water in grout for

depth. 0.1 ppm N.A. N.A. etting surface casing.

------ 9- HOLE NO.

firlywdriIio.prs Fort Riley High Priority Site Investigations-- Marshall Army Air Field I OBOD-93-03
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"HTW DRILLING LOG oIOB-30

RECTISETRS"igh Priority Site Investigation , Fort Riley, KS IEd Wieland OF 10 SHEETS

FIELD CORE

LI11 DEPTII DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

--*- 30I

31*

I
32=

I

I Dark gray limestone with 0.1 ppm N.A. N.A. Very hard to drill.

interbedded clay and

-shale. Shale is well
indurated.

-- ClTHdNllo.r F T H0 NO.

fiynlgprs FrtRiy High Priority Site Investigations -- Marshall. Army Air Field I OB-93-03



I
I HOLE NO.

HTW DRILLING LOG oB-93-o3
IINSPECTOR 

ST

High Priority Site Investigation , Fort Riley, KS Ed Wieland OF 10 SHEETS

FIELD CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

S38

I -

40 Light gray shale with 0.1 ppm N.A N.A. Begin to see an organic material in

interbedded clays. Shale the cuttings.
is well indurated.

I - 41"-

I

--_::: 43

I n

44 -Yellowish gray clayey
I - shale.

I __-___-__.....__ __45_ __--_ __- -5
PoEcT CoLE No.

ftrly~dnllog prs I Fort Riley High Priority Site Investigations /OB-93-03
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I " HOLE No.

HTW' DRILLING LOG OB-93-0

PRJC NPCO HEHigh Priority Site Investigation , Fort Riley, KS IEd Wieland OF 10 SHEETS

FIELD CORE

LITH. DEPTHt DESRrON OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

T RESULTS NO. NO. COUNTS

* 46I
I
I

Dark gray limestones with 0.1 ppm N.A. N.A. Very hard. Started to drill with

interbedded clays and water injection.

51

I

I

I
I

oJcT - -HOLE NO.
fLrly~drillog.prs I Fort Riley High Priority Site Investigations OB-93-03



I

I _HOLE NO.HTW DRILLING LOG OB-930

POETISETRSE"High Priority Site In vestigation , Fort Riley, KS Ed Wieland OF 10 SHEETS

FIELD CORE

LITH. DEPTH DESPIPrlON OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

I RESULTS NO. NO. COUNTS

I

I 54

I 55-

I
I56

I57

I 58"

I 59.z

I 60"I

I _61 _
jpROJECT IHOLE NO.

I ylog~p! I Fort Riley High Priority Site Investigations I OB-93-03
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I HTW DRILLING LOG OB930
INSPECTOR SHtEETr

High Priority Site Investiga tion , Fort Riley, KS Ed Wieland OF 10 SHEETS

FIELD CORE

LTH. DEPTH DESRI'TION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I
I
I
I
I
I

Becoming very hard to drill.I
I
I
I

0.1l ppmN.. .A
IGray iimestone. Water.

I
I

IPOJCT FH° LE NO.I tl'dlgpsI Fort Riley High Priority Site Investigations IOB-93-03



I
I-- EHOLE NO.HTW DRILLING LOG OB-930

I _ INSPECTOR SHEET"10
High Priority Site Investigation , Fort Riley, KS Ed Wieland OF 10 SHEETS

FIELD CORE

L1TI. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

70-

* 71-

0.1 ppm N.A. N.A.

I
I73

I

74 End of water bearing unit.

---_ -- Reddish brown shales and 0.1 ppm N.A. N.A.--- -- - clays.

U Stopped drilling. Total depth
77'. Used 100 gallons of water in

76 setting surface casing (grout).

Used 140 gallons of water in well
construciton. Used approximately
60 gallons of water in dual tube
drilling.

IPET ~HOLE NO.

ftr1y'drilog.prs Fort Rley High Priority Site Investigations I OB-93-03
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I Client: U. S. Army Corps of Engineers Project No.: High Priority SI

L LOUIS BERGER & Project: Ft. Riley High Priority SI Page: Page 1 of I

ASSOCIATES, INC. Prepared by: Ed Wieland Date: 3-OCT-93

Checked by: - Date: _

I MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western 
Well No.: OB-93-03

Drilling Method: 8.25"x8" auger with CME continuous sampler to refusal, Date Installed: 28-SEP-93

air rotary dual tube to TD.

I Location: OB/OD Area

Elevations: SURFACE CASING:

Ground Surface 1172.88' Size: 6"

Top of PVC 1174.82' L Material: Steel

Length: 28.5'

*Ground Elevation: 0 _ _ E _

IOuter Casing - Drill Hole Diameter:

28.5' J 5.25" (28.5' -771

xRiser 2

Diameter:
Surface Seal Material Material: PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 64'

Cement Grout w/5% Bentonite
c_')
03 51.8'

, Screene

_ .Diameter: 
_

Type of Seal PVC

1/4" Bentonite Pellets Slot Size: 0.02
o 58.7'

Length: is,

-~ Length: 0.3'
Type of Filter Material e : Threaded PVCI z ~ ~~Type of Cap: Trae V

Clean Washed Sand

I 77.0' Centralizer: Used X

-~ Not Used
Type of Seal

NA None at Base

SoBDepth to Water
Type of Backfill From Top of Riser

NA Clean Washed Sand at Completion:47.0'

Note: Not to Scale

Form: ftrly\mwdiagrm.prs
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WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Prioity SI

I WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (913) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: OB-93-03

WELL INSTALLATION DATE: 9-28-93

GEOLOGIST SUPERVISING INSTALLATION: Mike Miles (SAIC)

I GROUND SURFACE ELEVATION (Fr): 1172.88'

TOP OF CASING ELEVATION (Fl): 1174.82'

I WELL STICK-UP (FT): 2.0'

TOTAL BORING DEPTH (Fr): 77.0'

BORING DIAMETER (IN): 0' TO 28' = 6", 28' TO 77'= 5.25"

TOTAL DEPTH OF OUTER CASING (FT): 28.5'

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 6"

TOTAL DEPTH OF INNER CASING (Fr. EXCLUDING SCREEN): 62.0'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (FT): 15'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (FT): 0.167

SCREEN SLOT SIZE (IN): 0.020"

I
I



WELL SPECIFICATION FORM (Cont'd)

WELL NUMBER: OB-93-03

I BACKFILL MATERIAL AROUND SCREEN: Clean Washed Silica Sand

DEPTH RANGE OF BACKFILL (FT): 77' TO 58.7'

SEAL MATERIAL ABOVE SCREEN: 1/4" Bentonite Pellets

DEPTH RANGE OF SEAL (F'): 58.7' TO 51.8'

BACKFILL MATERIAL AROUND CASING: 5 % Bentonite Grout

DEPTH RANGE OF BACKFILL (FT): 49.8'

DESCRIPTION OF TOP SEAL: 5 % Bentonite Grout capped with a concrete pad.

DESCRIPTION OF WELL COVER: 6" steel casing embedded in the concrete with a locking cap.

OTHER ADDITIONAL INFORMATION:

I
I
I
I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993IWELL SPECIFICATION FORM

I
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WELL DEVELOPMENT RECORD

CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

IFIELD PERSONNEL: Ed Wieland (SAIC), Brian Meier (Layne Western) SHEET: 1 OF: 1

I. WELL NUMBER: OB-93-03

2. DATE OF INSTALLATION: 29 September 1993

3. DATE OF DEVELOPMENT: 2 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (F): 50.34' 24 HOURS AFTER (Fl):

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 60 gal.

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 9.3 gal.

START DURING END

7. PHYSICAL APPEARANCE muddy cloudy clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 900 590 590 590

TEMPERATURE (-C) 15.0 15.9 16.0 16.0

pH (s.u.) 8.15 6.87 6.95 6.95

TURBIDITY (NTU) - 42.0 11.3 11.8

1 8. DEPTH FROM TOP OF WELL CASING TO BOITOM OF WELL (Fl): 79'

9. SCREEN LENGTH (FT): 15'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (FT): 79.4' AFTER DEVELOPMENT (FT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1 7/8" Surge block, 1 1/2" x 3 'bailer, and 2" Grundfos Pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surge, bail, and pump.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (Fl): 1 R

14. QUANTITY OF WATER REMOVED (GAL): 553 gal TIME OF REMOVAL (HR:MIN): 4:00

I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI



HTW DRILLIN4G LOG oB-93-04;"SB

1. OMPANY NAME 2. DRILLING SUBCONTRACTOR OFSHEETS

Louis Berger & Associates, Inc. Layne Western - Witchita, KS

3. PROJECT 
4. LOCATION

High Priority Site Investigation , Fort Riley, KS EOD Range, OB/OD) area, Fort Riley,KS

5. NME O DRII-ER6. MANUFAcTUREE's DESIGNATION OF DRILL

John GNAM O EMobile drill B-57, Schram Rotodrill T-660H Dual Tube

7. sIZES AND TYPES OF 4.25 x 8" Hollow Stem Auger 8. HOLE LOCATION

DRILLING AND SAMPLING CME continuous core sampler South of bum pit

EQUIPMENT NX Core 9. SURFACE ELEVATION
5.25 tricore-reverse circulation 1160'(topo)

10. DATE STARTED 11. DATE COMPILEED

27 September 1993 1 October 1993

12. oVERBURDEN THICKNESS 
15. DEPTH GROUNDWATER ENCOUNTERED

20.5' 
47.0 - 48.0"

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND) ELAPSED TIME AFTER DRILLING

36.5' 
COMMENCED. 23.1 after 10 minutes

14. TOTAL DEPTH OF ROLE 
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

57.0'

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

N.A. 
1three

20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIF) OTHER (SPECIFY) O 1. TOTAL CORE

ANALYSIS IPriority Pollutant A 6020 ICP/MC RECOVERY

Metals PA 8330 HPLC

22. DISPOSITION OF HOLE BACKFILLED MONTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD -'RE
LIH DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I OBOD-
SB1-001

sturbed

I2
I

I 0-50

Clay, brown to reddish 0 - 5' dry. 2.5' of recovery (hard

brown, firm to hard. 0.2 pp N.A. N.A. piece caught in barrel).5 - - T-pe e-og t n r reNO .

PROJECT 
HOLE NO.

Fort Riley High Priority Site nvestigations 
OB-93-04; SB1



I
l HOLE NO.

HTW DRELLING LOG OB-93-04; SB1

S PROJECT INSPECTOR SHEETl 2

High Priority Site Investigation, Fort Riley, KS Ed Wieland OF 8 SHEETS

L . DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I
I6

I

CI OBOD-
8 SBI-002

ndisturbed

9

_-- Clay, brown to light
reddish brown, firm to 5 -10' dry to damp. appears

10 jhard, dry to damp. 0.9 ppm N.A. N.A. undistubed.

OBOD-

12 SB1-003
n disturbed

10 - 15'

Clay, dark brown to
brown, soft to hard,

3 dlamp. 0.4 ppm N.A N.A. 10 -15' damp.

PROJECT S HOLE NO.
I tilyklrillog.prS I Fort Riley High Priority Site Investigationls OB-93-04; SB1



I

LT.DEPTH DESRZIPTION OF MATERIALS SCREEN BOX SAMP'LE BLOWREAK
RESULTS NO. NO. COUNS

&10 - 15' (cont.)
Clay, dark brown to
brown, soft to hard,

15-Ham.0 .4 ppm N.A. N.A. 10 -.15' damp.

damp._0.4LTp N.. N.. 15coUNTmS(oit)

I
I

19 01 - 20' Liesonosnett.schmia
IClay, dark abowit bodig

bCry, light brnr

I2 chety lih gray 0.2 ppm N.A. N.A.

End of auger; refusal. Start NX
da.5 0Core.

CoreIox
21OJC HOLE NO.

LA'rftr -~nlgprs Fort Riley High Priority Site InvestigationsI OB9-4 B

I



I

HTW DRILLING LOG oB-9-0; SBI

RESULTS NO. NO. COUNTS

Limestone, shaly lime-
stone, locally cherty, alsoIggy limestone at 21.8',
white to gray where
shaley. Chert is light Recovered 2' cut 5' in the 20.58 -gray. i24.1' interval.

* 23

-22.7 - 24.1'

24 Shale, light brown. Wet shale at 22.7'.

24.1-25.3'

Shale, yellowish brown
with white calcite vugs

25 and calcite (5%) -- low
permeability.

I

28 25.3 - 28.3'

Shale, black.
28.3 - 29.1'

Gradational contact
limestone, gray

29 fossiliforms. k4.1 - 29.1' : 100 percent recover
IPRO ECT HOLE NO.

"Wfifyt1o-pr I Fort Riley High Priority Site Investigations I OB-93-04; SB1



I

wmwvyHOLE NO.

I HTW DRILLING LOG OB-93-04;

PROJECT INSPECTOR SHEET5

High Priority Site Investigation, Fort Riley, KS Ed Wieland OF 8 SHEETS

FIELD CORE

L1TH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

29.1-29.7'
Limestone as above,
grading to limy shale.

I 30

*--31

-- 32

Massive gypsum up to 1
diameter.

1 33

29.7-34.1'
Shale, limy, dark gray to

34 olive gray. 29.1- 34.1: Recovered 4.1'.

I
l -::-:----<35

'------ 3761

I
36I o-TI o ro

Y ly igpS I Fort Riley High Priority Site Investigations O-904S1



I

I

HOLE, NO.

HTW DRILLING LOG oB.93 4; SB1
I PROJECT INSPECTOR SHEET 6

High Priority Site Investigation, Fort Riley, KS Ed Wieland OF 8 SHEETS

IEL CORE

Lrl"H. DEPT'H DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

r4.1 39.1' Recovered 4.1'. Used 475 gallons

39 hale, dark gray, limy. ox of water from 20.5 - 39.1'

I Core
Box2

40-Shale, dark gray.

I41 41.1 - 41.9.1

Limestone, very shaly,
dark gray to light gray,
wavy bedding.

4 41.9 -43.2

Shale dark gray with
gypsum. White to pinkish
white, up to 2" across as
massive concen- trations.I
43.2 - 44.1'

Limestone,shaly,very
fosiliforms, fossil hash -- 39.1-44.1: Recovered 5', 100

4 shell fragments and whole percent.

44.1 -44.8'

Limestone,shaly,very
fosiliforms, fossil hash.

IPROJECT HOLE NO.

r
1
y'dIlog.prs I Fort Riley High Priority Site Invcstigations OB-93-04; SBI



I
IITU ThlTTThTC LOGHOLE NO.HTW DRILLING LOG oB-3-4;o

J~iLIJ-JJ~~JOB-93-04;SB

PROJECT INSPECTOR SHEET 7

High Priority Site Investigation , Fort Riley, KS I Ed Wieland OF 8 SHEETS

FIELD CORE
LTH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

44.8 - 46'
Limestone soft, yellowish
brown with dark blueish3 gray chert blelbs.

I
I 47

Lost 47.8 -48.3 5 in
vuggy section. Vugs are
present across the full
cross-sect- ion of core Driller reported soft zone her with
(horizontal) hard section below.

48.8 - 49.2' Shale, dark

49 gray, wavy budding. 49.1- 54.1: 100 percent recovery

49.2' Fossil hash.

49.4 -49.7' Limestone,
yellowish brown, vuggy,
up to 0.25" diameter.

S50 9.7- 50.2' Chert, light
gray-outs fossils.

50.2 - 50.9' Limestone,
yellowish brown, minor
vugs, 0.0625' diameter.

*51

50.9' - 51.9' Limestone,
shaley, dark gray to
locally black, wavy
bedding with fossil hash.

52=

ICore
51.9' - 53' Limestone, Box

light gray, hard, slightly Core

fossilforms. ox

roJcT - -HOLE NO.

ftr1y '11og.prs I Fort Riey High Priority Site Investigations OB-93-04; SBI



HOLE NO.

HTW DRILLING LOG OB-93-04; SBI

PROJECT INSPECTOR SHEET 8

High Priority Site Investigation, Fort Riley, KS Ed Wieland OF 8 SHEETS

FIELD CORE

LITH. DEPTH DESRIFTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

- 53-53.8'I ------- -Shale, ivory, fossiliforms,
dark gray.

53.8 - 54.2'

Limestone, dark gray Core 275 gallons drilling water.

fossiliforms. Box 3 End of Core.

Dual tube rig.

.55

rr:56= Stopped drilling. Total depth-
57'. 750 gallons of water used for
core drilling; 20 gallons of water

54.2 -57' to ream; 60 gallons tremie in well

-- Limy shale and shaly construction. 830 gallons total

.~57 limestone. added to well.

NOTE ON WATER PRIOR TO
CORE DRILLING: On 1 October
1993 at 08:30 water level was 9.6'.

58 Bailed approximately 3 minutes,
and drew water level down 1l.
After 3 additional minutes water
level came up 0.25'.

* 59

I N

60

I

:PRO.ECT--Stop OLE diln.Toadet=

I lO*I Pe ie ih roiySt Ivsiain d iig 2B04 alloso ae



I Client: U. S. Army Corps of Engineer Project No.: High Priori SI

L LOUIS BERGER & Project: Ft. Riley High Priority SI Page: Page 1 of 1

B ASSOCIATES, INC. Prepared by: Ed Wieland Date: 3-OCT-93

Checked by: Date:

I MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western 
Well No.: OB-93-04

Drilling Method: 8.25"x8" auger with CME continuous sampler to refusal, Date Installed: 01-OCT-93

air rotary dual tube to TD.

Location: MOD Area

Elevations: 
SURFACE CASING:

Ground Surface 1158.32' Size: 6"

, Top of PVC 1160.07' Material: Steel

Length: 20'

GroundElevation: 0

Outer Casing Drill Hole Diameter:

Cain 8"1 01-20t)

3 20.0' 5.25" (20' - 56.8')

RisE2

Surface Seal Material x Diameter: 2"

Material: PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 43.8'

Cement Grout w/5% Bentonite
Ul

31.8'
-Screen:

I Diameter: 2"

Type of Seal Material: PVC

1/4" Bentonite Pellets Slot Size:0.02

0 37.0' 
Slot Le:
Length: 15'

4- Type of Filter Material Length: 0.3'

T f e eType of Cap: Threaded PVC

Clean Washed Sand

1 56.8' Centralizer: Used X

Type of Seal

NA None at Base

Depth to Water

Type of Backfill From Top of Riser
NA C s Sand at Completion: 23.1'

Form: ftrly\mwdiagrm.prs 
Note: Not to Scale
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I WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Prioirity SI

WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

3 CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (319) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: OB-93-04

WELL INSTALLATION DATE: 1 October 1993

GEOLOGIST SUPERVISING INSTALLATION: Mike Miles (SAIC)

GROUND SURFACE ELEVATION (FT): 1158.32'

TOP OF CASING ELEVATION (FT): 1160.07'

WELL STICK-UP (Fr): 2.0'

TOTAL BORING DEPTH (Fr): 57.0'

BORING DIAMETER (IN): 0.0' TO 20.0' = 6", 20.0' TO 57.0' = 5.25"

TOTAL DEPTH OF OUTER CASING (Fr): 20.0'

I OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 6"

TOTAL DEPTH OF INNER CASING (Fr. EXCLUDING SCREEN): 41.8'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

3 TOTAL LENGTH OF WELL SCREEN (FT): 15'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (FT): 0.167

SCREEN SLOT SIZE (IN): 0.020"

I
I



I
I

WELL SPECIFICATION FORM (Cont'd)I
WELL NUMBER: OB-93-04

I BACKFILL MATERIAL AROUND SCREEN: Clean Washed Silica Sand

DEPTH RANGE OF BACKFILL (FT): 56.8' TO 37'

SEAL MATERIAL ABOVE SCREEN: 1/4" Bentonite Pellets

DEPTH RANGE OF SEAL (FT): 37' TO 31.8'

BACKFILL MATERIAL AROUND CASING: 5 % Bentonite Grout

DEPTH RANGE OF BACKFILL (FT): 31.8'

DESCRIPTION OF TOP SEAL:

DESCRIPTION OF WELL COVER: 6" steel casing with locking cap, embedded into the grout and concrete pad.

I OTHER ADDITIONAL INFORMATION:

I
I
I
I
I
I
I
I LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM

I



I

WELL DEVELOPMENT RECORD

I
CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

I FIELD PERSONNEL: Steve Keller (SAIC) SHEET: 1 OF: 1

1. WELL NUMBER: OB-93-04

2. DATE OF INSTALLATION: 1 October 1993

3. DATE OF DEVELOPMENT: 9 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (FT): 32.87' 24 HOURS AFTER (FT):

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 750 gal.

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 49 gal.

START DURING END

7. PHYSICAL APPEARANCE cloudy slightly cloudy clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 455 560 550 550

TEMPERATURE ('C) 13.0 14.1 15.4 15.6

pH (s.u.) 6.60 6.76 7.0 6.93

TURBIDITY (NTU) - 46.2 6.2 5.4

8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL (PT): 58.25'

9. SCREEN LENGTH (FT): 15'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (FT): AFTER DEVELOPMENT (PT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1 7/8" Surge block, 1 1/2" x 3 ' bailer, and 2" Grundfos Pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surge, bail, and pump.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (FT): I Ae,

14. QUANTITY OF WATER REMOVED (GAL): 1025 gal TIME OF REMOVAL (HR:MIN): 3:45

I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 199

WELL DEVELOPMENT FORM



I

ITW DRILING LOG 1P-93-1
I.COPAY AM [2.DRILLING SUBCONTRACTOR SxuHr 17

1. COPN NAELyeW n-Wth SOF 6 SHEETS
Louis Berger & Associates, Inc.- an etrn-WthtK

3. PROJECT 4. LOCATION

High Priority Site Investigation , Fort Riley, KS Custer HIl East Pond, Fort Riley O RL

5. AM O DRLLER6. MANUFACTURER'S DESIGNATION O RL

Rand NAmEFDith E Acker Soil Max 90, Schramm Rotadrill

.7. SIZES AND TYPES OF Auger, then drive 2' split spoon 8. ROLE LOCATION

DRILIG AND SAMPLING ahead of auger; repeat @ 5' Northwest (upgradien0) Well

EQUIPMENT intervals, 0-18', 18' - 38' reverse - 9. SURFACE ELEVATION
air circuldation 1288.40 (topo)

10. DATE STARTED 11. DATE COMPLE11_,

6 October 1993 8 October 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
18, ~~29' BLS AIRDILN

13. DEPT DRILLED INTO ROCK 16. DPTH TO WAT AND ELAPSED IMAE

20, 
COMMENCED. 18.1' afer 50 minutes

14. TOTAL DEM OF HOLE 17. OTE WATER LEVE MEAUREMETS (SPECIYI 38'__________________

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

N.A. I

20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) I OTHER (SPECIFY) 21. TOTAL CORE
_ __ _ECOVERY

ANALYSIS
N.A.

2. DISPOSITION OF HOLE BACKFRILED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Sx I 4L
FIELD CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I

S2-:

Auger 0'-4.5'l4
' I 

4.5 1-6 .5' C lay . D ark  Slight Moisture

2maroon-brown with
light gray mottles. o.1 ppma NA. N.A. 5-7-13-4

ftwilgpsIFort Riley High Priority Site Investigations -- East Pond EP-93-01

Itttngp



KOLE NO.HTW DREILING LOG EP93-01

I High Priority Site Investigation, Fort Riley, KS Steve Keller OF 6 SHE

FIL CORE'

LIrM DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

4.5'-6.5' Continued.

Slightly moist andI - plastic, with no sand.

6

7

I
8

I

9 Auger 45.5'

I 9.5'-9.9' Clay. Slightly Bkgd. 5-S-22-40 Slight moisture

10-- moist, weak, slightly 0.0 ppm
10- plastic, with no gravelI {::!{!" -- or mottles

9.91-10.1' Silt. Light
.salmon dry, friable

10.1'-10.4' Clayey silt.
Light tan-brown,
saturated, well sorted,
weakly consolidated
10.4'-11.5' Silty clay.I Slightly moist, friable,
weakly consolidated,I 1 __ __ blocky.

PROJECT 
IHOLE NO.

ftr1ydrillUg.prs I Fort Riley High Priority Site Investigations -- East Pond EP-93-01IP930



I

H~~~~HL NONOUTO.__ _

IHTW DRILLING LOG EP-93-0

PR J C N P L O H EHigh Priority Site Ivestigation , Fort Riey, KS Steve Keller OF 6 SHEETS

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

14Auger 9.5'-14.5'

14.5'-15.8' Clayey Sil N.A. N.A. 50 Cuttings moist at start of 14.5'-
i 0 Light green gray, wet, 15.8' drive. Drive stopped

15 almost saturated, because of refusal (50 blows).
Sweakly consolidated, Slight moisture at end of drive
well sorted. (15.8'), however, no standing

Auger 14.5'-18'
I 16-- 18' Refusal.Silt or Dry.

Siltstone. Refusal in
very dry,weakly
indurated buff silt or
siltstone. Well sorted,

17 "pops" under fingerI . pressure, indicating
low clay content.
End Auger drilling. Bkgd 0.0 pp

BHO0.1 ppm.
BS 0.1 ppm

18-I l18' Start Reverse-Air
Drilling.

18'-20' Silt

19- Light tan to white buff,
- weakly consolidated,

- dry, well sorted with
only minor clay.

20 20'-29, Silt. With thin 20'-21' Slight moisture.
minor limestone
stringers. Slightly
moist 20'-21',rest of
interval is dry.

i PROJECT OLE NO.

Stryyllog-prs ' Fort Rilcy High Priority Site Investigations -- East Pond I EP-93-01I



I
HTW DRILLING LOG EP-3-0

PROJECT INSPECT'OR SHETt. 4

High Priority Site Investigation , Fort Riley, KS Steve Keller OF 6 SHEETS

FIELD CORE

LIIH. DEPTH DESrIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW

RESULTS NO. NO. COUNTS

21'-29' Silt.Light tan to 21'-29' Dry.

tan-gray & weakly
consolidated. Limestone

stringers buff, well
- indurated, very-fine-

grained, & resistant.
I.'

I
* 23

I
I
I
I
I
I
I

I

I
PRJET- HOLE NO.

Slrly'dliog~p For Riley High Priority Site Investigations - East Pond I EP-93-1

I2



I

HOLE NO.
HTW DRILLING LOG Eo9o.

PROJECT INSPECTOR SHEET5

High Priority Site Investigation , Fort Riley, KS Steve Keller OF 6 SHEETS

FIELD CORE

L1TH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

29'-30' Silt. Medium
I . orange-brown,moist to

very moist, plastic, trace
of oxidation mottles,
produces yellow-brown

30 water.

30'-38' Very dry starting
at 30'. Intercolated
light olive-brown, olive,

.31 medium yellow-olive.
Very weakly consolidated,
little or no clay, very well
sorted.

32

I
I33

I
I 34

I
I

NOTE: First water was at 29'
evidenced by moist to very moist
plastic clay in samples 29'-30'.
Samples from 30'-38' are bone dry
When driller raised bit up through
zone 29'-30', abundant water was
blown out. Zone 30'-38' remained
dry.

IPOJECT HOLE NO.
ftrlykriUog.prs I Fort Riley High Priority Site Investigations -- East Pond I EP-93-01



I

HTW DRILLING LOG EP-o 93-0
S PROJECT INSPECTOR SHEETfl 6

High Priority Site Investigation , Fort Riley, KS ISteve Keller OF 6 SHEETS

FIELD

LIH. DEPTH DESRZIPTION OF MATERIALS SCREEN BO APE BLOW REMARKS

RESULTS NO. NO. COUNTS

I..

38 38' Total Depth Bkgd 0.1 ppn Dry.
BH 0.3 ppm 38' Stopped Drilling.
BS 0.1 ppm

I

I
I
I
I

I
I
I
I
I

(d y'dfli~og.prs Fort Riley High Priority Site Investigations -- East Pond 1EP-93-1
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Client: U. S. Army Corps of Engine, Project No.: High Priority SI

L LOUIS BERGER & Project: Ft. Rley High Priority SI Page: Page t of 1

IiASSOCIATES, INC. Prepared by: Dave Stein Date: 5-OCT-93

Checked by: Julie Jaglowski Date: 15-DEC-93

MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western 
Well No.: EP-93-01

Drilling Method: Hollow Stem Auger, Dual/Tube Air Rotary Date Installed: 9-OCT-93

Location: Custer Hill East Pond

Elevations: SURFACE CASING:

Ground Surface 1288.40' Size: 6"I Top of PVC 1291.21' L I Material: Steel
Length: 18'

Ground Elevation: 0h - _____

GrounEte n C n U Drill Hole Diameter:
12"

18' O C8.25" OD

- WX Riser:2
Surface Seal Material . Diameter:
SlMaterial: PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 20.88'

Grout Type 11 Portland Cement

ctd

18' Screen:

,n Diameter: 2"
7 Type of Seal Material: PVC

Bentonite Pellets Slot Size: 0.02

21' Length: 15'

I Sums:-- 1

.= Length: 4
• Type of Filter Material

€: Type of Cap: Th-readed PVC

USilica Sand (16/30)

38'. 
Centralizer: Used X

Not Used

NA 
NA

Depth to Water
Type of Backfill From Top of Riser

NA NA at Completion: 18.18'

Form: ftrly\mwdiagrm.prs 
Note: Not to Scale



I
I
I

WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Priority SI

I WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (913) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: EP-93-01

WELL INSTALLATION DATE: 9 October 1993

GEOLOGIST SUPERVISING INSTALLATION: Dave Stein

I GROUND SURFACE ELEVATION (FT): 1288.40'

TOP OF CASING ELEVATION (FT): 1291.21'

I WELL STICK-UP (Fl): 2.81

TOTAL BORING DEPTH (Fl): 38'

BORING DIAMETER (IN): 8.25"

I TOTAL DEPTH OF OUTER CASING (Fl): 18.0'

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 4"

TOTAL DEPTH OF INNER CASING (Fr. EXCLUDING SCREEN): 23'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (Fl'): 15'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (Fr): 0.167

SCREEN SLOT SIZE (IN): 020

I
I



I

WELL SPECIFICATION FORM (Cont'd)I
WELL NUMBER: EP-93-01

I BACKFILL MATERIAL AROUND SCREEN: Silica Sand

DEPTH RANGE OF BACKFILL (FT): 38' TO 21'

SEAL MATERIAL ABOVE SCREEN: Bentonite Pellets

DEPTH RANGE OF SEAL (FT): 21' TO 18'

BACKFILL MATERIAL AROUND CASING: Grout (Type II Portland Cement)

DEPTH RANGE OF BACKFILL (FT): 0'

DESCRIPTION OF TOP SEAL:

DESCRIPTION OF WELL COVER:

I OTHER ADDITIONAL INFORMATION:

I
I
I
I
I
I
I
I LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM

I



WELL DEVELOPMENT RECORD

CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

FIELD PERSONNEL: Mike Miles (SAIC), Brian Meyer (Layne Western) SHEET: I of 1

1. WELL NUMBER: EP-93-01

2. DATE OF INSTALLATION: 8 October 1993

3. DATE OF DEVELOPMENT: 13 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (Fl): 24 HOURS AFTER (Fl): 17.93' (toe)

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 0

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 11 gal.

START DURING END

7. PHYSICAL APPEARANCE cloudy clear clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 1200 1250 1280 1280

TEMPERATURE ('C) 15 16 16 16

pH (s.u.) 6.38 6.48 6.42 6.43

TURBIDITY (NTU) 323 2.4 11.7 22.6

1 8. DEPTH FROM TOP OF WELL CASING TO BOTI'OM OF WELL (FT): 38'

9. SCREEN LENGTH (FT): 15'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (FT): AFTER DEVELOPMENT (FT): 38'

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1.5" diam.x3' stainless steel bailer and 1.5" diam. Grumdfos

Redi-Flow submersible pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surged with pump at successive intervals of screen.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (FT): 2.0'

14. QUANTITY OF WATER REMOVED (GAL): 400 gal. TIME OF REMOVAL (HR:MIN): 5:40

I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI



I

111TW DRILLING LOG HP-93EN
- SHEET'

1. COMPANY NAME 2. DR esLING SUBCONTAlitKS OF 4 SHEETS

Louis Berger & Associates, Inc. Layne Weter - Witchita, KS

3. PROJECT 
4. LOCATION

High Priority Site Investigation , Fort Riley, KS Custer Hill East Pond, Fort Riley
A O D L 6. MANUFACTURERS DESIGNATION OF DRILL

5. NAME OF DI Acker Soil Max 90, Schramm Rotadrill
Randy Smith

7. SIZES AND TYPES OF Auger, then drive 2' split spoon2' 8. HOLE LOCATION

DRILLING AND SAMPLING ahead of auger repeat at 5' South downgradient well

EQUIPMENT intervals. 9. SURFACE ELEVATION
1278.32 (topo)

10. DATE STARTED 11. DATE COMPLETED

6 October 1993 7 October 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

7.5' 
9.5' (On pilot bit advancing auger)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFIER DRILLING

16.4' 
COMMENCED.

14. TOTAL DEPTH OF HOLE 
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

23.9'

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIIY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

ANALYSIS
N.A.

2. DISPOSITION OF HOLE BACKFILLED MONIrORINGWELL OTHER (SPECIFY) 23. SIGNATURE OF SPTOR

I I__-A-
FIELD CORE

DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I
I

I
I
I
I

Auger 0'-4.5'

4.5-.5' Clay. Black, 
Slight Moisture

I 45'6rgCani lak , slgt

moist, slightly plastic. 0.1 ppm N.A. N.A. 2-24-7

P R-JE C T 
H O L E N O .

ftrt~dMflg.Prs Fort Riley High Priority Site Investigations -- East Pond 
EP-93-02



I
I
I ROETINSPECTOR SHr2

High priority Site Investigation, Fort Riley, KS Steve KellerOF4SET

FIELD CORE

LIT1. DEFIH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

4.5'-6.5'(Cont.) Clay.

I6

I7
I

I

Auger 4.5'-9.5'.
I Auger to refusal of

8 pilot bit at 9.5', &
total depth of 8" hole
was 8.5'.

0.0 ppm9.1'-14.9' Limestone. of 1

Weathered. White and At pilot hole 9.5', approximately

brown bonded. Lost zone 0.1' to 0.2' of cuttings were wet.
of fractured, highly
weathered limestone at

S0 11' and 13'. The zone at
13' is highly porous. It

is suspected that the lost,
porous zones at 11' and
13' are considered the
initial water bearing zones First water suspected at either
at EP-93-02. 11' or 13' based on fractured

loss zones.I

ROJECTHOLE 
NO.

S trlydPllog.prs Fort Riley High Priority Site Investigations -- East Pond EP-93-02



I
I IHOLE NO.

HTW DRILLING LOG EP-93-02IROJECT 
INSPECTOR SHEET3

High Priority Site Investigation, Fort Riley, KS Steve Keller/ Dave Stein OF 4 SHEETS

FIELD CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

*- 14

15 - 14.9'-16.0' Limestone. 0.0 ppm

- Brown highly weathered
bonded limestone.

---- 16- 16.0'-18.9' Shale. Brown o.o ppm
-----il highly weathered. Friable.

_ --- 1 7 -

-------- 18 -

19- 18.9'-19.5' Limestone. 0.0 ppmI -Loss zone comprised of
white weathered

-- - limestone.I. 0.0 ppm

------ 20 19.5'-23.3' Shale. Brown
- highly weathered shale.

--- .--- - Friable.

PROJECT OLENO.

ftrydrilog.prs Fort Riley High Priority Site Investigations -- East Pond I EP -93-02



i

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I
I 22

I
- 23

23.3'-23.9' Limestone. 0.0 ppm
White weathered
limestone.

24 23.9' Total Depth. 23.9' Stopped Drilling

I--
25-

I
i 26

I

I

28--I-

29 -HOLE NO.

flrly\'d11og.prs Fort Riley High Priority Site Investigations -- East Pond I EP-93-02
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Client: u. s. Ar-my Co s of Engineers Project No.: High Priority SI

LOUIS BERGER & Project: Ft. Riley High Priority SI Page: Page 1 of I

ASSOCIATES, INC. Prepared by: Dave Stein Date: sOCT-93

50 Checked by: JulieJaglowski Date: 15-DEC-93

MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Wste" 
Well No.: EP-93-02

Drilling Method: Hollow Stem Auger, Dual/Tube Air Rotary Date Installed: 9-OCT-93

Location: Custer Hill East Pond

Elevations: SURFACE CASING:

Ground Surface 1278.32' Size: 6"

Top of PVC 1280.12' Material: Steel
Length: 9'

Ground Elevation: -0 -_-- __

e aDrill Hole Diameter:
Outer Casing 12"

9.0' Riser: 8.25" OD

Riser:
Diameter: 2"

Surface Seal Material Material: PVC
5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 14.8'

Grout Type 11 Portland Cement
ct.

9.0 Screen:

I Diameter: 2"
* Type of Seal Material: PVCI 0.02

110'l Bentonite Pellets Slot Size: 0-11.0 Length: 10'

-' Length:
I =Type of Filter MaterialLegh

Tye oType of Cap: Threaded PVC

Silica Sand (16/30)

23.0' 
Centralizer: Used X

Not Used
Type of Seal

NA NA
Depth to Water

Type of Backfill From Top of Riser

NA -A at Completion: 9.92'

Note: Not to Scale

Form: ftrly\mwdagrm.prsIi
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WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Priority SI

I WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (319) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: EP-93-02

WELL INSTALLATION DATE: 9 October 1993

GEOLOGIST SUPERVISING INSTALLATION: Dave Stem

I GROUND SURFACE ELEVATION (FT): 1278.32'

TOP OF CASING ELEVATION (FT): 1280.12'

i WELL STICK-UP (Fr): 1.8'

TOTAL BORING DEPTH (FT): 23'

BORING DIAMETER (IN): 8.25"

TOTAL DEPTH OF OUTER CASING (FT): 9'

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 4"

TOTAL DEPTH OF INNER CASING (FT. EXCLUDING SCREEN): 13'

INNER CASING MATERIAL: PVC

I INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (FT): 10'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (FT): 0.167

SCREEN SLOT SIZE (IN): 020

I
I



I

WELL SPECIFICATION FORM (Cont'd)I
WELL NUMBER: EP-93-02

I BACKFILL MATERIAL AROUND SCREEN: Silica Sand

DEPTH RANGE OF BACKFILL (FT): 23' TO 11'

SEAL MATERIAL ABOVE SCREEN: Bentonite Pellets

DEPTH RANGE OF SEAL (FT): 11' TO 9'

BACKFILL MATERIAL AROUND CASING: Grout (Type II Portland Cement)

DEPTH RANGE OF BACKFILL (FT): 9'

DESCRIPTION OF TOP SEAL:

DESCRIPTION OF WELL COVER:

I OTHER ADDITIONAL INFORMATION:

I
I
I
I
I
I
U

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM

I.
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WELL DEVELOPMENT RECORD

CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

FIELD PERSONNEL: Mike Miles (SAIC), Brian Meyer (Layne Western) SHEET: 1 of 1

1. WELL NUMBER: EP-93-02

2. DATE OF INSTALLATION: 6 October 1993

3. DATE OF DEVELOPMENT: 13 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (FT): 7.5' 24 HOURS AFTER (FT): 9.56'

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 40 gal.

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 2.6 gal.

START DURING END

7. PHYSICAL APPEARANCE cloudy cloudy clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 900 890 820 860

TEMPERATURE (0C) 19.5 20.5 19.1 19.0

pH (s.u.) 6.64 6.53 6.32 6.41

TURBIDITY (NTU) 
19.7

1 8. DEPTH FROM TOP OF WELL CASING TO BOT'OM OF WELL (Fl): 23'

9. SCREEN LENGTH (FT): 10'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (Fl'): 23' AFTER DEVELOPMENT (Fr): 23'

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1.5" diam.x3' stainless steel bailer and 1.5" diam. Grumdfos

Redi-Flow submersible pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surged with pump at successive intervals of screen.

3 13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (FT): 2.0'

14. QUANTITY OF WATER REMOVED (GAL): 540 gal. TIME OF REMOVAL (HR:MIN): 6:22

I
I

U LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI



m

M DMELLING LOG 93-03
1.CMAN AE2. DRILLING SUBCONTRACTOR S IHffEI I

m LoUuis Berge & Associates, Inc. Lan - Witchita, KSOF5SEI

IPROJECT 4. LOCATION

High Priority Site Investigation , Fort Riley, KS Custer Hill East Pond, Fort Riley
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

Randy Smith 
Acker Soil Max 90, Schramm Rotadrill

7. SIZES AND TYPES OF Auger, then drive 2' split spoon 2' 8. HOLE LOCATION

DRILING AND SAMPLING ahead of auger, repeat at 5' East downgradient hole

EQUIPMENT intervals. 9. SURFACE ELEVATION

1283.15 (topo)

10. DATE STARTED 11. DATE COMPLETED

7 October 1993 21 October 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

6.7' 
5.6'

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME APTER DRILLING

26.3' 
COMMENCED.

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREME NTS (SPECIFY)

33.25'

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

N.A. 0

20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHE (SPECIFY) 1. TA R

ANALYSIS 
TOTAL

N.A. 
1

Z2. DISPOSITON OF HOLE BACKFILLED MONIORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FEPM CORE

LrrH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW RMARKS

RESULTS NO. NO. COUNTS

I-

I3
4

I 4 Auger 0'-4.5'

S4.5l-6.5' Silt. Light S5-5.6' Almost dry.I yellow-gray with minor
ochre oxidation streaks, NA NA -21-

-OEC 

HOLE NO.

ftll psFort Riley High Priority Site Investigations -- East Pond EP-93-03

U~ ~ .IIAIln *.. r
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I _ _OLE NO.HTW DRILLING LOG EP-93-0

I PROJECT 
INSPECTO R :SE= 2

High Priority Site Investigation , Fort Riley, KS Steve Keller OF 5 SHEETS

FIEI.D CORE

IH. DEPTHI DESRIMTON OF MATERIALS SCREEN BOX SAMPLE BLOWREAKRESULTS NO. NO. CUNTS

4.5'-6.5' Silt. Cont.
and mottles. Well
sorted, friable, and 5.6'-5.9' wet and nearly saturated.
non-plastic. 

Local well

indurated stringers, 5.9'-6.5' moist.I 6 less than or equal to
.25" thick. Oxidation
is in wet zone 5.6'-
'5.9'.

Auger 4.5'-6.7'7 refusal.

6.7' Siltstone. Dry, Dry.
well indurated, equal
to the siltstone at 8.5'
in EP-93-02.

8

I
9'-13' Limestone. Gray 0.0 ppm
chips mixed with shale
dust (i.e. rock flour).
Soft cuttings.

I
I
I
I
I

l 13
IPROJECT IHOLE NO.

trlyrillog.prs Fort Riley High Priority Site Investigations -- East Pond EP-93-03
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I HE., NO.HTW DRILIG LOG P903

PROJECT INSPECTOR SHEE~Tf3

High Priority Site Investigation , Fort Riley, KS Steve Keller/ Dave Stein OF 5 SHEETS

CORE

12TH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

13'-20' Shale. Brown to o.o ppm Air coring produces dust as
- gray. Very easy drilling, cuttings (i.e. Shale). Chips of

- Cuttings appear as rock Limestone appear as the cuttings
Sflour. Shale was when drilling through limestone

14 weathered based on easy using air rotary..14. drilling.

I16

- --==" 17

20 20'-30' Shale. Brown o.0 ppm
...... -- weathered. The drilling

Swas very easy, smooth.
::--22-22: -- Cuttings appeared as rock

I :;--;;i -flour.

:::::21 I RJC HOLE NO.

I .trlyillogprs I Fort Riley High Priority Site Investigation- East Pond IE-30
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I HOLE NO.

HTW DRILLING LOG _P-93_03

PROJECT INSPECTOR SHEET 4

High Priority Site Investigation, Fort Riley, KS Steve Keller OF 5 SEEM

FIELD CORE

LITH. DEPTH DESRIFTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

20'-30' Shale. Cont.

- 22-

------ 23

---_--- 24

I I 25

------- 26

----- 27

I- --
------- 2

I

PROJECT 
lROLENO.

frlyiog.prs I Fort Riley High Priority Site Investigations -- East Pond I EP-93-03



I
IHTW DRILLING LOG EP-93o.

jPROJECT INSPECTOR SHE-ET5

High Priority Site Investigation , Fort Riley, KS Steve Keller/Dave Stein/Mike Miles OF 5 SHEETS

IEL CORE

LITH. DEPTH DESREIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTSI_

30 30' Limestone.

Encountered a
competent limestone.
Drilling became more 0.0 ppm
difficult. Drill mast

31 shook noticeably. Drilling recommenced on 21
0.0 ppm October 1993.

31' Limestone. Gray.
t31V, drilling Liquid rose to approximately 16'

encountered a high based on wetness on the rod pipes.

32 gasoline-like odor
eminating from the

* borehole.

31'-33.25' Limestone.
Revisited borehole after

33 further investigations.

33.3' Total Depth 33.25' Stopped Drilling.

I
I
I
I
I

i rly'drillog.prs IFort Riley High Priority Site Investigations -- East Pond IEP-93-03



Client: U.s. Army Corps of Engineers Project No.: High Priority SI

LOUIS BERGER & Project: FL Riley High Priority SI Page: Page I of 1

- ASSOCIATES, INC. Prepared by: Mike Miles (SAIC) Date: 22-OCT-93

I Checked by: Julie Jaglowski Date: 15-DEC-93

MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western Well No.: EP-93-03

Drilling Method: Mud Rotary and Air Rotary Date Installed: 21OCT-93

Location: Custer Hill East Pond

Elevations: SURFACE CASING:
Ground Surface 1283.15' Size: 6"

Top of PVC 1284.78' Material: Steel
Length: 9'

Ground Elevation:~ 0~

Outer Casing Drill Hole Diameter:

6.7' 5.75"

Riser: 2"
Surface Seal Material Diameter:
SMMaterial: PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 29.8'

Grout Type II Portland Cement

U

22.0' x Screen:

I Diameter: 2"
Type of Seal Material: PVC

Bentonite Pellets Slot Size: _

27.8' Length: 5'

Sump:a=Length: 4
Type of Filter Material

Type of Cap: Threaded PVC

Silica Sand (16/30)

32.8' 
Centralizer: Used X

Not Used

Type of Seal
33.25' N

Depth to Water
Type of Backfill From Top of Riser

INA NA at Completion: 15.7'

Form: ftrly\mwdiagrm-prs Note: Not to Scale
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I

WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Priority SI

I WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

I CITY, STATE, ZIP CODE: Fort Riley, Kansas 66442-6000

PHONE: (913) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: EP-93-03

WELL INSTALLATION DATE: 12 October 1993

GEOLOGIST SUPERVISING INSTALLATION: Mike Miles (SAIC)

I GROUND SURFACE ELEVATION (FT): 1283.15'

TOP OF CASING ELEVATION (Fl): 1284.78'

WELL STICK-UP (Fl7): 2.0'

TOTAL BORING DEPTH (Fl): 33.25'

BORING DIAMETER (IN): 5.25"

TOTAL DEPTH OF OUTER CASING (Fl): 6.7'

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 4"

TOTAL DEPTH OF INNER CASING (Fr. EXCLUDING SCREEN): 27.8'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (Fl): 5'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (Fl): 0.167

SCREEN SLOT SIZE (IN): 0. 020"

I
I



I

WELL SPECIFICATION FORM (Cont'd)

I
WELL NUMBER: EP-93-03

I BACKFILL MATERIAL AROUND SCREEN: Clean Washed Sand (10-20)

DEPTH RANGE OF BACKFILL (FT): 33.25' TO 25.17'

SEAL MATERIAL ABOVE SCREEN: 1/4" Bentonite Pellets

DEPTH RANGE OF SEAL (FT): 25.17' TO 22.0'

BACKFILL MATERIAL AROUND CASING: Grout

DEPTH RANGE OF BACKFILL (Fl): 22.0' TO 0'

DESCRIPTION OF TOP SEAL: Grout to surface with a 3' concrete pad placed around well.I
DESCRIPTION OF WELL COVER: 6" steel casing with locking cap.

3 OTHER ADDITIONAL INFORMATION: Well had been previously drilled to 31'. Two additional feet were drilled on October 21, 1993

to a depth of 33'. 6" of sand was placed beneath the screen bottom. Limestone layer at 31' was approx. 6"-8" thick then graded back to soften

shale. No additional cuttings could be found.

1
I
I
I
I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM

I
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WELL DEVELOPMENT RECORDI
CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

FIELD PERSONNEL: Kate Dickerson (LBA), Ed (Layne Western) SHEET: I of 1

1. WELL NUMBER: EP-93-03

2. DATE OF INSTALLATION: 21 October 1993

3. DATE OF DEVELOPMENT: 25 & 26 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (F'): 14.9' (To Prod.) & 15.7' (to water) 24 HOURS AFTER (FT):

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL):

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 11 gal.

START DURING END

7. PHYSICAL APPEARANCE muddy silty clear clear

SPECIFIC CONDUCTANCE (umhos/cm)

TEMPERATURE (-C)

pH (s.u.)

TURBIDITY (NTU) 14.9

I 8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL (Fr): 33'

9. SCREEN LENGTH (FT): 5'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (FT): AFTER DEVELOPMENT (FT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1.5" diam.x3' stainless steel bailer and 1.5" diam. Grumdfos

Redi-Flow submersible pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surged with pump at successive intervals of screen.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (FlT): 2.0'

14. QUANTITY OF WATER REMOVED (GAL): 650 gal. TIME OF REMOVAL (HR:MIN): 8:00

I
I

I LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI



I

I _HOLE NO.HTW DRILLING LOG W-30

.COPNNAE2DRLNGUBOTATRSrLouis Berger & Associates, Inc. Layne Western - Witchita, KS OF 5 SHEETS

3.PROJFEC-T 4. LOCATION

High Priority Site Investigation, Fort Riley, KS Northwest Wash Rack Reservoir, Fort Riley,KS

5. NAME OF DRIL.R 6. MANUFACTURRI'S DESIGNATION OF DRIlL

John Gomick Hollow stem auger

7. SIZES AND TYPES OF 8.25" O.D. Auger 8. HOLE LOCATION

DRILLING AND SAMPLING 5' continuous split spoon sampler Northeast comer of reservoir

EQUIPMENT 9. SURFACE ELEVATION
1295.96

10. DATE STARTED 11. DATE COMPLETED

5 October 1993 5 October 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

30' 14'

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING

1'. COMPLETED. 12.85' 1 hour 40 minutes

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

31' 
10.06' 1103 hour 6 October 1993

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

N.A.II

20 SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHEPJsPER I 21. TOTAL CORE

ANALYSIS 
1 RECOVERY

22. DISPOSITION OF HOLE BACKFIL -D MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD ORE

Lxn1 DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
-- RESULTS NO. NO. COUNTS

L [Sampling was rotated with auger
flights. No blow counts were
required with this drilling method.

I- 2'

Brown to dark brown
-- clay.

I0
3-

I Z Sample grades to a
lighter brown clay a 4'.

I4

-05'

Low to moderate Dry. Organic grass and roots
plasticity. Massive and present throughout the sample.

M dense. 0 ppm N.A. N.A. Very mottled.

iPROJECT IH LE N°

Hy~driog.prs Fort Riley High Priority Site Investigations 
WR-93-O1
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I _HOLE NO.HTW DRILLING LOG WR-93-01

S PROJECT INSPECTOR ISHE, T , 2

Iigh Priority Site Investigation , Fort Riley, KS David Stein OF 5 SHEETS

FIELD "ORE

LIH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I
I6
I
I7

8 _-I

5 - 10'
9 Brown silty clay. Fria-

ble. Slightly plastic du
to organic material.
Dense, massive, speck-
led throughout with

10 black organic material. 0 ppm N.A. N.A. Dry.

I

12-

I
-- 10 - 15'

Sample is same
stratigraphy as above, 5

10'. 0ppm N.A N.A.
IPROJECT IHOLE NO.

ftxlywdriftog.prs I Fort Riley High Priority Site Investigations I WR-93-01
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I _HOLE NO.HTW DRILLING LOG VI-93-01

I PROJECT INSPECTOR SHEE, T 3

High Priority Site Investigation, Fort Riley, KS David Stein OF 5 SHEETS

FED CORE

L1TH DEPTH DESRIPTION OF MATERIAIS SCREEN BOX SAMPLE BLOW REMARKS
RESULTS NO. NO. COUNTS

- 10- 15' (cont.)
Interval similar to 5 -

0 10'. Brown silty clay.3 14 Friable. Slightly plastic
due to organic material.
Dense, massive, speck-
led throughout with
black organic material

0 ppm N.A. N.A. First water at 14'.

I
I
I

I 15 -18'

17- Brown silty clay. Fria-
ble. Slightly plastic due
to organic material.
Dense, massive,, speck-
led throughout with

18 black organic material.

I
19 18 -20'

At 18', sample grades to
a light gray, whitish
weathered shale.
Gravelly, dense.
15 - 20': 0 ppm N.A. N.A. Wet.

I
20 - 25'

Weathered shale. At
25' sample retains relic
budding. 0 ppm Sample was very soupy.

PROiE R-HOLE NO.

I lhrmy'dllog prs I Fort Riley High Priority Site Investigations WR-93-01



HOLE NO.

HTW DRILLING LOG WR-93
PROJECT NSPECTOR SHEET 4

High Priority Site Investigation, Fort Riley, KS David Stein OF 5 SHEETS

F CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
RESULTS NO. NO. COUNTS

I-
* 22

I-
3 23-

A 2" iron staining was
2encountered at 24.5'.

24-

I 20 - 25' (cont.)
Weathered shale. At 25
sample retains relic
budding. 0 ppm N.A. N.A. Sample was very soupy. Weather-

25 ed sandy material (weathered shale

and limestone).

I 26

I
* 27-

I
28-

25 - 30'
Sample is simialr to the
sequence from 20 - 25'.

2- Weathered shale. 0 ppm N.A. N.A. Soupy
PROJCT -ort -iOLE No.

ftlyklriilog.prs Fort Riley High Priority Site Investigations WR-93-01



I _HOLE NO.HTW DRIILLING LOG WR-93-01

I PROJECT INSPECTIOR SHEEr 5

High Priority Site Investigation , Fort Riley, KS David Stein OF 5 SHEETS

FIELD CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

S25 -30' (cont.)
-" Sample is simialr to the

sequence from 20 - 25'.
30 Weathered shale. 0 ppm N.A. N.A. Soupy

Competent bedrock encountered at
0 =30'.
30- 31' Sample fizzed when acid was

Broken competent dropped on sample. Wet.

31 -nlimestone. Total depth =31'.

I
32I -

I
I-

34"-

I
I

36I
I

7,roECT 
HOLE NO.

ftly'drilog.prs I Fort Riley High Priority Site Investigations WR-93-01



Client: U. S. Army Corps of Engineers Project No.: High Priority SI

L LOUIS BERGER & Project: Ft. Riley High Priority S1 Page: Page I of I

B ASSOCIATES, INC. Prepared by: Steve Keller Date: 8-OCT-93

Checked by: Date:

I MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western Well No.: WR-93-01

Drilling Method: 4 1/4" x 8" auger with CME continuous sampler Date Installed: 6-OCT-93

Location: Custer Hill Wash Rack Reservoir

Elevations: SURFACE CASING:

Ground Surface 1278.49' Size: NA

Top of PVC 1281.67' Material: NA
Length: NA

Ground Elevation: 0 -

SDrill Hole Diameter:

2.0' x1 Oute Cain1N

Diameter: 2"
Surface Seal Material Material: PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 15'

Cement Grout w/5% Bentonite

6.8' Screen:

con Diameter: 2"

10 Type of Seal Material: PVC

1021 Bentonite Pellets, Slot Size: 0.02
Hydrated 12 hours L e: 1

9.3' Length: 15'

. Type of Filter Material -1 Length: 0.4'

eType of Cap: Threaded PVC

Colorado Silica Sand (16/30)

I 27.4' Centralizer: Used X

Not Used
Type of Seal

NA___ NA
p oDepth to Water

Type of Backfill From Top of Riser

31.0' 1/4" Bentonite Pellets at Completion:

Form: ftrly\mwdiagrm.prs 
Note: Not to Scale



I
I

U WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Prioiry Sites

WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas 66442-6000

PHONE: (913) 239- 3343

I WELL NUMBER OR OTHER IDENTIFICATION: WR-93-01

WELL INSTALLATION DATE: 6 October 1993

GEOLOGIST SUPERVISING INSTALLATION: Dave Stein

GROUND SURFACE ELEVATION (FT): 1278.49'

TOP OF CASING ELEVATION (Fl'): 1281.67'

WELL STICK-UP (FT): 3'

TOTAL BORING DEPTH (FT): 27.0'

BORING DIAMETER (IN): 8.25"

TOTAL DEPTH OF OUTER CASING (FT): 5' Protective Casing

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 4"

TOTAL DEPTH OF INNER CASING (FT. EXCLUDING SCREEN): 12'

I INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (Fr): 15'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (FT): 0.167

I SCREEN SLOT SIZE (IN): 020

I
I



i

WELL SPECIFICATION FORM (Cont'd)

I
WELL NUMBER: WR-93-01

i BACKFILL MATERIAL AROUND SCREEN: Silica Sand

DEPTH RANGE OF BACKFILL (FT): 27' TO 17.7'

SEAL MATERIAL ABOVE SCREEN: Bentonite Slurry

DEPTH RANGE OF SEAL (FT): 17.7' TO 4.7'

BACKFILL MATERIAL AROUND CASING: Grout

DEPTH RANGE OF BACKFILL (FT): 4.7'

DESCRIPTION OF TOP SEAL:I
DESCRIPTION OF WELL COVER:

OTHER ADDITIONAL INFORMATION:

i
I
I
I
i
I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM

U



I
I

WELL DEVELOPMENT RECORDI
CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

FIELD PERSONNEL: Steve Keller (SAIC) SHEET: 1 of 1

1. WELL NUMBER: WR-93-01

2. DATE OF INSTALLATION: 6 October 1993

3. DATE OF DEVELOPMENT: 10 & 11 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (FT): 10.85 (bls) 24 HOURS AFTER (FT):

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 0

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 11 gal.

START DURING END

7. PHYSICAL APPEARANCE slightly cloudy clear clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 440 444 420 442

TEMPERATURE ('C) 14.8 15.2 13.8 14.5

pH (s.u.) 6.42 6.65 6.17 6.50

TURBIDITY (NTU) 323 2.4 11.7 4.1

I 8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL (FT): 30.4'

9. SCREEN LENGTH (Fr): 15'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (Fr): AFTER DEVELOPMENT (FT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1.5" diam.x3' stainless steel bailer and 1.5" diam. Grumdfos

Redi-Flow submersible pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surged with pump at successive intervals of screen.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (FT): 3.0'

14. QUANTITY OF WATER REMOVED (GAL): 802 gal. TIME OF REMOVAL (HR:MIN): 4:08

I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI



I

HTW DRILING LOG W-30

I. COMPANY NAME 
2. DRILLING SUBCONTRACTOR 

SE1

Louis Berger & Associates, Inc. Layne Western - Witchita, KS_ OF 6 SHEETS

7.PROJECT 
4. LOCATION

High Priority Site Investigation, Fort Riley, KS Northwest Wash Rack Reservoir, Fort Riley,KS

5. NAME OF DRILLER 
6. MANUFACTURER'S DESIGNATION OF DRILL

John Gornick 
Hollow stem auger

7. SIZES AND TYPES OF 8.25" O.D. Au'er 8. HOLE LOCATION

DRILLING AND SAMPLING 5' continuous split spoon sampler Southeast corner of reservoir

EQUIPMENT 9. SURFACE ELEVATION
1295.96'

10. DATE STARTED 11. DATE COMPLETED
5 October 1993 5 October 1993

12. OVERBURDEN THICKNESS 
15. DEPTH GROUNDWATER ENCOUNTERED

38.5' 
31.2'

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFrER DRILLING

0.5' 
COMPLETED. 22.6' BLS, 3.5 hours

14. TOTAL DEPTH OF HOLE 
17. OTH-ER WATER LEVEL MEASUREMENTS (SPECIFY)

1 9. 
15.11' 7:43 hour 7October 1992

GETCHIA 
19. TOTAL NUMBER OF CORE! BOXES18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED [19. TOTAL NUMBER OF CORE BOXES

N.A. 

_ 

-- __---__-_--'---

20. SAMPLES FOR CHEMICAL VOC " METAS OTHER (SPECIFY) OTHER (SPECIFY) OTHER SPEC 21. TOTAL CORE
m ANALYSIS 

RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONORING WELL OTHER (SPECIFY) 3. SIGNATURE OF INSPECTOR

FIELD ORE

DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKSIRESULTS NO. NO. cOUNTS

0'-1.8' 
Road Fill Clay.

Dark gray-brown to
black, poorly
consolidated clay with

1 minor angular gravel.
Dry and non-plastic,
with medium olive-
green mottles, 1.5'-1.8'.

2 1.8'-4' Lost recovery.

I0
I0

3

m 4 4'-9' Road Fill. OnlyIT1 recovered, light

olive-green and,
m ~ ~black clay, as 0-1.8'.0pmDy

5 Li ppmDry.

-C 
HOLE NO.

fry~drilog.prs Fort Riley High Priority Site Investigations -- Wash Rack 
WR-9302



I

I _HOLE NO.HTW DRILLING LOG WR-93-02

I PROJECT INSPECTOR SHEET 2

• High Priority Site Investigation , Fort Riley, KS Steve Keller OF 6 SHEETS

FIELD 2ORE

111. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

4'-9' Road Fill. Cont.

I6

I7
8

I9

9'-10.3' Road Fill. 0.1 ppm Dry.

Brown clay with
limestone gravel, dry.

10.3'-12.2' Clay.
10 -Native (weathered

formation) Light Dry to moist.

gray-green with
abundant brown and
black mottling and
black fracture coatings.
Dry to moist, plastic,
with interbedded
maroon zones.

C-12.21-14' Silt. Weak,
12 maroon to light

maroon-gray, almost
dry, nonplastic, well

'sorted, with little or no
clay. Minor lamination{}{[{[-{ -- and fissility.

]PROJECT StHOLE NO.
Iftely~drlog pi I Fort Riley High Priority Site Investigations -- ash Rack I WR-93-02



RSLOLE NO.HTW DRILLING LOG W-30

1PROJECT INSPECTOR SHEE.Tf 3

High Priority Site Investigation , Fort Riley, KS Steve Keller OF 6 SHEETS

FIELD CORE

- lIH. DEPTH DESIIION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

12.2'-14' Clay. Cont.

14
14'-16.5' Silt. 0.1 ppm

Variegated maroon, 
Dry.

maroon-gray; dry.
Minor clay content, and
wak lamination and
fissility. Nonplastic,

well sorted.

16.5'-17.3' Clay. Silty
i clay, sight gray-green,I dry, blocky fracture,

minor maroon mottling.
Dry.

17.3'-18.2' Silt.
Maroon, dry,
nonplastic, with weak1 - fissility.

18.2'-191 Lost
recovery.

I 19'-22.2' Clayey Silt. 0.1 ppm Dry.
(or Silty Clay) Dry,
nonplastic, weakly
consolidated, fissility

20 - poor to none.

- Intercalated light
gray-green and deep
maroon. Well sorted.

21 N.A. NA
I PROJECT HOLE NO.

ftrlydnll og.prs Fort Riley High Priority Site Investigations -- Wash Rack WR-93-02



I
I HOLE NO.

HTW DRILLING LOG wHOLE.

fir= SPECTOR SHEET 4

High Priority Site Investigation , Fort Riley, KS Steve Keller OF 6 SHEETS

FIELD CORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

191-22.2' Clayey Silt.
Cont.

I 22-
22.2'-23.5' Clay. Moist
Slightly moist, slightly

Splastic, mottled light
gray-green and

23 maroon. Weakly

I [consolidated.

t.23.5'-24' Lost
ecovery.

24
24'-26.8' Clay. Same 0.1 ppm
as 22.2'-23.5'.

25

* 26

26.81-291 Silty Clay. Dry to Slightly Moist.

27 Light gray-green
-- 27 grading to light

an-brown with maroon
and yello mottles. Dry

to sightly moist,I crumbly to weakly

28 plastic. Carbonate
coatings in partings.

U ~ ~~29_____2C 
-HOLE NO.

ftrlyiix~og.ps Fort Riley High Priority Site Investigations -- Wash Rack WR-93-02



I

I __HOLE NO.HTW DRILLING LOG wR-.3-02_
I PROJECT INSPECTOR SHEETl 5

High Priority Site Investigation Fort Riley, KS Steve Keller OF 6 SHEETS

FED CORE

DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

29'-31.2' Lost recovery.

I0

31.2'-31.8' Clay. Mott-

led gray-green,
saturated, with maroon
and tan mottles. Driller
says possible loss and

3 water bearingzone in
-- 1 31.8'-34'.

NI
34= Wet.

34'-34.4' Lost
recovery, except for
mixed noncohesive clay
and silt.

35et.

34.4'-37' Claystone.

o Hard, with saturatedI0 6 fractures, zone of
36 -moisture.

37rte Pt - -Ws -- 9NO.3 ft"ridHog.prs Fort ly High Priority Site Investigations -- Wash Rack _WR93Z0



I

IHTW DRLING LOG WoR32
l I3 U-EW ..UM SHEEfI" 6

High Priority Site Investigation, Fort Riley, KS Steve Keller OF 6 SHEETS

FID CORE

r.DEPTM DESRIMTON OF MATERIALS SCREEN BOX SAMPLE BLOWREAK

RESULTS NO. NO. COUNTS

37'- 38.5' Claystone. Saturated.
Hard, with saturated
fractures, zone of
moisture.

I ~38.5'-39' Limestone.
Dry, gray, well
indurated, fine-grained.

39' Total Depth. 39' Stopped Drilling.

I
I

40I

I 41I
I
I
I

I

I
]H~OLE NO.

FoP rt° Ril'' e( y High Priority Site Investigations-- Wash Rack .WR-93-02



I
Client: U. S. Army Corps of Engines Project No.: High Prio sI

L LOUIS BERGER & Project: Ft. Riley High Priority SI Page: Page 1 of 1

B ASSOCIATES, INC. Prepared by: Dave Stein Date: 8-OCT-93

* Checked by: Date:

I MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western Well No.: WR-93-02

Drilling Method: 4 1/4" x 8" auger with CME continuous sampler Date Installed: 6-OCT-93

3 Location: Custer Hill Wash Rack Reservoir

Elevations: SURAECASIG

Ground Surface 1295.96' Size: NA

Top of PVC 1298.39' Material: NA

Length: NA

Ground Elevation: 0 -

I OuterECasinU Drill Hole Diameter:
Outer CasNA

S0' 8.25" OD

Risr. 2"1

Surface Seal Material Diameter:
S Material: PVC
5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 31.2'

Grout Type II Portland Cement
.)2

CS 23' Screen:I _Cn Diameter: 2"
- Type of Seal Material: PVC

Bentonite Pellets Slot Size: 0.02

$ 25.5' Length: 10'QI
Type of Filter Material Length:4-Threaded PVC

Type of Cap:

Silica Sand (16/30)

U 38.7' Centralizer: Used X
Not Used

I Type ofSeal.
NA None at Base

Depth to Water
Type of Backfill From Top of Riser

_NA NA at Completion: 25.75'

Form: ftrly\mwdiagrm.prs Note: Not to Scale



I
I

WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Priority SI

I WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (913) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: WR-93-02

WELL INSTALLATION DATE: 6 October 1993

GEOLOGIST SUPERVISING INSTALLATION: Dave Stein

GROUND SURFACE ELEVATION (FT): 1295.96'

TOP OF CASING ELEVATION (FT): 1298.39'

WELL STICK-UP (FT): 2.5'

TOTAL BORING DEPTH (FT): 38.7'

BORING DIAMETER (IN): 8.25"

TOTAL DEPTH OF OUTER CASING (Fl): 5' Protective Casing

OUTER CASING MATERIAL: Steel

3 OUTER CASING DIAMETER (IN): 4"

TOTAL DEPTH OF INNER CASING (Fr. EXCLUDING SCREEN): 28.7'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (FT): 10'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (Fr): 0.167

SCREEN SLOT SIZE (IN): 020

I
I



I

WELL SPECIFICATION FORM (Cont'd)

I
WELL NUMBER: WR-93-02

i BACKFILL MATERIAL AROUND SCREEN: Silica Sand

DEPTH RANGE OF BACKFILL (FT): 38.7' TO 25.5'

SEAL MATERIAL ABOVE SCREEN: Bentonite Pellets

DEPTH RANGE OF SEAL (Fl): 25.5' TO 23'

BACKFILL MATERIAL AROUND CASING: Grout (Type II Portland Cement)

DEPTH RANGE OF BACKFILL (FT):

DESCRIPTION OF TOP SEAL:I
DESCRIPTION OF WELL COVER:

OTHER ADDITIONAL INFORMATION:

i
I
I
I
I

I
LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL SPECIFICATION FORM

I
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I

WELL DEVELOPMENT RECORDI
CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

FIELD PERSONNEL: Steve Keller (SAIC) SHEET: 1 of 1

1. WELL NUMBER: WR-93-02

2. DATE OF INSTALLATION: 6 October 1993

I 3. DATE OF DEVELOPMENT: 11 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (FT): 24.1 (bls) 24 HOURS AFTER (FT):

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 0

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 21 gal.

START DURING END

7. PHYSICAL APPEARANCE almost clear almost clear clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 670 630 620 620

TEMPERATURE (°C) 16.3 15.5 15.5 15.1

pH (s.u.) 6.59 6.61 6.52 6.51

TURBIDITY (NTU) 35.9 11.7 8.8 6.7

I 8. DEPTH FROM TOP OF WELL CASING TO BOTI'OM OF WELL (Fl): 38.7'

9. SCREEN LENGTH (Fl): 10'

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (FT): AFTER DEVELOPMENT (FT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1.5" diam.x3' stainless steel bailer and 1.5" diam. Grumdfos

Redi-Flow submersible pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surged with pump at successive intervals of screen.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (Fr): 2.5'

14. QUANTITY OF WATER REMOVED (GAL): 453 gal. TIME OF REMOVAL (HR:MIN): 5:55

I
I

U LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993

WELL DEVELOPMENT FORMI



I
i 1-~HLE ! F NO.

HTW DREL!,ING LOG VwR.93

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET I

Louis Berger & Associates, Inc. Layne Western - Withita, KS OF 5 SHEETS

i 3. PROJECT4.LCTO

High Priority Site Investigation, Fort Riley, KS Northwest Wash Rack Reservoir, Fort Riley,KS

5. NAME OF DRI.LER 6. MANUFACTURER'S DESIGNATION OF DRILL

iJohn Gornick Hollow stem auger

7. SIZES AND TYPES OF 8.25" O.D. Auger 8. HOLE LOCATION

DRILLING AND SAMPLING 5' continuous split spoon sampler Northwest comer of reservoir

EQUIPMENT 9. SURFACE ELEVATION
1288.13

10. DATE STARTED 1. DATE COMPLETED

F 6 October 1993 6 October 1993

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

34' 47.0 - 48.0"

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFIER DRILLING

N.A. COMPLETED. 15.5' 1 hour 15 minutes

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

34' 
15.11' 7:43 hour 7October 1992

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

N.A. II

20. SAMPLES FOR CHEMICAL VOC METrALS OTHER (SPECIFY) OTHER (SPECIFY) OTH sPEC 121. TOTAL CORE

ANALYSIS 
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

i F IE LD 2ORE

LITH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW RMRKS
RESULTS NO. NO. COUNTS

I ZSampling was rotated with auger
flights. No blow counts were

required with this drilling method.

I2

I-
4 0 O-5'

Brown silty clay. Mass-
ive. Dense. Organic
material speckled
throughout sample fill

material. 0 ppm N.A. N.A. Dry.

*1PROJECT 
HOLE NO.

ftlrygdriog.prs Fort Riley High Priority Site Investigations 
WR-93-03



I

I _HOLE NO.PROECTHTW DRILLING LOG WR-93-03

PRJCI INSPECTOR SHTis 2

High Priority Site Investigation , Fort Riley, KS David Stein OF 5 SHEETS

FIELD C'ORE

2TH. DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I
I6
I

8

I
5 - 10'
Brown silty clay. Mass
ive. Dense. Sample
stratigraphy is similar to

10 0 - 5' interval. 0 ppm N.A. N.A. Dry.

12--

10 -15.
SInterval similar to 5 -

I Z 10'. Brown silty clay.

13 - Massive. Dense. 10 pm IN.Ai N.A.I
IPROJECT HOLE NO.

ftly'driflog-prs [Fort Riley High Priority Site Investigations WR-93-03



I\

IHTW DRILLING LOG WR-9303

FIELD CORE

DEP DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I 14_,

&210 -15' (cont.)

Interval similar to 5 -I 10'. Brown silty clay.

15 Massive. Dense. 0 ppm N.A. N.A.I
I 16.ZI

I17

I

I 18"-,

I 19 -  15-20'

Maroon and gray
interbonded silty clay.
Friable. Encountered
the top of a weathered

20 shale zone. 0 ppm N.A. N.A. Dry.

I- 2

,Sample grades to a

21 greenish gray silty clay. 0 ppm N. A N.A. I

1PROJECT - -HOLE NO.
arly',dttg-pr Fort Riley High Priority Site Investigations I WR-93-03



I

H HOLE NO.

111W DKLLLLINIG LOG WR-93 ___03PROJECT NSPECTORSHE4

High Priority Site Investigation , Fort Riley, KS David Stein 
OF SH E

ET
'4 
SHEETS

FIL 2ORE

DEPTH DESRIIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS

RESULTS NO. NO. COUNTS

I-
I-

23

1 20 - 25' (cont.) First water at 24'.
24 Sample grades to a

greenish gray silty clay.I At 25' sample graded
into a maroon silty clay
interbedded with a Dry sample, however the tip of the

25 greenish silty clay. 0 ppm N.A. N.A. sample at 24' was wet.

27--I2-I 7

I--

2825 - 30'

Sample is similar to the Dry. Sample is very dense with

interval 20 - 25'. Relic wet stringers, where material is

29 - bedding is apparent. 0 ppm N.A. N.A. weathered.

PROJECT - -HOLE NO.

ftrlymfiflg.prs Fort Riley High Priority Site Investigations I WR-93-03



HROLE NO.HTW DRELLING LOG WR -93-0

-- PROJECT INSPECTOR :SHEET~ 5

High Priority Site Investigation, Fort Riley, KS IDavid Stein OF 5 SHEETS

FIELD CORE

LITH DEPTH DESRIPTION OF MATERIALS SCREEN BOX SAMPLE BLOW REMARKS
RESULTS NO. NO. COUNTS_

_ At 25.5' exits a 2" zone
of weathered maroonta shale.

30 5 - 30' (cont.) 0 ppm N.A. N.A.
-30- Sample is similar to the Dry. Sample is very dense with

- interval 20 - 25'. Relic wet stringers, where material is

bedding is apparent. weathered.

31

32 c

i 30-34'

33 Sample represents a
weathered zone.
Broken fragments ofI limestone and weather-
ed sandy limestone. Very wet. Bedrock at 34'.

34 Light brown and gray. Total Depth = 34'.

I 35

36

frROJECT WHOLE NO.
I Fort Riley High Priority Site Investigations WR-9303



I
Client: U. S. Army Corps of Engineers Project No.: igh Priority Si

LOUIS BERGER & Project: Ft. Riley High Priority SI Page: Page 1 of 1

B ASSOCIATES, INC. Prepared by: Dave Stein Date: 7-OCT-93

Checked by: Date:

MONITORING WELL AS-BUILT DIAGRAM

Driller: Layne Western Well No.: WR-93-03
.Drilling Method: 4 1/4"x 8" auger with CaME continuous sampler Date Installed: 7-OCT-93

* Location: Custer Hill Wash Rack Reservoir

Elevations: SURFACE CASING:

Ground Surface 1288.13' Size: NA

Top of PVC 1290.37' Material: NA
Length: NA

Ground Elevation: 0 -

Outer Casing i Drill Hole Diameter:
x NA

0' 
8.25" OD

imer:

Surface Seal Material Diameter: 2"V
IMaterial. PVC

5% Bentonite Grout Sch.: 40

Type of Joints: Flush Thread

Type of Annular Seal Length: 21.25'

Grout Type II Portland Cement

.)

CS

14' Screen:2

I Diameter: 2"
B0 Type of Seal PVC~Material:

0 Bentonite Pellets Slot Size: 0.02

I-.' 16' _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _
16' -Length: 

15'

Type of Filter Material Length:
() _Type of Cap: Threaded PVC

Silica Sand (16/30)

U 34.0' Centralizer: Used X

Not Used
Type of Seal

NA None at Base

NA o Decth to Water

Type of Backfill From Top of Riser

NA____ NA ______at Completion: 16.67'

Form: ftrly\mwdiagrm.prs 
Note: Not to Scale



I

WELL SPECIFICATION FORM

CLIENT: Louis Berger & Associates, Inc.

JOB NUMBER: High Priority SI

n WELL OWNER: Fort Riley & HQ 1st Division

ADDRESS:

CITY, STATE, ZIP CODE: Fort Riley, Kansas

PHONE: (913) 239-3343

WELL NUMBER OR OTHER IDENTIFICATION: WR-93-03

WELL INSTALLATION DATE: 7 October 1993

GEOLOGIST SUPERVISING INSTALLATION: Dave Stein

GROUND SURFACE ELEVATION (FlT): 1288.13'

TOP OF CASING ELEVATION (FT): 1290.37'

WELL STICK-UP (FT): 2.25'

TOTAL BORING DEPTH (FlT): 34'

BORING DIAMETER (IN): 8.25"

TOTAL DEPTH OF OUTER CASING (Fl): 5' Protective Casing

OUTER CASING MATERIAL: Steel

OUTER CASING DIAMETER (IN): 4"

TOTAL DEPTH OF INNER CASING (FT. EXCLUDING SCREEN): 19'

INNER CASING MATERIAL: PVC

INNER CASING DIAMETER (IN): 2"

TOTAL LENGTH OF WELL SCREEN (Fr): 15'

WELL SCREEN MATERIAL: PVC

WELL SCREEN DIAMETER (FT): 0.167

I SCREEN SLOT SIZE (IN): 020

I



I

WELL SPECIFICATION FORM (Cont'd)

I
WELL NUMBER: WR-93-03

BACKFILL MATERIAL AROUND SCREEN: Silica Sand

DEPTH RANGE OF BACKFILL (FT): 34' TO 16'

SEAL MATERIAL ABOVE SCREEN: Bentonite Pellets

* DEPTH RANGE OF SEAL (Fl'): 16' TO 14'

BACKFILL MATERIAL AROUND CASING: Grout (Type II Portland Cement)

DEPTH RANGE OF BACKFILL (FT): 0'

DESCRIPTION OF TOP SEAL:

I
DESCRIPTION OF WELL COVER:

OTHER ADDITIONAL INFORMATION:

I
I
I
I
I
I

LOUIS BERGER AND ASSOCIATES, INC. DECEMBER 1993I- WELL SPECIFICATION FORM



I
I

WELL DEVELOPMENT RECORDI
CLIENT: Fort Riley - High Priority Sites JOB NO: High Priority SI

FIELD PERSONNEL: Steve Keller (SAIC) , Julie Jaglowski (LBA), Randy Smith (Layne) SHEET: 1 of 1

1. WELL NUMBER: WR-93-03

2. DATE OF INSTALLATION: 7 October 1993

3. DATE OF DEVELOPMENT: 12 October 1993

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT (Fr): 13.1 (bls) 24 HOURS AFTER (FT):

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED (GAL): 0

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT (GAL): 17 gal.

START DURING END

7. PHYSICAL APPEARANCE slightly cloudy almost clear clear clear

SPECIFIC CONDUCTANCE (umhos/cm) 480 413 445 430

TEMPERATURE ('C) 16.2 16.6 16.2 16.0

pH (s.u.) 6.73 6.95 6.91 6.47

TURBIDITY (NTU) 108 44.7 30.8 22.0

8. DEPTH FROM TOP OF WELL CASING TO BOTI'OM OF WELL (Fr): 34'

9. SCREEN LENGTH (FT): 15'

I 10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT (FT): AFTER DEVELOPMENT (FT):

11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: 1.5" diam.x3' stainless steel bailer and 1.5" diam. Grumdfos

Redi-Flow submersible pump.

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: Surged with pump at successive intervals of screen.

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE (Fl): 2.25'

14. QUANTITY OF WATER REMOVED (GAL): 621 gal. TIME OF REMOVAL (HR:MIN): 6:27
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