
Tmnsmitred l i a  Federal Express 

November 13. 1998 

Bryan Olson 
Dean Tagtiaferro Alan Weinberg 
Site Evaluation and Response Section (HBR) Bureau of Waste Site Cleanup 
U.S. Enviromental Protection Agency ent of Enviromental Protection 
One Congress Street 436 Dwight Street 
Boston, MA 02203-22 1 1 Springfield, MA 01 103 

Re: Source Control Investigations and Preliminary Containment Barrier Design 
for East Street Area 2, General Electric Company, Pittsfield, Massachusetts 
DEP Site No. 1-0146, USEPA Area 4 

Dear Mr. Olson, Mr. Tagliaferro, Mr. Weinberg: 

I. INTRODUCTION 

The General Electric Company (GE) has recently completed field work related to non-aqueous phase 
liquids (NAPLs) previously detected and addressed at USEPA Area 4IMCP East Street Area 2 in Pittsfield, 
Massachusetts (the Site). More specifically, the field work provided further infomation concerning 
subsurface conditions in the vicinity of existing 64V oil recovery system and near the adjacent riverbank 
area (the area). This letter summarizes the results of the field investigations conducted thus far in this area, 
and presents preliminary design information concerning the activities identified by GE to supplement the 
NAPL containment'recovery measures that are currently in place in this area. 

The work described in this letter satisfies certain requirements of the United States Environmental 
Protection Agency (USEPA), as presented in its letter dated August 14, 1998 and as subsequently addressed 
by GE in a document entitled Source Control Work Plan - Upper Reach of Housatonic River (First ?h 
Mile), dated September 1998 (Work Plan). As previously indicated in the Work Plan, GE believes that 
its current containment'recovery measures control any significant migration of NAPLs in the riverbank 
area. Although the results of the recent field work (summarized herein) do not alter GE's position 
regarding this matter, pursuant to its commitment presented in the Work Plan, GE will proceed with the 
design and installation of an additional NAPL containment barrier in this area. 

In addition to s m & i n g  the results of the field work conducted thus far, this letter provides preliminary 
information concerning the design of a proposed containment barrier. This contaiment barrier will be 
installed to supplement existing contaiment'recovery measures that are currently in place to address light 
NAPLs (i.e., LNAPLs). Additionally, this letter includes a proposal to er evaluate the detection of 
coal-tar derived dense NAPLs (DNAPLs) in this area, and propose certain recovery measures if warranted. 

With concwence from the USEPA and the Massachusetts Dep ent of Environmental Protection (the 
Agencies) regarding the contents of this letter (specifically th liminary contahent  barrier design 
information), GE will coordinate purchase and delivery of the necessary materials (i.e., steel sheetpiling) 
to allow the start of sheetpile instaflation this year r to the implemen~uon of the LNAPL contaiment 
barrier, GE will prepare a detailed Investigation S and Design Report for this area that will provide 
more detailed h f o m t i o n  concerning the results of the pre-design investigations, the final desig~l for the 
LNAPL con tahen t  barrier, and additionaf evaluations regarding potenGd recovery of DNAPLs. 
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A. Field Investigations 

The scope of field investigations Just conducted in the subject area were identified in response to the 
USEPA" August 14, 1998 letter (requiring such activities), The Work Plan was conditionally 
approved in a letter Erom the USEPA dated October 5,1998, Subsequently, beween October 7 and 
November 10,1998, HSIIGeoTrans, Inc. advanced a total of 19 soif borings at 17 locations (E2SC- 1 
through E2SC- 17). The majority of these soil borings were installed in the area of the existing 6.IV 
oil r ecovq  system, the existing slurry wall, afld the adjacent riverbank area (see Figure 1). Borings 
E2SC-12 and E2SC-15 are located to the southwest in the Building 50 and 51 areas, respectively. 
During the performance of these field investigations, oversight of CE's activities was performed by 
the USEPA, through use of an oversight contractor. 

For each soil boring, representative soil samples were collected and analyzed for polychlorinated 
biphenyls and other hazardous constituents listed in Appendix IX of 40 CFR 264 [excluding 
he~icideslpesticides and including benzidene, 2-chloroethylvinyl ether, and 1,2-diphenylhydrazine 
(Appendix 1Xr3)]. Anachment A to this letter provides the soil boring logs that were prepared for 
each location, indicating the visual classification of the materials encountered; the presence of 
saturated soil conditions (indicating the general presence of groundwater); visual evidence of 
discoloration, staining, sheens, or non-aqueous liquids; and results of standard penetration testing. 
Table 1 lists the soil samples that were collected from each boring and the associated laboratory 
analyses. Table 2 presents the preliminary results of PCB analyses, while Attachment B provides 
the results of Appendix IX+3 analyses available to date. 

Following drilling, a number of the soil borings were converted into monitoring wells to monitor 
the subsurface soils for the presence of NAPLs. A total of 13 wells were installed based on the 
locations and selection criteria proposed in the Work Plan and comments included in the USEPA's 
approval letter. Table 3 summarizes the boring and well construction details. Once installed, the 
wells were gauged periodically for water level elevation and the presence of NAPLs. Table 4 
presents the results of the periodic well gauging effort. 

Of the 13 recently installed monitoring wells, a measurable thickness of LNAPL was detected in 
only one well, ES2SC-6. However, the NAPL in this well is very viscous and appears (based on 
field observations) to be a mixture of LNAPL and DNAPL. A sheen was also noted on the oiVwater 
interface probe on one occasion in shallow well E2SC-16s. Measurable accumulations of DNAPL 
have been detected in two wells (E2SC-31 and E2SC-17). In well E2SC-161, a trace of DNAPL was 
noted on the oiVwater interface probe. Sheens have also been detected sporadically on the probe 
when measuring deep wells E2SC-1, E2SC-2, E2SC-4, and E2SC-9. In addition to periodic well 
gauging, a sample of the accumulated DNAPL from well E2SC-31 was submitted for analysis of 
PCBs and Appendix lX+3 constituents. The preliminary analytical results are sumarizd on Table 
5. 

B. Preliminan Findings 

The data collected &om the Mxent soil brings and monitoring wells -- combined with data available 
&om prior investigations in this portion of East Street Area 2 -- haw been used to 
the type(s) of s present in o assess the depth to the basal till layer. 
Using the data, levation co been developed for the subsdace area 
in the vicinity of the riv&& (Figure 2). In addilion, a preliminw geologic cross s d o n  
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generally parallel to the river has been prepared and is included as Figure 3 (the location of the cross 
section is shown on Figure 2 ) .  This information illustrates that the depth to till IS approximately 30 
to 45 feet below ground surface in the rixrbank area, which is generally consistent with previous 
estimates. Overlying the till layer are stfatified sand, gravel, and silt deposits, which are described 
in the anached boring logs and shown on the cross section (infomation conceming the grain size 
dislribution of the overlying materials is presented in Attachment 6). 

With respect to the presence of NAPLs, information from the soil boring logs (Attachment A) and 
well gauging activities (Table 4) indicate that certain areas of soil staining, sheens, and sepamte- 
phase light and dense NAPLs are present within the subsurfaGe soils. The information related to soil 
staining/discoloration and presence of sheens in the area associated with LNAPL is generally 
consistent with prior investigation results. With respect to DNAPLs, they occur within the general 
area of boring locations E2SC-31 and E2SC-17. This corresponds to a depression in the basal till 
layer located approximately 40 to 45 feet below ground surface -- or approximately 25 to 30 feet 
below the river bed. Visual and chemical information (Table 5) associated with this DNAPL 
indicates that the material is similar to typical coal tar residuals. Numerous semi-volatile organic 
compounds were detected with individual constituent concentrations up to 1 10,000 parts per million 
(naphthalene). PCBs were not detected in the DNAPL sample. The identification of coal tars is 
consistent with the results of previous investigations within East Street Area 2, where coal tar 
DNAPLs have been detected in wells located north and west of the newly installed wells (this 
general area is downgradient of a former manufactured gas facility). Prior monitoring has detected 
DNAPL in wells 28, 64V, and ES2-6 although no DNAPL has been detected in ES2-6 during 
monthly monitoring which was initiated in May 1996. Periodic gauging of the newly installed wells 
indicates a measured DNAPL thickness of approximately 5 feet in well E2SC-31 (Table 4). 

111. PRELIMINARY CONTAINMENT BARRIER DESIGN 

Based on the field work described in this letter, GE has identified future LNAPL and DNAPL 
containmentirecovery measures to meet the requirements of the Work Plan as approved by the USEPA. 
As described below, GE proposes to continue the ongoing LNAPL recovery operations, and to expand 
those operations to include the installation of a sheetpile-based containment barrier along the riverbank. 
With respect to DNAPLs, GE will evaluate the need for, scope of, and potential effectiveness of an active 
recovery system. Additional information concerning these activities is provided below. 

The proposed location of the LNAPL containment banier is shown on Figure 4. Information conceming 
visual evidence of soil staining, sheens, depth to groundwater, and laboratory analytical results have been 
considered in selecting this location. In addition, the objectives of the source control activities as they 
relate to the future Housatonic River bank soil and sediment removal project in this stretch of the river were 
also considered (i.e., the possible removal of bank soils and sediments from this area and the structural 
support needed to brace the remaining riverbank during such activities). The horizontal extent of the 
proposed containment barrier has been selected to include those recent and prior soil borings and 
monitoring wells where separate-phase LNAPL has been detected in the vicinity of the riverbank. At many 
of these locations, the LNAPL appears to be present at residual saturation levels. 

The western end of the proposed containment banier will include existing well PZ-I S, where separate- 
phase LNAPL has been detected. In that area, the containment barrier will conservatively extend to 
include soil boring SB-1 and recent soil boring E2SC-10 (even though no evidence of LNAPLs or soil 
staining has been observed). The eastern end of the proposed co er will include we11 PZ-4S, 
where separate-phase LNAPLs have been detected. The p r o p  barrier wiII also extend to 
include existing wells 54 and E2SC-16, where some evidence of soil s t a k g  has been identified. 
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However, it should be noted that separate-phase LSAPL has not been measured In either of these wells 
(well 54 has been monitored on a sernl-annual basis since 1988). As presented above, the length of the 
contalment banier along the nvehank is approximately 350 feet. With the addition of wing waffs (to aid 
In directing the flow of goundwater and the capture of any LNAPLsf, the overall lengh of the proposed 
contaiment barrier is approximately 450 feet. 

With respect to the vertical extent of the proposed containment barrier, a minimum elevation of 
approximately 960 feet has been selected for the bottom elevation of the sheetpile wall. This elevation is 
based on a number of considerations, including the results of the subsufiace soil investigations, i.e., visual 
evidence concerning the vertical extent of LNAPL soil staining, sheens, etc., and infomation concerning 
the typical (i.e,, seasonal) and historic Buctuations in groundwater elevations along the riverb&. Based 
on these considerations, the proposed containment barrier will be adequate to effectively capture any 
LNAPLs that may potentially migrate toward the river. The proposed containment barrier supplements 
(as a conservative measure) the existing LNAPL controls already in place, i.e., an approximate 400-foot 
soil-bentonite slurry wall, four active LNAPL pumping wells, and the riverbank boomicontabent system. 

Regarding the installation of the containment barrier relative to the riverbank, GE has selected a location 
within the lower portion of the bank adjacent to the typical edge of water. This location has been selected 
based on several considerations, including the performance of hture sediment and bank soil removal 
actions within this river reach and the ability to contain any LNAPLs that may be present within the 
riverbank. A conceptual cross section of the proposed containment barrier is provided on Figure 5. Based 
on a minimum bottom elevation of 960 fe t ,  and a ground surface elevation corresponding to the proposed 
installation location (ranging fiom approximately 975 to 978 feet), the necessary vertical length of 
sheetpiling for the containment barrier is approximately 15 to 18 feet. However, considering preliminary 
information and calculations regarding the possible removal of bank soils and river sediments, a 20-foot 
installation depth is anticipated to provide the necessary structural support (including an appropriate factor- 
of-safety) during excavation activities. Therefore, it is likely that in certain areas, the depth of the 
sheetpiling will extend to an elevation below 960 feet. 

The type of sheetpile to be used for the proposed containment barrier will be consistent with that currently 
being installed near GE's Building 68 area (i.e., Waterloo-type sheetpile). Waterloo sheetpiIing is used 
to create a low-permeability sheetpile wall that utilizes specially designed sheetpile joints and clayicement 
grout, to minimize any potential for water leakage through the sheetpile sections. Attachment D provides 
additional vendor information concerning the Waterloo sheetpile. 

Based on the preliminary results of the groundwater modeling conducted for this area, as well as the 
inclusion of wing walls at each end of the sheetpile wall, it appears that no significant additional hydraulic 
controls will be necessary. However, fbrther assessment of the hydraulics is ongoing. Additional details 
regarding the design of the proposed sheetpile installation, including the results of hydraulic modeling and 
structural design calculations, will be provided in a forthcoming submittal to the Agencies, as discussed 
in Part IV of this letter. 

With respect to DNAPL recovery, GE will fiuther evaluate the need for and technical feasibility of an 
active recovery system involving the use of DNAPL recovery pumps. An active pumping system to 
recover subsutface DNAPLs will initially be evaluated in lieu of other potential options, including the 
installation of a sheetpile contaiment banier extending into the underlying till Layer, for the following 
reasons: 
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* The location and nature of the detected DNAPLs (at a depth of 40 to 45 feet belorv ground surface -- 

approximately 25 to 30 feet below the fiver bogom) ~ndlcate that these materials are not migrating into 
or toward the fiver. 

If sheetpiling were installed to the underlying till layer, severaI additional design concerns would 
result. bong &ese are the potential chmges in groundwater flow directions, which cuufd adversely 
affect existing LNAPL conlainmentireeovery meaures, the need for additional hydraulic controls, and 
possible dif-ficulties in recovering any DKAPL that may potentially be located south of the proposed 
installed sheetpile location. 

Sheetpile installation to a depth of approximately 45 to 50 feet below &round surface would require 
an increased sheetpile wall thickness. Such material, although available, would require special 
ordering and would result in an increased delivery time and likely not be available until 1999. 

For the reasons sumarized above, a supplemental containment barrier to address LNAPLs, along with 
the existing measures, should provide suMicient LNAPL control in this area of the GE facility. As a 
follow-up to the current source control investigations, GE will collect additional information to assess the 
need for a DNAPL recovery system, including additional testing and possibly a pilot test to evaluate the 
feasibility of removal. GE will also evaluate the results of the geophysical testing conducted in this vicinity 
and assess the need for further boringlwell installation. 

IV. NEAR-TERM ACTIVITIES 

Following Agency review and comment concerning the contents of this letter, GE will coordinate the 
purchase and delivery of the necessary sheetpiling to facilitate the start of the containment banier 
installation this year. Also, over the next few weeks, GE will continue to perform detailed design-related 
activities toward the submittal of a final Investigation Report and Design Summary. Included in that report 
will be updated information (i.e., final boring logs, cross sections, laboratory results, etc.), as well as 
detailed design calculations, including final sheetpile layout and structural calculations, the results of the 
hydraulic modeling, and other implementation related issues. That report will also further address the need 
for and scope of DNAPL containmentlrecovery measures. 

V. SUMMARY AND SCHEDULE 

This letter presents the results of recent field work and preliminary design activities performed pursuant 
to the Source Control Work Plan - Upper Reach of Housatonic River (First $5 Mile), pertinent to a portion 
of the East Street Area 2 site. The recent field work supplements the information available from prior 
investigations conducted in this area, and furthers GE's understanding of the subsurface conditions in this 
area. Based on these results and in accordance with the Work Plan, GE has identified additional NAPL 
containmentirecovery measures. For LNAPLs, approximately 450 linear feet of steel sheetpiling will be 
installed along the base of the riverbank. This barrier wall will extend approximately 20 feet below the 
base of the riverbank and will supplement the existing LNAPL control measures already in place. With 
respect to the detection of DNAPLs at locations in this area, the proposed follow-up activities will 

er evaluation of the potential extent of DNAPL and the feasibility of its recovery. 

As previously indicated, the primary intent of this letter is to identify, for Agency review and comen t ,  
the prelirninm location, depth, type, and quantity of the proposed sheetpile wall. With Agency 
concwence, GE will proceed with the purchase and delivery of the sheetpile materials. Subsequent to this 
letter, CE will also provide a more complete and detailed Invesrigation S ary md Design Report that 
will include additional Somat ion  related to various aspeets of the source contfol investigations and 
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design. That report should be available for USEPA in the first week of December 1998. Additional - 
infomation concerning the anticipated implementation schedule is presented in Figure 6. 

We look fomrard to receiving your coments  regarding this letter, and specifically any comments related 
to the proposed LNAPL containment barrier. 

Yours truly, 

Remediation Project Manager Remediation Project Manager 

cc: S. Acre, EPA* 
D.J. Luckerman, EPA 
M. Nalipinski, EPA* 
R. Bell, DEP* 
R. Child, DEP* 
J.L. Cutler, DEP* 
M. Holland, DEP 
J. Ziegler, DEP* 
J.R. Bieke, Shea & Gardner* 
State Representative D. Bosley 
Mayor G.S. Doyle 
State Representative C.J. Hodgkins 
State Representative S.P. Kelly 
State Representative P.J. Larkin 
State Senator A.F. Nuciforo 
A.J. Thomas, GE* 
J. Gardner, GE 
J. Magee, GE 
J.M. Nuss, P.E., LSP* 
Pittsfield Health Department* 
S. Ramsey, GE 
Housatonic River Initiative 
Public Information Repositories ECL I-P-IV(A)(l)* & (2) 

(* with enclosures) 
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Table I General Electric Co., Pinsfield. Massachusens. East Street Area 2 source control 
iniestigations samples collected 

ANALYSES 



Table 1 .  (Continued) 

ANALYSES 



Table 1. (Continued) 



Fable 2. General Electric Co., Pittsfield, Massachusetts, East Street Area 2 source control investigations, prelinlit~nl-y IYC'I3 
soil concentration data 



Table 2. (Continued) 



Table 2. (Continued) 



Table 3. General Electric Co.,  Pittsfield, Massachusetts, East Street Area 2 source control investigations boring z~nd well 
constructions details 



Table 4. General Electric Co., Pittsfield, Massachusetts, East Street Area 2 source control investigatiotrs water. lcvcl anti NA1'1, 
measurements 





Table 4. (Continued) 



Table 4, (Continued) 

with a density near that of 
Not corrected for NAPI, 



Table 5. General Electric Co., Pittsfield, Massachusetts, East Street Area 2 source central 
investigations summarq: of preliminary Appendix IX results for DNAPL from 
monitoring well E2SC-031 (detected compounds only) 



B For organics, compound found in method blank. For metals, result is between MDL and RL 
J For organics, result is between MDL and RL. 
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Work Activities 

1. This submittal will also address the need for DNAPL recovery measures. 

2. The above schedule assumes an Emergency Certification will be obtained from 
the Pittsfield Conservation Commission or MDEP. IMPLEMENTATION SCHEDULE - 

EAST STREET AREA 2 
ONTAINMENTIRECOVERY ACTIVITIES 

BLASeNI;! BWCK 8( LEE, INC 
e n g i n e e r s  d s c i o n l i s t s  



Attachment A 
BLASLAND, BOUCK & LEE, INC. 
e n g i n e e r s  & s c i e n t i s t s  

BoringNVell Consfrucfion Log 



HSI 
GEOTRAN~ 

+ A  - - - -  :-u"&,* BORINGNELL CONSTRUCTION LOG 
PROJECT NUMBER P309-00' BORINGMELL NUMBER E2SC-Cil 

PROJECT NAME Source Control Upper Reach Housatonic River DATE DRILLED 1 Ci?  4/98 

LOCATION PrnsFeid hnassachusens CASING TVPUDIAMET ER 2" PVC 
RfLtiNG METHOD HSA SCREEN TYPC'SLOT 3113 Slot 2' PVC 

PLlNG METHOD SS GRAVEL PACK TYPE ftO S~llca Sand 
UND ELNATION 986 42 GROUT MPUQUANnM PortiandrJoiciay 

OP OF CASING 988 36 DEPTH TO WATER 

OGGED BY MJJ GROUND WATER ELEVAnON 

S S l l  

I Loose, Lrght to Moderate yellowtsh Brown, fine SAND wl  I 

Same as above 



BORINGNVELL CONSTRUCTION LOG 



HSI 
GEOTRANS . . 

e - - * a  . c z 4  Z d M 5 & * T  BORINGNVELL CONSTRUCTION LOG 
ROJECT NUMBER P009-001 BORINGNYELL NUMBER E2SC-02 

ROJECT NAME Source Control Upper Reacb Housatonic River DATE DRILLED 10123598 

OGATtON Pnttsfieid Massachusens CAStNG TYPElDlAMETER 2" W C  

RILLJNG METHOD HSA SCREEN TYPWSLOT 010 Slot 2"' PVC 
AMPLING MEfHOD SS GRAVEL PACK TYPE M Silrca Sand 

UXD ELEVATION 985 93 GROUT TYPWQUANTIM PorliandNolciay 

OF CASING 987 57 DEPTH TO WATER 

OGGED BY MJJ GROUND WATER ELEVARON 

/ REMARKS 

LITXOLOGIC DESCRIPTION DIAGRAM 

I :  ' -  i Medium dense, Moderate olive Brown, fine SAND wf 
I 

! j 1 -/ ::::::A some subangular gravel, few fines, dry, well graded, (SW. 1 
j I i . - ~ . * * s ~  13.0 
I--!- a I i Dense, Light - Moderate olive Brown, SAND wl little I 

i 1 4 subangular gravel, few fines, dry, well graded. (SW. 
I 
I 

I . . "  ! I . = * * * ,  1 5 0 
I l..:.:-:i Same as above 

-... - ? 1 1 trace organics, dh ,  graded, laminated, (SP), (nattve) 
I I 
s * ,  . .-:.-. Loose. Olrve Grey, organtc fine SAND wf trace fines, 

-:-:a:. moist, graded, wood fragments, faint organtc odor 1 
1 :..I</ * . -  (SW-SM) 12 0 

::::+.- . .*--I Top 1 4 S~milar to above except, Interbedded Bottom 3 1 
S~mtlar too above except. Loose, wet, petroleum odor, free j.:.: ... product, (light yellow) 

* a s  114 0 
/.*:-'*, Loose, OItve Grey, fine SAND wl llttle gravel, few organic 
! - -  : : - 1  , (wood fragments) wet, faint odor, black stain~ng in finer A 1 5  0 

Portland I 
Volclay Grout 

SSOQ 

SS10 

S S l l  

zones, (SW) 1 1 6  0 
. " .  )Loose. Moderate olive Brown. SAND wl little gravel, few ' 

! 1 I '  \ fines, wet, well sraded, product observed, strong / I  
1. - - "I 1 _F::::::! etroleum odor- S 

o o s e .  Mcderat: o?e Brown, qiavelly SAND witrace A 1 8  0 

' z  7 fines, wet, well graded, subrounded, oil sheen on spoon, / 1 
SW-G ' i  

'hedfu?&nse. Moderate olfve Brown, sandy subrounded 120 0 
?''?I GRAVEL wl few fines, wet, well waded, sheen and odor 17 

24 0 

L25 . . . , subround gravel little fines, wet, well graded, (SW) 

Bentonite Seal 
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GEOTRMS . 

.::A : - , , D * % T  - - BORINGWELL CONSTRUCTION LOG 
PROJECT NUMBER P1309-001 BORINGMELL NUMBER E2SC-02 
PROJECT NAME Sodrce Controi Upper Reach M~usatonis R ~ v e r  DATE DRILLED 10'23598 

Continued from Pre*,ious Page 



- . r 4  2 - u 2 t u r  BORlNGNVELL CONSTRUCTION LOG 
BORINGNYELL NUMBER E2SC-031 
DATE DRILLED 1011 5/98 

OGATION P~ttsFeld Massachusens CASING TYPEIDJAMETER 2 PVC 

SCREEN MPUSLOT 010 Slot 2" PVC 

GRAVEL PACK TYPE fW Silica Sand 
GROUT WPUQUANTTN PortlandNoiciay 

DEPTH TO WATER 

GROUND WATER ELEVAnON 

LITHOLOGIC DESCRIPTION WELL DIAGRAM 

*ntontte Seal 



HSI 
BORINGNVELL CONSTRRUTION LOG 

PROJECT NUMBER PCI99-501 BORINCNVELL NUMBER EZSC-031 
PROJECT NAME Source Con:roi Upper Reach Housatonac F?,ver DATE DRILLED 10:' 5198 

LITHOLOGIC DESCRIPTION WELL DIAGRAM 

#O F~iter Sand 

I 9 1  

Dense, L~ght Olive fine SAND wl little silt, rafted clasts, 
,well graded, (SM) 

I 

I I 

i 1 
I I I I 

I / I I 

r 
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. A  : 3 ,  - : u 2 i r ,  - - - - - -  BORINGNELL CONST RUCTION LOG 
PROJECT NUMBER P009-001 BORiNGlWELL NUMBER E2SC-03s 
PROJECT NAME Source Control Upper Reach Housa?cnic Rwer DATE DRf LLED 1011 6/98 

LOCATION Pinsfieid Massachiisens CASING MPUDIAMET ER 2" PVC 

DRILLING METHOD HSA SCREEN NPUSLOT 030 Slot 2" PVC 
SAMPLING METHOD SS GRAVEL PACK TYPE #O Silica Sand 

GROUND ELEVATION 980 57 GROUT NPUQUANTIM PortiandNoiclay 

TOP OF CASING 982 15 DEPTH TO WATER 

LOGGED BY MJJ GROUND WATER ELNAnON 

REMARKS 



BORtNGNVEtL CONSTRUCTION LOG 
PROJECT NUMBER P309-001 BORINGNYELL NUMBER E2S63-04 

PROJECT NAME Source Control Upper ReacS Woijsaton~c R ~ v e r  DATE DRILLED 1011 3/98 

LOCATION Ptnsfield MassacPusens CASING NPUDIAMETER 2" PVC 

DRlLLiNG METHOD HSA SCREEN NPUSLOT 010 Slot 2 PVC 

SAMPLING METHOD SS GRAVEL PACK TYPE aO S~i~ca Sand 

GROUND ELEVATION 987 29 GROUT NPUQUANTITY Portlat?dNoiclay 
TOP OF CASING 989 2 1 DEPTH TO WATER 

LOGGED BY MJJ GROUND WATER ELEVATION 

REMARKS 

i j  ' !:*:;:::I ltttte gravel, motst, well graded, SW, angular, brick and 
I 

1 -  !- . coal fragmrents (FILL) 
I ! i i:.:.:.:i Loose, Moderate oltve Brown, SAND wl little silt, few 
I + -  A f d C z * : ~ 2  . gravel, trace coal fragments, moist, well 
1 I . ;. graded,subrounded (SW) (FILL) 

I Very loose, Light - Moderate Brown, fine SAND wl trace 
! ,fines, most, poorly graded, subangular, (SM) 

Loose, Light Brown, fine SAND, morst, poorly graded, 

Loose, Light yellowrsh Brown, fine SAND, dry, poorly 
graded, trace bedding, (SM) 

laminated 3-6 mm, (SM) 

Loose, Light ol~ve Grey to Moderate yellowish Brown, 

silt, wet, well graded sub rounded, (GW-SW 



HSI 
GEOTRANS ~. . - - 2: - : i  - - u Z : . . r  

-- 

BORINGMIELL GONSTRlJCTlON LOG 
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GEOTRANS d- . - a  - : +  ~ : u s n \ r  BORINGWELL CONSTRUCTION LOG 
PROJECT NUMBER P309-301 BORlNGMfELL NUMBER E2SC-05 

PROJECT NAME Sodrce Cortrol Upper Reach Xo~satonic R.ver DATE DRILLED 10i26198 

LOCATION Ptttsfieid Massachiisens CASING NPUDIAMETER 2' PVC 

DRILLING METHOD HSA SCREEN MPEiSLOT 0:3 Slot 2" PVC 

SAMPLlNG METHOD SS GRAVEL PACK TYPE tCO S~llca Sand 

GROUND ELEVATION 991 42 GROUT MPUQUANnPl P5ClandNclc:ay 

TOP OF CASING 993 24 DEPTH TO WATER 

LOGGED BY MJJ GROUND WATER ELEVATtON 

REMARKS 

t- 
O X  

LITHOLOGIC DESCRIPTION Z W  2: I 

o n ;  
0 

I 

WELL DIAGRAM 

, T  

: Loose, Light olive - Moderate Brown, silty SAND wi some i 1 < t C 8 

I 
I ,organics dry, well graded subround, (SM) 

/--i 
I I i b:.' . A /  Medlum dense, Llght - Moderate olive Brown SAND wi i ; 1 1  i : ' some gravel, few fines, dry, well graded subangular. 1 i ". < , . '  

1 : . . I (SW) 3 0 / ,// 
I ' Medium dense Moderate olrve Brown fine SAND wi l~ttle : 4 

gravel trace fines, dry, well graded, subangular, (SW), I t /, . (FILL) 
5 h t .  

$ 5  0 1 
I ; YL. Same as above 6 0  i/ 

c.;b.:j Simrlar to above wl lrmestone cobbles I 1 "  
B$q I Ci- 

I Medrum dense. Lrght olive Brown, fine SAND w/ some 
i- gravel, some fines, dry, well graded, (SW), (FILL) 

Top 1 Same as above, Bottom 1 3 Medium dense. Olrve 1 1 Grey, srlty SAND wi few organics (roots) trace gravel. 
j 1 most, graded (SM), (native) 

1- i- I h e d r u m  dense, Olive Grey, sandy SILT wl few clay, trace 1 
I 1 1 1 1 gravel, most, well graded, (SM) I 

I j 
Dense, Olrve Grey, s a y  GRAVEL w/ few fines* 

moist. well raded, farnt odor GM 
d e k e  Olwe Grey, sindy GRAVEL wl trace fines? 

moist, well graded, subangular, faint odor (GW-SW) 
4 7  n 

sso9 

SSlO 

t I a ,  I I  w % 

i; . . . Top 3 Same as above, Bottom 1 0 Olrve Grey, gravelly 1 1;. S S l l  
/ coarse SAND wl trace fines, moist, well graded,farnt odor I I ' 1 - (SW-GW) 

1 :  i 1 0  n 
S . , "  

1 I.:: 1 Medium dense Olive Grey gravelly coarse SAND, wet, 
: ,well graded (SW-GW) 

Medlum dense lrve Grey gravelly coarse SAND, wet, 
well graded vrsaOble NAPL (SW-GW) 

i 
1 
j22 0 ",* 

- /  , . -  Simtlar too above except, no NAPL i 1.4 I % 

1 ;;-.+I j24 0 

P ' Dense, Light olive Grey, sandy GRAVEL, wet, well graded, 1 (GW-SW) 

128 0 
. j Dense Olrve Grev sravellv medium SAND wet, well 

1 ;  4 1 . graded, (SW-GW) - 
-30 0 

I i Medrum dense Olwe Grey, medtum - fine SAND some 
1 . - 1 gravel, wet, we11 graded, subangular (SW-GW) I 

- . - I  32 0 
1:. j Dense, MMerate dark Grey, medrum -fine SAND some 

/ 1 . . /  gravel, frace fines Wet. well graded, subangular 
i i (SW-GW) I 

4 
I 
i 
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- - L - d  2,u-z‘.f BORlNGNVELL CONSTRUCTION LOG 
PROJECT NUMBER POO9-001 BORINGMIELL NUMBER E2SC-06 
PROJECT NAME Source Coptrot Upper Reach iiousaton~c R ver DATE DRILLED 1 11124t98 

LOCATfON PtCsfielc! MassacbtseCs CASING MPBDIAMETER 2 PVC 

DRILLING METHOD WSA SCREEN NPUSLOT 016. Siot 2 PVG 

SAMPLiHG METHOD SS GRAVEL PACK TYPE tCC S~itca Sand 
GROUND ELEVABON 990 46 GROUT PlPUQUANnM Portia~dWoiciay 
TOP OF CASING 992 49 DEPTH TO WATER 
LOGGEOBY MJJ GROUND WATER ELWAnON 

1 

I REMARKS 

LITHOLOGIC DESCRIPTION WELL DlAGR4M 

Benton~te Seal 

*#O F~lter Sand 

PVC Schd 40 r 

1 

I 



HSI 
GEOTRANS . . 

- a  I:, z 3 U P c S . r  BORINGNVELL CONSTRUCTION LOG 
PROJECT NUMBER POC9-003 BORINGiWELL NUMBER E2SG-37 

PROJECT NAME Source Control Upper Reach Housa:3nic Rwer DATE DRILLED 70/27"38 

LOCATION PlEsfieid Massachusens CASING WPUDIAMETER 2" PVC 

DRILLING METHOD WSA SCREEN TYPUSLOT Or0 Slot 2" PVC 

SAMPLING METHOD SS GRAVEL PACK TYPE Sil:ca Sand 

GROUND ELNAnON 989 13 GROUT MPUQUANTITY PcrtiandNaiciay 

TOP OF CASING None DEPTH TO WATER 

LOGGED BY MJJ GROUND WATER ELEVAnON 

LITHOLOGIC DESCRIPTION WELL DIAGRAM 



HSI 
GEOTRANS . ' ' < d  -U"L."' " - BQRINGNVELL CONSTRUCTION LOG 

PROJECT NUMBER P009-001 BORINGNYELL NUMBER E2SC-07 

PROJECT NAME S~urce  Control Upper Reac9 Housatonic Rrver DATE DRILLED 1Cii27'98 

Continued from Prev!ous Page 



HSI 
GEOTRANS 

d 2: ::+ : < Y = : \ i  BORINGMELL CONSTRRUTION LOG 

PROJECT NUMBER P399-001 BORINGMELL NUMBER 3 
PROJECT NAME Source Ccntroi Lipper Reach Housaton~c Rwer DATE DRILLED $0'1 9/98 

LOCATION P nsfield Massachdsefts CASING TYPEDIAMETER Nome 

DRILLING METHOD HSA SCREEN TYPUSLOT None 

SAMPLING METHOD SS GRAVEL PACK TYPE None 
GROUND ELEVATION 985 07 GROUT TYPUQUANBTY PortlandNoJclay 

TOP OF CASING None DEPTH TO WATER 

LOGGED BY MJJ & BB GROUND WATER ELEVAnON 

REMARKS 

LITHOLOGIC DESCRIPTION W L L  DIAGRAM 





HSf 
GEOTRANS 

- A  + - 4  * 2 u j . .  ., BORINGWELL CONSTRUCTION LOG 
PROJECT NUMBER P009-03: BORINGWELL NUMBER E2SC-09 

PROJECT NAME Sours? C3qtro Upper Reach Hossatonic Q ver DATE DRILLED 10121 98 

LOCATION PaCs4e d MassacnuseEs CASING TYPBDIAMETER 2 PVC 

DRILLING METHOD HSA SCREEN MPUSLOT 0:0 Slot 2 PVC 

SAMPLING METHOD SS GRAVEL PACK TYPE #CI S~lrca Sand 

GROUND ELEVATlON 983 48 GROUT WPUQUANnR PofllandVolc~ay 

TOP OF CASING 984 78 DEPTH TO WATER 

LOGGED BY BB GROUND WATER ELNATION 

REMARKS 

LITHOLOGIC DESCRfPTION WELL DIAGRAM 

Loose, Black, rnedturn - coarse SAND and GRAVEL, wet, 

I 



HSI 
GEOTRANS 
' . : - = a  . - -  - - :"i ~ ; u P c \ ~  BORINGRIVELL CONSTRUCTlON LOG 

PROJECT NUMBER POC19-001 BORINGNYELL NUMBER EZSC-G3 

PROJECT NAME Source Control Upper Reach Housatonic River DATE DRILLED Cr:23198 

LlTHCitOGIG DESCRIPTION 



BQRINCNVELL CONSTRUCTION LOG 
PROJECT NUMBER P009-003 BORINGIWELL NUMBER EZSC-10 

PROJECT NAME Source Control Upper Reach Housatcntc Rrver DATE DRILLED 10120:98 

LOCATION P~ttsfie!d M ~ S S ~ C ~ U S B ~ S  CASING MPaD1AMETER None 
DRILLING METHOD HSA SGREEFt TV~USLOT None 
SAMPLING METHOD SS GRAVEL PACK TYPE None 
GROUND ELEVATION 989 115 GROUT N P U Q U A N n N  PortiandrVoiciay 
TOP OF CASING None DEPTH TO WATER 

LOGGED BY BE3 GROUND WATER ELEVAnON 

LiTHOLOGIC DESCRIPTION W E L L  DIAGRAM 



BORINGWELL CONSTRUCTION LOG 
PROJECT NUMBER P309-63' BORtNGMlELL NUMBER E2SC-17 
PROJECT NAME Source Soqtro~ t i p ~ e r  Reach Housatc-i~c Rivep DATE DRILLED 10,9198 

LOCATION Pinsfield Massachuset?~ CASING NPUDIAMETER None 
DRILLING METHOD XSA SCREEN TYPUSLOT None 

SAMPLING METHOD SS GRAVEL PACK TYPE Nope 
GROUND ELEVATION 990 36 GROUT TYPUQUANTlM PortiandNoiciay 
TOP OF CASING None DEPTH TO WATER 

LOGGED BY MJJ GROUND WATER ELEVATlON 



BORlNGMfELL CONSTRUCTION LOG 
PROJECT NUMBER P009-001 BOR1NGRNELL NUMBER EZSC-12 
PROJECT NAME Source Control Upper Ream Hoiisat~n;~ River DATE DRILLED 10~7 9198 

LOCRTlON PiEsfieid tvlassachusefis CASING MPEIDIAMETER_ None 
RILLlNG METHOD WSA SCREEN MPUSLOT None 
AMPLING METHOD SS GRAVEL PACK M P E  None 
ROUND ELEVATION 978 87 GROUT NPUQUANnTY PortiandNoiciay 

OP OF CASING None DEPTH TO WATER 

OGGED BY MJJ GROUND WATER ELEVAnON 

LITHOLOGIC DESCRIPTION WELL DIAGRAM 



HSI 
GEOTRANS 

. * . A  -:, ::**&." - - BORINGMELL CONSTRUCTION LOG 

PROJECT NUMBER P009-GG? BORfNGWELL NUMBER EZSC-f 3 

PROJECT NAME Source 6 0 ~ ! 1 3 ~  doper Reach Hoi,sa;oric R g e r  DATE DRILLED I Or7 33 

LOCATION P ttsfieid Fdassachusens CASING NPUDlAMETER 2 PVC 

ILLING METHOD HSA SCREEN TYPESLOT 070 Slot 2 PVG 

MPtlNG METHOD SS GRAVEL PACK TYPE #O Sliica Sand 

GROUT TYPUQUANRTV PortiandNoicray 

DEPTH TO WATER 

GROUND WATER ELNABON 

LlTHOLOGiC DESCRIPTION 

* Portland ! 

No Recovery (Drove cobble) 

SAND wi some gravel, moist, laminated fine sand zone, 



HSI 
. . - . a  .-A - w U r L  . (  BORINGMIELL CONSTRUCTION LOG 

PROJECT NUMBER P009-001 BORINGWELL NUMBER E2SC-14 

PROJECT NAME Source Control Upper Reach Mcusaton c R ver DATE DRILLED 4 D1B198 

LOCARON Pmsfied Massachuse8s CASiNG MPUDIAMETER 2 PVC 

SCREEN TYPUSLOT or 0 S I G ~  2 PVG 
GRAVEL PACK TYPE tt0 S:iica Sand 

ROUND ELEVATION 990 19 GROUT MPUQUANTlPl Por?ia~dNoiciay 
DEPTH TO WATER 

GROUND WATER ELEVAnON 

LlTHOLOGlC DESCRIPTION WELL DIAGRAM 

Loose L~ght to Pale olrve Brown SAND wi trace fines 
moist poorly graded (SP) 

Medium dense, L~ght olive Grey clayey SILT, wet, poorly I 



HSI 
GEOTEZANS 
- - - - a  . - : 4  c z w e t . 4 ,  BORINGNVELL CONSTRUCTlON LOG 

PROJECT NUMBER Pr309-001 BORlNGMlELL NUMBER E2SC-3 5 

PROJECT NAME Sobra? Control Upper Reach I-iousatonic Rive: DATE DRILLED :0~20198 

LOCATION Pmsfieid Massachusetts CASING NPEiDiAMETER None 

DRILLING METHOD HSA SCREEN TYPUSLOT None 

SAMPLING MET HOD SS GRAVEL PACK TYPE None 
GROUND ELEVATION MIA GROUT MPElQUANnrV PofllandNo:ciay 

TOP OF CASING NIA DEPTH TO WATER 

LOGGEDBY MJJ GROUND WATER ELEVATION 

LITHOLOGIC DESCRIPTION 



HSI 
GEOTRANS 

' - . A  - 5 z 4  ::&,?-.,. BORINGNVELL CONSTRUCTION LOG 
PROJECT NUMBER P009-301 BORIIJGMELL NUMBER EZSC-' 5 
PROJECT NAME Scurcle Control Upper Reach iiousa:ontc R,ier DATE DRILLED : §L?61898 

Conbnued fmm Previous Page 
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HSI 
GEOTRMS 

A . - - ' a  E Z 4  5 , U J L Y f  

-- - 

BORINGMELL CONSTRUCTION LOG 

PROJECT NUMBER P009-031 BORINGM/ELL NUMBER E2SC-161 

PROJECT NAME Source Controt Uppep Reach iiobsatortc Rver  DATE DRILLED ' ? (0198 

LITHOLOGIC DESCRIPTION '&ELF DIAGRAM 

#O Filter Sand 



BORfNGNVELL CONSTRRUTION LOG 
PROJECT NUMBER P009-301 BORfNGNYELL NUMBER EZSC-i6S 

PROJECT NAME Source Control iipper Reach Housatoaic Rwe: DATE DRILLED 10~8598 

LOCATION P~Rs";eid Massachuset;~ CASING NPUDtAMETER 2" PVG 

SCREEN TYPBSLOT 010 Slot 2" PVC 

GR4VEL PACK TYPE X0 Silica Sand 

ROUND ELEVAnON 985 78 GROUT PPUQUANTITl Pofiiandrirloic!ay 

DEPTH TO WATER 

GROUND WATER ELRlAnON 

LITHOLOGIC DESCRIPTION 

Bentonrte Seal 



- - 

E A T R A N S *  
4lmBL.d L . . - - , .  - - : -  C - U P f h .  BORINGNIELL CONSTRUCTION LOG 
PROJECT NUMBER P009-001 BORtNGNVELL NUMBER E2SC-17 
PROJECT NAME S o ~ r c e  GoWo Upper Reach H O U S ~ ~ O P I C  Rver OATE DRfLLED 10127135 

LOCAnON Pirtsfierd MassachuseCs CASING TYPUDIAMETER 2 PVC 

RILLINGMETXOO WSA SCREEN M P U S L O T  040 Stot 2 '  PVC 

GRAVEL PACK TYPE Sliica Sand 
ROUND ELWARON "38 75 GROUT T Y P U Q U A N n M  PortiandNoIciay 
OP OF CASING 985 38 DEPTH TO WATER 

GCED BY NSB GROUND WATER ELEVATION 

LITHOLOGIC DESCRlPTfON WELL DIAGRAM 

Bentonite Seal I 

PAGE I OF 2 
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Attachment B 
BVISLAND, BOUCK & LEE, INC. 
e n g i n e e r s  & s c i e n t i s t s  

Summary of Preliminary Appendix IX 
Results (detected compounds only) 





Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 

Lead 
Nickel 

Selenium 
Thallium 
Vanadium 

Zinc 
Misc. 

Acid-insoluble Sulfide 
Percent Solids 

SVOC 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
Chrysene 

Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno(l,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 

Pyrene 

Page 2 of 33 
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SVOC 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthyiene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)p yrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno(l,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 

Phenol 

Metals 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 

Lead 
Mercury 
Nickel 

Thallium 
Vanadium 

mgfky: 
mgkg 
mghg 
mgkg 
mgkg 
mgnig 
mglkg 
mgkg 
mskls 
mg/klJ 
mgkg 
niglkg 
mgkg 
ml;kg 
rng/kg 
mgkg 
mg&.! 
mgkg 
tngfkg 

Page 4 of 33 





Beryllium 
Chromium 

Cobalt 
Copper 

Lead 
Mercury 
Nickel 

Selenium 
Thallium 
Vanadium 

Zinc 
Misc. 

Acid-insoluble Sulfide 
Percent Solids 
Percent Solids 

svoc 
2,4-Dimethylphenol 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Dibenzofuran 
Fluoranthene 

Fluorene 
Naphthalene 
Phenanthrene 

Pyrene 
E2SC-03 CS4448 44-48 

Metals 

P ~qectlgdpr~~dib~b1tseJn869db mdB rp &n Page 6 of 33 



Arsenic 
Barium 

Beryllium 
Chromium 

Cobalt 
Copper 

Lead 
Nickel 

Selenium 
Thallium 
Vanadium 

Zinc 
Misc. 

Acid-insoluble Sulfide 
Percent Solids 
Percent Solids 

svoc 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno(l,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 

B mgkl: 
B mgkg 

nigkg 
mlj'kg 
n1glk.g 
mgkg 
mglkg 

B mgkg 
mgkg 
n1g/kg 
mgkg 

m6lk.g 
nigkg 
mgkg 
m g b  
mg'& 
tngkg 
nigikg 
m g h  
mgke, 
w b  

J n1gkg 
J mgkg 

n1gnig 
mgkg 
~nglkg 
rng/kg 
nigfkg 

Page 7 of 33 



E2SC-03 SS08 12-14 
Misc. 

VOC 

E2SG-03 SS25 44-46 
Misc. 

VOC 

E2SC-04 CS4244 42-44 
Misc. 

E2SC-04 CS4244 42-44 
Misc. 

E2SC-04 GSOl 0-5 
Misc. 

E2SC-04 GS02 5-1 5.4 
Misc. 

E2SC-04 GS03 15.4-24 
Misc. 

E2SC-04 GSO4 24-39 
Misc. 

P y rene 

Percent Solids 

Acetone 

Percent Solids 

Benzene 
Ethylbenzene 

Methylene chloride 
Styrene 
Toluene 

Xylenes (total) 

Percent Solids 

Percent Solids 

Percent Solids 

Percent Solids 

Percent Solids 

Percent Solids 

Page 8 of 33 

mgkg 730 1" 

mgkg 6.4 1% 
mgkg 6.4 I" 

J mgkg 6.4 E' 
nlgkg 6.4 I" 
mgkg 6.4 1" 
mglkg 6.4 F" 
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E2SC-07 CSOI 

P pojcc~~u'ptufl&'da1ltbIn869db mdb ryc &la 

SVOC 
2,4-Dimethylphenol 11 
2-Methylnaphthalene 4400 

-Methylphenol & 4-Methylplien 19 
-Methylphenol & 4-Methylphen 19 

Acenaphthene 340 
Acenaphthyiene 4400 

Anthracene 8 100 
Benzo(a)anthracene 1100 

Benzo(a)pyrene 590 
Benzo(b)fluoranthene 730 
Benzo(g1ii)perylene 240 

Benzo(k)fluoranthene 300 
Chrysene 1200 

Dibenz(a,h)anthracene 66 
Dibenzofuran 200 
Fluoranthene 2500 

Fluorene 2700 
Indeno(l,2,3-cd)pyrene 230 

Naphthalene 12000 
Phenanthrene 8200 

Phenol 7.9 
Pyrene 4300 

mg&g 
mg/kg 
mgkg 
mgnig 
mgkl: 
mgnig 
mgni~,  
mgkg 
mgfkl: 
rngnig 
mgkg 
mglkg 
rngkg 
mgkg 
mgkg 
mgkg 
nagkg 
mgkg 
mglkg 
rnglkg 
mgfkg 
mglkg 

VOC 
Benzene 
Styrene 
Toluene 

Xylenes (total) 

Misc. 
Percent Solids 88 

Misc. 

Page 10 of 33 
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D ibenzo furan 0.053 
Fluoranthene 0.56 

Fluorene 0.45 
lndeno(l,2,3-cd)pyrene 0.053 

Naphthalene 0.67 
Phenanthrene 1.2 

Pyrene 0.49 

SS09 
VOC 

Percent Solids 83.1 

Acetone 0.018 
Benzene 0.002 

Chlorobenzene 0.035 
Ethylbenzene 0.023 

Tetxachloroethene 0.0015 
Xylenes (total) 0.07 1 

E2SC-08 GS4244 42-44 
Misc. 

J mglkg 0.34 
mgkg 034  
mglkg 0.14 

J mgkg 0.34 
mgkg 0.34 
n~glkg 0.34 
n~glkg 0.34 

mg/kg 0.01 X 
J n~glkg 0.0045 

n~glkg 0.0045 
rng/kg 0.0045 

J nlglkg 0.004 5 
mgkg 0.0045 

Percent Solids 89 

Percent Solids 73 
VOC 

Acetone 0.037 
Methylene chloride 0.001 8 

E2SC-11 CSOl 0-1 
Misc. 

E2SC-11 CS0106 1-6 
Misc. 

Percent Solids 89.9 

Percent Solids 96.7 

Page 12 of 33 

mgkg 0.027 
J ntgkg 0.0068 





Cadmium 
Chromium 

Cobalt 
Copper 

Lead 
Mercury 
Nickel 

Selenium 
Thallium 
Vanadium 

Zinc 
Misc. 

Acid-insoluble Sulfide 
Percent Solids 
Percent Solids 

SVOC 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-butyl phthalate 

Fluoranthene 
Fluorene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 

Page 14 of 33 

mgkg  
mglkg 
n~g/kg 
mg/kg 
mgikg 
1nglkg 
mgkg  
m g k s  
nignig 
mglkg 
ntgkg 

m g h  
% 
96 

mghg 
mgkg  
mgfkg 
m g b  
m g k  
mglkg 
mg/kg 
rnglkg 
nigkg 
rnglkg 
m g h  
mgnig 
nlg/kg 
mg&g 
mglkg 
n1glkg 
111gikg 
mgkg  
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Lead 
Mercury 
Nickel 

Vanadium 
Zinc 

Misc. 
Percent Solids 
Percent Solids 

SVOC 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 
Acetophenone 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Dibenzofuran 
Fluoranthene 

FIuorene 
Indeno(l,2,3-ed)pyrene 

Naphthalene 
Phenanthrene 

Pyrene 

mgkg 

nig/kg 
mgkg  
mgkg  

mgkg 
mgkg  
xllgkg 
mgkg 
mgkg 
n1gikg 
rrigkg 
mgkg 
mgkg  
nlglkg 
rnglkg 
mgkg  
mgkg 
tng /kg 
tngkg 
mgkg  
n1gkg 
nlgkg 

mid'% 
E2SC-05 CS3840 38-40 

Metals 
Arsenic 3 mglkg 1.1 1" 
Barium 8.3 r3 mgkg 21.9 I" 

Reryllit~m 0.065 B nxgkg 0.55 I' 
Cadmium 0.18 B rngikg 0.55 I' 
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VOC 
Acetone 0.02 1 mgfkg 0.021 I' 

E2SG-05 SS22 38-40 
VOC 

Acetone 0.0049 J mglkg 0 018 I' 
Ethylbenzene 0.024 mgkg 0.0044 I )  

Tetrachloroethene 0.00 1 2 J nrglkg 0.0044 1" 
Toluene 0.004 J mgfkg 0.0044 I' 

Xylenes (total) 0.033 mgkg 0 0044 1" 
E2SC-09 CSOl 0-1 

Misc. 

EZSC-09 CSOl 0-1 
Misc. 

E2SG-09 CS0106 1-6 
Misc. 

E2SC-09 CS0615 6-15 
Metals 

Percent Solids 80.8 941 1' 

Percent Solids 80.2 94 11111" 

Percent Solids 92.1 O/u IX 

Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 
Lead 

Mercury 
Nickel 

Selenlum 
Thallium 

£3 rng'kg 
nrglkg 
mgfkg 

B nlgkz 
mgkg 
mgkg 
n1gkg 
n1gkg 
mgkg 

B ntglkg 
mgkg 
rngikg 
tiiglkg 
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Acid-insoluble Sulfide 
Percent Solids 
Percent Solids 

SVOC 
1,4-Dichlorobenzene 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)flt~oranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-butyl phthalate 

Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno(l,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 

EZSC-08 CS0615 6-1 5 
Metals 

Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 

mgfk 
mgkg  
rngkg 
m g h  
mgikg 
mgkg  
mgkg  
mgkg  
mgkg  
mglkg 
niglkg 
mgkg  
rngkg 
mgkg  
mgkl: 
mgkg  
n1gkg 
mgkg  
mglkg 
rr~gfkg 

mgkg  
mgikg 
mgkg  
rngfkg 
mg'kr, 
rngnig 
mgfkg 
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Attachment C 

BVISLAND, BOUCK 2 LEE, !NC. 
e n g i n e e r s  & s c i e n t i s t s  

Grain-Size Analyses 



SIEVE ANALYSIS 
ASTM 3 422-53 (SOP-S3) 

GIient QUANTERRA 
Citent Reference QUANTERRA C8J t 501 54 

Project No 98275-01 
Lab lD 98275-01 005 

Bonng No NA 
Depth (ftf NA 
Sample No E2SC-04-GSOS 
Sol1 Cotor BROWN 

to  1 0 1 
Particle Diamter fmm) 

0 01 0 0 0 1  

USCS Symbol ML, TESTED 

USCS Classification StL T (#ON-PUISTlC FSfNESf 

5U &add- Avenue Eest Ptmburgh. P A  151 12 Phcne (4 12) 823-7MX) - Fax (4 12) W-8999 



WASH SIEVE ANALYSIS 
ASTM D 422-63 (SOP-S3) 

Client Q U A N T E R W  
Client Reference QUANTERRA CBJf 501 54 
Project No. 98275-01 
tab lD 88275-01.005 

Bonng No. N A 
Depth (ft) NA 
Sample No. aSC-04-GS05 
Soil Color BROWN 

Wgt.Tare + Wet Specimen (gmf 232.08 Wgt.Tare + Wet Spec~men (gm) 
Wgt Tare + Dry Specimen (gm) 214.99 Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (grn) 103.97 Welght of Tare (gm) 
Weight of Water (gm) 17.09 Weight of Water (gm) 
Weight of Dry Soil (gm) 111.08 Weight of Dry Soil (gm) 

I 

Wet Weight -314" Sample (gm) NA Weight of the Dry Specimen (gm) 111.08 
Dry Weight - 314" Sample (gm) 6.8 Weight of minus #200 material (gm) 104.28 
Wet Weight +314" Sample (gm) NA Weight of plus #200 material (gm) 6.80 
Dry Weight + 314" Sample (grn) 0.00 

Total Dry Weight Sample (gm) N A 

Sieve Sieve Wgt.of Soil Percent Accumuiated Percent Accurnutated 

Size Opening Retained Retained Percent Finer Percent 
(mm) Retained Finer 

. . 
Tested 8 y  TO Date 10/27/98 Checked By '1- & oaie /0- 2 9- 9 9" 

page 2 of 2 ocw CT $34 oare 6.25 3s REVISION 2 I c w s 5 f F c ~ ~ X C E ~ I Q . q S v d n i  s15hcst f 

544 Braddock Avanue East Pfnsburgh. PA 15112 . P h o ~  (412) 8237Ci00 Fax (412) 823-6999 



Gltent QUANTERRA 
Ci~ent Reference OUANTERRA CBJ150154 
Project No 98275-07 
Cab 10 98275-0 t 001 

Bortng No 
Depth if!) 
Sample No 
soil color 

N A 
N A 
E2SG-04-GS07 
BROWN 

USCS Symbol sc, ASSUMEL) 

USCS CIassificatfpt~ CLAYEY SAND 



WASH SIEVE ANALYSfS 
~ $ 3 4  D 422-63 r SOP-S3; 

C;irent CUP,NTERRA 
Client Reference QUANTESRA C8Jt 501 54 

Prr~jecl NO 98275-01 
Lab ID 98275-0: 003 

Borrrrg No N A  
Oepth lftf NA 
Sample No E2SG-04-GS01 
Sort Golor BROWN 

Water Content 

Tare No 7718 Tare No 
Wgt Tare + Wet Specrmen (gmf 368 11 Wgl Tare + Wet Spectmen fgm) 
Wgt Tare + Dry Spectmen (gm) 332 74 Wgt.Tare + Dry Spectmen (gm) 
Wetght of Tare (gm) 82 43 Weight of Tare (gm) 
Wetght of Water (gm) 35.37 VVerght of Water (gm) 
Weight of Dry $011 (gm) 250.31 Wetght of Dry Soil (gm) 

Moisture Content ('/a) 14.1 Moisture Content fO/o) N A 

I I 
Wet Wetght -314" Sarnple (gm) N A Weight of the Dry Specrmetl (grn) 250 31 

Dry We~ght - 314" Sample (gm) 165 7 Werght of rtllnus #200 ?laterial (gm) 84 62 
Wet Weight +3/4" Sample (yrn) N A Wetght of plus #ZOO material (Qtn) 165 69 
Dry Weight + 314" Sample (gm) 0.00 
Total Dry Wetght Sample (gm) N A 

I Sieve Sieve ~ g t . o f  Soil P e [cent Accumulated percent Accumulated ( I Sire Opening Retained Retained Percerlt Finer PeIzent I 
(mm) Retained Finer 



SIEVE ANALYStS 
ASTM O 422-63 (SOP-SJ.1 

CIienl OVANTERRA 
Client Reference QUANTERRP CU150154 
Project No 98275-01 
tab 98275-01 002 

Bonng No 
Depth (ft) 
Sample No 
$011 Color 

NA 
NA 
EZSC-04-GS02 
BROWN 

USCS Symbol sc, ASSUMED 

USCS Cfassrfication CLAYEY SAND 



WASH SlEVE ANALYSIS 
p,STPJt 422-63 *SCiP-S:ti 

Cltent QUANTERRA 
Cllent Refe:ence QUANTERRA 6831 501 54 
Project No 98275-03 
tab ID 98275-01.002 

Boring No N A 
Depth jftf NA 
Sample "lo E2SC-04-GS02 
Soii Color BROWN 

e + Wet Specjmen (gm) 381 69 Wgt Tare + Wet Specimen (gm) 
gt Tare + On, Specimerl (gm) 351 85 Wgt Tare + Dry Specrmen fgm) 

Wetght of Tare (gm) 84 83 Wergt'lt of Tare (gm) 
We~ght of Water (gm) 29 84 Wetght of Water (gm) 
Weight of Dry Soti (gm) 267 02 Weight of Dry Sort (gn) 

Moisture Content ( O h )  11.2 Moisture Content I%)  NA] 

Wet Weight -314" Sample {gm) N A Weight of the Dry Specimen (gm) 267.02 
Dry Weight - 314" Sample (grn) 215 7 Weight of rnlrlus #ZOO rnaterial (gm) 51 34 

We! Weight +3/4" Sample (gm) NA Weight of plus #ZOO rnatenai (gm) 215 68 
Dry Welght + 314" Sarnple (gm) 0 00 
Total Dry Wetgnt Samr~ie (gm) N A 
- 

Sieve Sieve Wgt.of So11 Percent Accumulated Percent Accumlatad 

Size Opening Retained Retained Percetlt Finer Percent 
(mm) Retatfled Finer 

54.4 lkaddock A w u e  . Emi Plmbrgh, PA 159 12 Phcrrcr 1412) 623-fd03 . Fax (412) 823.- 



StEVE ANALYSLS 
ASTM 422-53 (SOP-S3j 

Ctrent QUANTERRA 
Gtient Reference OUANTERRA CBJ150154 
Project No. 98275-01 
Lab ID 98275-01 003 

Bonng No. 
Depth (fl) 
Sarnple No. 
so~i Coior 

NA 
NA 
E2SC-04-GS03 
GRAY EL BROWN 

lW 1 % 1 0 1 0 01 0 lX)1 
Panicla Otrnater gmm) 

USCS Symbol sp-sm, ASSUMED D60 = 0.8 CC = 1.0 

USCS Classification PooRCY GRADED SAND W1TH SSlT AND GRAVEL 030 - 0.3 Cu - 6.4 



WASH SIEVE ANALYSIS 
ASTM C 422-63 {SOP-$31 

Ci~enl QUANTERRA 
CIiertt Reference QUANTERRA 6831 SO1 54 
Project No 98275-C1 
Lan tD 98275-01 003 

Bonny No N A 
Depth (R'i N A 
Sample No EZSC-04-GS03 
Sod Color GRAY & BROWN 

Tare No 598 Tsre No 
Vvgt Tare + We? Specimen (grn) 475 20 Wgt Tare + Ne t  Spectrnen (gm) 
Wgt Tare + Dry Specrrnen (gm) 423 60 Wgt Tare + Dry Specrrnen (gm) 
Weight ot Tart: (ym) 84 79 We~ght of Tare (gm) 
Weight of Water (gm) 51 60 Wefynt of Water (grnf 
Weryht of Dry So11 (gm) 338.81 Weight of Dry So11 (gm) 

Moisture Content (5%) 15.2 Moisture Content (%) 

r 

Wet Weryht -314" Sample (gm) N A Wetght of the Dry Specrmen {gm) 338.81 
Dry Werght - 314" Sample fytn) 318 6 Wetght of minils #ZOO material (gm) 20 19 

Wet We~ght +314" Sample (gm) NA Weight of plus #ZOO matenal (ym) 318 62 
Dry Werght + 314" Sample (gm) 0 00 
Total Dry Weight Sample (gm) N A 

% 

Size Opening Retained Percent Finer Percent 

700.00 100.00 
100.00 100.00 
100.00 100.00 
100.00 100.00 
100.00 100.00 



Client QUANTERRA 
CJient Reference QUANTERRA C8J150? 54 
Projea No. 98275-01 
Lab ID 98275-01.004 

SIEVE ANALYSIS 
ASTM D 422-83 (SOP-S3) 

Boring No 
oem (A) 
Sample No. 
SOH Color 

technics 

N A 
NA 
EZSC-04-GS04 
BROWN 

- 
too0 100 1 0 1 0.01 0 001 

PMcfe Mameter fmm) 

USCS Symbol sw-sm; ASSUMD 060 = 5.1 CC = 1.3 

USCS Classification m t O  W N Q  w7?+ SK T *No GRAWL D30 = 1.0 CU = 38.7 

[tCN CT S3A @ATE 9-15-5111 R N 4 0 *  2 

544 BrMMwk Avenue . East Ptllrrburgh. PA 151 12 . Phone (4f2) 823-7LWO . Fax (412) 823-8909 



WASH SIEVE ANALYSIS w 
ASTM D 422-53 (SOP-S3! 

CI~ent QUANTERRA 
Client Reference OUANTERW C83 1 50 i 54 
Pmjed No 98275-01 
Lab 10 98275-0 5.004 

Bonng No NA 
Depth (f t)  NA 
Sample No E2SC-04-GSO4 
Soil Color BROWN 

etght of Tere a m )  85.64 Weight of Tare (gm) 
Weight of Water (gm) 

eight of Dry Soil (gm) 383.42 Welght of Dry Soil (gm) 

. 
Wet Weight -314" Sarnpte (gm) NA Weight of the Dry Specrmen (gm) 383.42 
Dry Weight - 314" Sample (gm) 337.9 Weight of minus #200 material (gm) 30 24 
Wet Welght +314" Sampie (gm) NA Wetght of plus #200 mateital (gm) 353.18 
Dry We~ght + 314" Sample (gm) 15.20 
Total Dry Weight Sample (gm) NA 

5u A m w  EM Ptmbuph. P A  351 12 * Phone (412) t3Z3-76W Fax (412) B23-8998 



Client OUANTERRA Baring Nc NA 
Gtrent Reference OUANTERRA CBJ? 501 54 Depth (ft) 

N A 

Project No 98275-01 Sample No E2SC-04-GS05 
Lab tO 98275-01 005 Visual Descnptton BROWN SILT 

1 Minus No 40 stave f?3alenal Alfdrtad) 

NON - PLASTIC 
MATERIAL 

w ~ra66oek A W w  .  on P gn. PA 13112 . ~ h c m  {Y;ZI ~ T S . ~ O ( X I  • F.* (432) 



SIEVE ANALYSIS 
ASTM 9 422-63 (SOP-531 

Client QUANTERRA 
CLtent Reference QUANTERRA 68J150154 
Project No 98275-01 
Lab I0 88275-01 006 

Bonog No 
Depth i f 0  
Sample N o  
So11 Color 

N A  
NA 
E2SC-04-GS06 
BROWN 

USCS Symbol SM, TESTED 

USCS Cfasslficalion SILTY SAND WITH GRAVEL f NON-PLAST1C FINDS) 

544 gh, P A  151 12 Pharm (412) 8237- . Fax (412) (123- 



WASH SIEVE ANALYSIS 
ag?n o 422-ez , S C S P - S ~ ~  

CItent QUANTERRci 
CI~ent Reference QUANTERRA 68Jf 501 54 
Prorect N o  98275-01 
Lab lo 98275-01 006 

technics 

Bor'tng No N A 
Depth (ftl NA 
Sampte No. EZSG-04-CS06 
Sot! Goior BROWN 

Moisture Content of Pass~na 314' Material 'JVater Content of ReraineU 34" Materrat 

Tare No. 586 Tare No 
Wgt Tare + Wet Spectmen (gm) 477 80 Wgt Tare - Wet Spec~rnen (gm) 

.A NA 

Wgt.Tare + Dry Soecrmen (am) 439 70 Wgt.Tare + Dry Spectmen (gm) N A  

We~ght of Tare (gm) 82.70 Wetght of Tare (gm) N A 

Wetyht ot Water (gm) 38 10 Weight of Water (gm) N A 

Wetght of Dry Soil (grn) 357.00 Weight of Dry Soil (gm) N A 

Moisture Content ( O h )  10.7 Moisture Content (%I  N A 

Wet We~ght - 3 4 "  Setnplr (gm) N A  Weight of the Dry Spectmen (gmf 357.00 

Dry Weight - 314" Sample (gm) 218 9 Wetghf of mrrlus #200 malerlal (gm) 119 97 

Wet Wergnt +3/4" Sarnpre (gm) N A We~ght of pitis #200 materlal igm) 237 03 

Dry We~ght + 314" Sample (am) 18 18 
Total Dry Weight Sample (gm) N A 

Sieve Sieve Wyt.of Soil Percent Accumulated Percerlt Accurnuteted 

Size Opening Retained Retamed Percent Finer Percent 
I (mm) Retained Finer I 

fY m) (Yo) ("/o) (Yo) ("f'o) 

12" 300 0.00 0.00 0.00 100.00 100.00 

% &a&Xk ~ ~ W K H B  . East P&Sbugh. P h  35112 . Phslw (412) -7601) Fax (412) 8;24&3@@ 

_*__----- 



technics 

Cttent OUANTERRA 'doring Na 
MA 

Cftenr Reference QUANTERRA C83 t 507 54 Deott? (8) 
N A 

Project No 98275-01 Sarnpre No E2SG-04-GS06 

Lab lD 9827541 006 V~sual Desc?ptrcn BROWN SILT 
( Mrnus NO 45 sreve rneterisl Atrdriedf 

NON - PLASTIC 
MATERIAL 

344 Brpbdock A V ~ W  . Pmsburgh P A  151 12 . P h o ~  (4?2f 823-7- . Fax (412) CIP-SW 



Attachment D 

BVISLAND, BOUCK & LEE, INC 
e n g i n e e r s  8 s c ~ e n t t s t s  

Waterloo Barrier Vendor Information 



. . .  , ,  , - , A , l I ~ u  LI CI 1 1-un 

GROUNDWATER CONTAINMENT AND CONTROL 



WHAT IS WATERLOO 

Waterloo Barrier is a low permeabiltty cutoff wail for groundwater 
contarnrnent and control It rs a new design of steel sheet piirng 
feaiurtng joints that can be sealed after the sheets have k e n  
driven into the ground The product was developed by 
researchers at the Unrversiv of haterloo (UVV) and has 
patenupatent pendtng Satus In several auntnes Canadran 
Metal Roiling Mtlls assisted m the deveioprnent of the product 
and are currentfy the sde manufacturer. F~eid tests confirm 
that WaterlOo Barner is an effectrve method for provtdlng low 
bulk hydrauitc ~onductivrty mntanment of groundwater tn 
subsurface sorl enwonments. 

DEVELOPMENT OF WATERLOO 

Low permeability containment walls are increasingly being 
applied in the control and remediation of groundwater poilution. 
Conventional technologies such as slurry walls and 
geomembranes do not necessarily provide cost-effective and 
efficient subsurface conbinment in ail settings. Groundwater 
researchers at UW considered this in their construction of 
containment cells for field experiments involving contaminated 
groundwater. The concept of driving steel sheet piling and 
sealing the Brits between adjacent piles was thus introduced. 
After a series of successful experimental cells the potential utility 
of Waterloo Barrier in real site conditions was confirmed with 
approximately one year of prototype fidd testing. UW and 
Canadian Metal Rolling Milts then collaborated to develop sheet 
piling in which a sealable cavity was incorporated into the pile 
interlock in the manufacturing process. A roll-formed shape was 
produced, and made available for field trials in 1991. Extensive 
field scale tests were conducted by UW, and bulk hydraulic 
conductiv~ty values of less than 106 cmlsec were achieved. 
Installations of a commercial nature are currently in service. 

COMMERCIAL APPLICATIONS 
Potential uses of the Waterloo Barrier include: 
* deep, enclmng barriers around hazardous waste sites or 

municipal landfills. 
shallow, enciosing barriers to contain petrdeum products or 
other light eontvninants Mi float on the water table. 
shallow or deep enclosures to contrd Mure groundwater 
Contmination at new industrial or waste disposal sites. 
temporary, en&sing baniers to faditate various removal or 
in sikr rmediatim p r d u r e s .  

in waterways to faw')itate eff~:ient dewatering 

the 

* groundwater m r d  in 
excaMting and krnneliing. 

FEATURES & BENEFITS 
0 raptd lnslailatton and sealing 
o mtnrmal disturbance of site dur~ng construction 
* eaf~ly adapted clo irreguiar layouts 

0 lgrn~ted site access less of a problem eoTpareb tr, a~:erna! ve 

cutoff waii techniques 
* easriy rnsalia in areas wtth h ~ g h  water tab:es and siiriace 

water 
* easy to tnspeGt and monltor for superior ailaiity assurance 

and control during constnrGtron 
0 precieabie hydrauhc perfomranee 

o pos&ve public perception 
* long seme  Me for wmanent rnstallatrons 

can be easrty removed where appltcations are temporary 

INSTALLATION AND SEALING 
Waterloo Barrier sheet piles are installed using the same 
equipment and techniques as conventional product. Vibro 
equipment is suitabte for most soil conditions afthough better 
results may be achieved with impact equipment in certain 
cohesive soils. Vibratory drivers with an eccentric moment in the 
area of 3000 in-lbs are recommended for both WZ75 and 
WEZ95. Pile lengths of up to 70 feet are available and for 
greater depths the piles can be spliced. Corners and special 
fabrications are available for any geometrical layout. A foot plate 
at the toe of each larger interlock prevents most of the soil from 
entering the sealable cavity during driving. After driving the 
cavities are water jetted to remove small amounts of loose soil 
and are ready for the injection of sealant. A number of 
clay-based, cementitious, polymer and mechanical sealants are 
available to meet a variety of site conditions. 

QUALITY ASSURANCE & 
CONTROL 
Potential leak paths through the Barrier are limited to the sealed 

joints and therefore the joints are Ute focus of the quality control 

procedures. Joints are inspected before the sealing operation to 

confirm that the complete length of the cavity is open and can 

be sealed. Vie0 i n s w o n  equipntent can be fowered into 

each dean cavity to provide a permanent visual record. Each 

pint is sealed from bottom to top facilirtating the emplacement of 

Want into the entire length of the jcnnt. Repair procedures can 

be i-ed if joint sewaeon or blockage is su 

r a m  and m r d  is fuNMtr confined by the 

requirmnt that the pile driving and sealing be ~arned out by 

M uncier ttm wpe~ision of train& and t 
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