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SECTIDNONE 	 Purpose and Objectives 


" 	 The purpose of this memorandum is to provide supporting documentation to facilitate the process 
of successfully resolving United States Environmental Protection Agency (EPA), Biological 
Technical Assistance Group (BTAG) and Connecticut Department of Environmental Protection 
(CDEP) comments on the SAEP Draft Work Plan dated March 30, 1998; and to develop a 
mutually acceptable path forward to address ecological components of the Remedial 
Investigation for the site (RI). 

The objectives of this memorandum are to provide EPA and BT AG with a succinct summary of: 

I) The DQOs that guided each phase of the investigation; 

2) The ecologically relevant work that has already been done at the SAEP; 

3) The conclusions drawn from the results ofthe Phase I and II investigations; 

4) Data gaps to be filled as part of this investigation; and 

5) Elements of the proposed field sampling and analysis plan to fill existing data gaps in the 


RI. 

Based on the ecological conceptual site models for the site, the primary exposure pathways lead 
to aquatic receptors in the Housatonic River and adjacent wetland habitat. Minimal terrestrial 
habitat is present at the site and the pathways to terrestrial receptors are considered negligible. 
Exposure media for aquatic receptors include surface water, sediment and biological tissue. 
Therefore, field investigations to date have focused on these three exposure media. 

F or each of the two phases of the remedial investigation performed to date, the following 
sections summarize data quality objectives (DQOs), scope, results obtained and data gaps 
remaining at the conclusion of the phase of work. Proposed work to satisfy the identified data 
gaps for each exposure medium is also provided. 

Elements of the investigations include surface water, sediment and biological studies. Selected 
data tables and maps from previous documents have been included to facilitate understanding of 
the results ofPhase I and II. Other documentation is incorporated by reference. 
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SECTIONTWO 	 Sllrface Water Sampling 
, 

2.1 PHASE I 

Data Quality Objective (DQO) 

The overall DQO for Phase I was to identify the nature and extent of constituents from site 
discharges to adjacent surface waters. Targeted detection limits were below applicable ambient 
water quality criteria (A WQC). 

Sampling Performed 

• 	 Sampling locations are provided in Figure 5.1-2 attached 

• 	 7 outfall sampling stations (OFOOI-OF007), along the shoreline adjacent to the mudflats 
where outfalls discharge to the mudflats 

• 	 1 upstream reference station (IBG) located north of the site to serve as a basis for 
comparison with regional concentrations 

• 	 1 station (OF-008) at the Area 8 outfall and 1 upstream from the outfall in the tidal 
drainageway (OF008BG) to determine whether outfall 008 is a source of contamination 

• 	 3 intertidal mudflat low tide locations (L T01-LT03) offshore from site to determine 
whether constituents are present at a distance from the outfall sources 

• 	 All samples were unfiltered 

• 	 Analytes included VOC, SVOCs, metals and cyanide which were thought to be potential 
site-related constituents 

Summary ofFindings 

• 	 Findings are summarized in Table 6-1, attached 

• 	 Most samples contained visible turbidity and discoloration 

• 	 10 VOC detected - no A WQC exceedances for VOCs with criteria 

• 	 VOCs without criteria were S 15 ug/L and deemed unlikely to represent concentrations of 
concern for VOCs 

• 	 7 SVOCs detected at low concentrations ( 1-2 ug/L ) 

• 	 No AWQC exceedance for SVOCs with criteria and others deemed unlikely to represent 
concentrations of concern for SVOCs 

• 	 Metal results showed minor exceedances of chronic A WQC for Chromium in two outfall 
samples and exceedance of acute A WQC for Zinc at 3 outfall locations 

" • Mercury exceeded the chronic A WQC at 7 outfall locations 

• 	 Cyanide exceeded the chronic A WQC only at the 008BG location in the drainageway 
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SECTIONTWO 	 Surface Water Sampling 


• No A WQC exceedances were observed in the samples collected during low tide at the 
mudflat locations (L T·O1 to L T ·03), nor at the upstream reference location (lBG) 

Data Gaps 

Surface water data collected in Phase I were sufficient to characterize the nature and extent of 
constituents in surface water adjacent to the SAEP site. Hence, no additional surface water 
sampling was proposed for the Phase II field investigation. 

2.2 PHASE II 
No surface water sampling was performed in Phase II since surface water adjacent to the SAEP 
was sufficiently characterized in Phase 1. 

2.3 PROPOSED SURFACE WATER SAMPLING FOR CURRENT INVESTIGATION 

Data Quality Objective 

• 	 Surface water characterization performed in Phase I was limited to the mudflats adjacent 
to the site. Additional data are needed to generally characterize surface water in the 
Marine Basin/Outfall 008 area 

• 	 Additional water sampling will be performed as part ofthe current investigation (FSP; 
Table 1 and Figure 2, attached) in response to concerns raised by EPA and CDEP at 
meetings and telecons 

Proposed Sampling 

• 	 Seven surface water samples will be collected in Marine Basin (Figure 2 and Table 1, 
attached) to determine whether constituents from outfall 008 influence Marine Basin 

• 	 1 reference location sample (U02) will be collected in a suitable wetland drainage across 
the Housatonic River 

• 	 Criteria for selecting the location will be provided in the response to comments 

• 	 Both filtered and unfiltered samples will be collected 

• 	 Analytes will include VOCs, PAH and PCBs; metals and cyanide; trivalent Arsenic and 
Methyl Mercury; and field physicochemical variables 

• 	 Target detection limits will be at or below AWQCs or other applicable benchmarks so 
that concentrations can be assessed in terms of ecological receptors 

• 	 The resulting analytical data will be screened against A WQCs and other benchmarks to 
determine whether concentrations pose a threat to ecological receptors 
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SECTIONTHREE 	 Sediment Sanmling 


3.1 PHASE I 

Data Quality Objectives 

The DQO for Phase I sediment sampling was to characterize the nature and extent of 
constituents in sediment near the outfalls, at several mudflat locations and at a reference location. 

Sampling Petformed 

• 	 Sampling locations are provided in Figure 5.1-2 attached 

• 	 Sediment samples were collected at l3 locations at 2 depths (0-12" and 12-24") and 
analyzed for VOC, SVOC, PCB, Cyanide and TAL Metals (Table attached). 

• 	 7 outfall stations were located along the shoreline in the mudflats (OFOOI-OF008; 

• 	 3 stations were located in the intertidal mudflats 

• 	 1 at area 8 (OF008) outfall, and 1 at area 8 upstream (008BG). 

• 	 1 reference location north ofjetty (IBG). 

Summary ofFindings 

• 	 Findings are summarized in Table 2, attached 

• 	 The Phase I sediment samples were collected at 0-12" and 12-24" 

• 	 The samples were not collected with regard to DQOs for ecological risk assessment, and 
were not focused specifically in ecological exposure pathways 

• 	 Data were not used in the ecological risk assessment for the site 

• 	 Depth of the surface samples exceed the depth of the biologically active zone 

• 	 TOC and sediment grain size data needed to facilitate ecological assessment were not 
collected 

Data Gaps 

• 	 Phase I sediment data provided a general characterization of sediment chemistry in the 
SAEP site vicinity and at reference locations 

• 	 The Phase I results were not intended to be utilized for ERA purposes 

• 	 Data gaps for sediment sampling in the mudflat and in Marine Basin were identified for 
the Phase II field investigation to satisfy DQOs for ecological risk 
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SECTIONTHREE 	 Sediment Sampling 


3.2 PHASE II 

Data Quality Objective 

The DQO for Phase II sediment sampling was to identify the nature and extent of constituents in 
the biologically active zone of the mudflat and Marine Basin (since this zone had not been the 
focus of Phase I sediment investigation), and to compare the results with data from reference 
locations and appropriate sediment quality benchmarks for ecological risk purposes. 

Sampling Petformed 

• 	 Sampling locations are provided in Figure 2, attached 

• 	 Sediment samples were collected at a 0-6" depth from 33 locations as follows: 

1 	 Intertidal mudflat locations along 6 approximately north to south (Transects 
A,B,C,D,E,F) oriented along the outfalls to provide data from the mudflat area 

2 	 Upstream reference locations UI06 and US06 and 1 downstream reference 
location (DSo-6) to serve as a basis for comparison to regional concentrations 

3 	 Marine Basin location (MB-0-6) and 1 outfall 008 location (008-0-6) to determine 
the extent of constituents from outfall 008 

• 	 Samples were analyzed for P AHs, PCB, Metals, TOC, and grain size; chemical analytes 
were selected based on previous investigations. 

• 	 Analytical results were screened against sediment quality criteria and ER-Ls during ERA 
to identify constituents of concern. 

Summary ofFindings 

• 	 Phase II sediment data are summarized in Tables 6.3-1 and 6.3-2, attached 

• 	 Risks to indigenous benthic macro invertebrates and wading birds were identified in the 
vicinity of outfall TB 1, TC 1, TD1 and at outfall 008 due to exposure to sediments 
contaminated with site-related constituents. 

Data Gaps 

While the DQOs for Phase II were met, additional data gaps were identified which had to be 
satisfied to insure adequate risk characterization in the habitats adjacent to the SAEP site. 
Elevated sediment concentrations of site-related constituents immediately adjacent to the outfalls 
must be better delineated. Sediments adjacent to the causeway and in the outfall 008IMarine 
Basin area must be characterized to determine whether they pose a threat to ecological receptors. 
Bioavailability of sediment associated constituents must be evaluated to determine whether the 
concentration measured pose a threat to ecological receptors. 
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SECTIONTHREE 	 Sediment Sampling 
, 

3.3 PROPOSED SEDIMENT SAMPLING FOR CURRENT INVESTIGATION 

Data Quality Objectives 

The DQOs for sediment sampling for the current Rl are 

• 	 Better delineate the area adjacent to the outfalls where sediment constituents exceed 
applicable ecological risk based benchmarks 

• 	 Determine whether sediments adjacent to Causeway may pose a threat to receptors 

• 	 Determine the extent of elevated sediment concentrations in the Marine Basin/outfall 008 
area. 

• 	 Evaluate sediment constituent bioavailability 

Proposed Sampling 

• 	 Sampling locations are provided in Figure 2, attached 

• 	 17 locations in the mudflats area to better delineate sediments adjacent to outfalls 

• 	 6 locations adjacent to the Causeway to determine whether these sediments pose a threat " to ecological receptors 

• 	 7 locations are proposed for the outfall 008IMarine Basin area to determine the extent of 
site-related constituents 

• 	 1 upstream reference location to serve as a basis for comparison with regional 

concentrations /'~:J 

• 	 Sediment chemical analysis will include: VOCs~PAljs and PCBs; TAL metals and l
cyanide; As, Cr and Hg speciation; A VS/SEM; gratll size distribution; and TOC 

• 	 Chemical analytes are based on previous phases of investigation 

• 	 Benthic community analysis, toxicity testing, and bioaccumulation testing will be 
performed at selected locations (Table 1, attached) to provide data for the assessment of 
bioavailability 

• 	 Sediment benchmarks to be used in the investigation will be included in the response to 
comments 

• 	 Criteria for selection of the reference locations will be included in the response to 
comments 
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SECTIONFOUR 	 Biological Sampling 


4.1 PHASE I 
Biological sampling was beyond the scope of the Phase I investigation. Hence. no DQOs for 
biological sampling were developed. 

4.2 PHASE II 

Data Quality Objectives 

The DQOs for Phase II biological sampling were to: 

• 	 Identify the presence of COCs in oyster tissue collected from the site and compare the 
results to oysters from reference locations and to regional tissue data to determine 
whether biological tissues could pose a threat to predators consuming the tissues 

• 	 Characterize and compare benthic macro invertebrate community structure in the mudflats 
and near outfall 008 with reference location data to determine whether communities in 
the site vicinity have been impacted by site-related activities 

• 	 Perform solid phase sediment toxicity to identify whether mudflat area 008 and Marine 
Basin sediments have a potential effect on benthic macro invertebrates 

Sampling Performed 

• 	 5 composite samples of oyster tissue were collected from site areas; 4 areas were 
sampled along the intertidal shoreline of the mudflats and on both sides of the Causeway 
(IFT-l to IFT-5) and 1 sample (HRT-l) was collected upstream from the site, north ofthe 
jetty (Figure 3, attached) 

• 	 Triplicate samples from each area were analyzed for PCB's, metals and lipids 

• 	 Benthic macroinvertebrate community structure analysis was performed at seven 
locations along the mudflat transects, at outfall 008, at 1 location in Marine Basin, and 2 
upstream reference locations (Figure 2, attached). 

• 	 Solid phase toxicity testing using Ampelisca abdita was performed on sediments from 10 
locations in the mudflat area, 1 location in Marine Basin, 1 location at outfall 008, 2 
upstream reference locations and 1 downstream reference location. 

Summary ofFindings 

• 	 Metal levels in oysters from the site were generally consistent with those measured at the 
reference location and approximately comparable to what would be expected in this area 
based on Mussel Watch data (Table 6.4-2, Draft BERA). 
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SECTIONFOUR 	 Biological Sampling 
, 
• 	 PCB levels were highly variable, but generally consistent with Mussel Watch data. The 

highest detected PCB level in oysters occurred in samples collected near the location of 
the highest sediment PCB levels (mudflat outfall area). 

• 	 Benthic communities located near the shoreline at transect sampling point TAl, TBL TDI 
and outfall 008 had the least similarity to the reference location (Table 6.4-1 Draft 
BERA). 

• 	 Lowest percent survival of test species generally occurred near the mudflat shoreline area 
and at outfall 008 (Table 6.4.3 Draft BERA). This result is consistent with the benthic 
macroinvertebrate community analysis results for these areas. 

Data Gaps 

Based on the Phase II investigation, data gaps were identified which require additional data 
collection to allow adequate ecological risk characterization of aquatic habits adjacent to the site. 
The area of sediments adjacent to the outfalls that may pose a threat to benthic 
macro invertebrates needs to be better delineated. The potential for bioaccumulation of 
constituents in benthic macroinvertebrate and fish are unknown. Additional benthic 
macro invertebrate data are needed to determine whether communities in areas of high constituent 
concentrations are different than communities in areas of reduced constituent concentrations. 

4.3 PROPOSED BIOLOGICAL SAMPLING FOR CURRENT INVESTIGATION 

Data Quality Objectives 

The DQOs for biological sampling for the current RI are 

• 	 To qualitatively characterize fish popUlations in the mudflat and Marine Basin area 

• 	 Evaluate the extent of benthic macroinvertebrate sediment toxicity and 

• 	 Assess the potential ecological threat from exposure to aquatic feeding birds to aquatic 
biological tissues 

Proposed Sampling 

• 	 Sampling locations are provided in Table 1 and Figure 2, attached 

• 	 Sediment toxicity and bioaccumulation testing will be performed on samples from 8 
mudflat transect locations to provide data to evaluate the potential threat posed by 
sediments to aquatic biota. 

• 	 Sediment toxicity, bioaccumulation testing and benthic community analysis will be 
performed on 2 locations by the Causeway area, 3 locations for the 008 outfall area, 4 
locations in the Marine Basin, and 1 upstream reference location to collect data from 
areas identified in Phase II which has not been sampled previously. 
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SECTIONFOUR Biological Sampling 


• A minimum of six replicate fish samples of a suitable prey species will be collected in the 
mudflats area and Marine Basin; and at 1 upstream reference location to assess the 
potential threat to piscivorous receptors. 

• Analytes include PCBs, TAL metals, percent lipids and percent moisture; chemical 
analytes were selected based on data collected in Phase II and known transport 
mechanisms of the respective constituents 

, 
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TABLE 6-\ 
SUMMARY OF CHEMICALS DETECTED IN PHASE I SURFACE WATER SAMPLES 

STRATFORD ARMY ENGINE PLANT 
STRATFORD, CT 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Ot-SW 
1447401 
10/22/92 

Result 

02-SW 
1447402 
10/22/92 
Result 

OJ-SW 
1447403 
10/22/92 
Result 

04-SW 
1447404 
10/22/92 
Result 

OS-SW 
1447405 
10/22/92 
Result 

06-SW 
1447406 
10/22/92 
Result 

07-SW 
1447409 
10/22/92 
Result 

08-SW 
1447410 
10/22/92 
Result 

Ln-SW 
1448901 
10/23/92 
Result 

LTl-SW 
1448902 
10/23/92 
Result 

LTJ-SW 
1448903 
10/23192 
Result 

08-BG-SW 
1447411 
10122/92 
Result 

IBG-SW 
1448904 
10123/92 
Result Acute 

AWQC 
Chronic 

VOCs (ugIL) 
1 -Trichloroethane 15 13 

1,)$0 

PAils 

7/2~N~ 
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TABLE 6-\ 
SUMMARY OF CHEMICALS DETECTED IN PHASE I SURF ACE WATER SAMPLES 

STRATFORD ARMY ENGINE PLANT 
STRA TFORD,CT 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Ol-SW 
1447401 
10122192 

Result 

02-SW 
1447402 
10122/92 

Result 

Ol-SW 
1447403 
10/22/92 

Result 

04-SW 
1447404 
10/22/92 

Result 

OS-SW 
1447405 
10/22192 

Result 

06-SW 
1447406 
10/22/92 

Result 

07-SW 
1447409 
10/22192 

Result 

08-SW 
1447410 
10122192 

Result 

LTI-SW 
1448901 
10123192 

Result 

LTl-SW 
1448902 
10123/92 

Result 

LTl-SW 
1448903 
10123/92 

Result 

08-RG-SW 
1447411 
10122192 

Result 

IRG-SW 
1448904 
10123/92 

Result 
AWQC 

Acute Chronic 

Metals (mg/L) 
Aluminum 0.293 4.75 7.7 0.12 0.654 0.331 \.28 0.077 0.243 0.179 0.096 0.086 0.154 

2.SEi05 
0008 

0.0<)5 0086 
. ,),00.1 

7125!'l, 
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TABLE 1 

SUMMARY SCOPE OF WORK 


FOR AQUATIC HABITATS 

REMEDIAL INVESTIGATION 


STRATFORD ARMY ENGINE PLANT 


DATA SE-r1
) 

Surface Water 
Chemistry 

Surficial Sediment 
Chemistry 0 • 6" 

Sediment Chemistry 
at Depth 

Bathymetry I 
Lithology 

Physicochemical 
Parameters 

Sediment Toxicity 
Testing 

Bioaccumulation 
Testing 

Benthic Community 
Analyses 

Finfish Tissue 
Analyses 

Shellfish Tissue 
Analyses 

... .., 1ft I!iI 
po. U) 

0 0 0 0 e~ ~ ~ ~ ~ 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

. 

Intertidal Mudflats 

§~ 
lID po. 

~ § § ~ 
... 

m 
10 

0 0 

~ ~e ~ 

X X X X X 

X X X X X 

X X X X X X 

X X X X X 

X X X X X 

X X X X X 

... 
I""'" 

Causeway Outfall OOB/Marine Basin Ref. 

.... N .., ... N S ..... N S .. ... N q q q
0 0 0 

~ ~ 
0 I 0 ... e e " ~ 

10 g g ~ ~ ~ gg 

X X X X X X X X 
I 
I 

X X X X X X X X X X X X X 
I 

X I 

I 

X X X X 

X X X X X X X X X X X X X X 

• 

X X X X X X X X X X 

X X 

X X X X X X X X X X 

... 

..... X 

... X... 

Nole: Arrows indicale samples 10 be collected throughout area at stations to be field identified. 

(1)Analytes and methods specified in Table 2 
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TABLE 2 

SAEP PHASE I - SUMMARY OF CHEMICALS DETECTED IN SEDIMENT SAMPLES 

LOCATOR 01-12-24 02-12-24 03-12-24 04-12-24 05-12-24 06-12-24 07-12-24 08-12-24 01-0-12 02-0-12 03-0-12 
LAB SAMPLE NLJNII3ER 1453510 1453502 1453504 1453506 1453604 1453602 1453508 1453606 1453509 1453501 1453503 
COLLECT DATE 10/28/92 10/28/92 10/28/92 10/28/92 10/27/92 10/27/92 10/28/92 10/27/92 10/28/92 10/28/92 10/28/92 

Result Result Result Result Result Result Result Result Result Result Result ER-L ER-M OME 

Volatiles (ug/kg) 
Chlorobenzene 12 

··l7{j 
36 16 16 II 8 23 7 57 120 57 

Xylene (total) 190 380 

Sernivolatiles (ug/kg) 
1,2,4-Trichlorobenzene 

H;i$()O 

44 640 


8~:lll ()() ..... 

200 36 140 45 410 200 300 360 261 1600 

~2{»JOO A3() ~6()() 
120 83 26 340 310 280 1700 9600 

1:20· 1700<9600 
110 62 18 260 280 240 1700 9600 

160 

1200 

} B#i#~I¢A¢m< ···>209<..... 

710 

62 
Se) 

10<670 

bis(2-Ethylhexyl)phthalate 630 3600 370 66 370 73 
a#i.YW~MYlph@l.~W>< ........... ·<······A~O>/>·· 


Chrysene 1900 1200 360 65 170 47 
·»[)i~~~b\iWlphthiil~W»<»/M><4UOO>< ·····>····>·····:160><· .. ·.·.·:·.100(k········ 2800 

Di-n-octylphthalate 14 
····pi~nz(a;@I#llirn~e~> ...... . 

Dibenzofuran 36 52 9 21 66 12
·Pie!l'iYIPhlli.3l.3i:e. .... .... . . . . .$$»< ..... 

Fluoranthene 2000 1400 530 110 420 70 12 990 620 700 930 600 5100 
Fluorene < > 1:20: •••••••• ····160> 130 45 19 540 
Indeno( 1 ,2,3-cd)pyrene 420 150 150 1700 9600 
6-/ilitro$i.Hfi§.'-propyl#mhlf/ > > .•. 

n-Nitrosodiphenylamine 300 1100 63Nliph!l'iiileilf· ................... >190· 
 160 160 2100 
Phenanthrene 1200 870 27 160 24 500 230 620 410 240 1500 

·······..·.11<···.········ ···700 740 330 tOOO 661 2600 

42 420 

710 600 580 
2100· ··3400 

384 2800 
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SAEP PHASE I - SUMMARY OF CHEMICALS DETECTED IN SEDIMENT SAMPLES 


LOCATOR 01·(2·24 02·12·24 03·12·24 04-12-24 05-12-24 06-12-24 07-12-24 08-12-24 01-0-12 02-0-12 03-0-12 
LAB SAMPLE NUMBER 1453510 1453502 1453504 1453506 1453604 1453602 1453508 1453606 1453509 1453501 1453503 
COLLECT DATE 10/28192 10/28/92 10128/92 10/28/92 10/27/92 10/27/92 10/28192 10127192 10/28/92 10128192 10/28192 

Result Result Result Result Result Result Result Result Result Result Result ER-I. ER-M OME 

PCBs (uglkg) 

Aroclor-1248 1300 65000 70000 4500 
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SAEP PHASE I - SUMMARY OF CHEMICALS DETECTED IN SEDIMENT SAMPLES 


LOCATOR 04-0-12 OS-0-12 06-0-12 06-0-12RE 07-0-12 08-0-12 LTl-O-12 LTI-12-24 1,1'2-0-12 LT2-12-24 LTJ-O-12 
LAB SAMPLE NUMBER 1453505 1453603 1453601 1453601 1453507 1453605 1448907 1448908 1448909 1448910 1448911 
COLLECT DATE 10128/92 10127/92 10/27/92 10/27/92 10/28/92 10/27/92 10/23/92 10123/92 10/23192 10/23/92 10/23/92 

Result Result Result Result Result Result Result Result Result Result Result ER-L ER-M OMI: 

Volatiles 

< 
61 
< 160 2100 

340 i40 I~OO 
98() 665 i600 
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SAEP PHASE I - SUMMARY OF CHEMICALS DETECTED IN SEDIMENT SAMPLES 

LOCATOR 04-0-12 05-0-12 06-0-12 06-0-12 RE 07-0-12 08-0-12 LTI-0-12 LTI-12-24 Ll7-0-12 t1'2-12-24 LTl-O-12 

LAB SAMPLE NUMBER 1453505 1453603 1453601 1453601 1453507 1453605 1448907 1448908 1448909 1448910 1448911 

COLLECT DATE 10128192 10/27/92 10/27192 10127/92 10/28/92 10/27/92 10/23/92 10123/92 10/23/92 10123192 10/23192 


Result Result Result Result Result Result Result Result Result Result Result ER-L fR-M OME 

Metals 
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SAEP PHASE I - SUMMARY OF CHEMICALS DETECTED IN SEDIMENT SAMPLES " 

LOCATOR 1,T3-12-24 08-8G-O-12 8-BG-O-12R 08-JIG-12-24 8-8G·12-24R IBG-O-12 18(;-12-24 
LAB SAMPLE NUMBER 1448912 1453607 53607RE 1453608 53608RE 1448913 1448914 
COLLECT DATE 10/23/92 10/27/92 10/27/92 10/27/92 10/27/92 10/23/92 10/23/92 

Result Result Result Result Result Result Result ER-L ER-M OME 

Volatiles 

Pyrene 2600 
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TABLE 2 

SAEP PHASE I - SUMMARY OF CHEMICALS DETECTED IN SEDIMENT SAMPLES 

LOCATOR L,TJ-12-24 08-8G-O-12 8-BG-O-I2R 08-8G-12-24 8-B(;-12-24R IBG-O-12 IBG-I2-24 
LAB SAMPLE NUMBER 1448912 1453607 53607RE 1453608 53608RE 1448913 1448914 
COLLECT DATE 10/23/92 10127192 10127/92 10/27/92 10127/92 10123/92 10/23/92 

Result Result Result Result Result Result Result ER-L ER-M OME 

PCBs (ug/kg) 
Aroclor-1248 
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f'j t)TAB~.3-1 

SURFICIAL SEDIMENT DATA SUMMARY AND SELECTION OF COCs 


INTERTIDAL MUDFLAT- METALS 

STRATFORD ARMY ENGINE PLANT 


NUMBER NUMBER MINIMUM MAXIMUM REFERENCE PERCENT ER-L PERCENT ER·M PERCENT RETAIN AS 

OF OF CONe. CONC. LOCATIONS EXCEEDING VALUE (2) EXCEEDING VALUE (2) EXCEEDING CDC? 

METAL DETECTIONS SAMPLES (mglkg) (mg/kg) MEAN (mg/kg) REF. MEAN (mglkg) ER-L (mglkg) ER-M 

Notes: 

(I) U Undetected at the indicated detection limit 

(2) ER·L '" Effects Range-Low; ER·M Effects Range·Medium; Source: Long and MacDonald. 1995; except for Antimony, from Long and Morgan. 1990. 

(3) NA Not Applicable 
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cooceming 

REMEDIATION STANDARD 

Secticn 1. Th:: &gulations ofConnecticut State Agencies are amended by ~ a new secticn 22a-133k-1 as 

follows: 

Section 22a-133k-I 

(a) Definitions. 

Fortre JlI.IIPCISeS ofsections 22a-133k-11hrough 22a-133k-3 ofthe Regulations ofConnecticut State Agencies, 
the fullowing definitions apply: 

(l) "Analytical detection limit" means the minimum ooncentration of a substance that can be quantified 
o:msistattly and n::liably using methods approved by EPA and which concentration shall be (A) fur a substance 
in grwnd water, equal to or less than the groWld-'water protecticn critericn fur such substance determined (i) fur 
a sample ofgCOWld water in a GA area using analytical methods specified in subpart C of40 CFR part 141 or 
(ii) fur a sample of groWld water in a GB area using methods established pursuant to "rest .Methods fur 
E\'aluating Solid Waste: PhysiatllChemical Methods", SW-846, U.S. Environmental Protecticn Agency, Office 
ofSolid Waste, W.mington D.C. 20400: or (8) fur a substance in!iOiL equal to or less than the n::sidential din::ct 
exposun:: criteria or the applicable pollutant mobility criteria, whichever is lower using methods established 
pursuant to "Test Methods fur Evaluating Solid Waste: PbysicallChemical .Methods", SW-846, U.S. 
Environmental Protecticn Agency, Office ofSolid Waste, Washington D.C. 20460. 

(2) "Aquifer prowcticn area" means an aquirer protecticn area as defined in section 22a-354h ofthe General 
Statutes. 

(3) "An::aofinfluence" means as "area ofinflueno::" as defined in secticn 22a-354b-l(a) ofthe Regulations of 
Connecticut State Ager'-ies. 

(4) "An::al ex:tent ofa ground-water plume" means the sur:f:ilCIe area benealh which ground water has been or may 
be polluted by a n::1ease and in which ground watercne or lOOn:: substaIx:es from such n::lease is or may be pn::sent 
at a concentration abo\e the anaI),tical detecticn limit 

(5) "Background ClOI1CCntIat:ion fur ground water" with respect to a particular n::lease means the ooncentration of 
a substance ingrwnd water (A) attre nearest location upgradient ofand tmaffi:cted by the n::1ease; or (8) ifsuch 
n:lc:ase occ:um:d at orcreated aground-water divide, at the nearest locaticn n::pn:sentative ofground water quality 
1Ulaflec:ted by any n::lease. 

(6) "Background OCI1centration fur soil" means the rep!eselltative ooncentratioo ofa substance in soil ofsimilar 
textun:: and oompositioo outside the subject n::lease area and in the general ~c vicinity ofsuch n::lease 
area, but not within any other n::lease area. 

(7) "Can:incsenic substance" means a substance defined as a "ca:rcincsen" by fuderal or state agencies and fur 
which a quantitati-,.e health risk cxttapolatioo is available. 

(8) "CFR" means the Code ofFederal Regulations. 

(9) "Commissioner" means the Commissioner ofE'nvironmental Protecticn or his designee. 

(10) ''Dense non-a:JUOOUS phase liquid" means anon-aqueous phase liquid that has a density gn::aterthan water 
at 20 degn::es Celsius. 
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(II) "Direct Exposure Criteria" means the oonamtratioos identified in Appendix A to sections 22a-133k-l 
throogh 22a-133k-3 ofthe Regulations ofConnecticut State Agencies or any alternative direct exposure criteria 
approwd by the Commissioocc pursuant to section 22a-133k-2(d) of the Regulations of Connecticut State 
Agencies. 

(J 2) ''Domlgradient'' means in th: direction ofthe maximum rate ofdecrease ofhydraulic h:ad. 

(13) "Downgradient area" with respect to a release ofa substatu means the area bourx:led by (A) the width of 
the release area ofsuch substance pe1JlCndia.Jlar to the directioo ofground-water flow, (8) two side bcu1dary 
1ines pazallel to the doongradient din:ction ofgroun:I water flow extending fum the two endpoints ofsaid width 
to the oowngradient p:uteI booOOaIy, and (C) the OOmlgI3dient. parcel boundary exteOO.ing between the two side 
booI:duy lines; excluding any portion ofsuch dowI~radient area that is (i) affucted by any other release ofsuch 
substanee or (ll) beneath an existing permanent structure. 

(14) "Envirtl'llrel1lalland use restriction" means an envinnmentalland use restriction as defined in sectioo 22a
133q-l ofthe Regulations ofCoonecticut State Agencies. 

(15) "Envircnmenta11y isolated soil" means JXllluted soil which is: (A)(i) beneath an existing building or (ii) 
beneath another existing and pennanent structure \\hich the Canrnissioner has detenni.ned in writing would 
prevent the migratioo of JXlllutants; (8) not a oontinuing soorce of JXlllutioo; (C) rot polluted with volatile 
olganic substances or, if it is JXltJuted with such substances, the cooamtration of such substances has been 
reduced in coocentration to the maximum extent prudent; and (0) above the seasonal high water table. 

(16) "EPA" means the United States Environmental Protection Agency. 

(11) "Excess lifi::tixne cancer risk" means the estimated probability that an individual's eXJXlsure to a substance 
could result in cancer. 

(18) "GA area" means an area where the ground-water c1assiticatioo is GA or GAA, respectiwly. 

(J9) "GB area" means an area where the ground-water classification is GB. 

(20) "Ground water" means that JXlrtion ofwaters as defined in section 22a-423 ofthe General Statutes which 
portion is at or below the water table. 

(21) "Groond-water classificatioo" means the gn:uvj-water classification goal orthe grourx:I-water classification, 
whichewr is more stringent, established in the Water Quality Standards. 

(22) "Groom-water divide" means a line 00 the water table from which the water table slopes domlwaro in both 
directions away fum such line. 

(23) ''Ground-water protectioo aiteria" means the cxn:entratioos identified in Appendix C to sections 22a-133k
1 through 22a-133k-3 oftre Regulatioos ofConnecticut State Agencies. 

(24) "Groond-u'ater plume" means gn:uvj \\'aterwhich M; been polluted by a re1ease am in which ground water 
one or more substances fum such release is present at a ooncentration above tre analytical detection limit. 

(25) "Hazard index" means the calculation ofthe potential i>r noo-cancer health effi:cts as a result ofexposure 
to one or more substances with the same or similar modes oftoxic actioo ortoxic endpoints. 

(26) "Hydraulic gradient" means the change in hydraulic h:ad perunit distance. 

(27) "Hydraulic head" means the elevation to which water rises in a piezometer or a wen. 
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(28) "Inat::a!ssible soil" means poIlu11:d soil ~ch is: (A) more than fuur teet below the ground sur:tace; (B) more 
than two teet below a paved surface canprised ofaminimum of 1hroe inches ofbit.umi:oous ooncrete orooncrete, 
which two teet may include the depth ofany marerial used as sub-base fur the pavement; or (C)(i) bereadl an 
existing building or(ii) beneath another existing pennanent structure provided written notice that such structure 
will be used to prevent human oontact with such soil has been provided to the Canmissimer. 

(29) "Industrial or commercial activity" means any activity related to the canmercial pnxiuction, distribution, 
manufacture or sale ofgoods or services, or any other activity which is not a residential activity as defined in 
subdivisim (53) ofthis subsectim. 

(30) "IOOustriaIIc:anmertial direct CXJX)SUl'e cri1eria" means the concentrations identified as industrialloommercial 
direct exposure criteria in Appendix A to sections 22a-133k-l through 22a-133k-3 of the Regulations of 
Cormecticut State Agencies. 

(31) "IOOustriaIIcoounercia1 volatilizatim criteria" means the ooncentrations identified as industrial/oommercial 
volatilization criteria in Appendices Eand F to sections 22a-133k-l through 22a-133k-3 ofthe Regulations of 
Connecticut State Agencies. 

(32) "Intermittent 'watercourse" means 'intermittent watercourse" as defined in sectim 22a-38 ofthe Gereral 
Statutes, 

(33) "Light nm-aqueoos!Dse liquid" rreans a non-aqueous phase liquid that has a density equal to or less than 
water at 20 degrees Celsius, 

(34) ''Matrix interference effect" means the inability to measure the cmcentration ofa substance in a sample at 
the analytical detectim limit due to chemical interferences \vithin the sample which interferences carmot be 
oompensated fur using methods approved by EPA. 

(35) "Natural attenuatim" means a decrease in ooncentratim ofa substance in ground water through operation 
of natural physical or chemical processes, including but not limited to adsorption, absorptim, dilutim, phase 
transfer, oxidation, organic oomplexation, biodegradation, dispersim and diffusion. 

(36) "Non-aqueous phase liquid" means a liquid that is not dissolved in 'water. 

(37) "Organoleptic" means tile capability to produce a detectable sensory stimulus such as odor or taste. 

(38) "Parcel" means a piece. tract or lot of land, together with the buil~s and other improvements situated 
thereon, a legal description of "hich piece, parcel, tract or lot is oontained in a deed or odw::r instrument of 
conveyance. 

(39) "PCB" means polychlorinated biphenyls. 

(40) "PPB" means parts per billim. 

(41) "PPM" means parts per million. 

(42) "Persm" means person as defined in sectim 22a-2(c) ofthe General Statutes. 

(43) "Pollutant mobility criteria" means the ooncentrations identified in Appendix B to sections 22a·133k·1 
through 22a-133k-3 of tile Regulations of Connecticut State Agencies or any alternative pollutant mobility 
cri1eria lIJlIIOVed by the Canmissioner pursuant to subsection 22a-133k-2(d) ofthe Regulations ofConnecticut 
State Agencies. 

(44) "PoUUkrl fiU" means soil or sediment which cmtained polluting substm::es at the time such soil or sediment 
was deposited as fill material. 
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(45) "Polluted soil" means soil a.fiected by a release ofa substance at a coocentration above the analytical 
detection limit fur such substance. 

(46) "Pollution" means pollution as defined in section 22a423 ofUx: General Statutes. 

(47) "Potable water" means potable water as defined in section 22a423 ofUx: General Statutes. 

(48) "Pocential public water supply resoorte" means (A) any ''potential well field" as defined in section 22a-354a 
ofUx: General Statutes, or (B) any area identified by Ux: Commissioner pursuant to section 22a-354c(b) ofthe 
General S1atUtes. 

(49) "Prudent" means reasooable, after taking into consideraricn cost, in light ofthe social and environmental 
lx:nefits. 

(50) "Release" means any discharge, spillage, uncootrolled loss, seepage, filtration, leakage, ~ecticn, escape, 
dwnping, pwnping, pouring, emitting, emptying, or disposal ofa substance. 

(51) "Release area" means the land area at and lx:neath which polluted soil is located as a result ofa release. 

(52) "Remediaticn" means the containment, remowl, mitigation, orabatement ofpollutim, a potential source 
ofpollutim. or a substance which poses a risk to human health or the environment, and includes but is oot limited 
to the reduction ofpollution by natural attenuatim. 

(53) "Residential activity" means any activity related to a (A) residence or dwelling, including but not limited to 
ahouse, apartment, or cmOOminiwn, or (B) schoo~ lapital, day care center, playground, oroutdoor recreational 
area. 

(54) "Residential direct exposure criteria" means the concentrations identified as residential direct exposure 
criteria in Appendix A to sections 22a-133k-l through 22a-133k-3 ofUx: Regulations of Connecticut State 
Agencies. 

(55) "Residential volatilization criteria" means Ux: ccncentrations identified as residential volatili2atim criteria 
in Appendices E and F to sections 22a-133k-l through 22a-133k-3 ofthe Regulations of Connecticut State 
Agencies. 

(56) "Seasonal high water table" means, on an annual basis, Ux: highest plane in the ground at which plane all 
pore spaces are filled with water atmospheric pressure. 

(57) "Scasooal low water table" means, m ananrAJal basis, the lowest plane in the ground at which plane all pore 
spaces are filled with water atmospheric pressure. 

(58) "Sediment" means urxnJSOlidated material 0CQ.II'ring in aSIream channel, estuarine waters, ormarine waters. 

(59) "Seven day, ten ~ low 8ow" or "7Q10" means Ux: lowest seven consecutive day mean stream discharge 
rate with a recurrence interval often (10) years. 

(60) "Soil" means unconsolidatedgeol~ic material overlying bedrock, but oot including sediment 

(61) "Soil \\'lIter" means that portion of waters as defined in section 22a423 oftile General Statutes \\tUch 
portim is above the water table. 

(62) "SPLP" means Synthetic Pn:cipitaticn I...eaching Proa:dure EPA Method 1312 as set furth in "Test Methods 
fur Ewluating Solid Waste: Physical/Chemical MeIhxIs", SW-846, U.S. Envircnmental Protection A8encY, 
Office ofSolid Waste, WashingtonD.C. 20460. 
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(63) "Suhstmce" means an element, a:Jl1IXUd orrnaterial which, \\'ben aiied to air, \\''Ster, soil or sediment, may 
alter the physical, chemical, biol~ical or other characteristic ofsuch air, ""*r, soil or sediment. 

(64) "Sur.fk:e-waterpIttection criteria" means the an<::emrations identified in Appendix D to sections 22a~133k~ 
1 through 218-133k-3 of the Regulatioos of Connecticut State Agencies or any altematiw sur.tace~\\''Ster 
pn:U:ctioo crin:ria calculated orapproved by the Canmissioner in accordance with subdivision 22a~133k~3(b)(3) 
ofthe Regulations ofComecticut State Agencies. 

(65) "TCLP" means Toxicity OlaIacb::ristic lJ:adUng Pnxedure EPA Method 1311 as set forth in ''Test Methods 
fur Evaluating Solid Waste: Physical/Chemical Methods", SW-846, U.S. Enviraunental Protection Agency, 
Office ofSolid Waste, W~nD.C. 20460. 

(66) ''Technically practicable"means, with respect to remediatioo, the great.estdegn::eofremediatioo that can 
be achieved using SOI.IM engineering and hydrogeol~c practices. 

(67) "Upgradient" means in the direction ofmaximum rate ofincrease ofhydraulic head. 

(68) "Upgradient area" \\'itb respa:t to a release area ofa subslance means the area bounded by (A) the width of 
the release area ofsuch subslance perpendicular to the directioo ofgroond-water flow, (B) 1\\'0 side boundruy 
lines parallel to the upgradient direction ofgro1.D1d-water flow extending fran the 1\\'0 endpoints ofsaid width 
to the upgradient parcel boundaIy, and (C) the upgradient parcel boundruy extending between the 1\\'0 side 
boundary lines; excluding any portion ofsuch upgradient area that is (i) aBected by any other release ofsuch 
substance or (ii) beneath an existing permanent structure. 

(69) "Volatilization criteria" means the concentrations identified in Appendix Eand Appendix F to sections 218
133k-l through 22a-133k-3 ofthe Regulations ofConnecticut State Agenciesoraltematiw criteria approved 
by the Commissioner pursuant to subdivision 218-133k-3(c)(4) of the Regulations of Connecticut State 
Agencies. 

(70) "Vo1atilization criteria forgroond water" means the cooc:entrations identified in Appendix E to sections 22a
133k-1 through 22a-133k·3 ofthe Regulations ofComecticut State Agencies. 

(71) "VoIatilization criteria for soil vapor" means the oonc:entrations identified in Appendix F to sectioos 22a
133k-l through 218-133k·3 ofthe Regulations ofComecticut State Agencies. 

(72) "Water table" means the plane in the gro1.D1d at \\'hich plane all pore spaces are fiDed with \\''3ter at 
atmospheric pressure. 

(73) "Water Quality Standards" means the latest adopted Coonecticut Water Quality Standards and Criteria 
adopted by the Commissioner pursuant to sectioo 22a-426 ofthe General Statutes. 

(74) "Wetland" means 'wetlands' as defined in sections 22a·38(l5) and section 22a-29(2) of the General 
Statutes. 

(75) "Zone of influence" means zone of influence as defined in section 22a-430-3(a) of the Regulatioos of 
Comecticut State Agencies. 
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(b) Applicability, 

Sections 22a-133k-l throogh 22a-133k-3, inclusive, ofthe Regulations of~ut State Agencies apply to 
any actioo taken to 1"allOOiate pdJuII:d soil, SI.lI1a:x: water or a ground-water plume at or emanating from a release 
area which action is: 

(1) required pursuanttcrOtapter445 or446k ofthe General Statutes, or 
(2) taken pursuant to Public Act 95-183 or Public Act 95-190 ia::luding but not limited to any such 
actioo required to be taken or verified by a licensed environmental professional JM'SlI3rtt to such Public 
Acts. 

Sectons 22a-133k-1 through 22a-133k-3, inclusive, ofthe Regulations ofComecticut State Agencies do not 
apply within the 2XIlC ofintluence ofagmmd-waterdiscbatge pennitted by the Commissiooenmder seelion 213
430 ofthe General Stat:utes. Any person comueling a remediation in accoRi.aJla! with said seelions 22a-133k-1 
through 22a-133k-3, inclusive, ofthe Regulations ofConneclicut State Agencies shall obtain all pennits am 
-"her authorizalions n:quired byae, federal am local law am shall comply with all applicable state, federal am 
local hM'S, including \\ithout limitation the requin:ments of40 CFR Part 761. In the event that any provision of 
secIions 22a-133k-Ithrough 213-133k-3, inclusive, ofthe Regulations ofConrl:cticut State Agencies conflicts 
with any provisioo ofany other SIatUte or regulation, the more stringent prnvisioo shall prevail. NOIhing in this 
subsectioo shall be coostrued as Il'quiring any further remediatioo ofany release which has been remediated and 
\\hich remcdiatioo has I:x:C'n approved in writing by the Ca:nmissioner, unless the Commissiooer takes action to 
require such remediation pursuant to any seelion ofChapter 446k ofthe General Statutes, 

(c) Time frames for Issuance ofApprovals by the Commissiooer. 

The Commissioner shall, no later than thirty days after the date ofreceipt ofa request for his approval ofany 
variance from or alternative criteria pursuant to seelions 213-133k-Ithrough 22a-133k-3, inclusive, of the 
Regulations ofConneelicut State Agencies, provide to the requester in writing estimated time frames for the 
Commissiooerto (1) detennine\\iletheradditional information is needed fur him to evaluate the request; and (2) 
~ ordeny a exmplete request. In addition, no later than ooe hundred and eighty days fullowing lIIbption 
ofsaid seclioos 22a-133k-1 through 213-133k-3, inclusive, ofthe Regulations ofConneelicutState Agencies, 
the Canmissionershall make available general estimated written time frames fur the Canmissioner to approve 
any variance or alternative criterioo pursuant to these n:gulaI:ions, including estimated time frames for the 
Canmissionerto (I) detennine \\h:theradditiooal infunnation is needed to evaluate the request; am (2) approve 
or deny a canplete request. In establishing estimated time frames pursuant to this subseclioo, the Commissioner 
shall take into account the complexity ofthe request, and the environmental and eanomic significance ofthe 
n:mediation, and shall expedite any request associated v.ith any voluntary remediation JM'SlI3rtt to Public Acts 
95-183 or 95-190, 

(d) Public Participation, 

(I) Public Hearing on Remediation, If the Canmissioner determines that there is substantial public 
interest in any remediation proposed pursuant to seelion 2 ofPA. 95-190 or seclioo 2 or 3 ofPA. 95
183, he may hold a public hearing on such proposed remediation, and he shall hold a hearing upon 
receipt of a petitioo signed by twenty-five or more persons. Notice of any such hearing shall be 
published in a newspaperofQlImntia/ cira.dation in the area ofthe proposed remediatioo at least thirty 
days prior to such hearing. Such hearing need not be oooducted JM'SlI3rtt to the provisions ofOtapter 
54 ofthe General Statutes, 

(2) Comment Procedures. Any public notice published or mailed JM'SlI3rtt to seclion 2 ofPA. 95-190 
or seelion 2 or 3 of P A. 95-183 shall provide that comments 00 the proposed remediation may be 
submitted to the Canmissiooerwithin forty-five days ofthe publication ormailing ofsuch notice. The 
Coonnissioner shall furnard a copy ofall COrnmt'Jlts received by the date specified in the public notice 
and all canments made at a public hearing to the owner ofthe subject parcel and, ifdiffi:rem, the persoo 
urxierIak:ing remediation at such parcel. The person undertaking remediation at the subject parcel shall, 
within sixty days ofn:a:iving such canmcnts, submit to the Canmissioner a written summary ofall such 
ocmments and a written n::spoose to each such comment. The Commissiooer shall review such summary 
and responses and shall adopt it as his own, aOOpt it with modifications, or reject it am prepare a 
response to each such comment. The Commissiooer shall sem a copy of the initial summary am 
responses and of his aclioo with respect thereto to each person wOO submitted comments on the 
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remediation proposal. 

(e) 	 Periodic review. 

The Commissioner shall periodically review sections 22a-133k-l through 22a-133k-3, inclusive, of the 
Regulations of Connecticut Stab: Agencies to determine \Wether the implementatim of such regulations is 
Sl.lCa'.Ssfi dly pnXed:iPg p.iblic health and the environment fran the hazards ofpollution. The Ccounissioner shall 
also evaluate wheth.;;r the implementation ofthe regulatims streamlines the process ofcmducting remediation 
projects in Connecticut, based upon, among other things, his review of the number of remediation projects 
completed in acoordanre with said sectioos 22a-133k-l through 22a-133k-3, inclusive, ofthe Regulations of 
Coonecticut State Agt:.ndes, the number ofsuch projects reviewed by the Commissioner pummnt to sections 2 
or 3 ofPA. 95-183, the length oftime required for the Ccounissioner's review ofcc.mplete requests for approval 
ofalternative criteria or variances, and the number ofremediatioo projects cooducted pursuant to PA. 95-190 
or sectioos 2 or 3 C':PA. 95-183 which projects were verified by a licensed environmental proressiooal. Such 
reviews sball be ccn!ucted at intervals ofllO more than five years, provided that nothing in this subsection shall 
pn:clude the Canmissiooer, at his discretion, fran cmiucting such a review at any time and further provided that 
the first such review shall be cooducted no later than eighteen mooths after the efrective date ofsections 213
133k-l ttuwgh 22a-133k-3, inclusive, ofthe Regulations ofCmnecticut State Agencies. As a result ofsuch a 
periodic review, the Commissiooer may cooclude that the goals ofthis subsection and sectioo 22a-133k ofthe 
General Statute are being met, or he may cmclude that revisions to such regulations are necessary to ensure that 
the implementation ofsaid sections 22a-133k-1 throogh 22a-133k-3, inclusive, ofthe Regulations ofConnecticut , 	 State Agencies achieves such goals, in which case he may revise such Regulations as he deems necessary to 
achieve those goals. 

Sectioo 2. The Regulations ofConnecticut State Agencies are amended by adding a new sectioo 22a-133k-2 as 
follows: 

22a-133k-2 Standards for Soil Remediation 

(a) General 

Unless crtherwise specified in sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of 
Coonecticut State Agencies, polluted Il)il at a release area shall be remediated to a cmcentratioo which meets (1) 
(A) the direct exposure criteria set forth in subsection (b) ofthis sectioo or alternative direct exposure criteria 
established in accordance with subdivisioo (2) or subdivisioo (7) ofsubsection (d) ofthis section; and (B) the 
pollutant mobility criteria set forth in subsection (c) of this section or alternative pollutant mobility criteria 
established in accordance Vl"ith subdivision (3) or (5) ofsubsection (d) of this section; or (2) the background 
coocentIation for soil provided notice has been submitted to the Ccounissiooer which notice shall be submitted 
00 a lOan furnished by the Ccounissionerand shall include a briefdescriptioo ofthe subject release area and of 
the general c:baradf:ristics ofsoils in the vicinity ofsuch release area; amap srowing the location ofsuch release 
area, am based 00 reasooable ilXluiry ofother release areas in the vicinity thereot: and ofall soil samples taken 
for the purpose ofcharacterizing backgroond coocentration for soil; and the results ofall laboratory analyses of 
such samples. 

(b) Direct Exposure Criteria 

(I) ExceJX 15 ~ provided in this paragr.IIil, polluted soil at a release area shall be remediated to 
at least that concentratioo at which the residential direct exposure criteria for each substance is met. 

(2) 	 (A) Polluted soil at a release area may be remediated to a concentration at ",trich the 
industrialIcanmemaI directClqlOSl.lre criteria beach substance except PCB is met if(i) ao::ess 
to the paroel containing such release area is limited to individuals working at or people 
temporarily visiting the subject paroel; and (ii) an environmental land use restrictioo is in effi:ct 
Vl"ith respect to such partel, orto the portioo ofsuch paroel containing such release area, which 
envircnm:nlallaOO use restriction ensures that the partel or restricted portion thereofis not used 
for any residential activity in the future and that any future use of such paroel or restricted 
portion thereofis limited to an irxlustrial or commercial activity. 
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(8) Soil polluted with PCB at a release area may be remediated to a ooncentration at which tte 
industrial/commercial direct exposure criteria fur PCB is met if the pan:el upon which such 
release area is located is (i) an outdoor electrical substatioo as defined in 40 CFR 761.123; or 
(ii) an oCher restricted access location as defined in said section 40 CFR 761.123 and an 
environmentallml. use restriction is in effi:ct with respect to such pan:el, or to the portion of 
such pmx:l cadaining 5Uch release area, which environmental land use restrictioo ensures that 
tte pan:el or restricted POltiOO ttereof is not used fur any residential activity in the future and 
that any future use of such pan:el or reSlricted portion thereof is limited to an industrial or 
coounercial activity. 

(3) The direct exposure criteria for substances other than PCB do not apply to inaccessible soil at a 
release area provided that if such inaccessible soil is less than 15 fuet below the ground surfuce an 
envilOOJTlCl1talland use reslriction is in effi:ct with respect to the subject parcel or to the portion ofsuch 
parcel cmtaining such release a:ea, ~hich environmental land use restriction ensures that such soils will 
not be oq:lOSed as a result ofexcavatioo, demolitioo or other activities mI. that any pavement which is 
necessary to render such soil inaca:ssible is maintained in good oondition unless mI. until such 
restriction is released in accordance with said section 22a-133q-l. Unless an alternative criterioo has 
been approved in accordance with subsection 22a-133k-2(d)(7), inaccessible soil polluted ~ith PCB may 
be remediated to a ooncenttation of 10 ppm PCB by weight provided that (A) ifsuch inaccessible soil 
is located on a parcel which is an other restricted access location as defined in said sectioo 40 CFR 
761.123, such soil may be remediated to a ooncentratioo of 25 ppm PCB by weight, or (8) if such 
inaccessible soil is located on a pan:el which is an outdoor electrical substatioo as defined in 40 CFR 
761.123, such soil may be remediated to a coocentration of25 ppm PCB by weight, or ifa label or notice 
is visibly placed in tte area in accordance with 40 CFR Part 761, to a concentration of50 ppm PCB by 
weight. 

(4) Additional Polluting Substances 

(A) With respect to a substance at a release area fur which a direct exposure criterion is not 
specified in sectioos 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of 
Coonecticut Stale Asencies. the Commissiooer may, after consuItatioo with the Commissioner 
ofPublic Health, approve in wri~ a direct exposure criterioo to apply to such substance at 
a particular release area. Any penm requesting approval ofa direct exposure criterion fur such 
substance shall submit to tte oommissioner (i) a proposed risk-based direct exposure 
concentration fur such substance calculated in accon:lance with subparagrapt (8) or (C) ofthis 
subdivision as applicable, and (ii) the analytical detection limit fur such substance. Befure 
approving adinx:texposure criterioo tte Commissiooer shall oonsiderthe proposed risk-based 
direct exposure ooncentration fur such substance, tte analytical detectioo limit fur such 
subsIance, any infunnation about the health effi:cts such substance may cause due to exposure 
pathways not accounted fur.in tte proposed risk-based direct exposu.re. and any other 
infunnatioo that the Commissiooer reasooabIy deems necessary. 

(8) The ~ n:sidentiaI risk-based direct exposure concentration shall be calculated using 
the fulIo~ing equatioos: 

(i) For carcinogenic substances: 

BWe x AT + BWAx ATDE~= ~f I j
IRe xEDexEFxCF IRAxEDAxEFxCF 
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(ii) Fornm-carcinogcnic substances: 

DECRB = IRFDX~ l BWc x ATc+ BWAx AT j
J tme x EDc x EF x CF -"';'IIR'f'"A-X""Eb"'Ax-iE~F x CF 

(iii) The abbreviations used in subpanlgraphs (i) and (ii) shall be interpreted in 
aocordance with th: following table and shall be assigned th: values specified therein: 

, 


" 


DECRB 

Risk 

HI 

CSF 

RFD 

IRA 

EF 

EDe 

EDA 

CF 

BWA 

AT 

ATe 

ATA 

Risk-based Direct Exposure mgIkg calculated 
Criterion 

Target Cancer Risk Level unitless 1.0E-06 

Hazard Index unitless 1.0 

Cancer slope Factor (mgIkg-day)"1 substance-
specific 

Refurence Dose mgIkg-day substance-
specific 

Ingestioo Rate, Child 200 

Ingestioo Rate, Adult rngIday 100 

Exposure days/year 365 

Exposure Dwation, Child years 6 

Exposure Duration, Adult years 24 

0.000001 

Body J5 

Body Weight, Adult kg 70 

Averaging Time, days 25550 
for carcioogens 

Averaging Tune, Child days 2190 
for non-carcinogens 

Averaging Tune, Adult days 8760 

(C) The proposed industriallconunercial risk-based direct exposure conoentration shall be 
calculated using th: following equatioos: 

(i) For careinogcnic substances: 

DECo = [~ ] x [ BW x AT ]
IR xEDxEFxCF 

(ti) For nm-carcinogcnic substances: 

DEC
RBl 

RFDxHI Ix BWxAT 
j IRxEFxEDxCF 
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(iii) The abbreviations used in subparagraphs (i) and (ii) shall be interpreted in 
accordance with tb:: following table and shall be assigned tb:: values specified therein: 

DECRa Risk-based DIrect Exposure Criterion mgIkg calculated 

Risk Target Cancer Risk Level unitless 1.0E-06 

HI Haza.n:i Index unitless 1.0 

CSF Cancer slope Factor (mg/kg.(\ayf ' substance-
specific 

RID Refi:rence Dose mgIkg-day substance-
specific 

IR Ingestioo Rate mgIday 50 

EF Exposure dayslyear 250 

ED Exposure Duration years 25 

CF Conversion Factor kgImg 0.000001 

BW Body Weight kg 70 

AT Averaging Time, 
for carcioogens 

days 25550 

ATA Averaging Tune, Adult 
for 

days 9125 

(., 


(c) Pollutant Mobility Criteria. 

(l)Generai 

(A) A substance, other than an inorganic substance or PCB, in soil alx>ve tb:: seasonal low 
watertable, or above the seasonal high water table if(i) remediatioo to tb:: seasooaIlow water 
table is oot technically practicable or would not result in tb:: permanent elimination ofa source 
ofpoUution or (n) the SUbject soil is Icx:ated in a GB area, shall be remediared to at least that 
concentratioo at which the results ofa mass analysis ofsuch soil for such substance 00es not 
exCfCd tb:: poIluIant roobility criterion applicable to the ground-water classification oftb:: area 
at ""bich such scil is located, except that in the cin::unlsIances identified in subdivision (2) ofthis 
subsectim, remediation to achieve compliance with tb:: poUutant mobility criteria may be 
conducted in accordance with the requirements esI3bIished in said subdivision (2). 

(8) An iootganic substance or PCB in soil alx>ve the seasooaIlow water table, or above the 
seasonal high w..tter table if (i) remediation to tb:: seasooal low w..tter table is not technically 
pza::ticable or would not result in tb:: permanent elimination ofa source ofpoUution or (li) the 
subject soil is located in a GB area, shall be remedi.ated to at least that concentratioo at which 
the results ofa TCLP or SPLP analysis ofsuch soil for such substance does not exceed the 
pollutant mobility criterioo applicable to the ground-water classification ofthe area at which 
such soil is located, except that in the ci.rrumstances identified in subdivision (2) of this 
subsectioo, remediation to achieve compliance with tb:: pollutant mobility criteria may be 
conducted in accordance with the requirements esI3bIished in said subdivision (2). 

(2) Specific Cin:umstances 

(A) Polluted Soils in a GA Area. 
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A soil in a GA area and polluted 'with a substance, otb::r than 1,2 dichlorobenzene, ethyl 
benztne, toluene, xylenes ortci3l petroleum hydrocarbcrJs, \\hich soil is at or above the seascnal 
\ow walerlable, oc at orabove the seasonal high water table if rernediatioo to the seasooallow 
"atertable is not rechnically practicable or would not result in the pe~nt eliminatioo ofa 
source ofpollutioo, may be rernediated to at Ieast that col1CXlltration at Which the results ofa 
TCLP or SPLP analysis of such soil fur such substance do not exceed the grown-water 
protection criterioo fur such substance. 

(B) Soils Polluted "ith Volatile Otganic Substana:s in a GA area 

A soil in a GA area polluted with a volatile opcsubstana:, otherthan 1,2 dichlorobenzene, 
ethyl benzene, toluene, or xylenes \\-ruch soil is at orabove the seasooallow water table, or at 
or above the seascnal high water lable if remediatioo to the seasonal low ~r table is not 
rechnically pmdicable orwoold not remt in the pennanent elimination ofa source ofpollutioo, 
may be remediated to at least that cma:ntratioo at \\bicb the results of a TCLP or SPLP 
anal~'Sis ofsuch soil fur such substmce do not exceed the ground-water protection criterion fur 
such substmce multiplied by ten orthe results ofa ma.\'S analysis ofsuch soil fur such substana: 
do not exceed the pollutant mobility crirerion fur such su~ multiplied by reo or by an 
alremative dilutioo or dilution and atrenuation factor approved by the Conunissioner in 
accordance with subdivision (4) of subsection (d) ofthis sectiat, provided no non-equeous 
phase liquids are present in the subject release area as determined in accordance with 
subdivision (3) ofthis subsection, the water table is at least fifteen teet above the StI1'fuce ofthe 
bedrock CIld tbe OO\\1l\\ard vertical flow velocity is not greater than the horizontal flow velocity, 
and: 

(i) (aa) a public water supply distribution system is available within 200 teet ofthe 
subject parcel, all a:ljacent parcels, CIld any parcel within the areal extent ofthe ground
"aterplume caused by the subject release area, (bb) the groWld water within the areal 
extent ofsuch grown-water plume is not used fur drinking water, (cc) no public or 
private"ater supply wells exil>t within 500 teet of the subject release area, and (dd) the 
gJOO11d "ateraffilcted by the subject release area is not a potential public water supply 
resource; or 

(ii) (aa) the cona:ntration ofany volatile organic su~ in a growd-water plume 
and "ithin seventy-five teet of the nearest do"ngmdient parcel boundary does not 
exceed the grown-water protection crireriat, (bb) exa:pt fur seasonal variation, the 
areal exrent ofvolatile organic substances in the grown-water plume is not increasing 
overtime and the coocentratiat ofany volatile oIga11ic substana: in the ground-water 
plume is not increa.sir& except as a result ofnatural atrenuation, at any point over time 
CIld (cc) IIOIice ofsuch coodition is provided to the Ccrnrnissioner on a funn furnished 
by the Camnissiooer, \\hich notice shall include: a brief description ofthe release area; 
a briefdescription ofthe distribution and cmcentration ofvolatile organic substances 
in soil and groom w.uer; a map showing the location ofthe release area, and based on 
reasonable irquiry all other volatile organic su~ release areas in the vicinity of 
the subject release area, all ground""""ater and soil matitoring points, and the areal 
extent of the volatile opc substance ground-water plume; and the results of all 
laboratory analyses conducted to detennine \\bether the requirements of this 
subparagraph have been met; or 

(iii) (aa) the coocentration ofany volatile organic substance within such ground"""'3ter 
plume does not exceed the ground-water protection crireriat fur such substana: at a 
locatioo dov.ngradient ofthe release area, at the subject parcel, and within 25 ~et of 
such release area, and (bb) notia: ofsuch cmdition is provided to the Commissiater 
on a fonn furnished by the Canmissioner, "hich notice shall include: a brief 
descriptioo ofthe release area; a brief descriptiat ofthe distribution and cooa:ntratiat 
ofvolatile organic substances in soil and ground water; a map shO\\ing the location of 
the release area, and based at reasonable inquiry all other volatile organic substana: 
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release areas in the vicinity ofthe subject release area, and all grol.U1d-water and soil 
monitoring points; and the results ofall laboratory analyses conducted to detennine 
whetherthe requirements ofthis subparagraph have been met. 

(C) Inorganic, semi-volatile, PCB or pesticide contamination in a OA area. 

Asoil in a GA 
~ 

area and polluted ~ith inorganic substances, semi-volatile substances, PCB or 
pesticides, which soil is at orabove the seasonal low wamr table, or at orabove the seasooal 
high \\'alertable if remediation to the seasmallow wamr table is mt technically practicable or 
would not result in the pennanent elimination ofa ~ ofpollution, may be remediated to a 
level atwhich (i)(aa) the results ofa TCLP or SPLP analysis ofsuch soil fur such substance do 
mt exceed the growx:i-water protection criteriat fur such substance multiplied by ten or by an 
alternative dilutioo or dilution and attenuation factor awroved by the Commissioner in 
accordance with subdivision (4) ofsubsection (d) ofthis section or (bb) the results ofa mass 
analysis of such soil fur a substance do not exceed the pollutant mobility criterion fur such 
substance multiplied by ten or by an alternative dilution or dilution and attenuation factor 
approved by the Ccrnmissioner in accordance with subdivision (4) of subsectiat (d) of this 
section; provided (ii) (aa) the relea9:: area and any portiat thereof is located at least twenty-five 
feet from the nearest legal boundary ofthe parcel in the cbw1Wradient directioo, (bb) no ron
aqueous phase liquids are present in the release area as determined in accordance ~ith 
subdivision (3) of this subsection, and (ee) the water table is at least fifteen feet above the 
surfuce ofthe bedrock. 

(0) Polluted Soils in a OB area. 

A subsIance otherthan total petroleum hydroc:arboos in soil above the seasonal high water table 
in a OB area may be remediated to a level at ~hich the results ofa TCLP or SPLP analysis of 
such soil does not exceed the ground-wamr protection criterion fur any such substance (i) (aa) 
multiplied by 10, (bb) multiplied by the ratio ofthe summatioo ofthe areas cbwngrac!ient and 
~entofthe release area to the release area, provided that such ratio does not exceed 500, 
or (cc) ormultipli~ by an altemative diIutiCll or dilution and attenuation factor awroved by the 
Commissiooer in a::cordance with sulxIivisioo (5) ofsubsection (d) ofthis sectioo; (ii) provided 
non-aqueous phase liquids are mt present in such soil as determined in accordance with 
subdivision (3) ofthis subsection. 

(E) Site specific dilution in a OB area. 

(i) A substance, other than total petroleum hydrocarbons, in a soil at or above the 
seasonal high water table in a OB area .rethe badcground concentration fur ground 
~'alerfurSldl substance is less than the awlicable ground-water protection criterion, 
may be remediated to a level at \\htch the results ofa mass analysis ofsuch soil fur a 
substance do not exceed the pollutant mobility criterion awlicable to such substance 
in a GA area multip~ by a site-specific dilution fuctor calculated in accordance with 
clause (ii) ofthis subparagraph, or the results ofa TCLP or SPLP analysis ofsuch soil 
fur a substance 00 not exa:ed the ground-water protection criterion fur such substance 
muItipIi~ by a site-specific dilution fuctor calculated in ac:cordance with clause Oi) of 
this subparagraph, provided (aa) no noo-aqueous phase liquids are present in such soil 
as determined in ac:cordance ~ith subdivisioo (3) ofthis subsection; (bb) notice has 
been submitted to the Commissioner in accordance with clause (iii) of this 
subpaJagraph; and (ee) the water table in the release area is at least fifteen feet above 
the SUIface ofthe bedrock and the downward growx:i wamr vertical flow velocity is not 
greater than the grol.U1d water horimntal flow velocity. 

(ii) Forthe pwpose ofclause (i) ofthis subparagraph, the site-specific dilution factor 
shall be calculated using the fullCMiIw furmula: DF =(l + (Kidlll..»(I-Fodj), \\here: 

DF '" site-specific dilutioo factor 
K'" hydraulic a:nJuctivit.y, in filet per}eaT, ofthe unconsolidated aquifer 
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underlying the release area 
i ;;; horizmtal hydIaulic gradient in reet per reet 
d = IS reet 
I =: infiltration rate in reet per year as specified in subparagraph (iv) of 

this subparagraph 
~ L ;;; length in reet ofthe release area parallel to the direction ofground

waterflow 
Fodj= 	 backgrourd concentratioo for ground water divided by the ground

water protection criterion fur the subject substance, or, where the 
backgroond coocentratioo fur growx:l water can rot be quantified, Y:! 
the minimum detection limit fur the subject substance divided by the 
ground-water protection criterion fur the subject substance. 

(iii) A ootice submitted pursuant to clause (i) ofthis subparagraph shall be submitted 
00 a funn prescribed and provided by the Canrnissiooer and shall include: a brief 
descriptioo ofthe release area and the general characteristics ofsoils in the vicinity of 
the release area; a map sOOwing the locatioo of the release area, and based on 
reasooable inquiry other release areas in the vicinity cootaining the substance for "hich 
the site-specific dilution fiu:tor is calculated, and all monitoring points; ifapplicable, 
justificalion for use ofatill infiltratioo rate other than O.S reet per year, and the results 
ofall the laboratory analyses and field ana1)'Ses used to determine the (aa) parameters 
ofthe equation in clause (ii) of this subparagraph and (bb) identification ofgeologic 
material for the purposes ofchoosing an infiltratioo rate in accordance with clause (iv) 
ofthis subparagraph. 

(iv) 

StIatifiedDrift 2.0 

Till O.S - 1.0 

Lacustrine Deposits 0.4 

(3) Detetmining the Presence ofNca-aqueous Phase Liquids in Soil. For the purpose ofthis subsection, 
the presmce of1Dl-aqueoLlS phase liquids in !OO shall be determined using the fullowing equation: Cnap 
=: (SI2P1, ~ PI, + 6w+ H'6,), "here: 

C".p;;; 	 the c.moenttaI:ioo ofan orpnic subsan;;e at \\hid! or above which sud! substance may 
be present in a non~ueous phase 

S= 	 the effective solubility 
Ph = 	 dry soil bulk density
K.t;;; 	 soil-waterpartition coefficient, whid! may be approximated by Koc' f;x 
Koc = 	soil orpUc carlxn-water partition coefficient 
f;;x = 	 fraction orpUc carbon ofsoil 
Ow = 	 water-filled soil porosity (L,....ILooil) 
O. ;;; air-filled soil porosity (L.;/Looil) 

H' '" HeIU)"S law constant (dimensiooless) 

H =: HeIU)"s law constant (atm-m31mo1) 


The terms defined above shall be assigned the fullowing values: 

S 
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Ph kgIL 1.5 or the lowest value measured 
at the subject release area 

Ku IJkg calculated 

Koc r IJkg chemical-specific 

t;:x: gig OJXl6 or the lawest value 
measured at the subject release 
area 

Ow L...../L"",) 0.15 

6. L./L"",) 0.28 

H' lUlitiess H x 41 where 41 is a conversion 
fuctor 

H atm-m3lmol chemical-specific 

(4) Exceptions. 

(A) lfat a release area (i) the ground-water classification is GB and (ii) the elevation ofthe 
water table is below the elevation ofthe top ofbedrock, such release area shall be remedia 

ted to a 
concent 
ration 
which 
meets 
the 
pollutan 
t 
mobility 
criteria 
applica 
ble to 
any 
location 
at which 
the 
ground
water 
classific 
arion is 
GA or 
OAk 

(8) 	 The pollutant mobility criteria do not apply to environmenlal.ly isolated soil provided 
an environmental land use restriction is in effect with respect to the pan:el, or portion 
thereof; a:rII'aining such Slil \\hich c:nviJmmentaI1and use restriction ensures that such 
soil will not be exposed to infiltration of soil water due to, ammg other things, 
demolitim ofth! building. 

(C) 	 The JXlllutant mobility criteria do not C\A)ly to JXllluted fill m a parcel if (aa) such fill 
is JXllluted mly with oo3l ash, wood ash, coal fragments, asphalt paving fragments, or 
any combinatim thereof; (bb) such fill is not JXllluted with any volatile organic 
substance; (cc) the concentratim ofeach substance .in any such fill.is cmsistent with 
th! n:qu.irernents established in SJbsecIioo (b) ofthis section; (dd) such subst:aJxe is not 
~ and will not affi::ct the quality ofan existing or potential public water supply 
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resource or an existing private drinking water supply; (ee) a public water supply 
distribution system is available within 200 feet ofsuch pan:el and all pan:els adjacent 
thereto; and (11) the placement of the fill was not prohibited by law at the time of 
placement. 

(5) Additional PollutingSubstances. 

WIth respect to a substaIx:e fur \WUch a poIlutmt mobility criterim is not specified in sections 22a-133k
I tIuwgh 22a-133k-3, inclusive, ofthe Regulations ofCmnecticut State Agencies, the Commissioner 
may approve a pollutant mobility criterion, a dilution or dilutim and attenuatim fuctor, and a method 
fur determining compliance with such criterim to apply to such substance at a particular release area, 
provided he finds that such criterion will ensure that soil water at such release area does not exceed, in 
a GA area, the ground-water protectim criterim, or in a GB area the ground-water protection criterion 
multiplied by a dilution fuctor of 10. 

(d) Alternative Soil Criteria 

(l) Requests fur Approval ofAlternative Soil Criteria 

(A) Any person requesting that the Canmissimer approve an alternative criterion applicable 
to a particular release area shall submit: the name and address ofthe owner ofthe pan:el at 
\\ruch such release area is located; the address ofsuch release area and a brief description of its 
locatim; adelailed description ofsuch release area; and a map at a scale ofnot less than 1: 1200 
sIlO\\ing the location ofall release areas on such pan:el, the subject release area, and describing 
the concentration and distribution of all substances in the soil of the subject release area, 
including but not limited to the substance fur \\hich an alternative criterion is sought; a detailed 
written report describing the justification fur the proposed alternative criterim; and any other 
infunnatim the Canmissimer reasmably deems necessary to evaluate such request. 

(B) Any person requesting that the Commissiorer approve an alternative pollutant mobility 
criterim cran alternative dilution or dilution lttenuation fuctor shall submit, in addition to the 
infuImatim requirai by subparagIaph (A) ofthis sulxlivisioo, a detailed descriptim ofany other 
release area located on the same pan:el as the subject release area and which other release area 
(i) is affu::ted orpotentially affected by the subject release area or (ii) is affecting or potentially 
may affect the subj ect release area; 

(C) Any persm requesting that the Commissioner approve an alternative direct exposure 
criterim shall submit, in addition to the infunnation required by subparagraph (A) of this 
subdivisim, a detailed description ofany other release area located on the same pan:el as the 
subject release area. 

(2) Alternative Direct Exposure Criteria 

WIth respect to a substarw:::e except PCB fur \WUch a direct expa;ure criterim is specified in sections 22a
133k-l through 22a-133k-3, inclusive, of the Regulatims of Cmnecticut State Agencies, the 
Commissioner may approve an alternative direct exposure criterion and an alternative metOOd fur 
determining compliance with such criterim provided it is demonstrated to the satisfuction of the 
Canmissioner, after consultatim with the Canmissioner ofPublic Health that the application ofsuch 
alternative criterim at the subject release area will protect hwnan health and the enviraunent from the 
risks associated with direct exposure to polluted soil by ensuring that (A) the cmcentration of each 
can:ioogenic substance in such soil does not exceed a I X I Q-6 excess lifetime cancer risk level and the 
an:attratim ofeach nm-carcinogenic substance in such soil does rot exa:ed a hazard index of I; or 
(B) fur a release area polluted with multiple substances, the cumulative excess lifutirne cancer risk fur 
all carcirogenic substaix:es in such soil does not exceed I X 10-5• and the cumulative hazard index OOes 
not exceed I fur non<aICirogenic substances in such soil with the same target organ. Any person 
requesting approvaI ofan aItemative direct exposure criterion shall submit to the Commissioner and the 
CanmissimerofPublic tbIth a risk assessnent prepared in accordance with the most recent EPA Risk 
Assessment Guidance fur Superfund or other risk assessment method approved by the Canmissioner 
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in consultatioo "ith the Canmissioner ofPublic Health, and shall submit any additional infurmation 
specified by the Ccmmissiooer or the Conunissioner ofPublic Health. 

(3) Alternative Pollutant Mobility Criteria fur GA Areas. 

With n::spect to a substance occurring at a release area located in a GA area, and fur which substance a 
pollutant mobility criterioo is specified in sectioos 22a-133k-l through 22a-133k-3, inclusiw:, ofthe 
Regulations of Connecticut State Agencies, th:: Conunissioner may approve an alternative pollutant 
mobiJi1;y criterion and an alternative metIDd fur detennining canpliance with such criteriCll, provided 
it is demoostrated to the CamnissioneI's satisfuction that th:: application ofsuch alternative criterion at 
the ~ect release area will ensure that soil water at such release area will not exceed th:: gmmd-water 
protection criterioo fur such substance. 

(4) Alternative Dilutioo or Dilution Attenuation Factor fur GA Areas. 

With n::spect to a substance occurring at a release area located in a OA area, and fur which substance a 
pollutant mobility criterioo is specified in sectioos 22a-133k-1 through 22a-133k-3, inclusiw:, ofthe 
Regulations ofComecticut State Agencies, th:: Ccmmissiooermay approve an alternative dilutioo or 
dilution attenuatioo fuct.or, provided that it is demonstrated to the Ccmmissiooer's satisfilctioo that 
application of such dilutioo fuct.or "ill ensure that such release area will not degrade ground"'l.\'8ter 
quality and thereby prevent the achievement of the applicable ground-water remediation standards. 

(5) Alternative Pollutant Mobility Criteria fur OB Areas. 

With n::spect to a substance occurring at a release area located in a OB area, and fur which substance a 
pollutant mobility criterioo is specified in sectioos 22a-133k-1 through 22a-133k-3, inclusiw:, ofthe 
Regulations of Connecticut State Agencies, th:: Conunissioner may approve an alternative pollutant 
mobility criterion and an alternatiw: method fur detelIllining wmpliance with such criterion at such 
release an:a, provided it is demonstrated to the Ccmmissioner's satisfilctioo that the applicatioo ofsuch 
criterioo will ensure that soil water at the n:lease area, after dilutioo with ground "'8ter derived from 
infiltration an the parcel. "ill not exceed the ground-water protection critericn fur such substance. 

(6) Alternative Dilution or Dilution Attenuation Factor furOB Areas. 

With n::spect to a substance occurring at a release area located in a OB area, and fur which substance a 
pollutant mobility criterioo is specified in sectioos 22a-133k-l through 22a-133k-3, inclusive, ofthe 
Regulations ofConnecticut State Agencies, the Ccmmissiooer may approve an alternative diluticn or 
dilution attenuatioo fuct.or, provided that it is demonstrated to the Ccmmissicner's satisfilctioo that 
application ofsuch alternative dilution or dilutioo attenuatioo fuct.or will ensure that th:: soil water at 
such release area "ill not cause th:: ground water at the nearest downgradient property boundary to 
exceed the ground-water protection criterioo fur such substance. 

(7) Alternative Direct Exposure Criterion fur PCB. 

The Canmissiooermayapprove an altemarive din:ct exp:lSUn: criterion fur PCB including an alternative 
direct exposure criterioo fur an inaccessible soil polluted with PCB, and an altemative metIDd fur 
determing compliance with such criterion, provided it is demonstrated to th:: satisfaction of the 
Conunissioner after oonsuItation with the CcmmissionerofPublic Health that the application ofsuch 
alternative criterioo at the subject release area will proo:ct human health and the envirmment from th:: 
risks associated with direct exposure to soil polluted with PCB and is consistent \\ith 40 CFR Part 761 
and with the "Guide 00 Remedial Actions at Superfund Sites with PCB Contaminatioo" (EPA Directive 
9355.4-01. August 1990). 

(e) Applying the Direct Exposure and Pollutant Mobility Criteria 

(I) Unless an alternative method fur determining compliance with a direct exposure critericn has been 
apJEVed by the Canmissioner in writing, compliance with a direct exposure criterion is achieved when 
(A) the ninety-five pen:ent upper confidence level of the arithmetic mean of all sample results of 
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IaOOrar.ory analyses ofsoil fium the subject release area is equal to or less than such criterioo, provided 
that the results of m single sample exceeds two times the applicable direct expJSl.lI'e criterion or (8) the 
results ofall laboratory analyses of samples from the subject release area are equal to or less than the 
applicable direct exposure criterion. 

(2) Unless an alternatiVe method fur determining rompliana: with a pollutlnt mobility criterion fur a 
particular substance has been approved by the Commissiooer in writing, rompJiana: with a pollutlnt 
mobility criterion fur such substance is achieved when: 

(A) (i) a representative sampling pqram ronsisting ofmt less than twenty samples ofsoil 
located above the water table has been used to characterize the distribution an:! concentIalion 
ofsuch substance at the subject release area or remaining at the subject release area fullowing 
n:m:diaIion, (ii) the release area has mt been remediated by means ofexcawtioo and removal 
of polluted soil, (iii) the ninety-five pen::ent upper confidence level ofthe aridunetic mean of 
all the sample results of laboratory analyses of soil from the subject release area fur such 
subsI:aoo: is equal to or less than the applicable pollutant mobility criterion or the results ofall 
laboratory analyses of samples fium the subject release area are equal to or less than the 
applicable direct exposure criterioo, and (iv) no single sample result exceeds two times the 
applicable pollutant mobility criterion; 

(8) (i) arepresenl3live sampling program consisting ofless than twenty samples ofsoil located 
above the water table has been used to characterize the distribution and coocentration of 
substances remaining at the subject release area fullowing remediatioo, (ii) the release area has 
mt been remediated by means ofexcawtion and removal ofpolluted soil, and (iii) the results 
ofall laboratory analysis ofsamples from the subject release area fur such substances are equal 
to or less than such pollutant mobility criterion; or 

(C) (i) the subject release area has been remediated by means ofexcavation an:! removal of 
polluted soil, (ii) arepresentative sampq program consisting ofsamples ofsoil located above 
the water table has been used to characterize the distributioo and concentIalion of substances 
remaining at the subject release area fulloV'.ing excawtion and removal, and (iii) !hiJ results of 
all laboratory analyses ofsamples fran the subject release area fur such substances are equal 
to or less than such pollutlnt mobility criterion. 

(3) Matrix interference effi:cts. 

Ifany applicable criterioo fur a substance in soil is less than the roncentration for such substance that 
can be a:nsistmtlyan:! accurately quantified in a specific sample due to matrix interference etrects, the 
fullowing actions shall be taken: 

(A) (i) "Test Methods fur Evaluati~ Solid Waste : Physical/Chemical Methods," SW-846, 
U.S. Enviraunental Protection Agency, Office ofSolid Waste, Washington D.C. 20460 shall 
be coosulted tode8::nnine ifan analytical method sufficiently sensitive to achieve the applicable 
anaI}ticaI detec:tioo limit was used to conduct the analysis ofthe subject substance. If there is 
available an alternative analytical method which is sufficient to achieve the required analytical 
detectioo limit, ~ furthe sample matrix, and has been approved by EPA or approved 
in wriq by the Commissiooer, the subject soil shall be re-enalyzed fur the subject substance 
using such altemative metlxxi. 
(ii)If a sample has been analyzed by one or more analytical methods in acron:Iance with 
S1Jbparagra(il (A)(i) ofthis subdivisioo an:! the applicable analytical detectioo limit has not been 
achieved due to matrix interference effi:cts, such method(s) shall be modified in order to 
C(Jllpe:llsatr:: fur such inte:r:ferences, in a/XIOn:Iance with analytical procedures specified by EPA 
V'.ithin the scope ofthe analytical method. 

(8) If; after re-enalyzing the subject soil and attempting to compensate fur matrix interference 
effi:cts in ax:on:fatx:e with to subparagraph (A) ofthis subdivision, any applicable criterioo fur 
a subltance in soil is less than the concentration fur such substance that can be consistently and 
accurately quantified in a specific sample due to matrix interference effi:cts, compliance with 
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sud! criterion shall be achieved VlDen such soil has been rernediated to the lowest ooncentIation 
for such substance which can be oonsistentiy and accurately quantified without matrix 
interference effects. 

(C) A detailed summary ofall measures taken to overcome matrix interference effi:cts and a 
detennination ofthe lowest alternative quantification level applicable to the analysis ofsuch 
substInce shall be pqmed and, ifn:quested by the Connnissioner in writing, shall be submitted 
to the Commissioner fur his review and approval. 

(t) Variances. 

(1) Widespread Polluted Fill. 

The Conunissioner may grant a variance from any ofthe requirements ofsubsection (e) ofthis section 
upon the written request of the owner ofthe subject parcel if the Canmissiooer determines that (A) 
geogmphicallyextensive polluted fill is present at such parcel and at other parcels in the vicinity ofthe 
subject parcel; (8) sud! fill is rot polluted with volatile organic substances; (C) such fill is not affi:cting 
and ·will not affi:ct the quality of an existing or potential public water supply resou.n::e or an existing 
private drinking water supply; (0) the ooncentIatioo ofeach substance in such fill is coosistent with 
subsection (b) ofthis section; (E) the placement of such fill was not prohibited by law at the time of 
placement; and (F) the persoo requesting the variance did not place the fiU 00 the subject parcel. In 
detennining Vlhetherto grant or deny such a variance, the Carunissiooer may coosider the relative oost 
of oompliance with subsection (c) of this sectioo, how extensive the poUuted fill is, what relative 
proportion ofsuch fill occurs on the subject parcel, and whether the person requesting the variana: is 
affiliated with any persoo responsible for such placement through any direct or indirect fiunilial 
relationship or any anttactuaI, 00!p0Iate or financial relatiooship other than that by which such person's 
interest in such parcel is to be oonveyed or financed. 

(2) Engineered Control ofPolluted Soils. 

(A) Provided that an engineered oontrol ofpolluted soils is implemented pursuant t 0 

subpara 
graphs 
(8) and 
(C) of 
t his 
subsecti 
on, the 
require 
malts of 
subsecti 
ons (a) 
through 
(e) of 
t his 
section 
00 rot 
apply if 

(i) the Canmissioner authorized the disposal of IiOlid waste or polluted soil at the 
subject release area; 

(ii) the soil at such release area is polluted with a substance for which rernediatioo is 
not technically practicable; 

(iii) the Canmissiooer, in calsuitatiOO with the Commissioner ofPublie Health, has 
determined that the removal ofsuch substance or substan::es fran such release area 
would create an unacceptable risk to human health; or 
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(iv) the Commissiener has detennined, after providing ootia: and an opportunity fur 
a public hearing, that a prquaI by the owner ofthe subject parcel to use an engineered 
control is acceptable because (aa) the cost of remediating the polluted soil at such 
release area is significantly greater than the cost of installing and maintaining an 
engineered control fur sum soil and colXiucting grotmd-water monitoring at such 
release area in accordana: with subsection (g) ofsection 22a-133k-3, and (bb) that the 
significantly greaIer cost rutweighs the risk to the environment and h\.DIlatl health ifthe 
engineen:d wttro1 fuils to prevent the mobilization ofa substana: in the soil or human 
exposure to such substance. The Commissioner may hold a public hearing pursuant 
to this sectioo ifin his discretioo the public interest will be best served thereby, and Ix: 
shalJ hold a Ix:aring upon rea:ipt ofa petition signed by at least twenty-five persons. 
Notice ofthe subject proposal shall be provided by the owner ofthe subject parcel in 
two of the three fullroing manners: (i) by publication in a newspaper ofsubstantial 
circulatien in the affected area; (ii) by placing and maintaining on the subject parcel, 
fur at least thirty days, in a legible conditien a sign whim shall be not less than six feet 
by four feet which sign shall be clearly visible ftan the public highway; or (iii) by 
mailing ootia: to the roner ofrecord ofeadt property abutting the subject parcel at his 
address 00 the most recent grarxi tax list ofthe municipality or municipalities in which 
such properties are located. When notice is published or mailed, it shall include the 
name and address of owner of the subject parcel; the location address and/or a 
descriptien ofthe location soch parcel; a brief description ofthe nature ofthe pollutien 
on the subject parcel; a brief description ofthe JXUposed engineered control; and a brief 
description of the proa:dures fur requesting a hearing. When notia: is provided by 
posting a sign, the sign shall include the \\ortls "Fnvimunental remediatien is proposed 
fur this site. For further infurmation contact ..." and shall include the name and 
telephene number of an ilXiividual ftan wrom any interested person may obtUn 
infunnation aboot the remediation. The owner ofthe subject parcel shall verity to the 
Commissioner in writing en a furm furnished by him that ootia: has been gi~n in 
accordance with this subsection. 

(B) A request to use an engineered control shall be submitted to the Commissiener in writing 
and shaI.1 be accompanied by a detailed written report and plan which demenstnltes that: 

(i) (aa) the proposed engineered centroJ is designed and will be censtructed to 
physically isolate polluted soil and to minimizx: migratien ofliquids through soil, to 
functien with minimum maintenana:, to prcmote drainage and minimize erosien ofor 
other damage to such centrol, and to accommodate settling and subsidence of the 
uIXierlying soil so as to maintain the control's structural integrity and permeability; and 
(bb) with respect to an engineered cap, such cap has been designed and CCIlstIUCted to 
have a permeability of less than 10-6 crn!sec or, unless otherwise specified by the 
Commissioner in writing, to ha~ the permeability specified in a closure plan 
implementl:d under secticns 22a-209-1 CUI:Q ofthe Regulations ofConnecticut State 
Agencies fur a release area whim is a lawfully authorizx:d solid waste disposal area; 
(ii) plans fur groorxl-water maritoring at the subject release area are adequate to ensure 
that any substana: migrating thereftan will be detected; 
(iii) plans fur maintenana: ofthe subject release area are adequate to ensure that the 
structural integrity, design permeability, and effi:cti~ss ofthe engineered control will 
be maintained; such plans shall include without limitation measures to prevent run-on 
and run-offofstarn water fu:m eroding or otherwise damaging the engineered control 
and measures to repair such centrol to correct the effucts ofany settling, subsidena:, 
erosien or other damaging events or cenditicns; 
(iv) an environmental land use restriction is or will be in effi:ct with respect to the 
parcel at whim the subject release area is located, which restriction ensures that sum 
parcel will not be used in a manner that could disturb the engineered control or the 
polluted soil; 
(v) any other infurmation that the Canmissioner reasonably deems nea:ssary; and 
(vi) with respect to any release area subject to any ofthe requirements ofsectien22a
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209004(i) or sectim 22a-449(c)-lOO through 110 of the Regulatims ofComecticut 
Stale Agmcies, all such n:quin:menIs axe or will be satisfied. With respect to a release 
axea \.'duch is rot subject to any such n:gulatims, the ~rofthe subject parcel shall 
dertxmtrate that he has posted or will post a surety in a fbnn and amount approved in 
'writing by th: Canmissimer, \\inch SlD'Cty during the first year after installation ofthe 
engineered CXI1troI man be equal to the cost ofone yeats maintenaIl(X) and mmitoring 
of the engineered control, and which in ea:h subsequent year shall be increased in 
amount by lidding an amoont equal to the cost of me yeats maintenance and 
monitoring, until the toIaI amount ofsuch surety is equal to the cost offive yeats of 
maintenance and mmitoring, which amount shall be maintaired in effect fbr the next 
twenty-five years; or fbr such other period as may be required by the Commissioner. 

(C) When the Canmissioner approves a request pursuantto this subsectioo to use an engineered 
control he may require that such control incorporare any measures which he deems necessary 
to protecthuman Irahh and th: environment. Any person implementing an engineered control 
under this subsection shall pel'form all actions specified in the approved engineered control 
ptqlOSal including the recordation ofthe envirtmnentalland use restrictim and posting ofthe 
surety, and any adlitima11lleii1l1\1reS specified by 1he Coounissimer in his approval ofsuch plan. 
Nothing in this subdivisim shall preclude the Commissioner from taking any actim he deems 
necessary to protect human health or 1he environment ifan approved engineered control tails 
to prevent the migratim of pollutants from the release area or human exposure to such 
pollutants. 

(g) Removal ofNon-aqueous Phase Liquids. 

Removal of light nm-aqueous phase liquids from soil and ground water shall be conducted in accordance 'with 
section 22a449(d)-106(f) ofthe Regulations ofCmnecticut Stale Agencies. Any other oon-aqueous phase liquid 
shall be contained or removed fi:om soil and ground water to the maximum extent prudent. 

(h) Use of Polluted Soil and Reuse ofTreated Soil. 

Any soil excavated fi:om and/or treated at a release area during remediation shall be managed as fbllows: 

(I) Hazarcbus Waste. 

Treatment, storage, disposal and transpor1ation ofsoil ",'hich is hazardous waste as defined pursuant to 
section 22a-449(c) ofthe General Statutes shal1 be carried out in conronnance with the provisions of 
sections 22a-449(c)-lOl through 110 ofthe Regulations ofComecticut Stale Agencies, and any other 
applicable law; 

(2) Special Wastes. 

In accordance with sectim 22a-209-8 of the Regulations of Connecticut Stale Agencies, the 
Commissioner may authori2l: polluted soil, which is net twan:Ious waste as defined pursuant to 
subsection 22a-449(c) ofthe Genera1 Statutes. to be disposed ofas special wastes as defined in said 
section 22a-209·1. 

(3) Polluted soil. 

Polluted soil from a release area may be treated to achieve concentmtions ofsubstances that 00 net 
exceed either the applicable direct exposure criteria or pollutant mobility criteria. After such treatment, 
such soil may be reused m the pan::eJ ftom \\inch it was excavated or m another parcel approved by the 
Canmissioner, provided that such reuse is consistent with all other provisions ofsectims 22a-133k-1 
through 22a-133k-3. inclusive, of1he Regulations ofConnecticut State Agencies and: 

(A) Prior to reuse, a map sbJwing the location and depth ofproposed placement ofsuch soil is 
submitted to the Commissioner; 
(B) Such soil is not placed below the water table; 
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(C) Such soil is not placed in an area subject to erosioo; and 
(0) Any such soil in which the coocenttatioo ofany subslance exceeds tre pollutant mobility 
criteria applicable to a GA area is not placed over soil and ground water which have not been 
affucted by a release at the para:1 at \\'him plaa::ment is proposed; and 
(E) For soils polluted wi1h PCB, the Ccrrunissioner has issued a written approval in accordance 
wi1h by section-22a-467 ofthe Gereral Statutes. 

(4) Natural Soil. 

Polluted soil may be used at any para:1 of land ifafter treatment of such soil to reduce or remove 
substances: (A) any naturally-occurring substance is present therein in concentrations net exceeding 
backgIoond cor,,:ellttatioo for soil ofsuch substance at the release area from which such soil is removed; 
and (B) no o1her substance is detectable in such soil at a concentration greater 1han its anal}tical 
detection limit. 

(i) Additiooal remediatioo ofsoil. 

Nothing in sectioos 22a-l33k-11hroogh 22a-l33k-3, inclusive, oftre Regulations ofConnecticut State Agencies 
shall preclude the Commissiorer fum taking any action necessary to prevent or abate pollution or to prevent or 
abate any threat to human heal1h or1he environment, including without limitation: 

(I) at any locatioo at which, despite remediatioo in accordance wi1h sectioos 22a-133k-11hrough 22a
133k-3, inclusive, ofthe Rl:gulations ofConnecticut State Agencies, tre Ccmmissiorer detennires that 
1here is a potential ecological risk he may require that an ecological risk assessment be cooducted in 
accordance with EPAl63OIR-921OO1, February 1992, ''Framewolk For Ecological Risk Assessment" and 
that additional remediation be cooducted to mitigate any risks identified in such assessment; 
(2) at any location at which polluted soil has eroded into a sur:fuce-water body, tre O:mmissiooer may 
require that the efrect ofsuch polluted soil on aquatic lift: be assessed and that remediation to protect or 
restore aquatic lift: and swfaa: water quality fum tre effi:cts ofsuch polluted soils be undertaken; or 
(3) at any release area or parcel at \\hich there is polluted soil containing multiple polluting subslances, 
the Ccrrunissioner may require additional remediation to ensure that 1he risk posed by such substances 
does rot ex=d (A) a cuntulative excess lifetime cancer risk of IO's fur can:imgenic substanoes and (B) 
a cumulative hamrrl index of I fur noo-carcinogenic substances wi1h the same taJget OJB3ll. 
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Sectim 3. TIe ReguJariom ofComecticut S13tI.': Agencies are ~dby adding a new sectioo 22a-133k-3 as 
follows: 

22a·133k-3 Ground-waler Remediation Stmdards 

(a) General. 

(1) Remediation of a ground-Waler plwne shall result in tb:: a.ttainmr.nt of: (A) tb:: requirements 
co~ming surface ","aIer protectioo set forth in subsection (b) of this nectioo and tb:: requirements 
~ voIatilizatioo set forth in subsection (c) ofthis sectioo; or (B) tb:: background concentration 
for groWld waler for each substana: in such plwne. 

(2) Remediation of a groWld-waler plume in a GA area shall al'::> result in tb:: reductioo of each 
substance tb::rein to a (xn:.ellnatioo equal to or less than the background coocentration for ground waler 
ofsuch substance, except as provided in subsection (d) ofthis section. 

(3) Remediation of a groWld-waler plume in a GS area shall also result in tb:: reduction of each 
substance tb::rein to a co~ntration such that such ground-"'''aIer plume does not interfi::re with any 
existing use oftb:: grouro waler. 

(b) Surfuce-Waler protection criteria. 

(l) Except as provicled in subdivision (2) ofthis subsection, remediatioo ofa ground-waler plwne which 
dischaxges to a surface waler body shall result in the reduction of each substance therein to a 
cmcent:ration \\hich is CXl'lSisI1:nt with subdivisioo (2) ofsubsection (f) ofthis section and which is equal 
to or less than tb:: surfuce-v."aIer protection criterion or an altemative surface-waler protectioo criterioo 
established in accordance with subdivision (3) ofthis subsectioo. 

(2) Ifa groiJOO-waler plume (A) discharges to a wetland or an intennittent stream, or (B) the areal extent 
ofStdt gmnt-water plume occupies more than 0.50/0, or other percentage ",ruch is approved in writing 
by the Commissiooer, oftb:: upstream dminage basin oftb:: stream to which such plume di~es 
measured fian the intersectia1 ofstream and such ground-waler plume, each substance therein shall be 
remedialed to a concentration equal to or less than the applicable aquatic lire criteria contained in 
Appendix D to the most recent Waler Quality Stmdards, or equal to or less than an altemative waler 
quality criterion adopted by the Canmissiorer in accordance with sectioo 22a426 of the General 
Statutes and paragraph 12b ofthe WalerQuality Stmdards effective May IS, 1992. 

(3) A1temative sud3ce-waler protection criteria. 

Altemative surfuce..water criteria may be calculared in accordance with subparagraph (A) of this 
subdivision or may be approved in writing by tb:: Canmissiorer in acconlana:: with subparagraph (B) 
ofthis subdivision. 

(A) An altemative sud3ce-waler protection criterion may be calculated for a substana: in 
Appendix Dofthe ma;t n:cc:nt Waler Quality Standards by multiplying the lower oftb:: human 
health oraquatic lirecriterioo for Stdt substance in said Appendix D by [(0.25 x 7Q IO)/Q pbmIo] 
where Q Ill- is equal to the average daily discharge ofpolluted ground ","aIer ftmt the subject 
grouOO-waler plume. 

(B) The Commissioner may approve an altemative sud3ce-waler protectioo criterioo to be 
applied to a particular substance at a particular release area. Any person requesting such 
approval shall submit to the Commissioner: (i) a report on the flow rate, Wlder seven day ten 
year 100v flow coodiIioos, oftb:: surface WaIer body into which tb:: subject grouOO Waler plwne 
discharges (ii) a report on OIher sud3ce Waler or ground Waler discbaIges to tb:: sud3ce Waler 
body within ooe-baIfmile up;tream ofthe areal extent ofthe groum-Waler plume, (iii) a report 
00 the instream WaIer quality, (iv) a report 00 tb:: flow rate oftb:: gromd-water di~e from 
such release area to the sud3ce waler body and tb:: extent and cZgree of mi~ of such 
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dischalge in such surface \\ater, and (v) and lilly other infumIation the Commissioner reasooably 
deems rx:cessary to evaluate such request. The Canmissiooer shall not approve an alternative 
sur:f3ce-water protection criterion under this subparagraph unless the requester demonstrates 
that such criterion will proI:eCt all existing m:I proposed uses ofsuch sur:f3ce water. 

(c) Volatilizatioo criteria 

(I) Exo::pt:as specified in subdivisioos (2), (3), (4) and (5) ofthis subsectioo, all ground watf:rpolluted 
with a voIanle agarUc substance within 15 fi:et ofthe ground sur:f3ce or a buildi~, shall be r::mediated 
such that the concentration of each such substance is equal to or less than the applicable residential 
volatilization criterion fur ground water. 

(2) If ground water polluted with a volatile organic substance is below a buiI~ used solely fur 
industrial or commercial activity, such ground \\'ater shall be remediated such that the concentration of 
such substance is equal to or less than the applicable industrial/commercial volatilization criterioo fur 
groorxJ water, provided that an envin:mnentalland use restriction is in etrect with respect to the parcel 
or portion thereof upoo which such buiI~ is located, \\bich restriction erlSUK$ that the parcel or 
portloo thereof will not be used fur any residential purpose in the future and that any future use ofthe 
parcel or portion thereofis limited to industrial or commercial activity; 

(3) 	 (A) Remediatioo ofa volatile organic substance to the volatilizatioo criterioo fur grotmd water 
shall not be required ifthe concentratioo ofsuch substance in soil vapors below a buildi~ is 
equal to or less than (i) the residential volatilization criterioo fur soil vapor or (ii) the 
irdustriallcommercial volatilization criterion fur soil vapor, ifsuch buildi~ is solely used fur 
industrial or c:xmmercial activity and, an environrnentalland use restrictioo is in etrect with 
respect to the parcel or portioo thereofupoo which such building is located, which restriction 
ensures that the parcel or portion thereofwill not be used fur any residential purpose in the 
future and that any future use of the parcel or portion thereof is limited to industrial or 
commercial activity. 

(8) The requirements of subdivision (I), (2), m:I (3) ofthis subsection do not apply if: (i) 
measures acceptable to the Commissioner have been taken to prevent the migratioo ofsuch 
subsIance into any overlying buildi~, (ii) a program is implemented to maintain and mooitor 
all such measures, and (iii) notice ofsuch measures has been submitted to the Commissioner 
00 a furm furnished by him which notice includes (aa) a brief descriptioo ofthe areal extent of 
the ground-\\'ater plume and ofthe area which exceeds any such volatilization or soil vapor 
criterion; (bb) a brief description ofthe method ofcontrolling the migration ofsuch substance 
into any overlying buildi~: (cc) a plan fur the mooitoring m:I maintenance ofsuch cootrol 
method; and (dd) a map showing all existi~ ~s, the areal extent of the grotmd-water 
plume, and the location ofsuch cootrol metbod. 

(4) Site-specific and alternative volatilization criteria 

(A) Site-specific residential volatilization criteria fur ground \\'ater or soil vapor may be 
calculat.ed us~ the equations in AppendixG to sections 22a-133k-l through 22a-133k-3 of 
the Regulations ofComecticut State Agencies, 

(8) The Canmissiooermay approve an alternative volatilization criterion fur ground water or 
fur soil vapor to be applied to a substance at a particular release area The Commissioner shall 
nat approve any alternative criterion under this subparagraph unless it bas been demonstrated 
that such criterion will ensure that volatile organic subsIances fran such ground \\'ater or soil 
do not accumulate in the air ofany structure used fur residential activities at a coocentratioo 
which, (i) fur any carcinogenic substanoe creates a risk to human health in excess of a 1Q-6 
excess lifimme cancer risk level, and fur lilly noo-carcin~enic subsIanoe 00es not exoeed a 
hazard index of I, or (ii) fur a ground-water plume polluted with multiple volatile organic 
substances does not exceed a cumulative excess cancer risk level of 10'5 fur carcinogenic 
substances, and fur non-carcil108enic substances with the same taIget organ, the cumulative 
hazard index does nat exceed 1. 
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(5) Exemptim from volatilization criteria 

(A) The volatilizatim criteria do not apply to ground water polluted ",,;th volatile organic 
substances, where the water table is less than fifteen fi:et below the ground sudaa:, if no 
building exists over the ground water polluted ""ith volatile organic substances at a 
ooncentratim above the applicable volatilization criteria, and (i) it has been doa.unented that 
best efforts have been made to ensure that each <mner ofany parcel ofland or portim thereof 
overlying such polluted ground water reoords an environmental land use restriction which 
ensures that no building is ccnstructed over such polluted ground water; or (0) the 
Canmissioner has llR'roved in writing a request demonstrating that no building can reasmably 
be expected to be c:mstructed over the subject ground VI'ater or that natural attenuanm or other 
mettOOs of remediation will, within five years, reduce the ooncentratim of volatile organic 
substances in such ground water to a ooncentration equal to or less than the applicable 
volatilization criteria. 

(B) The volatilizat:ion criteria fur ground water underlying an existing building do not apply to 
ground waterpolluted Vlith volatile organic substances where the Ccmmissioner has approved 
in writing and there have been implemented an indoor air mmitoring program and measures to 
oorttrol the level ofany such volatile organic substances in the air ofthe subject building. 

(i) Any persoo seeking the Commissimer's approwJ of an indoor air monitoring 
program shall submit to him: a detailed written plan describing the proposed indoor 
air mmitoring p~ram, including 00t not limited to a description ofthe distribution 
and IXllcetltIatim ofvolatile organic compounds beneath the building, the location of 
prqxr;ed monitoring points, the prqx>sed frequency ofmonitoring, the parameters to 
be monitored, and a description of proposed actions to be taken in the event such 
monitoring indicates that the mmitored parameters exceed proposed specified 
concentratims and a proposed schedule fur reporting to the Commissioner m the 
results ofsuch mmitoring fur as Img as monitoring is conducted at the site. 

(ii) In approving any indoor air monitoring program pursuant to this subdivision, the 
Commissionermay impale any aiiitional caxti:tims he deems necessary to ensure that 
the p~ram adequately protects human health. In the event that the Commissioner 
approves an indoor air Jronitoring p~ram pmsuant to this subparagraph, any persoo 
implementing such program shall perfurm all actions specified in the approved plan, 
and any additional measures specified by the Commissimer in his approwJ ofsuch 
plan. 

(d) Applicability ofGround-water Plttection Criteria 

(I) Ground water in a GA area may be remediated to a ooncentration fur each substance therein equal 
to or less than the gR:Ilnd-water purectim ai1erim fur each such substance it: with respect to the subject 
ground-water plume: (A) the background concentration fur ground water is equal to or less than such 
gra.n:kater prcU.'dion ailerion; (B) a public water supply distributim system is available within 200 
teet ofthe subject parcel, parcels adjacent thereto, and any parcel Vlithin the areal extent ofsuch plume; 
(C) such ground-water plume is not located in an aquifer protection area; and (0) such ground-water 
plume is not located Vlithin the area ofin1:1uence ofany public water supply well. 

(2) If prior to any ground-water remediation the maximum coneentrabm ofa substance in a ground
water plume in a GA area is equal to or less than the ground-water protection criteria, remediation of 
ground water to achieve background gran:i-water c:m:ent:ration is Il<X required, provided that the extent 
of the ground-water plume is oot increasing over time and, except fur seasonal variatims, the 
concentratim of the subject substance in such ground-water plume is not increasing at any point over 
time. 

(3) Any ground water in aGB area and which is used fur drinking or other domestic purposes shall be 
remediared to redIce the coocaltr.tion ofeach substance therein to a ooncentration equal to or less than 
the applicable ground-\\'ater protection criterion until such time as the use of such ground ",,'ater fur 
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drinking or other domestic pwposes is pennanently discontinued. 

(e) Teclmicallmpracticability ofGrowxi-water Remediation. 

(I) Exemption from Backgrowtd Due to Technical Impracticability 

If remediation ofa ground-water plume in a GA area to achiew oompliance with subdivisioo (2) of 
subsection (a) of this section has reduced th: ooncentration ofa polluting substance to less than the 
growtd-water protection criterion, and if further reduction of such ooncentration is technically 
impracticable, no further remediation ofsuch growtd-water plume fur such substance shall be required. 

(2) Variance Due to Technical Impracticability ofGrowtd-water Remediation 

The Commissiooermay grant a variance from any ofthe requirements ofthis section ifhe finds that: 
oon-aquews tiJase liquids that cannot be contained or removed in accordance \\ith RC.S.A. section 22a
I 33k-2(g) are present; remediation to the extent technically practicable has reduced th: ooncentration 
of pollutants in ground water to steady-state ooncentrations that exceed any applicable criteria; or 
achieving oompliance \\ith the applicable criteria is technically impracticable as determired using 
Directive No. 9234.2-25 issued Septanber 1993 by the U.S. Envirc.mnental Protection Agency's Office 
ofSolid Waste aIXi Emergency Response. 

(A) Any person requesting a variance pursuant to this subsection fran any ground-water 
prttfCtioo criterioo matI submit: (i) infunnation oonceming th: concentration ofeach substance 
in t1¥: growtd-water plume with respect to which a variance is sooght; (ii) infurmation 
demonstrating that (aa) the extent ofthe growtd-water plume \Wich exceeds such growtd-water 
protection criterioo has been reduced to th: extent technically practicable, or (bb) it is not 
technically practicable to reduce the extfnt ofth: grwnd-water plume; (iii) the results ofa study 
CCI1ducIed to detennine the risks to IuJman health posed by the polluted ground water remaining 
after such reduction; (iv) ifsuch study shows a risk or a potential risk to human health, a plan 
to eliminate such risk or potential risk; (v) an applicatioo to ~e the ground-water 
classification ofsuch polluted ground water to GB in accordance with section 22a-426 ofthe 
Gena.u Statutes; aIXi (vi) any aher infunnation the Canrnissiooer reasonably deems necessaIY 
to evaluate such request. 

(B) Any person requesting a variance pursuant to this subsectioo from the requirement to 
remediate grwnd water to a ooncentratioo which does not exceed the applicable sur13ce-water 
protectioo criteria shall submit infunnatioo oonceming the ooncentration ofeach substance in 
the growtd-water plume with respect to which a variance is sought If such infurmation 
demonstrates that any such ooncentration exceeds any applicable sur13ce-water protection 
criterion, such person matI also submit: (i) a map showing the areal extent ofthe growtd-water 
plume that exceeds such sur13ce-water protectioo criterioo, aIXi (ii) a plan fur controlling the 
migration ofsuch substance to th: receiving surfuce water lxxIy. 
(C) Ifthe Commissioner grants a variance pursuant to this subsection fran any ground-water 
protection criterioo, the person receiving the variance shall, no later than thirty days after t1¥: 
date of granting of such variance, sul:mit to the Canrnissioner on a furm prescribed and 
provided by him: (i) certification that written notice ofthe extent aIXi degree ofsuch pollutioo 
has been provided to each oonerofprqx:rty matying the subject ground-water plume at which 
it is not technically practicable to remediate a substance to a ooncentration equal to or less than 
the growtd-water protection criterion; (ii) certification that written notice oft1¥: presence of 
pollution on each such parcel and a description ofthe extent and degree ofsuch pollutioo has 
been sent to the Director ofHealth ofth: municipality or municipalities in which th: growtd
water plume is located; aIXi (iii) certificatioo that best effurts have been made to ensure that each 
oonerofpqJerty matying th: subject growtd-water plume records an envirc.mnentallaIXi use 
restrictioo \\hich ensures that the subject growtd-water plume is not used fur drinkiqJ or other 
domestic purposes; 

(0) Ifthe Commissioner grants a variance pursuant to this subsection from the requirement to 
remediate grwnd water to a ooncentratioo which does not exceed the applicable sur13ce-water 
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protection criteria, the person receiving the variance shall perfunn all actions specified in the 
plan subnitted with the request fur such variance, and any additional actions required by the 
Commissioner in his approval ofsuch plan orgranting ofsuch va.riarla:. 

(f) Applying the Criteria fur Growd Water 

(1) Canpliance with the grruOO-water pn:lft:Ctioo criterioo fura!l.lbslana: in ground water or backgroun:l 
concentration fur ground water fur such substana: is achieved \\ben the sampling \ocatioos are 
lI:plI:senlative ofthe subject SIWOO-waterplume am (A) !he analytical results fur such substana: at such 
all sampling \ocatioos are equal to or less than either the ground-water protectioo criterioo fur such 
substaIx:e or!he l:adcgIwOOo::JJa:ntIatioo furgroon:l watertherefur, whiclx:ver is applicable, fur at least 
fOOr oonsecutive quarterly saIll'ling periods, or (B) a representative sampling prqpam consisting ofnot 
less than twelve consecutive monthly samples from each such sampling location has been used to 
characterize the groon:l""'ater plume and the ninety-five percent upper cmfidena: level ofthe arithmetic 
mean of all results of labor.nory analyses ofsuch samples fur such substance are equal to or less than 
the criterioo fur such substaIx:e and that 00 single sample exceeds two limes the applicable criterion fur 
such substana:. 
(2) Compliance with a sur.f.we-water protectioo criterion fur a substance in ground water is achieved 
when the sampling locatioos are representative oftile subject grotmd-"'ater plume and(A) the average 
concentration ofsuch substana: in such plume is equal to or less than the applicable surfuce-water 
protfCtioo criterioo fur at least fuur consecutive quatterly sampling periods, or (8) the cma:ntration of 
such substance in that partioo ofsuch plume which is immediately upgradient oftile point at which such 
ground-water discharges to the rea:iving surfuce"",'lter body is equal to or less than the applicable 
surface-water protection criterion, provided that the areal extent of such ground-water plume is not 
~ overtime am that, except fur seasonal variations, the cma:ntration of the subject substance 
in such groon:l-waterplume is not increasing, except as a result ofnatural attenuation, at any point over 
time. 

(3) Canpliance with a volatilizatioo criterioo fur a substana: in ground water or soil vapor is achieved 
\\hen !he ~ locaIioos are representative ofthe subject ground-water plume or soil vapor and (A) 
the ninety-five percent upper coofidena: level of the arithmetic mean ofall sample results ftom such 
locatioos is equal to or less fr..an the applicable wlatilization criterioo fur at least fOOr coosecutive 
quatterly sampling pericds and that the result of no single sample exceeds two times the applicable 
volatilization criterion, or (8) the results ofall Iabor.nory analyses ofsamples fur such substana: are 
equal to or less than the volatilization criterion therefur. 

(4) Matrix interrerena: effi:cts. 

If any applicable criterioo fur a substance in ground water is less than the concentration fur such 
substance that can be cmsistentiy and accurately quantified in a specific sample due to matrix 
interrerence effects, the fullowing actioo shall be taken: 

(A) (i)"rest Meth:lds fur Evaluating Solid Waste : PhysicallCOOmical MethxIs," SW-846, 
U.S. EnviraunentaJ Protectioo Agency, Offia: of Solid Waste, Washington D.C. 
20460 shall be oonsulted to detennine if an analytical method sufficiently sensitive to 
achieve the lIR'licable analytical de1f.cIion limit was used to cmduct the analysis ofthe 
subject substance. If there is available an alternative analytical rnethxI which is 
mfficient to achieve the required analytical detection limit, appropriate fur the sample 
matrix, and has been approved by EPA orapproved in writing by the Canmissioner, 
the subject ground "'Iter shall be re-analyzcd fur the subject substana: using such 
alternative rnethxI. 

(0) Ifa saIll'le has been ana\y2fd by me or more anaIyIicaI methods in accoIdance \\ith 
~ (A)(i) ofthis subdivisioo am the lIR'licable analytical detection limit has 
not been achieved <i.Je to matrix il1ted'eiellcc eifucts. such method(s) shall be mooified 
in on::ler to canpensate fur such intcrfi:rena:s, in acamlance with analytical procedures 
specified by EPA within the soope ofthe analytical method. 
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(B) 	 If; after re-analyzing the ~ect gI'C1IOO water ani attempting to compensate fur matrix 
interfererx:e effi:cts in accordance with subparagraph (A) of this subdivision, any 
applicable criterion fur a substance in ground water is less than the ancentraticn fur 
such subslance that can be consim:ntIy and accurately quantified in a specific sample 
due to matrix interference effects, ampliance with such critericn shall be achie\ed 
when such ground water has been remediated to the lowest ancentration fur such 
substance which can be consistently and accurately quantified without matrix 
interference effi:cts. 

(C) 	 A detailed surtIIlI3lY ofall measures taken to ovenx:me matrix interference effects and 
a determinaticn ofthe lowest alternative quantificaticn level applicable to the analysis 
ofsuch sub&aD::e shall be prepared ani, ifrequested by the Commissicner in writing, 
shall be submitted to the Commissioner fur his review and approval. 

(g) Ground-water Mcnitoring. 

For any remediation which is anducted to achieve compliance with sections 22a-133k-1 through 22a-133k-3, 
inclusive, of the Regulations of Ccnnecticut State ~ncies, ground-water mcnitoring shall be coIducted in 
accordance with this subsection. 

(1) GrouId-water Monitoring at GA Areas. 

With respect to remediation ofa release area or a ground-water plume in a GA area, a ground-water 
monitoring plan shall be prepared aOO implemented. Ground-water monitoring uIder such plan shall be 
designed to determine: 

(A) the effectiveness of soil remediation in preventing the poUuticn of ground water by 
substances fiom the release area; 
(B) the effectiveness ofany remediaticn taken to eliminate or minimize health or safety risks 
identified in any risk assessmentcmducted in accordance \\ith subdivision (2) ofsubsecticn (e) 
ofthis section or cUJemise identified; ani 
(C) \\helherapplicabIe requirements identifr.d in subsecticn (a) ofthis section have been met. 

(2) Ground-water Monitoring at GB Areas. 

With respect to remediaticn of a release area or a ground-water plume in a GB area, a ground-water 
monitoring plan shall be prepared aOO implemented. Ground-water monitoring uIder such plan shall be 
designed to determine: 

(A) the effi:ctiveness of soil remediation in preventing further polluticn ofgrouId water by 
substances fiom the release area; 
(B) the effi:ctiveness of any remediation taken to eliminate or minimize identified health or 
safety risks associated with such release; 
(C) whether applicable grouId-water protecticn criteria, swfuce-water protection criteria, ani 
volatiliz.ation criteria have been met; and 
(D) whetherthe grouId-water plume interferes with any existing use ofthe grand water fur a 
drinking water supply or with any other existing use of the ground water, including but oot 
limited to iD:lustrial, agricultural or commercial purposes. 

(3) Discontinuation ofGrouId-water Monitoring. 

(A) Unless othernise specified in writing by the Commissioner, grand-water monitoring in a 
GA area may be discootinued in accordance with the fullowing: 

(i) a minimum of cne year after ampliance with the backgrouId ancentration fur 
grouId waler has been achieved in accordance \\ith subsecticn (f) ofthis section ifthe 
backgrOllIl:l concentration fur ground water ofall substances in the subject ground
water plwne has been mainlained in all sampling events aOO ground-water mcnitoring 
data demonstrate that the soil remediaticn was effective in preventing the pollution of 



STATE OF CONNECTICUT Page 28 of66 
REGUIA'IlCl'J 

OF 

DEPARJMENI Of ENVIRONMENTAL 


PROTECTION 


ground water by any sul:lstanre from !he subject release area; or 

(ii) a minimum of1hree years after~with the ground-water prorectioo crireria 
has been achieved in acccnIance with subsection (f) ofthis section if(aa> all applicable 
ground-water protection criteria for all subject substances or the background 
concerifratioo fur ground 'water fur all substarK:es in the subject ground-water plume, 
which ever is higher, is maintained in all sampling events; (bb) ground·water 
monitoring data demonstrate that !he soil remediation was effi:cti~ in preventing !he 
pollution ofground water by substana:s fran !he subject release area; and (cc) the 
volatilization and surfuce-water protection criteria have been met in accordance with 
subsection (f) ofthis seedoo. 

(B) Unless othenvise specified in ",Titing by the Commissioner, ground-water mooitoring in a 
GB area may be discontinued two years after the a:ssation ofall remediation ofsuch ground 
\\lIter or soil if!he applicable SUJ'fuce-water protection and volatilization criteria haw been met 
in accordance with subsection (f) of this section, and sud! ground water is suitable fur all 
existing uses. 

(h) Additional Polluting Substances 

(1) With respect to a suhstana: in ground water fur which a ground· water protection criterion is not 
specified in sections 213·133k..1 tluwgh 213·133'1<..3, inclusive, of!he Regulatioos ofConnecticut State 
Agencies, !he Coounissiooermay approve in writing a gIOOIld-water protection criterioo to apply to sud! 
substance. Any person requesting approval ofa ground-water protection criterion fur sud! substance 
shall submittothe commissiooer (A) a risk-based ground-waterprotection criterion fur sud! substance 
calculated in accordance with subdivisioo (2) ofthis subsection, (B) the analytical detectioo limit fur 
sud! substance, (C) a description ofthe organoleptic properties ofsud! substana:. Befure approving 
a glOOIld-water protection criterioo !he Commissioner shall consider the prqx>Sed risk-based ground
water proreedon criterion fur such substance, the analytical detection limit fur such substance, the 
organoleptic effi:cts ofsud! substance, any infurmation about the health effi:cts such substana: may 
cause til: to exposure ~ways not accounted fur in the proposed risk·tased gm,md-water protection 
criterion, and any other infurmatioo that the Commissioner reasonably deems necessary. 

(2) The risk-based ground-water protection criterion shall be calculated using the fullo\\ing equatioos: 

(A) For carcinqJenic substarK:es; 

GWPC =l RiC'Ssk j x I BW x AT i
I F IRxEFxEDxCF j 
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(B) For oon<arcinogenic substances: 

GWPC1 Rfd Hrx l BWxAT j 
x j IRxEFxEDxCFxSA 

~ 

(C) The abbreviations used in subparagraphs (A) an:! (8) ofthis subdivision shall be interpreted 
in accordance with the fullowing table and shaH be assigned the values specified therein: 

GWPCRB Risk-based GrOlmd-water protection Criterion ugll calculated 

Risk Target Cancer Risk Level unitIess 1.0E-06 

HI Hazard Injex lUlitIess 1.0 

CSF Cancer slope Factor (mglkg-day)o' substance-
specific 

RID Reference Dose mg/kg-day substance-
specific 

IR Jngestioo Rate Vday 2 

EF Exposure Frequency da)~ear 365 

ED Exposure Duration years 70 

CF Conversion Factor unitIess 1000 

BW BodyWeigin kg 70 

AT Averaging Tune, days 25550 

SA Source Allocation lUlitIess 0.2 

(i) Additional Remediatioo ofGround Water. 

Nothing in sectioos 22a-133k-1 throogh 22a-133k-3, inclusive, ofthe Regulations ofComectiOJt State Agencies 
shall preclude the Commissiooer fran taking any action necessary to prevent orabate pollutim, or to prevent or 
abate any threat to hmnan health or the enviraunen1. If the presence ofany substance impairs the aesthetic 
quality ofany grrund WcIter which is or can reasmably be expected to be a source ofwater fur drinking or OIher 
demestic use, additimal remediation shall be cmducted in order to reduce the concentration ofsuch substance 
to a concentration appropriate fur such use. 
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Appendix Ato 
Sections 22a-133k-1 through 22a-133k-3 ofthe Regulations ofConnecticut Slate Agencies 

Direct Criteria for Soil 

~ SttaaIES 

Aa:tone 500 1000 

Acxylooitrile l.l II 

Be~ne 21 200 

Bromofunn 78 720 

2-Butanone MEK 500 1000 

Carlxm tetrachloride 4.7 44 

ChIorobenzene 500 1000 

ChIorofunn 100 940 

DibromochlotUnethane 7.3 68 

I 2-Dicblorobenzene 500 1000 

I 3-Dicblorobenzene 500 1000 

l.4-Dicblorobenzene 26 240 

I l-Dichloroethane 500 1000 

1.2-Dichloroethane 6.7 63 

I l-Dichloroethvlene 9.5 

cis-I.2-Dichloroethvlene 500 1000 

trans-I 2-Dichloroethvlene 500 1000 

9 84 

3.4 32 
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1000 

1000 

2500 
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~ 


I' 

Bis(2-chloroisq:lropyl) 8.8 
ether 

44 

thalate 1000 

340 

Di-n-butvl 1000 

Di-n-octvl 1000 

24-Dichlo 200 

fluonmth:ne 1000 

fluorene 1000 

Hexachloroethare 44 

Hexachlorobenzene 

1000 

5.1 

Phenanthrene 1000 

Ph:nol 1000 

Pvrene 1000 

SWiHDlS 

5.2 

82 

410 

2500 


2500 


2500 


2500 


2500 


2500 


2500 


410 


3.6 


2500 


48 


2500 


2500 


2500 


Antimo 27 8200 


Arsenic 10 10 
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(., 


34 


100 


2500 


1400 


500 


20 


1400 


340 


340 


5.4 


470 


51000 


100 


76000 


41000 


1000 


610 


7500 


10000 


10000 


160 


14000 
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340 10000Methoxvchlor 

5.2To ene 0.56 

10PCB's 

500 2500TPH 
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Appendix B to 

Sections 22a-133k·1 through 22a-133k-3 ofthe Regulations ofConnecticut State Agencies 


Pollutant Mobility Criteria fur Soil 


,

'.. 

Aa:tone 14 

0.Ql 

Berm:!le 0.02 

0.08 

8 

OJ 

2 20 

0.12 1.2 

0.01 OJ 

14 

20 

l.0 

0.1 

10.1 

0.1 

20 

14 
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20 

14 

2 

5.6 

200 

7,2 

140 

20 

4 

56 

56 

PROTECTION 


0.1 

20 

4 

0.1 

0.1 

0,04 

19.5 

, 8.4 

40 

0.1 

67 

40 

1.0 

OAO 

19.5 

84 

400 

2.4 

2.4 

II 
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2500 

~~as~KB:'/;:>' 

14 

0.013 

0.04 

8 

8 

2-4 D 1.4 

0.013 

Lirdane 0.02 

" 
0.8 

Simazine 0.8 

Total Petroleum Hydrocarboo By EPA Method 500 
418.1 or anOlherEPA-approved method 
acceptable to the Canmissioner 

. ~~. 

Arsenic 0.05 0.5 


Bariwn 10.0 


0.004 0.04 

0.005 0.05 

0.05 0.5 

1.3 13 

0.2 2 

0.15 

0.02 

0.1 1.0 

~ 
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Appendix C to 

Sections 22a-133k-l through 22a-133k-3 ofthe Regulations ofConnecticut Stale Agencies 


Ground-Water Prm:ction Criteria furGA and GAA Areas 
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(., 

Toluere 

1 1 I-Trichlorcethane 

1 12-Trichlorcethane 

Trichlo 'Iere 

Vim'l chloride 

Xvleres 

SermdadIe SWLaa::es 

Anthracere 

uoranthene 

Be 

Bis(2-ch1oroethyl)ether 

hthaIate 

2 4-Dichloro henol 

Fluoranthene 

Fluorene 

Hexachloroethare 

Hexachloroberm:re 

N hthaIere 

Pentachloro henol 

Phenanthrene 

1000 


200 


5 


5 


2 


530 


420 


2000 


0.06 

0.08 

0.5 

0.2 


12 


12 


2 


1000 


36 


700 


100 


20 


280 


280 


3 


280 


200 


(. 
 Phenol 4000 


e 200 




STATE OF CONNECTICUT Page 41 of66 

REGUlATICN 
OF 

DEPAR~OFENN1RO~AL 
e&OIECTION 

Bariwn 

Cadmium 

Thallium 

Zinc 

Dieldrin 

2-4D 

2 

0.0)2 

0.2 

0.4 
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Appeooix Dto 

Sections 22a-I33k-l through 22a-I33k-3 ofthe Regulations ofConnecticut Stale Agencies 


~-waterProtection Criteria 

fur Substao:es in Ground Water 


0.3 

1100000 
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(, 


86000 

Arsenic 4 

Asbestos 7 

0.4 

880 
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l\!sdddesadPCB 

Chlordane 0.3 

Dieldrin 0.1 

Endrin 0.1 

0.05 

0.05 

PCB's 0.5 
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Appendix E to 
Sections 22a-133k-1 d:trough 22a-133k-3 ofthe Regulations ofConnecticut State Agencies 

~ Volatilization Criteria fur GrouOO Water 

.~-- ,- ..... ,..•.• t~J 'Cc, .~~ 

, 


rg .' :';t;.; · . '. " "-'-' ~. .' 
'. : .......~: -:,'. .'~ 

I' ~,. .g,i,~:;",!~·,:r}Zt.:;~5:F:;-:,r~", ~J, 
Acetone 50000 

• 
. 

. 

50000 

Benzene 215 530 

Bromofunn 920 3800 

2-Butanone (MEK) 50000 50000 

Carbon Tetrachloride 16 40 

ChIorobenzene 1800 6150 

ChIorofunn 287 710 

1,2-Dichlorobenzene 30500 50000 

1,3-Dichlorobenzene 24200 50000 

1,4-Dichlorobenzene 50000 50000 

I,I-Dichloroethane 34600 50000 

1,2-Dichloroethane 21 90 

1,I-Dichloroethylene 1 6 

1,2-Dichloropropane 14 60 

1,3-Dichloropropene 6 25 

Ethyl benzene 50000 50000 

Ethylene dibranide (£DB) 4 16 

Methyl-tert-butyl-ether 50000 50000 

Methyl isobutyl ketone 50000 50000 

Methylene chloride 50000 50000 

Styrene 580 2065 ! 

I, 1 ,1,2-Tetraddoroethane 12 50 

1,1,2,2-Tetrachloroethane 23 100 

Tetrachloroethylene 1500 3820 

Toluene 23500 50000 

1,1,1-Trichloroethane 20400 50000 

1,1,2-Trichloroethane 8000 19600 

TI 219 540 
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Vinyl chloride 

Xylenes 

2 

21300 

2 

50000 
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AppendixFID 

Sections 22a-133k-1 through 22a-133k-3 ofthe Regulations ofConnecticut Slate Agencies 


Volatilization Criteria fur Soil Vapor 


C, 


·A~re 2400 8250 

Benzere 113 

Bromofunn 1.5 6 

. 2-Butanore (MEK) 2400 8285 

i Carbon Tetrachloride 2.7 

ChIorobemx:re 31 106 

Chlorofunn 4.5 10.4 

1,2-Oichlorobemx:ne 240 818 

1,3-Oichlorobenzere 240 818 

I,4-Oichlorobemx:re 950 3270 

I,I-Oichloroethane 850 3037 

1,2-Oichloroe1hane 

I,I-Oichloroethylene 

1,2-Oichloropropane 

I,3-Oichloropropere 

Ethyl benzere 1650 5672 

Ethylene dibranick: (BOB) 

Methyl-tert-butyl-ether 1000 3415 

isobutyl ketone 140 480 

Methylere chIorick: 1200 2907 

Styrene 8 28 

I, I, 1,2-Tetrachloroethane 1.5 

1,1,2,2- Tetrachloroethane 

Tetrachloroethylene II 27 

Toluene 760 2615 

C, 
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~dii~~~\=) bd~I~laual;f~'f1§~
OitftIafirSlilv.priOpir1s ~OiIEriah ..SciI.,
JlI!!~~,,J8- ,-~i<;i:;';"*~,,;;;,~ ~9I~-.:_-~l 

I, I, I-Trichloroethane 1310 4520 

1,1;1-Trichloroethane 40 93 

TrichloroethyleJ'M: 7 16 

Vinyl chloride 

XyleJ'M:s 500 1702 

(" 
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Appendix 0 to 

Sections 22a-133k-llhrough 22a-133k-3 ofthe Regulations ofConnecticut State Agencies 


Equations, Tenns and Values fur Calculating SitMpecific Volatifuation Criteria 

fur Grotmd Water and Soil Vapor 


VQlatiljzarion Criteria fur Groyrx! Warer 

Site-Specific VolatiJizatioo Criteria fur Groum Water may be calrulated using the fullowir@ equatioos: 

OWC= TAC/(IOOO'VFaw) 

VFow = H [~ ws4.aw,""'>JI(ER · La4l-o'.lU........................ • J""'OO""'0<--_____ 
1+[(Dm-wslLaw )/(ER'Ls)] +[(Dm-wsfLow) I( (Dm-CRAo;~o;)'T})] 

Omws = (h..p +h.) 1[(heap 10m_CAP) + (11.1 Dm_S>] 

Om-s = DAIR •(OAS 333/6r2) + DwATERIH •(Ows 333/6r2) 

Om-CRAo; = DAIR • (OACRACK 331/6r2) + DwA~ • (6wCRAo; 333/6r2) 

Where: 

'lam Il'!I:rIJ6Ii /i~;IJ:;:'f:r:':,~:t~:'~r~: i'·,;1 ~ ~ ~~. ·-'!~~··-l df.'l}jts,m .~tt~ 
calallatedowc Ground Water Volatilization Criteria ugIkg 

TAC Target Indoor Air Coorentration ug'm3 •• 
VFow Ground Water Volatifuation Factor mglm3 calallated 

H Henry's Law ConsIant witless substana::-specifie 

Omws Effi:ctive Diffusioo-Ground Water to Soil Surl3ce em2/s calallated 

Law Depth to Ground Water (= ~ + hy) em site-specific 

~ Thickness ofCapiUary Fringe em site-specific 

hy Thickness ofVadlse ZorJ; em site-specifie 

~ Residential Enclosed Spare Air Exchange Rate lis .00014 

~ Industtial Enclosed Spare Air Exc:hangc Rate lIs .00023 
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Residential Enclosed Space VolumelInfiltratiCll Area an 
Ratio 

LaR 

Industrial Enc1oJ1ed Space Volwnellnfiltration Area an 
Ratio 

Om-. 

La! 

Effuctive DiffusiCll through FowuiatiCll Cracks anl/s 

Enclosed Space Fowtdation or Wall Thickness an 

'11 

~CK 

Areal FractiCll ofCracks in Fowtdations I Walls wtitless 

Dm •cAP an2/s 

Om-.s Eftective DiffusiCll Phase) an2/s 

DAm Diffusion Coefficient in Air an2/s 

DiffusiCll Coefficient in Water an2/sDwATER 

" 
6ACAP Volwnetric Air Content in CapillaJ)" Fringe wtitless 

6AS VoIwnetric Air CCIltent in Vacbse Zone wtitless 

6ACRACK Volwnetric AirCCl1tent in FowtdatiClllWall Cracks Wlitless 

BwcAP Volwnetric Water CCIltent in Capillary Fringe wtitless 

6ws Volwnetric Water Content in Vacbse Zone wtitless 

Volwnetric Water Content in FOWldatioo.'W"all Cracks Wlitless 

Total Soil wtitless 

BwCRACK 

uSee attached "Table ofTarget Air Cona:nttations" 

site-specific 

site-specific 

calculated 

calculated 

calculated 

8.40E-02or 
chemical specific 

I.OOE'()5 or 
cb::rnical specific 

site-specific 

site-specific 

site-specific 

site-specific 

site-specific 

site-specific 

.01 
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VoJatjliz;a!ion Criteria fur Soil Vapor 

Site-Specific Volatilizatim Criteria for Soil Vapormay be c:alculated ~ the fullowill! equations: 

SSVC = TAC I (1000' VFssv) 

Where: 

'Ituni 

SSVC , TAC 

VFssv 

H 

Dm-s 

Ls 

~ 

~ 

LaR 

Lal 

Dm--CRACK 

~CK 

11 

6AS 

6ACRACK 

6ws 
ewCRACK 

Or 

·r .·;·""\2~( ...~ >.~'"~.
Dscdl'lb(.!;:':;;6 ;,r'!:·;A. ,i;~ic·c::: .~.".' 
Volatiliz;a!ion Crireria fur Soil Vapor 

T~t Indoor Air Cmcentration 

Volatilization Factor for Subsurface Vapors 

Henry's Law Constant 

Eftectiw Diffusim through Soil (in VaplrPha5e) 

Depth to Soil Vapor Sample 

Residential Enclosed Space Air Exduqe Rate 

Industrial Enclosed Space Air Exchange Rate 

Residential Enclosed Space Vo1ume/lnfilnalim Area 
Ratio 

Industrial Enclosed Space Volumellnfilnalion Area 
Ratio 

Effectiw Diffusim through Foundal:im CnICks 

Enclosed Space Foundation orWall Thideness 

Areal Fractim ofCracks in Fourdations I Walls 

Volumetric Air Cmtent in Vadose Zone 

Volumetric Air Cmtent in FourdaticnlWall Cracks 

Volumetric Water Content in Vadose Zore 

Volumetric Water Content in Foundation/Wall 
Cracks 

Total Soil Porosity 

. :m:';;;..~" ~I 
mglm1-air c:alculated 

uglm3-air 

unitless c:alculated 

unitless substance-
specific 

em2/s c:alculated 


em 
 site-specific 

_.lfs .00014 

lis .00023 


em 
 site-specific 

em site-specific 

em2/s c:alculated 

em site-specific 

unitless c:alculated 


unit1ess 
 site-specific 


unitless 
 site-specific 


unitless 
 site-specific 

unitless site-specific 

unitless site-specific 

.. See att:ac:red "Table ofT~tAir Concentrations" 
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Table ofJamet Air Cgnceptmjon$ 

I :;;:, '''',,:''' ,: ''Y;';;;'1l!; :.; .~; I ~:>5>';" ~.";~,~"'!"f; 
',lanFt~;, 

I~ 'C"'·~,'..,...- "-"i~~f ,.' 

I,~·~.~'" .. ;0;;,~" .• .J'2:~~*~ :f~~,4~~~; ,;,<~~l~~i.~;t~t~t ':: ;:: "",..' 

;(; 

.. 

Ll7 E038.34E02Acetone 

3.25EOO 2.15 EOIBellZene 

2.21 EOO 3.72EOOBromofurm 

I.04E03 I.46E032·Butanone (MEK) 

I.00EOO I.00EOOCartlon Tetrachloride 

2.09 EOI 2.92 EOICb.Ioroberm::ne 

3.00EOO 3.00EOOCb.Iorofurm 

2.09 E02 2.92E021,2·Dichlorobenzene 

2.09E02 2.92E021,3-Dichlorobenzene 

8.34 E02 1.17 E031,4-Dichloroberm::ne 

5.21 E02 7.30 E021,1-Dichloroethane 

1.57 E..OI9.36E-m1,2-Dichloroethane 

8.18 E'()24.87E-m 

1.28 E'()l 2.15 E'()I1,2..Dichloropropane 

LlO E'()11,3..Dichloropropene 6.58E-m 

I.04E03 1.46E03Ethyl benzene 

1.11 E'()2 I.86E-mI Ethylene dibrani~ (EOB) 

5.21 E02 7.30E02Methyl-tert-bul.yl-ether 

8.34 EOI U7E02Methyl isobutyl ketone 

6.00E02 6.00E02Methylene chloride 

5.00EOO 7.17EOOStyrene 

3.29 E'()I 5.52 E'()II, I,1,2·Tetrachloroethane 

4.20E-m 7.05 E'()21,1,2,2·Tetrachloroethane 
.~ 1.10 EOI UOEOI 

4.17E02Toluene 5.84E02 

c 
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I, I, I-Trichloroethane I.04E03 I.46E03 

1,1,2-Trichloroethane 3.ooEOI 3.00 EOI 

Trichloroethylene 5.ooEOO 5.ooEoo 

Vin}1 chloride 2.90 E'()2 4.87 E'()2 

Xylenes 3.I3E02 4.38E02 

, 
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Secti004. lheRegulalioosofCoooocticut State Agencies are amended by adding a rew section 22a-I33q-1 
as follows: 

22a-133q-1 Envirorunentalland use restrictions 

(a) Definitions, 

For'thei>UIJlOSe ofthis section, the definitions ofthe 1em1.S shall be the same as the definitions of 
tenns in section 22a-133k-1 of the Regulations of Connecticut State Agencies, In addition, the 
following definitions shalllJR)ly 

"Class A-2 survey" means a first survey or independent re-survey which a:mfonns to the 
''RecomrneI:v.ie Sto:Ianls ftr Sun.~'S and Maps in the State ofComecticut Aoopn::d on September 
24, 1992, el:lective January I, 1993 by the Comecticut Associarioo ofLand SurvC¥>rs, Inc." and 
\\hich has been prepared by a land surveyor licensed in the State ofCoonecticut; complies with the 
minimum detail requirements for wban land tide surveys aOOpn::d by the American Land Tide 
Associarion and American Congress on Surveyi~ and Maps (such requirements shaI1 include all 
optional items on Table A thereof, exclusive of Items #1 (Mooumentltioo), #5 (Contours in 
Elevarloo), #7b-2 (Other Data), and #12; and specifically shows (I) the boundaries of the Property 
by oourse and distance, qetherwith the meIeS and bounds description com:spooding to such survey; 
(2) the location ofall improvements; (3) the 1ocation and width ofall easements, utility lines, rights 
ofway and building Sdback lines, with references to the book and page numbers for the instruments 
~ the same; (4) the location ofall encrood:nnents and restrictions, ifany af:lecting the property; 
(5) the location ofthe IXlrtioo ofthe parcel \\1lich is the subject ofthe pl'O)Xlsed enviltlUl'lentalland 
use restriction and (6) the latitude and longitude ofthe center ofthe subject property. 

"Environmental land use restriction" means (I) a declarntion ofenvirorunentalland use restrictioo 
in the fonn set forth in Appendix I to section 22a-133q-1 ofthe Rcgularions ofConnecticut State 
Agencies, or, in the case of an enviltlUl'lental land use restriction lJR)rowd by a licensed 
envirorunental profi:ssional pursuant to PA 95-190, a declararioo of envirorunental land use 
restriction in the fonn set forth in Appendix 2 to section 22a-I33q-1 of the Rcgularions of 
Connecticut State Agencies; (2) a class A-2 survey of the subject parcel or portioo thereof; (3) a 
certificate oftitle demoostrating that the subordination agreement(s) required under sectioo 22a-1330 
oftheCleneIal Statutes as amended by PA. 95-190 has been recorded; and (4) a copy ofthe decision 
document prepared in acamiance with subsectioo (f) ofthis sectioo. 

"Licensed enviroornental proressional" means an environmental profi:ssionallicensed in 3Ca)rdance 
with section 4 ofP.A. 95-183. 

(b) Applicability, 

This sectioo shall govern the C!lfCUtioo and ~ofenviroornentaIland use restrictioos in accordano::: with 
sedion 22a-133n to 22a-133s, inelusive, ofthe General S1atUtes. Except as otherwise provided by section 
22a-1330 ofthe General Statutes, no environmental land use restriction shall be effuctive unless and until it 
has (I) been submitted to the Ccmmissiooerftrhis review and lJR)roved by him as evidenced by his signature 
00 the original of the instrument setting forth such restriction; and (2) been recorded 00 the land records in 
the municipa1ity in which the subject parcel is located. 

(c) Publishing Notice ofan Environmental Land Use Restrictioo. 

(I) lheownerofthe~1 "hichisthe ~ectofapr'O)Xlsed envin:runentalland use restrictioo shall, except 
as spc.tified in subdivisioo (I) ofthis subsection, publish in at least ooe newspaper ofgeneral circularion in 
the area affected by the prolXlsed environmental land use restriction, mtice of intent to record an 
environmental land use restrictioo. Such notice!i1all include the name and address ofsuch O\\ner, the address 
of the parcel or a brief descriptioo of its location, a brief description of the pwpose of the pl'O)Xlsed 
enviIt:lllllClltalIand use restrictim, the name and address ofan individual from whan interested persoos may 
obtain a copy of the PI'OJXlsed use restriction, and a swement that public a:mments 00 the prcl)XlSCd 
environmental land use restrictioo may be submitted in writing to the Coounissioner of Envirorunental 
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Protection, 79 Ehn Street, Hartfuld, IT 06106 fur thirty days after the date ofpublication ofthe notice. 

(2) Notice ofa proposed envirorunentalland use restriction reed not be published if (A) such restriction 
provides solely that the use ofthe subject parcel or portion thelOOf is restricted to iD:tustriai or commercial 
activities, and (B) the municipal zoning ofsuch parcel limits the parcel to such use. 

(d) Proposing an Environmental Lm:i Use Restriction. 

When submitting a proposed envirmmental land use restriction to the Commissiooer fur his review and 
approval, the owner ofthe afrected parcel oflam shall simultaneously submit: 

(I) a draft declaration ofenviroomentalland use restriction in the funn set furth in Appendix I or 2 
to sectioo 22a-133q-1 ofthe Regulations ofConnecticut State Agen:ies, as applicable; 
(2) a Class A-2 survey of the parcel or portion thereof which is the subject of the proposed 
envimunentalland lS' restrictioo; 
(3) a proposed decision Ib::ument in accordance with subsection (t) ofthis sectioo; and 
(4) acertified copy ofthe notice required by subsection (c) ofthis sectioo, as such notice appeared 
in the newspaper or newspapers. 

(e) Approval ofan Environmental Lm:i Use Restriction by the Commissioner. 

After the close of the public comment period, the Commissioner shall decide ·whether to approve an 
environmental land use restriction. When making such decision the Commissioner sbalI coosider: (I) all 
canments submitted; (2) \\-rether such restrictioo will adequately protect human heal1h and the envircmnent 
from pollutioo at or emanating from the subject release area; am (3) whether such restriction confurms in all 
respects to the requirements ofthis section and sections 22a-133n through 22a-133s ofthe General Statutes. 

(t) Decision Document. 

Any environmental land use restriction approved pursuant to this section shall include adecision document 
prepared in aca:m:Iance with this sectioo. The decisioo document shall contain a detailed written descriptim 
of 

(I) the type and Iocatioo ofpollutants present in soil or ground "'ater on or underlying the parcel or 
portion thereofwhich is the subject ofthe envircmnentalland use restrictioo; 
(2) the provisions ofthe envircmnentalland use restriction, including any limitatims m the use of 
such parcel or portion thelOOf; and 
(3) description ofthe reasm fur the envimunentalland use restrictioo, including an explanation why 
such restriction is consistent with sections 22a-133k-1 through 22a-133k-3, inclusive, of the 
ReguJatims ofCmnecticut State Agencies. 

The decisioo cb::ument shall also <XIlt.ain a umwy ofall comments on the proposed environmental land use 
restriction received fullowing the publication ofnOOce in acoordance with subsection (c) ofthis section am 
a briefrespoose to c:ad:t comment. The decisim cb::ument sball be signed by the Commissiooer or, in the case 
ofa restriction approved pursuant to P.A. 95-190, a licensed envircmnental profi:ssional to indicate approval 
ofthe decisioo OOcument. 

(g) Approval ofan Environmental Land Use Restrictioo by a Licensed Envircmnental Profi:ssional. 

When an environmental land use restrictioo is to be approved by a licensed envimunental professional in 
acoordance with P.A. 95-190, the licensed environmental professional sbalI review the documents listed in 
subsection (e), shall prepare a written approval of such restriction, and shall retain documentation of all 
00cuments reviewed by him. A lic:ensed enviroornentaI profi:ssimal shall not approve any environmental land 
use restriction unless it is consistent with sections 22a-133k-1 through 22a-133k-3, in:lusive, of the 
Regulatims ofCmnecticut State Agencies. 
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(11) Subordinatim Agreements. 

Whether the Canmissimer or a Iittnsed environmental profussional approws an envinrunental land use 
n:strictioo, priorto It'COltii.ng such enviroomaJIaI1an:i use restriction on the rrumicipallm! records. the owner 
ofthe subject pm:el shall submit to the O:rnmissioner for his review and "TInen approval: (I) copies ofeach 
subordinatim agreematt, properly executed, required UIla::r sectim22a-I330 ofthe General Statutes; or (2) 
a rertificale oftitle indicating that each peIDl holdirv an interest in such pm:el or any part thereof; including 
witIDut limil3lim each mortgagee, lessee, lienor m! enwmbGD:ef, has im:mcably subordinated such interest 
to the environmental land use restriction. 

(i) Recording an Envinrunental Land Use Restriction. 

After the Commissimer or a licensed enviroo.mental profussional, as applicable, has approved an 
enviroomentalland use n:striction in aa:ordancr "itto this section, the o"ner ofthe subject pm:el shall record 
such restriction in accordancr with this section m! <!II other applicable law. 

G> Mailing Noticr ofan Environmental Land Use Restrictim. 

Afler an en.ironmentallm! use restriction bas been recorded, the o"ner ofthe subject pm:el shall seoo, by 
certified mail, return recript requested, a copy ofsuch envirorunental land use restriction to (I) the chief 
administrati>e officrr in the town where the pm:el is located; (2) the chairman ofthe municipal planning, 
zcning or pIaming m! zcning a:mm.ission; (3) the local director ofhealth; and (4) any persoo who submitted 
oomments m such enviromnental use restriction. 

(k) Release. 

The oonerofany pm:eI \\ilich is subjectto an envirmmentalland use restriction recorded in accordancr with 
this sa:tim may request that the Commissimer release such pan:el. in whole or in part, fitm the limitations 
ofsuch restriction. Ifthe Commissioner grantS such request. the ooner ofsuch pm:el shall. in accordance 
with law, recad such reJease m the land records in the rrumicipality where such pm:el is located. No release 
of an enviromnental land use restriction shall be effecti>e unless and until it has been submitted to the 
Commissioner for his review and appro>ed by him as evia::ncrd by his signature on the original of the 
instrument setting forth such release, m! has been recorded m the 1m! records ofthe rrumicipality in which 
sud! pm:el is located. 

0) Effect ofCourt Ruling on Fnvironmental Land Use Restriction. 

In the event that a court of (XlIllpetent jurisdiction rules that any portim of an environmental land use 
n:strictim recorded pursuant to this section is invalid, the owner ofthe subject pm:el shall submit a copy of 
sud! restriction and such ruling to the Canmissimer. The Commissimer shall review such restriction, and 
iflle determines that such n:striction would not have been approved without the invalid porUm, he shall give 
noticr that the mviroomental1an:i use restriction is tenninated as evidencrd by his signature on in in!i1lUment 
setting forth such tennination, m! shall record such instnunent on the 1m! records ofthe rrumicipality where 
such pm:eI is located. Pranpdy thereafter, the owner ofthe subject pm:el shall take actions coosistent with 
sections 22a-I33k-1 through 22a-I33k-3, inclusive, of the Regulations of Connecticut State Agencies to 
remediate the subject pm:el or portion thereof If the Commissimer determines in writing that the 
envinrunentalland use restriction would have been approved without the invalid portim, the valid portion 
ofthe environmental 1m! use restriction shall remain in full forte and effect. 
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Fonn offnvironmental Land Use Restrictim fur Commissimer's Approval 


InstfuClions: Any euvironmellllll land nse restriction 
pursuanlto R.C. S.A. section lla-l33q-l sball be ill the 
following form. The appropriate infonnation sha:1 be 
inserted in Ihe blanks shown, and tbe appropriate 
langonge shall be selected from tbe choices shown in 
bmd:elS, or ifnone oflhe choices addresses tbe specific 
circumstance. substitute language shall be inserted. 

DECLARATION OF ENVIRONMENTAL LAND USE RESTRICTION 
AND GRANT OF EASEMENT 

This Declaration ofenvircrunentallam use restriction and GIant of Easement is made this 
day of , 1995 , between (''the Grantor') and the Conunissioo::r of Fnvirmmental 

Protection ofthe State ofConnecticut ("the Grantee"). 

WITNESSETH: 

WHEREAS, Gtantor is 1h: owner in fee simple ofcertain real property (the "Property") knov.n 
as [AddresslLocatim located in the Tov.n of in Colmty][ designated as Lrt • Block on the tax. 
map ofthe TO\\1I of in CoImty], more partic:ularly described on Exhibit A which is 
attached hereto and made a part hereof; and 

WHEREAS, the Grantee has detennined that 1h: environmental lam use restriction set furth 
below is consistent with regulalims ~by him pursuantto Sectim 22a-133k of 1h: Connecticut General 
Stanrtes; and 

WHEREAS, the Grantee has detennined that this environmental land use restrictim will 
effi:ctively protect public health am th:: enviromtent from th:: hazards ofpollution; am 

WHEREAS, th:: Grantee's wri1n:n approwl ofthis E'nviImmentaIland use restrictim is contained 
in th:: OOaunent attached hereto as Exhibit B (the ''Decisim Document') which is made a part hereof; and 

WHEREAS, the ~.or partim then::ofidcmified in the class A-2 survey ("the Subject Area") 
which survey is attached hereto as Exhibit C which is made a part hereof; contains pollutants and 

WHEREAS, to prevent c::xpa;ure to orl'l'ligrabm ofsuch poIIUIaIlts and to al:me ha:z:ards to human 
health and th:: enviraunent, and in accordance with the Decision Document, the Grantor desires to impose 
certain restrictions UJXIl the use, occupancy, and activities of and at the Subject Area, am to grant this 
envirmmentalland use restriction to th:: Grantee on the tenns am conditims set furth below; and 

WHEREAS, Grantor intends that such restrictims shall run with th:: land and be biniing upon 
and enfurceable against Grantor and Grantor's successors and assigns; 

NOW, lHEREFORE, Glantor agrees as follows: 

1. Purpose. In ac:oon:Iam: with th:: Decision DxI.ment, the purpose ofthis fnviromnentalland 
use restriction is to assure [that the Subject Area is net used fur residential activities], [that grouOO water at 
the Subject Area is not utilized fur drinking purposes], [that humans are rot exposed to soils at the Subject 
Area poIlUIl:d with substances in cm::enttatims exceeding the direct exposure criteria established in RC.S.A. 
sectims 22a-133k-l through 22a-133k-3, inclusive], [that water does not infiltrate soils at the Subject Area 
polluted with substances in concentratioos exceeding the pollutant mobility criteria eslablished in RC.S.A. 
sectims 22a-133k-l through 22a-133k-3, inclusive) [that bui~s are rot constructed over soils or ground 
water at the Subject Area polluted with substances in COlcentrations ex~ th:: volatilization criteria 
established in RC.S.A. sections 22a-133k-l through 22a-133k-3, inclusive]. [that the e:ngireered COltrol 
described in Exhibit Dar:tached hereto is net disturbed and is properly maintaiood to prevent human exposure 
to rilsat th:: Subject Area polluted with substances in concentrations exceeding the direct exposure criteria 
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established in RC.S.A. sections 22a-133k-1 through 22a-133k-3, inclusive, and/or 1bat water does not 
infilnale soils at tb: Sl.qect Area IXItluted with substances in concentrations exceeding the IXIllutant mobility 
criteria established in RC.S.A. sectims 22a-133k-1 through 22a-133k-3, inclusive.] 

2. Restrictions Applicable to the Subject Area: In furthenmce of the pwposes of this 
enviroomental JaDj use n:striction, Grantor shall assure that use, oo:upancy, and activity ofand at tb: Subject 
Area ~ restricted as £ollo\',ls: 

[A. Use. No residential use ofthe Subject Area shall be perm.itt.ed. 
B. Groond wau. Groond water at tb: Sutject Area shall not be used for drinking or other domestic 
purposes. 
C. Disturbances. Soil at tb: Subject Area shall not be disturbed in any manner, incl~without 
limitation, 
D. Cmstruction. No building shall be oonstructed m tb: Subject Area.] 

3. Except as provided in ParagraJil4 below, no action shall be taken, a11<M'ed, suBered, oromitted 
ifsuch action or omission is reasonably likely to: 

i. Create a risk of migration of lXI11utants or a potential hazard to human health or the 
environment; or 

ii. Result in a disturbance ofthe structural integrity ofany engineering controls designed or 
utili2X:d at tb: Property to contain pollutants or limit human exposure to pollutants. 

4. Emergencies. In the event ofan emeJEency v.bich presents a significant risk to human 
health ortb: environment, tb: applicatim ofParagraph 3 above may be suspended, provided such risk cannot 
be abated without suspending such Paragraph aru1 the Grantor: 

i. Immediately notifies tb: Grantee ofthe emeJEency; 
ii. Umits both tb: =<lent and duratim oftb: suspension to the minimum reasonably necessary 

to adequately respond to the emergency; 
iii. Implements all measures necessary to limit actual and potential present and future risk to 

human health and tb: environment resulti~ fi:om such suspension; and 
iv. Implements a plan approved in wri~ by the Grantee, on a schedu1e approved by the 

Grantee, to ensure 1bat the Subject Area is remediated in acoordance v.ith RC.S.A. sectims 22a-133k-1 
through 22a-133k-3, inclusive, or restored to its oondition prior to such emergency. 

5. Release ofRestriction; A1terati(JlS of Subject Area. Grantor shall not make, or allow or 
suffer to be made, any alteratim of any kind in, to, or about any portim of any of the Subject Area 
incalsisImt V.1th this Environmental land use restriction unless the Gnmtor has first recorded the Grantee's 
written approwl of such alteratim upon the JaDj reconls of [name ofmunicipality where Subject Area is 
located]. The Grantee shall not approve any such alteration and shall not release the Property fi:om the 
provisions of this environmental land use restrictim unless tb: Grantor demmstrates to the Grantee's 
satisfilctim that Grantor has remediated the Subject Area in aa:ordance with RC.S.A. sections 22a-133k-1 
through 22a-133k-3, inclusive. 

6. Grant of Easement to the Grantee. Gnmtor hen:by grants lUI anveys to tb: CinlDnle, 
his agents, oonlIaCtors, and empl~ees, and to any person performing pollutim remediatim activities UDder 
tb: dired:ion thereof; a nm-exclusive easement (tb: "Easement") over the Subject Area and over such other 
parts ofthe Property as ~ necessary for access to the Subject Area or fur carrying out any actions to abate 
a threat to human hea1th ortb: envircnnent associated with the Subject Area. Pursuant to this Easement, the 
Grantee, his agents, conttactors, and emplo)ees, and any persm perfurming pollution remediatim activities 
under the direction thereof, may enter upon and inspect the Property and perform such investigations and 
actims as the Grantee deems necessary for any one or more oftb: full<M'in,g purposes: 

i. Ensuring that use, occupancy, and activities ofand at the Property ~ consistent v.ith this 
envirmmentalland use restrictim; 

ii. Ensuring 1bat any remediation implemented complies with RC.S.A. secti(JlS 22a-133k-1 
through 22a-133k-3, inclusive; 

iii. Performing any additimal investigations or remediation necessary to protect human health 
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and the envira:unent; 
[iv. Ensuring !be SI:1UCnIral integrity ofany engireering controls described in 1his Enviromnental 

land use restrictim and Grant ofEasement and their cmtinuing effuctiveness in cmtaining poUutmts and 
limiting hwnan e:xposure to poIlUlants.) 

7. Notice and rune ofEntry onto Property. EnbyonlDthe Property by the Grantee pursuant 
to this Easement shall be upco reasonable notice and at reasonable times, provided that entry shall not be 
subjectto these limitations if!be Gnmtee d:tennines dmimmediate entry is necessary to protect human health 
or !be envirmment. 

8. Notice to Lessees and Other Holders ofInterests in the Property. Grantor, or any future 
holder of any interest in the property, shall cause any lease, grant, or oIher nansfer of any interest in the 
Property to include a provisim expressly requiring the lessee, gr.mtee. or transfi:ree to comply with 1his 
environmental land use restriction and Grant ofEasement. The fililure 10 include such provision shall not 
affect the validity or applicability 10 the Property of1his environmental land use restrictim and Grant of 
Easement. 

9. Persons Entitled 10 Enfurce Re~ctions. The restrictions in 1his environmental land use 
restriction on use, occupancy, and activity of and at the Property shall be enfurceable in accordance with 
section 22a-133p ofthe General Statutes. 

10. Severability and Termination. Ifany courtofaxnpelmt jurisdiction determines that any 
provision ofthis environmental land use restriction or Grant ofEasement is invalid or Wl!nforceable, such 
provision shall be deemed to have been modified au10matically 10 confonn to !be requirements fur validity 
aOO enforceability as determined by such court. In the event that the provision invalidated is ofsuch nature 
that it cannot be so modified, the provision shall be deemed deleted from this instrument as though it had 
never been included herein. In either case, the remaining provisions ofthis instrument shall remain in full 
foo::e and effi:ct. Further. in either case, the Gran10r shall submit a copy of 1his restriction and of the 
judgement of the Court to the Grantee in accordance with RC.S. A. section 22a-133q-I(l). This 
environmental land use restriction shall be terminated if the Grantee provides notification pursuant to 
RC.SA. section 22a-I33q-l(l). 

11. Binding Effect. All ofthe tenns, covenants and conditions of1his enviromnentalland use 
restriction and grant ofeasement shall run \\itb the land and shall be binding on the Gran1or, the Grantor's 
suceessors and assigns, and each owner and any other party entitled to possession or use of the Property 
during such period ofownership or possession. 

12. Tenns Used Herein. The definitions of tenns used herein shall be the same as the 
definitions contained in sectims 22a-I33k-1 and 22a-1330-1 of the Regulations of Connecticut State 
Agencies as such sectims existed 00 the date ofexecution of1his enviromnentalland use restriction.. 
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Secti<n 22a-133q-1 ofthe Regulations ofComecticut State Agencies 


Fonn ofEnvircrunental Land Use Restricti<n fur licensed EnviltllJt\enIal Professi<nal's Approval 


Instructions: AJIy cm'irollllJenta1 land use restriction 
pursuantloR.C.S.A. section 22a-133q-l shall be in the 
following fonn. The appropriate information sball be 
insened in the blanks shown, and tbe appropriate 
language shall be selected from tbe choices shown in 
bmci:elS, or ifoone of the choices addresses tbe specific 
cilCumstance, substitute language sball be insened. 

DECLARATION OF ENVIRONMENTAL LAND USE RESTRICTION 
AND GRANT OF EASEMENT 

This Declaration ofenviltllJt\entallard use resttiction and Grant of Easement is made this 
day of , 1995 , between ("the Grantor") and the Commissioner of EnviltllJt\Cntal 

Protection ofthe State ofConnecticut (''the Grantee') 

WITNESSETH: 

WHEREAS, Grantor is the o~ner in tee simple ofcertain real property (the "Property") kno\\n 
as [AddresslLocati<nlocated in the To\\n of in Comty] [ designated as Lot , Block on the tax 
map ofthe Town of in County], more particularly described on Exhibit A \Wich is 
attached hereto and made a part hereof; and 

WHERSAS, remediati<n ofthe Property has been corducted in accordance with Public Act 95
190; and 

WHEREAS, the licensed EnviltllJtlenlai Professional \\bose signature appears below has 
deIl::nnined that the environmental land use resttiction set furth below is consistent with regulations adopred 
by the CanmissiooerofEnvironmental Protecti<n pursuant to Secti<n22a-133k ofthe C<nnecticutGeB!ra1 
Statutes; and 

WHEREAS, the licensed EnviltllJtlenlai Professional \\bose signature appears below has 
detennined that this environmental land use restticti<n will efJectiwly protect public health and the 
enviltllJt\ent from the hazards ofpoUution; ard 

WHEREAS, the written approval of this Environmental lard use restriction by the licensed 
Fnviraunental Professional whose signature appears below is contained in the document attached hereto as 
Exhibit B (the "Decision Document') which is made a part hereof; and 

WHEREAS, the prq:IeIty or portioo thereofidentified in the c:.Ias A-2 !iUM!y ("the Subject Area") 
\Wich swvey is attached hereto as Exhibit C \Wich is made a part hereof; e<ntains poUUIantS; and 

WHEREAS, to prevent eq:nsure to or mignttioo ofsuch pollutants and to ab:Ite hazards to human 
health and the envircrunent, and in accordance with the Decisioo Document, the Grantor desires to impose 
certain restrictions upoo the use, occupancy, and activities of and at the Subject Area, ard to grant this 
enviltllJt\entalland use restriction to the Gtantee on the tenns ard conditi<nS set furth below; and 

WHEREAS, Grantor intends that such restricti<ns shall nut with the land and be birding upon 
and enfurceable against Grantor and Grantor's successors and assigns; 

NOW, TIlEREFORE, Grantor agrees as fullows: 

I. ~. Ina;:oordance with the Decisico Docurncm, the purpose ofthis Fnviromnentalland 
use restriction is to assure [that the Subject Area is not used fur residential activities], [that grourd water at 
the Subject Area is not utilized fur drinking purposes], [that humans are rot exposed to soils at the Subject 
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Area polluted with sub;tn:es in an:eubatkm exa:eding the direct exposure criteria established in RC.SA 
sectiom22a-133k-l through 22a-133k-3, inclusive], [that water does Jrt infiltIate soils at the Subject Area 
polluted with substances in concentratioos exceeding the pollutant mobility criteria established in RC.S.A. 
sectiom 22a-133k-l through 22a-133k-3, inclusive] [that buildiI@s are rot constructed over soils or ground 
water at the Subject Area polluted with substances in cmcentmtions exceeding the volatilization criteria 
established in RC.S.A. secti9ns 22a-133k-1 through 22a-133k-3, inclusive], [that the engineeredcmtrol 
described in Exhibit Dattached herem is net disturbed and is properly maintained 10 prevent human exposure 
10 soils at the Subject Area polluted with substances in concentrations exceeding the direct exposure criteria 
established in RC.S.A. sections 22a-133k-1 through 22a-133k-3, inclusive, and/or that water does oot 
infiltrale soils at the Subject Area polluted Vliith substances in cmcentrations exceeding the pollutant mobility 
criteria establisred in RC.SA. sectioos 22a-133k-l through 22a-133k-3, inclusive]. 

2. Restrictions Applicable 10 the Subject Area: In furtherance of the purposes of this 
envircrunerrtalland use restrictioo, Grantor shall assure that use, occupancy, and activity ofand at the Subject 
Area are restricted as follows: 

[A. Use. No residential use ofthe Subject Area shall be pennitted. 
B. Gtwnd water. Gtwnd Vlater at the Su~ectArea shall net be used for drinking or other dcmestic 
purposes. 
C. Disturbances. Soil at the Subject Area shall Jrt be distu.rbed in any manner, including Vlithout 
limitation, 
D. Coostruction. No building shall be constructed 00 the Subject Area] 

3. Except as provided in Pantgraph 4 below, 00 action shall be taken, allowed, Sl..lfrered, or omitted 
ifsuch action or omission is reasonably likely to: 

i. Cause migration of pollutants or create a potential hazard to human health or the 
environment; or 

ii. Result in a disturbance of the structural integrity of any engineering cmtrols or other 
structures designed or utilized at the Property to cootain pollutants or limit human exposure to pollutants. 

4. Emergencies. In the event ofan emelFncy Vlhich presents a significant risk to human 
health or the environment, the appI.i..:mioo ofPatagniph 3 above may be suspended, provided such risk canoot 
be abated without suspending such Paragraph ami the Grantor: 

i. Immediately notifies the Grantee ofthe emeIFIK:Y; 
ii. Limits both the extent and duratioo ofthe suspension to the minimum reasonably necessary 

to adequately respoo:I to the emergency; 
iii. Implements all measures necessary to limit actual and potential present and future risk to 

human health and the environment n:sulting from such suspension; and 
iv. Implements a plan approved in writing by the Grantee, on a scIx:dule approved by the 

Grantee, to ensure that the Subject Area is remediated in accordance with RC.SA sectioos 22a-133k-l 
through 22a-133k-3, inclusive, or restored to its condition prior to such emergency. 

5. Release of Restriction; Alteratioos of Subject Area Grantor shall oot make, or allow or 
suffer to be JTJ.ad:, any alteratioo of any kind in, to, or about any portioo of any of the Subject Area 
incalsisU:nt Vlith this Environmental land use restriction unless the Grantor has fust recon:ied the Grantee's 
written approval ofsuch a1teratioo upon the land records of [name ofmunicipality where Subject Area is 
located]. The Grantee shall oot approve any such alteration and shall oot release the Property from the 
provisions of this environmental land use restrictioo unless the Grantor demoostIates to the Grantee's 
satisfuclioo that Grantor has remediated the Subject Area in accordanoe with RC.SA sections 22a-133k-l 
through 22a-133k-3, inclusive. 

6. Grant of Easement to the Grantee. Grantorhereby grants and a:lIVe}s 10 the Grantee, 
his agents, contractors, and employees, and to any person perfunning pollutioo remediarioo activities under 
the direction thereo( a noooo(lxclusive easement (the "Easement") over the Subject Area and aver such other 
parts ofthe Property as are necessary for access to the Subject Area or fur amying out any actions to abate 
a threat10 human health or the envi.rooment associated Vlitb the Subject Area Pursuant to this Easement, the 
Grantee, his agents, a:ntractors, and employees, and any persoo perfunning pollution remediarioo activities 
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under the direction thereof, may enter upon am inspect the Property and perfunn such investigations and 
acticns as the Grantee deems necessary fur any one or more ofthe fullowing purposes: 

I. Ensuring that use, occupancy, and activities ofam at the Property are consistent with this 
enviraunentalland use restricticn; 

ii. Ensuring that any remediation implemented complies with RC.S.A sections 22a-133k-l 
through 22a-133k-3, inclusive; 

iii. Perfi:mting any aclditicnal investiguions or remediation necessary to protect human health 
and the envircnment; 

[iv. Fmuring the structural integrity ofany engineering controls described in this Environmental 
land use restricticn and Grant ofEasement and their exntin~ efli:ctiveness in exntaining pollutants and 
limiting human exposure to pollutants.] 

7. Notice and Time ofEntry cnto Property. Entty onto the Property by the Grantee pursuant 
to this Easement shall be upon reasonable notice and at rea.smabJe times, provided that entry shall not be 
subject to these limitations ifthe Grantee detennines that immediate entry is necessary to protect human health 
or the enviraunent. 

8. Notice to Lessees and Other Holders oflntt:rests in the Property. Grantor, or any future 
holder ofany interest in the property, shall cause any lease, grant, or other transfer of any interest in the 
Property to include a provisicn expressly requiring the lessee, grantee, or transferee to comply "1th this 
environmental land use restriction am Grant ofEasement lh: Jailure to include such provisicn shal1 not 
affect the validity or applicability to the Property of this environmental land use restricticn am Grant of 
Easement. 

9. Persons Entitled to Enfurce Restrictions. lh: restrictions in this environmental land use 
restriction on use, occupancy, am activity of am at the Property shall be enfurceable in accon:lance "ith 
section 22a-133p ofthe General StanJtes. 

10. Severability am Tennination. Ifany coort ofa:mpeII:I1t jurisdiction detennines that any 
pro.ision ofthis environmental land use restriction or Grant ofEasement is invalid or unenforoeabJe, such 
provision shall be deemed to have been modified aut( .nalically to confunn to the requirements fur validity 
and enforceability as determined by such court In the event that the provision invalidated is ofsuch nature 
that it cannot be so modified, the provision shall be deemed deleted from this instrument as though it had 
never been included herein. In either case, the remaining provisions ofthis instrument shall remain in full 
force and effi:ct. Further, in either case, the Grantor shall sutmit a copy of this restriction and of the 
judgement of the Court to the Grantee in accordance with RC.S. A. section 22a-133q-I(l). This 
environmental land use restriction shall be tenninated if the Grantee provides notification pursuant to 
RC.s.A section 22a-133q-I(1). 

II. Bin~ Effi:ct. All ofthe tenos, covenants am conditions ofthis environmental land use 
restriction and grant ofeasement shall nm with the land am shall be binding on the Grantor, the Grantor's 
successors and assigns, and each OWIX:r am any other party entitled to possession or use of the Property 
duriIll such period ofOWIX:rship or possession. 

12. Tenns Used Herein. The definitions of tenns used herein shall be the same as the 
definitions contained in secticns 22a-133k-1 and 22a-133o-1 of the Regulations of Connecticut State 
Agencies as such secticns existed CIl the date ofexecution ofthis environmental land use restriction. 
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Sectioo 5. Section 22a-209-1 ofthe Regulations ofComec:tia.lt Stale Agencies is repealed and the fuIlowi.JlJ 
is substituted in lieu thereof: 

"AASfITO specifiC!ltion" means a standard of performam:= fur Wried structures set furth in 
"Standard Specifications for Transportatioo Materials," published by the American Association of Stale 
Highway and Transportatioo Officials in 1989, 14m edition. 

"All wealher access" means1bat affected roads or land swface can support operation ofvebicles for 
the transportation ofsolid waste aIXi vehicles fur the maintenance ofsolid waste tacilities under all normal 
climatic cooditioos, provided 1bat SIXlW is removed and flooding is precluded. 

"Alter" (I) when refi:rring to amlid waste tacility which has no pennit, means to change the existing 
a:nfiguraI:ion or method ofoperation ofthe facility in any manner, including but net limited to adding to the 
volume of solid waste deposited at the tacility; (2) when re1i:rring to a solid waste facility which holds a 
permit, means to change the approved c:oofiguration or method ofoperation of!he facility in any mamer, 
including but not limited to aating to the approved volume ofsolid waste deposited at the facility. 

"Asbestos" means actinoli1l:, amosite, antnophyllite, chrysotile, crociooli1l:, tremolite, or any material 
which oontains the above, all or part ofwhich is in a friable Stale. 

"ASlM specification" means a staOOard fur t:ipes orother oonstructioo materials set furth in "Annual 
Book ofASlM StaOOards," published by the American Society ofTesting Materials in 1989. 

''Base tlood" means a flood that has a ooe pen:ent; or greaIer chance ofrecurring in any year or a flood 
ofa magnitude equaled or exa:eded once in 100 years on the average over a significantly loog period. Ifthe 
Commissiooor deems it necessary fur a particular locatioo, the base flood shall represent a less common 
occurrence as specified by him or her. 

"Bird hazard" means an increase in !he likelihood ofbird/ait'Claft oollisions 1bat may cause damage 
to the ait'Claft or injury to its oca.JP3I1t5. 

"Bulky waste" means lardclearing O:bris aIXi waste resulting directly from demolition activities other 
than clean fill. 

"Cell oonstruction method" means !he spreading, oompacling aIXi daily oovering ofsolid wastes 
through use ofthe area, ramp, or trench methods oflandfilling. 

"Certified opc:mIDI" IllC3Ii the solid waste f3ci1ity operator or an emplo)eC ofthe such operator who 
is present on site and oversees or carries out the daily operation ofthe f"-liity, aIXi whose qualificatioos are 
approved in accordance with Sectioo 22a·209-6 ofthe Regulations ofConnectia.lt Stale Agencies. 

"Certified soil scientist" means a persoo who has been certified as a soil scientist by the Board of 
Directors ofthe Society ofSoil Scientists ofSou1hem New England. 

''Clean fill" meansill natural soil !2l rock, brick, ceramics, ooncrele, and asphalt pa~ fragments 
wilich are virtually inert aIXi JlCl'iIe neither a pollution threat to grolUd or SUJfuce waters nor a fire hazard AND 
.ell POLLUTED SOIL AS DEFINED IN SUBDIVISION Wl OF SUBSECTION !i) OF SECTION lZa: 
.l.lllcl. OF TIlE REGULATIONS OF CONNECTICUT STAlE AGENCIES WHICH SOIL HAS BEEN 
lREATED TO REDUCE 1HE CONCENTRATION OF POLLUTANTS TO I...EVELS WHICH 00 NOT 
EXCEED TIlE APPLICABLE POLLUTANT MOBlLnY CRITERIA AND DIRECT EXPOSURE 
CRITERIA ESTABLISHED IN SECTIONS 22a·) 33k-l nIROUGH 22&.) 33k.3 OF 1HE REGULATIONS 
OF CONNECTICUT STAlE AGENCIES AND WHICH SOIL IS REUSED IN ACCORDANCE wrm 
RC.SA SUBDMSION.ell OF SUBSECITON au OF SECTION 22&. !33k-2 OF SUCH REGULATIONS. 

"Covermaterial" means soil, or adler suitable material as approved by the Commissioner, which is 
used to cover oompacted solid wa\te in a solid or special waste disposal area. Any soils used shall be 
classified as GM, silty gravels, poorly graded gravel-sand-silt mixtures; GC, clayey gravels, poorly gra:Ied 
grave)-sanj-cla.y mixtures; 8M, silty sands, poorly gnded sard-silt miXDJres; SC, clayey sards, poorly graded 
sand-clay mixIures; ML, inorganic silts and very fine saIXis, rock floor, silty or clayey fine sards with slight 
plasticity in accon:lance with the \.iIlified mil classificatioo system. 

"Dewater''' means to subject material to a process that removes water. 
"Dioxin sampling "ell" means a stainless Sll:el grrmIi water malitoring well insla1led within the area 

ofpredicted leachate plume from any portioo ofa solid waste tacility at which residue is disposed. 
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"Facility plan" means the ~ SlUdies aOO prq:lOS3Is to build, establish, alter, operale, mcnitor 
aOO close a solid waste fi¥:::ility. required by Section 22a-209-4(b)(2) ofthe Regulations ofComecticut State 
Agencies. 

"Floodplain" means the lowlm:l and relatively tlat areas adjoining inland aOO ooast:al waters, 
including fiocd-prone areas ofoffShore islands, which are inunclalx:d by the base flood. 

"Friable" means readily crumbled, pulveri2cd or redua:d to powder, when dIy, by hand pressure. 
"Geotextile" means a \\Oven or ool'lWoven fabric or film which is utilized for the engineering 

management ofsoil and water. 
"Groundwater' means water present: in the :zone ofsatwaticn. 
''Grom:lwater mcnitoring well" means a dug. driven or drilled well used to cIeIl::rmine groundwater 

elevaticn, direction ofgroundwater flow, or the quality ofgroundwater. 
"Hazaroous Wate" means any \\'aSte maIeriaI which may pose a present or potential hazan:I to human 

health or the envircnma1t \\ben improperly treated, stored, tIansported or disposed ofor <6erwise managed, 
includ~ bazan:lous waste identified in accordance with Section 3001 of the Resource Conservaticn and 
Reoovery Act: of 1976 (42 USC 6901et: seq.) as amended 

"Leachate" mearL'ii that liquid which results from ground or surface water which has been in callact: 
with solid \\ast:e m:l has extracted material, either dissolved or suspended, from the solid waste. 

"Lift" means a horizmtal layer of cells within a solid waste disposal area at which the cell 
oonstructicn method is utilized. 

"Lowerexplosive limit" means the lo\\est percent by volume ofgas which will propagate a flame in 
air at 25 0 C and atmospheric pressure. 

"Maximum high water table" means the highest elevaticn reached by the upper level ofthe ground 
\\ateras detennined by an engineering evaluation oonduct:ed in accoolana: \\ith test rnetOOds approved by the 
Commissioner. 

"Monocell" means a variation ofthe cell construction method whereby only a single type ofsolid 
waste is disposed ofin any individual cell. 

"Motliing indiCalor" means a residual tIaceofreduced or oxidized iron left on soil strata as the result 
offluctuaticns in grourIiwater elevation. 

"Mulch" means a protective cover oforganic material placed over soil to preserve soil moisture, 
prevent erosion, or promote the growth ofplant:s. 

''Municipal solid \\'8SIe" means solid waste from residential, oommercial, industrial m:l institutional 
sources, excluding solid waste oonsisting ofsignificant quantities ofhazardous waste as (K:tined in Secticn 
22a-115 ofthe General Statutes, landclearing debris, biomedical waste. sewage sludge m:l scrap metal. 

"NATIJRALSOIL"MEANSSOILINWHICHALLSUBSTANCESNAlURALLYOCCURRING 
1HEREIN ARE PRESENT IN CONCENlRAnONS NOT EXCEEDING TIlE CONCENTRAnONS OF 
SUCH SUBSTANCE OCCURRING NAlURALLY IN mE ENVIRONMENTAND IN WffiCH SOIL NO 
OlHER SUBSTANCE IS ANALYTICALLY DETECTABLE. FOR TIlE PURPOSE OF TInS 
DEFINlTION, SUBSTANCE SHALL HAVE TIlE SAME MEANING AS IN SECTION 22,a-133k-J OF 
TIlE REGULAnONS OF CONNECTICUT STAlE AGENCIES. 

"New m.micipal solid waste disposal area" means a solid waste facility or expansion thereof; <6er 
than a vertical expansion, for the disposal of municipal solid waste. for which tacility or expansion a 
completed applicaticn Wlder Sections 22a430 and 22a-208a of the General Statutes is received by the 
Commissioner after the effi:ct:ive date of Section 22a-209-14 of the Regulations of Comecticut State 
Agencies. 

"Open dump" means a site at which solid waste is disposed ofin a marmerwhich does n~ amply 
with Subtitle D ofthe ResooIa: Ccnservation and Reoovcl:y Act of 1976, (42 USC 6901et: seq.), as amended, 
and regulations promulgated thereunder. 

"Operaror" means a person who is ultimately respons1ble for main~ the solid waste facility in 
oonformance \\ith applicable statutes and regulations and the tacility pennit:s. 

"Pan Iysirnctef' means a leachate ooUect:ion device for sampling leachate fi:an mcnocells \\itbin a 
solid \\ast:e disposal area. 

"Persm" means any individJal., fum, partnershiP. assDCiation, syndicate. ampany. trust, corporaricn. 
rmmicipality, agency or political or administrative subdivision ofthe state, or <6er leg;:d entity ofany kind. 
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''Public airport" means an ai1pOIt qJen to the pWlic with:lut prior pennission and witlDut restrictions 
within the physical ~ties ofavailable mcilities . 

•~"means waterVlhich enters a geologic furmation. 
''Regiooal solid waste disposal area" means a mlid waste diSlX)sa1 area used furthe diSlX)sa1 ofmlid 

waste generaled in more than ooe mwlicipality. 
"Residue"means lxltJpm ash, air poIJutioo conttol residue, and other residues from the combustion 

process at resoorce recovery facilities, municipal solid waste incinerators, and biomedical waste incinerators. 
"Resrurces recovery facility" means a volwne reduction plant, as defined by Section 22a-207 ofthe 

GeneI3l Statutes as arnm:Ied, trili2lng processes aimed at reclaiming the material or~IBY values from solid 
wastes. 

''Rip-rnp'' means a loose ltiSCmblage ofbroken or whole stmx:s utilized to dissipate the velocity and 
enfIg}' ofmoving water. 

"Scarification" means the process ofraking, bam>wing or cdlernise disturbing a soil surfuce to allow 
infiltration ofwater or other material. 

"Solid waste boundary" means the rutenncm perimeter ofthe mlid or special waste (projected in the 
hori.2Xln1aI plane) as it would exist at completioo ofthe permitted disposal activity at a solid waste or special 
waste disposal area 

"Special waste disposal area" means a solid waste disposal area at Vlhidl special wastes, as defuJ::d 
in this section, are disposed of 

"Special wastes" means the fuUowi'1S wastes, so loog as they are not hazardous waste pursuant to 
section l2a-115 of the General Statutes or radioactive material subject to section 22a-J48 ofthe General 
Statutes: (l) water treatment, sewage treatment or industrial sludges, liquid, solids and conlained gases; fly
ash and casting sands or slag; and contaminated dredge SlX)ils; (2) scrap tires; (3) bulky waste, as defuJ::d in 
this section; (4) asbestos; (5) residue; and (6) biomedical waste. 

"Standard proctor density" means the maxirnwn weight per wlit volwne ofearthen material Vlrudl 
has been compacted by a specific \\eight and procedure, at an optimwn mil moisture, accoq to a 
laboratory engineeri'1S test developed by Proctor. 

"State Solid Waste Management Plan" means the Stateplan adopted pursuant to Section 22a-llt 
ofthe Catnecticut General Statutes, as amended. 

"Stonnwater" means precipitatioo runoff 
"Transfer station" means a volwne reduction plant, as defined by Section 22a-107 ofthe 0eneraI 

Statutes, as amended, that is a central collection point fur the solid VI'3.Ste generaled within a numicipa1ity or 
gIWpofmunicipalities, where solid wastes received are trarlsterred to a vehicle fur removal to another mlid 
VI'8Ste fiu::ility. 

''U00erdIainage'' means a system ofpipes, struClllres, stone, J1Ul1PS, wells, or other devices utilized 
to lower or divert groundwater. 

''Vector'' means as insect or rodent or other animal (not hwnan) \\hich can transmit infuctious 
diseases from ooe peISat or animal to another person or animal. 

''Vertical expansioo" means an expansion ofan existing mlid waste diSlX)sa1 area sudl that future 
disposal ofmunici~ mlid waste Vlill take place only where solid waste has previously been disposed ofand 
is still present. 

'Washout" means the caI'l)ing away ofsolid waste by waters ofthe base flood 
'WaterQuaJ.ity Slandards" It1faIIS the water quality standan:ls and water quality Qassifications Map 

published by the Conrectiwt Department ofEnvircmnental Pratectiat, Februaly, 1987. 
'Watertable" means thatsur:l3ce ofabodyofUDCOnfin~ groundwater at \\hidl the pressure is equal 

to that ofthe atmosphere. 
'Working fiu::e" means that portioo ofa solid waste orspeQal waste disposal area wberethe waste 

is deposited, spread and canpaclCd prior to the placement ofcover material. 
"Zooe of influence" means the area in \\hich, ~ the absence ofany means at a mlid waste 

mcility to collect or treat leachate, groun1water may be altered in quality due to discharge ofleachate from 
any portion ofsudl mcility. 
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SECTIONFIVE Data Gaps/Data QualllV Objectives 


The identification of data gaps and the development ofdata quality objectives (DQOs) involve 
gathering and evaluating information to ensure that data collection activities are focused on 
obtaining the information needed to make decisions on remedial actions or answer the relevant 
questions leading up to such decisions. The data gapslDQO process ensures that all future work 
at the site -- from field investigations, to interim remedial actions, to selection, design and 
implementation of final remedial actions -- is based on the most appropriate set of information 
obtained in the most cost-effective way, and that time and effort are not wasted on loosely 
defined objectives. 

5.1 DATA GAPS 
As part of the RIWP planning process, a comprehensive assessment ofdata gaps in the existing 
site data was performed. This assessment was based on a conceptual understanding ofsite 
conditions, which are summarized in Section 2 (Site Description and History) and Section 3 
(previous Investigations). 

Table 1 summarizes the data gaps, translated into "data requirements", needed to fulfill the 
objectives of the RI (see Section 4.2). This table, which is organized by environmental media of 
concern and site areas needing sampling, provides brief statements ofhow the data obtained will 
be used, i.e., how the data will fill data gaps to achieve project objectives. 

5.2 DATA QUALITY OBJECTIVES 
Also during the RIWP planning process, DQO Statements (typically in the form of questions) are 
developed that, in turn, guide the development of a site-specific data collection and analysis 
program. DQO Statements can be qualitative or quantitative. The DQO Statements identify the 
type and/or quality of data required to characterize a site to the extent needed to: 1) select the 
most appropriate remedial action that will be protective ofhuman health and the environment; 
and, 2) satisfy all applicable regulatory requirements. 

The data gaps presented in Table 1 are expanded into qualitative DQOs in Table 2. These DQOs 
are the basis for the data collection program contained in Section 6 - Work Plan Approach. 
Section 6 also discusses sampling/analysis options considered and identifies known or suspected 
sources/areas ofcontamination and, hence, critical sampling areas. Potential contaminants of 
concern were previously discussed in Section 3. 

Quantitative DQOs such as detection limits and the data quality parameters ofaccuracy and 
precision are discussed in the QAPP contained in Appendix A. Conceptual site models for both 
human health and ecological risk assessments are provided in Sections 6.11 and 6.12, 
respectively. These conceptual site models include contamination sources, release mechanisms, 
migration pathways, and potential receptors. 

1:IPROJECTSII(9716lWo!1<pIan (Rev.}\WorkpIanIriwprev03.doe\2S-OCT-98\\WYN 5-1 



SECTIONSIX Work Plan Approach 


This section provides a description of the overall approach to the RI. The RI comprises fourteen 
tasks: 

• Task 1 - Pre-Mobilization Activities 

• Task 2 - GIS/GMS Model 

• Task 3 - Infrastructure Evaluation 

• Task 4 - Surface Water 

• Task 5 - Sediment Sampling 

• Task 6 - Biota Sampling 

• Task 7 - Soil Sampling 

• Task 8 - Soil Gas Sampling 

• Task 9 - Groundwater Investigation 

• Task 10 - Interim Data Report 

• Task 11 - Human Health Risk Assessment 

• Task 12 - Ecological Risk Assessment 

• Task 13 - RI Report 

• Task 14 - Monthly Progress Reports 

The RI scope ofwork is summarized in Table 3. Details on the field activities to be conducted 
are provided in Appendix A which includes the Field Sampling Plan (FSP) and Quality 
Assurance Project Plan (QAPP). A Site Safety and Health Plan (SSHP) for field activities is 
provided in Appendix B. 

A Task Flow Summary for the RI scope ofwork is presented in Figure 3. As shown in the 
figure, central to the scope of work is the development ofa GIS database which will supply the 
input needed by the DOD GMS to produce a comprehensive conceptual model for the Site. The 
comprehensive conceptual model for the Site will be used for evaluating data as it is obtained, 
planning subsequent sampling, reporting results, and evaluating progress in terms ofDQOs. The 
GIS/GMS/conceptual model will be updated as data becomes available through the RI. At the 
completion ofall field work, an Interim Data Report will be produced. The Interim Data Report 
will form a basis for an evaluation ofDQOs with the goal ofobtaining concurrence that all 
DQOs have been satisfied and, therefore, an RI Report can be produced. 

Initially, permits for conducting the work will be applied for and pre-mobilization site inspection 
and kickoff meetings will be conducted (Task 1). The pre-mobilization site inspection needs to 
be completed before a Soil Sampling Plan Addendum can be prepared and the initial 
characterization soil sampling can take place (Task 7). 
The characterization ofpotential source areas is key to the RI scope ofwork. For this reason, the 
soil sampling program occurs first so that potential source areas for soil gas, groundwater, and 
infrastructure sampling can be identified and evaluated. Infrastructure, soil gas, and groundwater 
sampling are all based, in part, on results of the soil sampling and, therefore, occur only after 
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information from soil sampling is obtained and the GIS/GMS/conceptual model are updated and 
the respective Sampling Plan Addenda are prepared. A Human Health Risk Assessment Interim 
Deliverable (for the Human Health Risk Assessment) and a Problem Formulation deliverable (for 
the Ecological Risk Assessment) will be prepared and submitted at the beginning of the risk 
assessment process to provide all concerned parties an opportunity to comment and agree on 
specifics of the approach before conducting the actual risk assessment. Figure 5 of the Field 
Sampling Program includes a schedule with planned interim deliverables. 

6.1 TASK 1: PRE·MOBILIZATION ACTIVITIES 
Ta'lk 1 consists of the following subtasks: 


Subtask 1.1 - Permits 


Subtask 1.2 - Subcontractor Bid Procurement 


Subtask 1.3 - Pre-Mobilization Activities 


Subtask 1.4 - Utility Clearance 


Subtask 1.5 - Soil Sampling Plan Addendum 


Subtask 1.6 - Submit Soil Sampling Plan Addendum 


(., 6.1.1 Subtask 1.1: Permits 
Applications will be made for permits required to conduct the RI activities as discussed in 
Section 4.3.1. 

6.1.2 Subtask 1.2: Subcontractor Bid Procurement 
Subcontractor bids will be solicited in accordance with federal procurement requirements. Bids 
will be solicited from drilling, analytical laboratory, and surveying subcontractors. Bids will. 
only be solicited from surveyors and drillers that are licensed and certified to operate in the State 
ofConnecticut, as appropriate. Analytical laboratories will be USACE-validated. 

6.1.3 Subtask 1.3: Pre-Mobilization Activities 
This task includes pre-mobilization activities, a Site inspection, and a kick-off meeting. A 
review ofbackground information and an initial site reconnaissance were conducted as part of 
the development of the RIWP to identify potential areas of concern to be investigated. The 
purpose of the review ofprevious reports and W -C files was to utilize existing information to the 
extent possible in identifying potential areas of concern to be investigated. The purpose ofthe 
initial site reconnaissance was to verify previously identified potential areas ofconcern, identify 
other potential environmental issues not previously identified, and identify any open issues 
requiring further evaluation. However, because the plant was in the process of closing 
operations, a number of the buildings were still occupied by machinery at the time ofthe initial 
site reconnaissance. It was, therefore, not possible to fully evaluate all potential locations of 
sumps and pits or other areas into which spills could have migrated and collected. Also, a 
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number of structures containing residual material were scheduled to be cleaned as part of 
vacating the plant. For these reasons, pre-mobilization site inspection will be conducted to 
supplement infonnation obtained during the initial site reconnaissance. The objective of the pre
mobilization site inspection is to: 

• 	 Inspect previously identified potential areas ofconcern (e.g., evaluate integrity of 
sumps and pits and condition of building floors) to confinn the need to sample based 
on presence or fonner presence ofhazardous materials and potential for release to the 
environment. 

• 	 Detennine precise sampling locations and mark and number these locations with 
spray paint. Rough locations based on field measurements will be indicated on 
CADD plans to be provided by plant services. (Precise as-built locations in the 
appropriate coordinate system will be surveyed later.) 

• 	 Identify any special access considerations or requirements for these locations and 
c;)mmunicate these to plant personnel and the selected drilling subcontractor. If 
possible, a representative from the drilling subcontractor will be present. 

• 	 Obtain additional infonnation and locate potential areas ofconcern not located during 
the initial site reconnaissance but identified in the RIWP. 

• 	 Inspect areas not previously accessible because ofmachinery, particularly in those 
buildings partially occupied during the initial site reconnaissance (e.g., Building B-2). 
Evaluate the potential for sampling these areas as additional areas of concern. 

• 	 Establish the availability and need for site support (e.g., work areas, water and 
electricity hook-ups, access to all work areas). 

• 	 Establish the location ofdecontamination pad areas and staging areas for 
investigation-derived waste (IDW). 

A meeting will be held between W -C and the appropriate plant personnel to review the RIWP 
activities, identify support required ofplant personnel, review plant procedures and rules that' 
apply to W -C and its subcontractors, and establish procedures for coordinating activities between 
W -C and other groups at the plant conducting remediation activities. 

6.1.4 Subtask 1.4: Utility Clearance 
Utility clearance for sampling locations will be an on-going process as sampling points are being 
defined, modified, or added during the course of the RI. W-C will rely on plant personnel and a 
utility clearance subcontractor to provide clearance for sampling locations on-site. The 
Connecticut central-clearinghouse ("DIGSAFE") will be contacted at least two full working days 
prior to the start of intrusive activities. During this subtask, initial contact will be made with 
plant personnel responsible for identifying potential subsurface interference by utilities and plant 
infrastructure and the procedure for clearing sampling locations for subsurface utilities with plant 
personnel will be established. Available CADD plans will be reviewed and plans required by W
c for full coverage of the areas to be sampled will be identified. In addition, other utilities that 
may have services beneath the Site will be contacted for markouts. 

I:IPROJECTSIK97161Workp1an (Rev.)lWoIkpIan\riwprev03.docI2S-OCT.98\\WYN 6-3 



SECTIONSIX Work Plan Approach 


6.1.5 Subtask 1.5: Soil Sampling Plan Addendum 

A summary of the results of the pre-mobilization site inspection will be compiled. The Soil 
Sampling Plan Addendum will summarize and document additional information on sampling 
locations obtained as a result of the pre-mobilization site inspection and the kickoff meeting. 
Any additions or deletions to the RIWP locations will be indicated. Rationale for any additions, 
deletions, or other changes will be provided. 

A large scale working sketch of the soil sampling locations for field use based on rough 
measurements made during the pre-mobilization site inspection will be prepared. This plan will 
be available for reference on-site; precise as-built locations in the appropriate coordinate system 
for inclusion in the GIS and import into the GMS will be surveyed later. 

6.1.6 Subtask 1.6: Submit Soil Sampling Plan Addendum 

The Soil Sampling Plan Addendum will be submitted to TACOM, USACE, CDEP, and USEPA. 
This submittal will be for jnformational purposes only to document any changes from the 
proposed scope in the RIWP. 

6.2 TASK 2: GIS/GMS MODEL 
USACE will develop, setup and maintain the GIS/GMS model for the Site. However, W-C will 
coordinate and oversee the development, setup and maintenance ofthe GIS/GMS modeling 
effort. A brief description of the collaborative process is described below. The GIS software 
(ESRI ArcView) will be used to organize and manage the data obtained from the RI and provide 
a basis of evaluating progress with regard to satisfying DQOs by providing graphical output. 
The GMS platform will be used for developing and updating a comprehensive conceptual model 
for the Site and for conducting groundwater modeling. 

Information from the surface water, sediment, biota, soil, infrastructure, and groundwater 
monitoring well sampling will be entered into GIS/GMS on an on-going basis by USACE 
personnel. This information will be supplied by W -C on an on-going during the project. The 
GIS data will be used to setup a GMS comprehensive conceptual model of the Site by USACE 
in coordination with W -C. The GMS will be used as a basis for evaluating the Site conceptually 
as well as more quantitative evaluations (e.g., groundwater flux calculations to surface water 
bodies and modeling performed during the FS). As the GIS/GMS is updated, the entire data set 
will be evaluated in terms of the DQOs (Le., has the data gap been f11led and the DQO satisfied 
or is more sampling needed?). 

6.2.1 Review of Existing Information and Data 

All available field data, laboratory data, and contractor reports relating to previous investigations 
at the SAEP will be reviewed for data completeness, relevance, and usability. Data will be 
categorized into that which may easily be manipulated for input into GIS and that which is 
descriptive or conceptual in nature. USACE will setup/develop/input both historic and current 
GIS data sets. 
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6.2.2 Data Manipulation 
Data designated for input into the GIS database will be compiled by W-C into an appropriate 
electronic input format for reading directly into GIS through a database (e.g., Access). This task 
will require formatting of data tables and compiling surveyed well location data with geological 
layer information and chemical data. USACE will provide the electronic input format for the 
various data sets that will be generated during this project. 

6.2.3 GIS Setup 
The GIS will be setup with appropriate coordinates, elevations, and basemaps for use with the 
GMS modeling platform. USACE will provide standardized input/output formats and will be 
responsible for electronic storage of the data. 

6.2.4 GMS Data Input and Conceptual Model Development 
Existing data collected during the Phase I and Phase II field investigation activities will be 
compiled into the GMS modeling platform by USACE. These data will include boring log 
stratigraphy from well logs; groundwater elevation data; chemical data from surface water, 
sediment, biota, soil, indoor air, and groundwater sampling; location ofwells and surface water 
bodies; and ground surface conditions for groundwater recharge. The resulting GMS geological 
and hydrogeological conceptual model will be collaboratively reviewed by both USACE and W
C personnel for comparison with Site processes. 

6.3 TASK 3: INFRASTRUCTURE EVALUATION 
Task 3 consists of the following subtasks: 

Subtask 3.1 - Evaluate Existing Infrastructure Information (Soil Borings) 

Subtask 3.2 - Coordinate with Plant Close-out ofInfrastructure 

Subtask 3.3 - Evaluate Existing Infrastructure Information (Residue Sampling) 

Subtask 3.4 - Develop Infrastructure Sampling Plan Addendum 

Subtask 3.5 - Submit Infrastructure Sampling Plan Addendum 

Subtask 3.6 - Review by AgencieslEvaluation ofComments by W-C 

Subtask 3.7 - MeetingtTeleconference (Infrastructure Sampling Plan Addendum) 

Subtask 3.8 - Sampling 

Subtask 3.9 - Analytical Laboratory Analysis 

Subtask 3.10 - Data Validation 

Subtask 3.11 - Update GIS/GMS 

The SAEP has a complex system of sanitary, stormwater, and chemical wastewater drainage 
systems, in addition to numerous process and utility lines (gas, electrical, argon, water, 
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(., 	 compressed air, condensate, and fire lines). This complex infrastructure at the Site is of 
significance to the objectives of the RI from three perspectives: 

• 	 As potential past sources of contamination from leakage to the soil and groundwater 
out of the lines at joints, breaks, and other areas ofweakness; 

• 	 As potential continuing sources of contamination from leakage out of the lines to soil 
and groundwater; and, 

• 	 As potential conduits for transport ofcontaminated water and/or residue originating 
from inflow ofwater or residue from contaminated areas surrounding the lines or 
from above the lines at joints, breaks, and other areas ofweakness. 

The approach to investigating the infrastructure within me scope ofthe RI is to 

• 	 Evaluate physical information regarding infrastructure components (Le., location, elevation, 
endpoints, and condition from existing information, on-going plant closure, and limited 
inspection) 

• 	 Incorporate the physical information on infrastructure into the comprehensive conceptual 
model for the site to allow evaluation of infrastructure in relation to site operations and 
known and potential areas ofsoil and groundwater contamination, and 

• 	 Focus initial sampling (both of residue within infrastructure and soil outside of infrastructure) 
on the basis of this evaluation, beginning with locations more likely to represent potential 
sources to the environment (e.g, catch basins, pumping stations) and those likely to contain 
material representative of site operations (e.g., downgradient locations) before proceeding 
with other sampling, if needed, based on the initial sampling. 

6.3.1 Subtask 3.1: Evaluate Existing Infrastructure Information (Soil Borings) 
Infrastructure lines are potentially capable ofacting as preferential flow paths for shallow 
groundwater. To evaluate their potential to act as preferential flow paths for shallow 
groundwater, as-built elevation information will be evaluated in reference to groundwater table 
elevations and nearby potential sources ofcontamination. Ifa significant potential exists, 
additional investigations will need to be evaluated. 

If available, construction details of sanitary/storm lines will be considered when evaluating the 
potential for releases ofNAPL or aggressive/corrosive wastes. Additionally, locations ofareas 
ofdegreasers identified by plant personnel will be evaluated in relation to the infrastructure. Any 
additional information on degreaser locations will be provided in the Infrastructure Sampling 
Plan Addendum. 

The infrastructure evaluation will consider historic potential or documented releases that are not 
part of the current system configuration. Major changes appearing to have a potential of 
impacting the environment will be considered to the extent possible with information in the GIS 
or made readily available by Plant personnel. Video inspection or other form of testing ofkey 
drainage lines may be informative and the need for detailed line testing will be evaluated and 
details included in the Infrastructure Sampling Plan Addendum. 
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Plans provided by SAEP personnel and the integrity of representative pump stations, sumps and 
catch basins will be evaluated. Soil sample results (both visual field screening information and 
analytical data) will be evaluated in relation to possible sources, including nearby drainage lines. 
The relationship between invert elevation, any known information on construction and history of 
the drainage lines, elevation and flow direction ofgroundwater, potential sources from plant 
activities, and results of soil sampling will guide decisions on whether more investigation is 
required related to potential releases from the drainage lines. Infrastructure leading to current 
and historic outfall locations will be targeted for residue evaluations. If results indicate 
contamination, evaluation of upgradient locations will be considered. 

Chemical waste lines are a potential source ofcontamination through leakage to the surrounding 
soil and groundwater. It is assumed that, because the area has documented soil and groundwater 
contamination, the plating area and other areas along the eastern side of Building B-2 associated 
with the chemical waste lines will be remediated and that the chemical waste treatment lines will 
be closed in the process; there is, therefore, no need to independently address waste lines in this 
area within the context of the infrastructure evaluation other than as a potential historical source 
of contamination to the storm sewer system. Major drainage lines, however, (e.g., the main line 
from Building B-2 to the Chemical Waste Treatment Plant) outside of the vicinity of the main 
plating area have not been characterized and will, therefore, be investigated with subsurface soil 
sampling to evaluate potential contamination of surrounding soil and groundwater as a result of 
leakage from the lines. Before any sampling, depths to pipes and other structures representing 
potential sources will need to be determined from either plant sources or direct measurement as 
part of this subtask (All investigations in these areas will be coordinated with Harding Lawson 
Associates who are conducting an investigation in this area at the time of this RlWP). 

Catch basins, sumps, and other structures that represent collection points or areas where drainage 
flow velocities are reduced are more likely to be sources of a release to the environment. 
Accordingly, W-C will evaluate plans provided by SAEP and inspect the integrity of 
representative larger capacity structures (e.g., pumping stations and catch basins) along major 
(downstream) lines identified to evaluate the potential for these structures to be sources ofsoil 
and/or groundwater contamination. Representative structures with potential for a release will be 
treated as potential areas of concern and soil will be sampled just outside of the structure to 
evaluate if the soil has been contaminated. Existing plant information will be reviewed to 
provide information on elevations of infrastructure in areas to be sampled by soil borings. Soil 
borings will conducted as part ofTask 7, below. 

6.3.2 Subtask 3.2: Coordinate with Plant Close-out of Infrastructure 
It is assumed that the potential for subgrade process and waste lines to act as sources of 
contamination will be evaluated and they will be cleaned, closed, and evaluated by plant 
personnel as part ofplant close-out. As these lines are cleaned and closed out, the potential for 
future releases to soil and groundwater from the sub grade and process waste lines and structures 
is eliminated. W -C will coordinate with plant personnel who are in the process ofcleaning and 
closing out the lines to inspect these structures and surrounding materials to 1) evaluate their 
potential to act as sources ofcontamination; 2) evaluate preferential conduits for groundwater 
flow; and 3) evaluate the need to sample the soils to verify soil cleanup as access becomes 
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available. If these lines are found to be interacting with the groundwater flow regime, further 
evaluation in the form of additional soil borings, monitoring wells andlor excavations in areas 
with potential leakage may be considered. 

Similarly, it is assumed that the infrastructure needed to maintain stormwater drainage on the 
Site will remain operational but that many of the internal building drainage structures connected 
to the stormwater system will be cleaned, closed, and evaluated by plant personnel as part of 
plant close-out. The potential for future releases to soil and groundwater from the stormwater 
drainage lines and structures is eliminated as these lines and structures are cleaned and closed
out. W -C will coordinate with plant personnel who are in the process ofcleaning and closing out 
the stormwater drainage lines to inspect these structures and surrounding materials to evaluate 
their potential to act as somces ofcontamination and preferential conduits for groundwater flow 
and to evaluate the need to sample the soils to verify soil cleanup as access becomes available. 

This subtask will be an on-going one as dictated by the schedule ofplant close-out. 

6.3.3 Subtask 3.3: Evaluate Existing Infrastructure Information (Residue Sampling) 

, 
Areas ofpotential somces ofcontaminated soil or groundwater that could potentially affect 
nearby sewers, or vice versa, will be identified. The invert and line elevations of the sewer 
system will be evaluated in relation to groundwater table elevations to evaluate the potential for 
these sewer lines to act as a preferential conduit for groundwater flow. In addition, the relative 
elevations of inverts and lines of the sewer system will be compared with contaminated somce 
areas identified in the Phase I and Phase II investigations and this RI sampling to determine 
potential for the sewer to be a source and/or potential for contaminated inflow into the sewer and 
evaluate need to sample downgradient residue in sewers. Following this evaluation, a tiered 
sampling approach will be developed in which residue will be sampled in major downstream 
pumping stations (after inspection), and downstream ofareas that are likely to have produced 
contamination, and upstream ofareas of contaminated soil that could potentially be attributable 
to leakage from the infrastructure. (Administrative areas or other areas removed from potential 
somces will not need to be sampled.) If contaminated residue is found, then, based on an 
evaluation of detailed drawings and areas ofcontaminated soil and groundwater upstream, the 
need to do further sampling of the drainage system will be evaluated. 

6.3.4 Subtask 3.4: Develop Infrastructure Sampling Plan Addendum 

Following completion of Subtask 3.3, an Infrastructure Sampling Plan Addendum will be 
prepared. The Infrastructure Sampling Plan Addendum will include sampling ofresidue in 
structures, as described in the discussion for Subtask 3.3, above. Soil borings outside of 
structures will be addressed in the Soil Sampling Plan Addendum (Subtask 1.5) and will be 
conducted during Task 7. 

Based on current information, collection ofan estimated 20 samples will be proposed. The 
Infrastructure Sampling Plan Addendum will provide details on sampling locations, rationale, 
parameters, and methods. Any health and safety issues specific to the conduct of the 
Infrastructure Sampling Plan Addendum and outside of the SSHP submitted as part ofthe RIWP 
will also be addressed. 
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6.3.5 Subtask 3.5: Submit Infrastructure Sampling Plan Addendum 

The Infrastructure Sampling Plan Addendum will be submitted to TACOM, USACE, CDEP, and 
USEP A for review and comment. 

6.3.6 Subtask 3.6: Review by Agencies/Evaluation of Comments by W-C 

This subtask consists of review of the Infrastructure Sampling Plan Addendum by TACOM, 
USACE, CDEP, and USEPA and subsequent evaluation of these comments by W-C. Comments 
on the Infrastructure Sampling Plan Addendum will be provided to W-C as one consolidated set 
ofcomments at the mid-point of the review period schedule. W-C will evaluate the comments 
during the second halfof the review/evaluation period schedule. 

6.3.7 Subtask 3.7: MeetinglTeleconference (Infrastructure Sampling Plan Addendum) 

A meeting or teleconference will be held with representatives ofTACOM, USACE, CDEP , and 
USEP A, as required, to discuss the comments and resolve any open issues regarding the 
Infrastructure Sampling Plan Addendum. 

6.3.8 Subtask 3.8: Sampling 

Residue sampling and any other investigations included in the Infrastructure Sampling Plan 
Addendum will be conducted in accordance with the FSP contained in Appendix A as modified 
by the Infrastructure Sampling Plan Addendum. Based on current information, an estimated 20 
samples will be collected. If contaminated residue is found, then, based on an evaluation of 
detailed drawings and areas ofcontaminated soil and groundwater upstream, the need to do 
further sampling of the drainage system will be evaluated. 

6.3.9 Subtask 3.9: Analytical Laboratory Analysis 

All samples will be submitted to the analytical laboratory for analysis ofTCL VOCs, SVOCs, 
PCBs, TAL Metals, and cyanides or as modified by the Infrastructure Sampling Plan Addendum. 
Normal turnaround analytical laboratory results will be obtained. 

6.3.10 Subtask 3.10: Data Validation 

All data will be validated in accordance with the procedures specified in the QAPP contained in 
AppendixA. 

6.3.11 Subtask 3.11: Update GIS/GMS 

Information from the infrastructure sampling will be entered into the GIS/GMS, as appropriate, 
subject to the input limitations of the programs. The GIS/GMS will be used as a basis for 
evaluating the Site conceptually as well as more quantitatively. Entering the data into the 
GIS/GMS will allow evaluation of sampling results in relation to potential sources of 
contamination. It will also facilitate the graphical presentation of the site data, including the data 
obtained from the infrastructure sampling, within the framework ofa comprehensive conceptual 
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model for the Site. As the GIS/GMS is updated, the comprehensive conceptual model for the 
Site will be evaluated in terms of the DQOs (i.e., has the nature and extent of contamination 
attributable to the infrastructure been defined, or is more sampling needed?). 

6.4 TASK 4: SURFACE WATER SAMPLING 
Task 4 consists of the following subtasks: 

Subtask 4.1 - Mobilization 

Subtask 4.2 - Sampling 

Subtask 4.3 - Analytical Laboratory Analysis 

Subtask 4.4 - Data Validation 

Subtask 4.5 - Update GIS/GMS 

Subtask 4.6 - Surveying 

Surface water data will be collected from the Outfall 008IMarine Basin area and a minimum of 
three stations from a suitable reference area across the Housatonic River adjacent to Nell's Island 
(Figure 2a on the FSP) to determine relative concentrations of site-related constituents. Surface 
water data collected during the Phase I investigation demonstrated that it does not represent an 
important exposure medium (see Appendix C). In selection of the reference areas, they will be 
out of the influence of the Site. Keeping environmental factors, such as, salinity, sediment type, 
organic content, hydrology, depth and biota as similar as possible. 

Specifically, the relative concentrations of site-related constituents found in filtered and 
unfiltered surface water samples will be used to assess the threat to human health from surface 
water in this area versus the threat posed by regional groundwater contamination using available 
data from monitoring wells adjacent to the Site. Site-related constituent concentrations will also 
be compared to ecological benchmarks to identify the potential threat to ecological resources. 
beyond that attributable to regional surface water contamination. These data will be available to 
the regulatory agencies for review. 

6.4.1 Subtask 4.1: Mobilization 
Prior to sampling, local tide charts will be consulted to insure that the sampling is performed at 
the correct tidal stages. Water quality meters will be calibrated to insure valid measurements are 
taken. Part of the mobilization subtask will also include an inventory of onboard equipment to 
ensure that the work will be performed efficiently and taking all safety precautions into 
consideration. Water quality and Global Positioning System (GPS) meters will be calibrated in 
accordance with their user's manuals to insure valid measurements are taken. 

6.4.2 Subtask 4.2: Sampling 
The potential contribution of site-related constituents in the area ofOutfall 008 and the Marine 
Basin will be investigated as part of the RI. Surface water data will be collected from the Outfall 
008/Marine Basin area and a suitable reference area in a tidal wetland drainage located across the 
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Housatonic River (Figure 2a of the FSP). A suitable reference area is one which is out of the 
influence of the Site while possessing similar substrate, depth, salinity, hydrology and biota. 
Sampling will occur at or near low tide to ensure minimal dilution by tidal waters. Details on the 
surface water sampling program are provided in the FSP contained in Appendix A. 

6.4.3 Subtask 4.3: Analytical Laboratory Analysis 
Surface water samples will be analyzed for TCL VOCs, PAHs, PCBs, cyanide and TAL metals 
(filtered and nonfiltered). Metal speciation will also be performed for arsenic, mercury, and 
chromium. These parameters were selected based on the results of previous surface water 
analyses in the site vicinity, specific requests of the CDEP and USEPA, and on the fact that no 
surface water data has been collected from Marine Basin in previous investigations. 

6.4.4 Subtask 4.4: Data Validation 
All data will be validated in accordance with procedures specified in the QAPP contained in 
AppendixA. 

6.4.5 Subtask 4.5: Update GIS/GMS 
Information from the surface water sampling will be entered into the GIS/GMS, as appropriate. 
The GIS/GMS will be used as a basis for evaluating the Site conceptually as well as more 
quantitatively. Entering the data into the GIS/GMS will allow evaluation of sampling results in 
relation to potential sources of contamination. It will also facilitate the graphical presentation of 
the site data, including the data obtained from the surface water sampling, within the framework 
ofa comprehensive conceptual model for the Site. As the GIS/GMS is updated, the 
comprehensive conceptual model for the Site will be evaluated in terms ofthe DQOs (Le., do site 
related constituents detected in Marine Basin surface water exceeds standards?). 

6.4.6 Subtask 4.6: Surveying 
All sampling stations will be surveyed using a hand held GPS unit with sub meter accuracy. 

6.5 TASK 5: SEDIMENT SAMPLING 
Task 5 consists of the following subtasks: 

Subtask 5.1 - Mobilization 

Subtask 5.2 - Sampling 

Subtask 5.3 - Analytical Laboratory Analysis 

Subtask 5.4 - Data Validation 

Subtask 5.5 - Update GIS/GMS 

Subtask 5.6 - Surveying 
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Material provided in the Technical Memorandwn (Appendix C) provides the rationale and 
support for much of the proposed sampling effort. Previously collected data were the primary 
consideration in the design of the proposed program. This approach minimizes potential for 
duplication of effort and conflicting results. 

Sediments will be collected in the vicinity of the outfalls and adjacent to the Causeway in the 
mudflat area to better delineate and assess areas that may be impacted by site-related 
constituents. Additional stations will be located between Outfall 008 and Marine Basin since this 
area was not delineated in previous investigations. Sediments will be collected for chemical 
analyses (including A VS/SEM), toxicity testing, and benthic community analyses. 
Bioaccwnulation testing using an appropriate infaunal organism will also be performed. These 
data will be used to evaluate potential risk to hwnans and aquatic receptors from exposure to 
these sediments. Effects Range-Low (ERLs) will be used for sediment chemistry benchmarks. 

6.5.1 Subtask 5.1: Mobilization 

Prior to sampling, local tide charts will be consulted to insure that sufficient water is present in 
the intertidal mudflat area to operate a vessel. Water quality and GPS meters will be calibrated in 
accordance with their user's manuals to insure valid measurements are taken. Part of the 
mobilization subtask will also include an inventory ofonboard equipment to ensure that the work 
will be performed efficiently and taking all safety precautions into consideration. 

6.5.2 Subtask 5.2: Sampling 

Details on the sediment sampling program are provided in the FSP contained in Appendix A. 

6.5.2.1 Litho/ogy/Bathymetry 

Lithologic and bathymetric observations will be recorded as part of the characterization of the 
Intertidal Mudflat area and Outfall 008IMarine Basin area, prior to sediment sampling. 
Observations will include surface water depth, depth ofmud or noncohesive sediments (where 
possible), general description ofgrain size and color, and stratigraphy, where appropriate. A 
total of 12 stations (i.e., 9 in the mudflats and 3 in the Marine Basin) will be surveyed for these 
data as shown on Table 1 and Figure 2 (of the FSP). Incidental information will also be collected 
at all stations where sediment data are collected. 

6.5.2.2 Sediment 

Sediment samples will be collected using a properly decontaminated hand-held coring device 
from the surface and at depth at a total ofeight stations located in the Intertidal Mudflats adjacent 
to the outfalls. Surficial sediments will reflect conditions in the biologically active zone, while 
sediments below this depth reflect historical deposition. 

For the remainder of the sediment stations adjacent to the Causeway, 008IMarineIBasin area and 
the reference location, sediments will be collected only from the biologically active zone. All 
sediments will be analyzed for chemistry and physicochemical parameters. In addition, some 
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surficial sediments will also be analyzed for A VS/SEM, toxicity and bioaccumulation testing, 
and benthic community analyses. 

Sediment samples will be collected with a stainless steel hand held corer, Eckman Dredge, Petite 
Ponar Grab sampler, shovel, or similar suitable sampling device. Sufficient sediment will be 
collected from each location and homogenized to perfonn all tests except benthic analyses. 

6.5.2.3 Benthos 

All benthic samples will be collected using a sampler of known surface area (e.g., petite Ponar 
bottom grab, sampling area 36 in2). Three replicates will be collected at each station. Pertinent 
field observations, such as sample time, sediment texture, color and odor, will be recorded in the 
field logbook. 

Reference stations for collection of sediment chemistry data will be field located across the 
Housatonic River in drainageways ofNell's Island (Figure 2a). Available sediment background 
data collected as part of the Raymark Superfund Site will also be used. 

6.5.3 Subtask 6.5.3: Analytical Laboratory Analysis 

6.5.3.1 Sediment Chemistry 

All sediment samples will have chemical analysis perfonned for TCL VOCs, PAHs, PCBs, TAL 
Metals (including arsenic, mercury, and chromium speciation), cyanide, and physicochemical 
parameters. AVS will be analyzed along with mercury, copper, nickel, lead, and zinc at selected 
stations. 

Physicochemical Parameters. All samples will be analyzed for physicochemical parameters 
including TOC, grain size, percent moisture, and solids. 

Sediment Toxicity Testing. The test organisms for the toxicity testing were selected based on 
their specific presence, or the presence ofclosely related organisms, in the study area. The 
following tests will be perfonned: 

• 20-day Neanthes arenaceodentata. Endpoints: mortality, growth; and, 

• 28-day Leptocheirus plumulosus. Endpoints: mortality, growth, reproduction. 

6.5.3.2 Bioaccumulation Testing 

As with toxicity test organisms, test organisms for bioaccumulation testing were selected based 
on their known occurrence in the study area. The specific laboratory protocol for the 28-day 
Nereis virens test has been selected based upon its reliability in the scientific community. Tissue 
will be analyzed for PCBs and TAL metals. 

6.5.3.3 Benthic Community Analyses 

Samples will be sorted under dissecting microscopes in the laboratory. Organisms recovered will 
be identified to the lowest practical taxon and enumerated. Metrics most likely to be used will 
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include density (i.e., number of individuals per square foot); richness (Le., number of taxa per 
station), community loss index (Le., measure of similarity with reference locations); and percent 
dominant taxon. A qualitative description of the communities observed will also be provided. 

6.5.4 Subtask 5.4: Data Validation 

All data will be validated in accordance with procedures specified in the QAPP contained in 
Appendix A. Toxicity testing and bioaccumulation reports will also be reviewed to ensure 
adherence to laboratory and work plan protocols. 

6.S.5 Subtask 5.5: Update GIS/GMS 

Information from the sediment sampling will be entered into the GIS/GMS, as appropriate. The 
GIS/GMS will be used as a basis for evaluating the Site conceptually as well as more 
quantitatively. Entering the data into the GIS/GMS will allow evaluation of sampling results in 
relation to potential sources ofcontamination. It will also facilitate the graphical presentation of 
the site data, including the data obtained from the sediment sampling, within the framework of a 
comprehensive conceptual model for the Site. As the GIS/GMS is updated, the comprehensive 
conceptual model for the Site will be evaluated in terms of the DQOs (i.e., has the nature and 
extent of sediment contamination in the intertidal mudflats and Marine Basin been characterized, 
or is more sampling needed?). 

6.5.6 Subtask 5.6: Surveying 

All sampling stations will be surveyed using a hand held GPS unit with sub meter accuracy. 

6.6 TASK 6: BIOTA SAMPLING 
Task 6 consists of the following subtasks: 

Subtask 6.1 - Mobilization 

Subtask 6.2 - Sampling 

Subtask 6.3 - Analytical Laboratory Analysis 

Subtask 6.4 - Data Validation 

Subtask 6.5 - Update GIS/GMS 

Subtask 6.6 - Surveying 

Qualitative fish community surveys will be performed in the intertidal mudflat area and Outfall 
008IMarine Basin area. Depending on the species identified in these areas, whole body 
(including offal) tissues of a recreationaVcommercial species and a prey species, and fillets ofa 
recreationally or commercially important species will be retained for tissue analyses. Whole 
body tissues will be analyzed to determine exposure to higher trophic levels, including predatory 
fish, wading birds, and piscivorous mammals. Oyster tissues, or a similar shellfish consumed by 
humans, will also be collected from the Marine Basin area to estimate risk for the human health 
risk assessment as well as establish exposure to higher trophic levels from ingestion of the 
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shellfish tissue. Connecticut Water Quality Criteria for Aquatic Life will be used for screening 
historical data. 

6.6.1 Subtask 6.1: Mobilization 
Prior to sampling, local tide charts will be consulted to insure that sufficient water is present in 
the intertidal mudflat area to operate a vesseL Water quality and GPS meters will be calibrated 
in accordance with their user's manuals to insure valid measurements are taken. Part ofthe 
mobilization subtask will also include an inventory ofonboard equipment to ensure that the work 
will be performed efficiently and taking all safety precautions into consideration. 

6.6.2 SubtasK 6.2: Sampling 
Details on the biota sampling program are provided in the FSP contained in Appendix A. 

6.6.2.1 Shellfish 

Oysters or consumable bivalves will be collected from Marine Basin and one reference location 
in the wetland area across the Housatonic River. Samples will be collected manually, or using 
hand tools such as a decontaminated shovel, rake or other suitable collection device. A total of 
approximately 45g of tissue are needed (Le., 30g for PCBs, 109 for metals, and 3g for lipids). 
Station locations will correspond as nearly as possible to the stations used for sediment and 
surface water sampling but will be dictated by presence of the bivalves. 

At each location where shellfish are collected, water quality parameters including temperature, 
pH, dissolved oxygen, alkalinity, and hardness will be recorded. Additional field observations 
will also be recorded such as substrate type, odors, presence ofother biota, etc. 

6.6.2.2 Finfish 

Fish sampling will be performed by seining or gill netting to qualitatively characterize fish 
populations occurring on the Intertidal Mudflats, adjacent to the SAEP site, and in the Marine 
Basin. Fish will also be collected from a suitable reference location. Sampling at all locations 
will occur during a preliminary one-day site reconnaissance. Subsequent sampling procedures 
will be determined following this preliminary effort. 

Where it is determined that suitable species occur in adequate numbers, attempts will be made to 
collect a minimum of five replicate fish samples each ofa prey species and an edible species. A 
total of approximately 45g of tissue are needed (Le., 30g for PCBs, 109 for metals, and 3g for 
lipids). Whole body (including offal) fish samples will be collected ofprey species, and data 
used as input into the Ecological Risk Assessment (ERA). Edible fillet samples will also be 
collected and provide input into the Human Health Risk Assessment (HHRA). The fillet samples 
will be taken from an important local commercial and recreational species (e.g., American shad, 
Atlantic herring, or tautog). 
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6.6.3 Subtask 6.3: Analytical Laboratory Analysis 

Shellfish and fish tissues will be analyzed for PCBs, TAL metals, percent lipids, and percent 
moisture using methods described in the FSP contained in Appendix A. Sample handling 
requirements are provided in Table 2 of the FSP. SVOCs and pesticides were not included in the 
list of tissue analytes since previous surface water, sediment and biota tissue analysis 
demonstrated that they are not consistently widespread in aquatic media of the Site. Where 
detected, SVOCs are generally present in low concentrations. These data in combination with 
SVOCs not bioaccumulating at concentrations observed adjacent to the Site, warranted exclusion 
in the tissue analyses. 

6.6.4 Subtask 6.4: Data Validation 

Laboratory reports providing specific documentation ofprocedures and results, will be reviewed 
to ensure adherence to laboratory and work plan protocols. 

6.6.5 Subtask 6.5: Update GIS/GMS 

Information from the biota sampling will be entered into the GIS/GMS, as appropriate. The 
GIS/GMS will be used as a basis for evaluating the Site conceptually as well as more 
quantitatively. Entering the data into the GIS/GMS will allow evaluation of sampling results in 
relation to potential sources ofcontamination. It will also facilitate the graphical presentation of 
the site data, including the data obtained from the biota sampling, within the framework of a 
comprehensive conceptual model for the Site. 

6.6.6 Subtask 6.6: Surveying 

All sampling stations will be surveyed using a hand held GPS unit with sub meter accuracy. 

6.7 TASK 7: SOIL SAMPLING 
Task 7 consists of the following subtasks: 

Subtask 7.1 - Mobilize Soil Sampling Subcontractor 

Subtask 7.2 - Utility Clearance 

Subtask 7.3 - Collect Soil Samples 

Subtask 7.4 - Laboratory Analysis 

Subtask 7.5 - Data Validation 

Subtask 7.6 - Update GIS/GMS 

Subtask 7.7 - Surveying 

The basic characteristics that drive the approach to investigating soils at the Site are: 1) the 
relatively large size of the Site; 2) it's relatively complexity, i.e., there are numerous potential 
sources; 3) the relatively long and varied history of Site operations, i.e., potential for 
contamination sources and locations having changed over the course of the history of the Site; 
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and, 4) difficulty of subsurface access because of building floor slabs and numerous potential 
subsurface interferences, Le., utilities and plant infrastructure. 

Because of the long and varied history ofoperations at the Site, the potential for the existence of 
former sources ofcontamination where little or no present day evidence remains. The various 
data needs of the site re-use plans and the entire site should be subject to some degree of 
investigation to satisfy the objective ofcharacterizing nature and extent of contamination. 
Because the Site is large, survey techniques that provide wide coverage at a relatively low level 
ofdata quality (screening data) to identify areas ofcontamination at a gross level to then be 
investigated using more detailed, higher data quality (and cost) methods (definitive data) were 
considered. 

Non-intrusive survey methods (e.g., geophysical) were ruled out because of the interference from 
the intricate Site infrastructure and the limited information obtained by such surveys. A soil gas 
survey only addresses one of the class ofcontaminants at the Site (volatile organics). Adding a 
field screening for inorganics would involve collecting soil samples from the same location as 
the soil gas and analyzing them for inorganics using a mobile laboratory or field method such as 
x-ray fluorescence (XRF). However, neither of these screening methods provides data that are 
useable for risk assessment or for comparison to remediation standards. Given the potential 
difficulty in accessing subsurface soils and that analytical laboratory data will be required from 
all areas of the Site regardless of the results of any screening data, the strategy selected is to 
obtain the maximum amount of data with the highest level of quality and usability required by 
the RI (i.e., definitive data analytical laboratory data) over the entire Site (both identified 
potential areas ofconcern and the remainder of the Site) with a minimum number of access 
locations. 

A mobile laboratory was also considered. A major advantage ofa mobile lab is that it allows one 
to make decisions regarding sampling (generally for real-time delineation) without having for 
off-site laboratories to provide analytical results (typically 2 or more weeks at normal turnaround 
time). In the case of the SAEP, its large size, which adds to the complexity of the RI but also. 
provides an advantage from the standpoint that the several rounds of sampling can be conducted 
without demobilizing before analytical laboratory data from an off-site laboratory becomes 
available. Furthermore, mobile laboratories are most cost effective in situations where analysis 
ofa limited number of targeted parameters is needed. In the case of the SAEP RI, the data 
objective, as stated above, is for high quality data for a wide range ofparameters. For these 
reasons, a mobile laboratory was not included in the scope ofwork. 

Using information in previous investigation reports and provided by SAEP, correspondence and 
meetings with USEP A and CDEP regarding the Phase I and II Investigations, and the initial site 
reconnaissance, the need for sampling the subsurface at the various potential areas ofconcern 
identified in reports of these investigations was evaluated. The potential for sampling these areas 
was evaluated on the basis of: 

• 	 potential for presence ofhazardous materials (e.g., activities likely to have required 
the use of fuels, solvents, etc.); 

• 	 evidence of actual or potential release, (e.g., analytical laboratory data, reports of 
spills, visible stains); and, 
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• 	 potential migration pathway to the subsurface (e.g., cracked flooring, drains, sumps, 
pits, pipes). 

Because all buildings were not vacant, the precise locations of a number of areas referred to in 
the information reviewed could not be determined at the time of the initial site reconnaissance. 
These locations will be confirmed during Task 1 - Pre-Mobilization Activities. Information on 
identified AOCs is provided in Table 4 of the FSP provided in Appendix A. 

6.7.1 Subtask 7.1: Mobilize Soil Sampling Subcontractor 

The selected soil sampling subcontractor will be contal;ted and scheduled to begin work at the 
Site. The subcontractor will make all arrangements for access and required site support for this 
Subtask. 

6.7.2 Subtask 7.2: Utility Clearance 

Utility clearance for sampling locations will be an on-going process as sampling points are being 
defined, modified, and added during the course of the RI. W -C will rely on plant personnel and a 
utility clearance subcontractor to provide clearance for sampling locations on-site. The 
Connecticut central-clearinghouse ("DIGSAFE") will be contacted at least two full working days 
prior to the start of intrusive activities. 

6.7.3 Subtask 7.3: Collect Soil Samples 

Details on the soil sampling program are provided in the FSP contained in Appendix A 

The soil sampling will be conducted in an iterative manner: soil borings in potential areas of 
concern will be sampled across the entire site during this Subtask for initial characterization. 
Analytical parameters will cover a wide range ofpotential contaminants (TCL VOCs and 
SVOCs, PCBs (shallow samples only), TAL Metals, and cyanide). Selected samples will be 
analyzed for remedial design-related parameters (e.g., TOC, grain size distribution, total 
petroleum hydrocarbons (TPH), and remediation parameters) based on the results of the initial 
characterization testing. 

All soil sampling will extend to at least the water table (estimated at 4 to 11 ft below ground 
surface, depending on location). Deeper vertical profiling may be conducted in areas in which 
contamination extends below the water table. Soil samples will be obtained using Hollow-stem 
augers (HSA) and split-spoon advancement methods. 

All boreholes will be sampled continuously. One soil sample will be submitted for analytical 
laboratory analysis from the zero to six inch interval below grade or any paved surface (Le., first 
split spoon) or within one foot below the depth of the potential release source, if known (e.g., the 
depth ofthe bottom ofa sump). A second sample will be submitted from the interval 
immediately above the water table. Additional samples may be collected based on visual, 
olfactory, or field screening evidence ofcontamination. Provisions will be made to split samples 
with other contractors on-site, subject to available sample volumes. 
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Although analytical laboratory data are a primary input needed for risk assessment, field 
observations are equally important from the perspective of evaluating potential interim remedial 
actions. Careful notes will be kept regarding visual, olfactory, and field screening instrument 
observations because, in addition to providing the basis for biasing a sample for submittal to the 
analytical laboratory , this will provide important information needed to define potential source 
areas. Any floating product at the water table or free product in the soil samples will be noted. If 
material is encountered that, based on field observations, appears to be potential source material 
(Le., visual and olfactory evidence of contamination), selected samples may be analyzed using 
the Synthetic Precipitation Leaching Procedure (SPLP) for comparison with CDEP pollutant 
mobility criteria. In addition, potential source material that appears to be of sufficiently limited 
extent to potentially be excavated as part ofan Interim Removal Action will be analyzed using 
Toxicity Characteristic Leaching Procedure (TCLP) methods. 

6.7.4 Subtask 7.4: laboratory Analysis 
All samples will be submitted to the analytical laboratory for analysis in accordance with the 
parameters and procedures listed in the QAPP contained in Appendix A and as modified by the 
Soil Sampling Plan Addendum. Normal turnaround analytical laboratory results will be 
obtained. All samples will be extracted for possible later analysis by SPLP methodology if 
concentrations ofany semivolatiles, PCBs, or metals exceed the SPLP-based pollutant mobility 
RSRs multiplied by 20 (i.e., the SPLP dilution factor). 

6.7.5 Subtask 7.5: Data Validation 
All data will be validated in accordance with procedures specified in the QAPP contained in 
AppendixA. 

6.7.6 Subtask 7.6: Update GIS/GMS 
Information from the soil sampling will be entered into the GIS/GMS, as appropriate. The 
GIS/GMS will be used as a basis for evaluating the Site conceptually as well as more 
quantitatively. Entering the data into the GIS/GMS will allow evaluation ofsampling results in 
relation to potential sources of contamination. It will also facilitate the graphical presentation of 
the site data, including the data obtained from the soil sampling, within the framework ofa 
comprehensive conceptual model for the Site. As the GIS/GMS is updated, the comprehensive 
conceptual model for the Site will be evaluated in terms of the DQOs (Le., has the nature and 
extent ofsoil contamination attributable to the infrastructure been characterized, or is more 
sampling needed?). 

6.7.7 Subtask 7.7: Surveying 
All boring locations will be surveyed in Connecticut State Plane coordinates for tie-in to the 
existing Site survey. Horizontal locations will be surveyed to the nearest 0.01 foot. Surface 
elevations will be vertically surveyed in elevation above MSL to the nearest 0.01 foot to a 
consistent National Geodetic Vertical Datum (NGVD) for comparison to previous Site surveys. 
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6.8 TASK 8: SOIL GAS SAMPLING 
Task 8 consists of the following subtasks: 

Subtask 8.1 - Evaluate Soil Sampling DatalDevelop Soil Gas Sampling Plan Addendum 

Subtask 8.2 - Submit Soil Gas Sampling Plan Addendum 

Subtask 8.3 - Review by AgencieslEvaluation of Comments by W-C 

Subtask 8.4 - Meetingffeleconference (Soil Gas Sampling Plan Addendum) 

Subtask 8.5 - Sampling 

Subtask 8.6 - Analytical Laboratory Analysis 

Subtask 8.7 - Update GIS/GMS 

The soil gas sampling will consist ofthe collection of approximately 40 soil gas samples 
collected at a depth ofapproximately two to five feet below grade. 

6.8.1 Subtask 8.1: Evaluate Soil Sampling Data/Develop Indoor Sampling Plan Addendum 

The focus of the soil gas sampling program is to evaluate those locations where VOC 
contamination in the subsurface soil may be volatilizing and, by some means, entering into the 
building air space thereby causing an indoor air quality problem. Consequently, the soil gas 
sampling program cannot be definitively determined until after the soil sampling program (Task 
7) is performed. 

Under this subtask, results of analytical testing on the soil samples collected during Task 7 will 
be reviewed. Based upon this review, a list ofVOCs which are potentially present in the 
building interiors will be developed. Sampling locations will be chosen based on the reported 
concentrations ofVOCs for the soils, historical information about manufacturing plant processes 
including known occurrences of spills, and visual observation. Details of the soil gas sampling 
locations and sampling frequency will be included in the Soil Gas Sampling Plan Addendum: 

6.8.2 Subtask 8.2: Submit Soil Gas Sampling Plan Addendum 

The Soil Gas Sampling Plan Addendum will be submitted to TACOM, USACE, CDEP, and 
USEP A for review and comment. 

6.8.3 Subtask 8.3: Review by Agencies/Evaluation of Comments by W-C 

This subtask consists ofreview of the Soil Gas Sampling Plan Addendum by TACOM, USACE, 
CDEP, and USEPA and subsequent evaluation of these comments by W-C. Comments on the 
Soil Gas Sampling Plan Addendum will be provided to W -C as one consolidated set of 
comments at the mid-point of the review period. W-C will evaluate the comments during the 
second halfof the review/evaluation period. 

6.8.4 Subtask 8.4: MeetinglTeleconference (Soil Gas Sampling Plan Addendum) 

A meeting or teleconference will be held with representatives ofTACOM, USACE, CDEP ,and 
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USEP A, as required to discuss the comments and resolve any open issues regarding the Soil Gas 
Sampling Plan Addendum. 

6.8.5 Subtask 8.5: Sampling 
Information on the soil gas sampling program are provided in the FSP contained in Appendix A. 
Soil gas samples will be collected using by inserting an evacuated tube into a small borehole 
extending approximately two to five feet below grade. Analytical parameters and sampling 
locations will be determined from the soil sampling results. Indoor soil gas sampling locations 
and analytical parameters will be finalized based on the results of analytical testing ofsoil 
sampling from previous investigations. An estimated 40 samples will be collected from 
locations in buildings across the Site. Ten samples are estimated for Building B-2, five each in 
Buildings B-16, B-3, and B-6, and the remaining 15 samples distributed among the other 
buildings on-site. 

6.8.6 Subtask 8.6: Analytical Laboratory Analysis 
The contract laboratory will analyze the samples for the parameters specified in the FSP 
contained in Appendix A modified, if necessary, in the Soil Gas Sampling Plan Addendum. 

6.8.7 Subtask 8.7: Update GIS/GMS 
Information from the soil gas sampling will be entered into the GIS/GMS, as appropriate. The 
GIS/GMS will be used as a basis for evaluating the Site conceptually as well as more 
quantitatively. Entering the data into the GIS/GMS will allow evaluation of sampling results in 
relation to potential sources of contamination. It will also facilitate the graphical presentation of 
the site data, including the data obtained from the soil gas sampling, within the framework ofa 
comprehensive conceptual model for the Site. As the GIS/GMS is updated, the comprehensive 
conceptual model for the Site will be evaluated in terms of the DQOs (Le., do concentrations of 
site related constituents in soil gas exceed criteria). 

6.9 TASK 9: GROUNDWATER 
Task 9 consists of the following subtasks: 

Subtask 9.1 - Develop Groundwater Sampling Plan Addendum 

Subtask 9.2 - Submit Groundwater Sampling Plan Addendum 

Subtask 9.3 - Review by Agencies !Evaluation ofComments by W-C 

Subtask 9.4 - MeetinglTeleconference (Groundwater Sampling Plan Addendum) 

Subtask 9.5 - Mobilize Monitoring Well Installation Subcontractor 

Subtask 9.6 - Utility Clearance 

Subtask 9.7 - InstallationIDevelopment ofMonitoring Wells 

Subtask 9.8 - Surveying 

Subtask 9.9 - Monitoring Well Sampling - Round 1 
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Subtask 9.10 - Analytical Laboratory Analysis - Round 1 

Subtask 9.11 - Data Validation Round 1 

Subtask 9.12 - Monitoring Well Sampling - Round 2 

Subtask 9.13 - Analytical Laboratory Analysis - Round 2 

Subtask 9.14 - Data Validation - Round 2 

Subtask 9.15 - Aquifer Testing 

Subtask 9.16 - Update GIS/GMS 

Groundwater flow and contaminant transport may be an important pathway for environmental 
exposure to contaminants at the SAEP. To determine 1) whether contamination originating at 
the Site has impacted on-site groundwater, 2) whether that contamination has migrated or may 
migrate to off-site locations via groundwater, 3) extent of groundwater impacts, and 4) what 
potential remedies may be effective in preventing or eliminating further contamination, a 
thorough understanding of groundwater flow and contaminant transport at and near the Site is 
necessary. In addition, an understanding of the groundwater interactions with the soil, sediment, 
and the surface water will identify or eliminate other potential exposure pathways. 

General procedures for the groundwater investigation program are provided in the FSP contained 
in Appendix A. These procedures will be revised, if necessary, in the Groundwater Sampling 
Plan Addendum. 

6.9.1 Subtask 9.1: Develop Groundwater Sampling Plan Addendum 
To date, a number ofmonitoring wells have been installed at the Site. Using groundwater 
elevation and groundwater quality data from these wells, a preliminary conceptualization of the 
groundwater flow was portrayed in the Phase II Report. However, the current set ofmonitoring 
wells cannot provide sufficient data for a complete understanding ofgroundwater flow and 
contaminant transport for the following reasons: 

• 	 Current site wells are widely spaced; 

• 	 Certain areas of the Site contain no wells; 

• 	 Only a limited number ofwells are in vertical clusters; 

• 	 Only three bedrock surface wells exist; 

• 	 Wells are not located in a manner that would allow for an evaluation ofgroundwater
surface water interactions; 

• 	 Very few off-site wells exist; and, 

• 	 No wells are located in the tidal flat area. 

The Site has been divided into seven on and off-site areas critical to the determination of 
exposure pathways in which collection ofadditional groundwater information will be necessary 
for a complete understanding ofgroundwater flow and contaminant transport. This division into 
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seven areas is based on the conceptualization of the overall hydrologic regime at the site and an 
evaluation of the relative amount of groundwater information available from an area: 

• 	 Area 1 - Northern portion of the Site with potential groundwater flow from the Site to 
both Frash Pond and intertidal mudflats. 

• 	 Area 2 - Eastern portion of the Site with groundwater flow from the Site to the 
intertidal mudflats. 

• 	 Area 3 - West of the Site with groundwater flow onto the Site from the airport 

• 	 Area 4 - West of the Site with potential groundwater flow both onto the Site from 
off-site and, into Frash Pond from off-site, and to Frash Pond from on-site. 

• 	 Area 5 - Area in central portion ofsite (primarily Buildings B-2 and B-3) where no 
information on groundwater flow or quantity is available. 

• 	 Area 6 - Southern portion of the Site where groundwater flow is both to the intertidal 
mudflats and the drainage channel 

• 	 Area 7 - Area south of the Site 

These areas are outlined in Figure 4 and corresponding critical issues are summarized in Table 3. 
Other critical issues may become apparent as the investigation proceeds. 

In each of the areas monitoring wells are needed to 1) better define and quantify the groundwater 
flow, horizontal and vertical gradients and flow quantities in areas where data gaps exist, and 2) 
define the nature and extent of groundwater contamination. Understanding the groundwater flow 
regime will allow for an identification of receptors through an assessment of the potential for 
contamination originating at the Site to be conveyed to off-site locations and to surface water 
bodies by way of the groundwater. Understanding the groundwater quality will allow for an 
evaluation ofrisk to identified potential ieceptors. 

Table 3 lists the estimated number ofmonitoring wells needed to address the issues, based on W
C's present understanding of the hydrogeology ofthe Site, potential sources ofcontamination; 
USEPA and CDEP comments on the Phase II Report, number ofexisting wells, and the 
objectives ofmonitoring the groundwater (Le., groundwater flow or groundwater quality). These 
estimates are subject to change during the implementation of the RI after all existing Phase I and 
Phase II data, and newly obtained soil sample data are entered into the GIS/GMS. 

Well clusters will have anywhere from one well (shallow water table well) to a cluster of three 
wells (shallow [water table], intermediate, and deep [screened at bedrock surface]) or more, 
depending on local hydrostratigraphy, total saturated thickness, screen length, location, existing 
number ofwells at various depths, and sampling objective. Shallow monitoring wells with short 
(less than 5 ft) screen lengths to sample discrete zones ofthe near surface will be installed in the 
intertidal flats to evaluate the groundwater quality in the zone of discharge in the intertidal flats. 

Based on currently available information, it is estimated that a total of25 monitoring wells will 
be installed at 14 locations on the plant Site (13 shallow wells, 9 intermediate wells, and 3 deep 
wells). Monitoring wells will be installed at four locations in the intertidal flats with a shallow 
(less than 5 ft deep) and intermediate (15 to 25 ft deep) monitoring well at each location. 
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Passive, diffusion-type samplers ("peepers') will be considered for the purpose ofoptimizing 
monitoring well locations planned for areas of the Site within the groundwater/surface water 
interface once the initial GIS/GMS comprehensive conceptual model for the Site has been 
developed and soil sampling results (Task 7) have been entered into the GIS/GMS. 

Slug-type permeability tests will be performed on newly installed monitoring wells to evaluate 
permeability of the water-bearing formation. Aquifer parameters will also be estimated from 
grain size analyses conducted on selected samples from monitoring well locations. A surface 
water elevation gage will be installed in the mudflats adjacent to the Site. A 72-hour tidal study, 
in which the variation in water levels in on-site and intertidal flats monitoring points and the 
Housatonic River are evaluated in relation to the tidal cycle, will be conducted. The 
measurement of salinity and conductivity in the various wells already installed and to be installed 
as part of the RI will provide data that will be used to evaluate the freshwater/saltwater interface 
andlor mixing zone. 

All wells will be sampled for TCL VOC and SVOCs, PCBs, TAL Metals, and cyanide using low 
flow rate purging and sampling techniques; existing monitoring wells may need to be re
developed. Useful design-related parameters will also be analyzed for in groundwater from 
selected wells (e.g., pH, conductivity, salinity, total and dissolved manganese and iron, TOC, 
chemical oxygen demand, biological oxygen demand, eH, sulfate, sulfide, nitrate, nitrite, 
ammonia, alkalinity as bicarbonate, dissolved oxygen, nitrogen, chlorides, phosphates). A list of 
target analytes is presented in Attachment B of the Field Sampling Plan. 

The extent to which installation of additional sampling points, performance ofaquifer tests, 
collection of groundwater quality data, and analysis of tidal influences is required in each area 
will be better evaluated once the initial GIS/GMS comprehensive conceptual model for the Site 
has been developed and soil sampling results have been entered into the GIS/GMS. For this 
reason, the Groundwater Sampling Plan Addendum will be developed after information from the 
soil sampling task has been evaluated. The existence ofprivate wells in the area will be re
visited as part of the RI, in light ofany revised groundwater flow direction information obtained 
during the RI. 

6.9.2 Subtask 9.2: Submit Groundwater Sampling Plan Addendum 
The Groundwater Sampling Plan Addendum will be submitted to TACOM, USACE, CDEP, and 
USEP A for review and comment. 

6.9.3 Subtask 9.3: Review by Agencies/Evaluation of Comments by W-C 
This subtask consists of review of the Groundwater Sampling Plan Addendum by T ACOM, 
USACE, CDEP, and USEPA and subsequent evaluation ofthese comments by W-C. Comments 
on the Groundwater Sampling Plan Addendum will be provided to W-C as one consolidated set 
of comments at the mid-point of the review period. W-C will evaluate the comments during the 
second halfof the review/evaluation period. 
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6.9.4 Subtask 9.4: MeetinglTeleconference (Groundwater Sampling Plan Addendum) 

A meeting or teleconference will be held with representatives ofTACOM, USACE, CDEP, and 
USEPA, as required to discuss the comments and resolve any open issues regarding the 
Groundwater Sampling Plan Addendum. 

6.9.5 Subtask 9.5: Mobilize Monitoring Well Installation Subcontractor 

The selected groundwater monitoring well installation subcontractor will be contacted and 
scheduled to begin work at the Site. 

6.9.6 Subtask 9.6: Utility Clearance 

Utility clearance for sampling locations will be an on-going process as sampling points are being 
defined, modified, and added during the course of the RI. W-C will rely on plant personnel and a 
utility clearance subcontractor to provide clearance for sampling locations on-site. The 
Connecticut central-clearinghouse ("DIGSAFE") will be contacted at least two full working days 
prior to the start of intrusive activities. 

6.9.7 Subtask 9.7: Installation/Development of Monitoring Wells 

Based on the Groundwater Sampling Plan Addendum, additional monitoring wells will be 
installed at shallow (i.e., water table, total depth 10 to 15 feet bgs), intermediate (i.e., total depth 
50 feet bgs), and deep (i.e., screened at bedrock surface, total depth 150 feet bgs) intervals. In 
addition, wells will be installed in the tidal flats to characterize groundwater flow interaction 
with the tidal flats, and to assess the potential for groundwater contamination to impact water 
quality in the flats. The feasibility ofusing passive diffusion-type samplers ("peepers") and 
installing multilevel sampling ports in small diameter wells in the .r1ats will be assessed. 

In each monitoring well cluster, the deepest monitoring well boring will be logged by a qualified 
geologist using split-spoon samples collected at 5-foot intervals. Samples of identified soil tYpes 
will be split for submittal to a geotechnical laboratory for porosity and grain size distribution and 
for submittal to an analytical laboratory for analysis ofTOC and for cation exchange capacity 
(CEC). 

Wells will be developed by the drilling subcontractor at the time of installation. Development 
water will be appropriately handled with respect to investigation-derived wastes. (IDW). 

6.9.8 Subtask 9.8: Surveying 

All well locations will be surveyed in Connecticut State Plane coordinates for tie-in to the 
existing Site survey. Horizontal locations will be surveyed to the nearest 0.01 foot. Top of inner 
well casings will be vertically surveyed in elevation above MSL to the nearest 0.01 foot to a 
consistent NGVD for comparison to previous Site surveys. 
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6.9.9 Subtask 9.9: Monitoring Well Sampling· Round 1 
Monitoring wells will be sampled using low flow rate purging and sampling methods for 
collection of groundwater samples using USEP A Region I protocol. Samples will be analyzed 
for appropriate contaminants and design/remediation parameters as specified in the Groundwater 
Sampling Plan Addendum. Collection of groundwater QAlQC samples will occur for every 
sampling event. 

6.9.10 Subtask 9.10: Analytical Laboratory Analysis· Round 1 

All Round 1 groundwater monitoring well samples will be submitted for normal turnaround 
analytical laboratory analysis for the parameters specified in the QAPP contained in Appendix A 
as modified by the Groundwater Sampling Plan Addendum. 

6.9.11 Subtask 9.11: Data Validation· Round 1 
Round 1 data will be validated by a qualified W -C chemist in accordance with procedures 
specified in the QAPP contained in Appendix A. 

6.9.12 Subtask 9.12: Monitoring Well Sampling· Round 2 

Monitoring wells will be sampled a second confirmatory round using low flow rate purging and 
sampling methods for collection of groundwater samples. Samples will be analyzed for 
appropriate contaminants and design/remediation parameters as specified in the Groundwater 
Sampling Plan Addendum modified, as necessary, based on results from the Round 1 
groundwater sampling. 

6.9.13 Subtask 9.13: Analytical Laboratory Analysis· Round 2 

All Round 2 groundwater monitoring well samples will be submitted for normal turnaround 
analytical laboratory analysis for the parameters specified in the QAPP contained in Appendix A 
as modified by the Groundwater Sampling Plan Addendum and results from Round 1. 

6.9.14 Subtask 9.14: Data Validation· Round 2 

All Round 2 data will be validated by a qualified W -C chemist in accordance with procedures 
specified in the QAPP contained in Appendix A. 

6.9.15 Subtask 9.15: Aquifer Testing 

To evaluate the conductive properties of the aquifer, slug testing will be performed on all new 
monitoring wells. Types of test and numbers ofwells to be tested will be specified in the 
Groundwater Sampling Plan Addendum. 

Because the Site groundwater is influenced by the tidal cycle, a 72-hour evaluation of 
groundwater levels in selected wells and river water elevations in the tidal flats will be performed 
using automated data loggers. A regression of the tidal flats elevation data with the well data 
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will be performed to obtain an understanding oftitle influence on groundwater fluctuation. Tidal 
influence as a function of distance from the tidal flats will be evaluated to obtain a measure of 
tidal fluctuation in groundwater as a function of distance. 

6.9.16 Subtask 9.16: Update GIS/GMS 

The boring log stratigraphy, soil organic carbon information, CEC data, contaminant 
concentration levels, design/remediation parameters, slug test results, aquifer test results, 
precipitation data, and tidal dependence data will be properly formatted for input to the 
GIS/GMS, as appropriate, and will be used to update and refine the conceptual GIS/GMS model. 
Any further DQOs not already satisfied will be re-evaluated on the basis of the refined model. 

An evaluation will be made of the groundwater contaminant transport pathways and the human 
health and ecological risk associated with the pathways. The groundwater contamination 
pathways that have been identified as potentially complete pathways for the purposes of risk 
assessment may be modeled for groundwater flow and contaminant transport using the GIS/GMS 
conceptual model as the basis for the groundwater model. The need for modeling will be 
evaluated based on the updated conceptual model. 

6.10 TASK 10: INTERIM DATA REPORT 
(.,. Task 10 consists of the following subtasks: 

Subtask 10.1 - Prepare Interim Data Report 

Subtask 10.2 - MeetinglTeleconference (Interim Data Report) 

6.10.1 Subtask 10.1: Prepare Interim Data Report 

The purpose of the Interim Data Report is to review the status of the comprehensive conceptual 
model for the Site and to evaluate if enough data have been collected to address all DQOs. Text 
will be kept to a minimum in the Interim Data Report; emphasis will be on graphical presentation 
of data. Output graphics from the GIS/GMS and/or AutoCADD will submitted for review by 
TACOM, USACE, CDEP, and USEPA. 

6.10.2 Subtask 10.2: MeetinglTeleconference (Interim Data Report) 
A meeting or teleconference will be held with representatives of T ACOM, USACE, CDEP, and 
USEP A, as required to discuss the comments and resolve any open issues regarding the Interim 
Data Report. 

6.11 TASK 11: HUMAN HEALTH RISK ASSESSMENT 
Task 11 consists of the following subtasks: 

Subtask 11.1 - Human Health Risk Assessment Problem Formulation 

Subtask 11.2 - Submit Human Health Risk Assessment Interim Memorandum 
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Subtask 11.3 - Review by AgencieslEvaluation of Comments by W-C 

Subtask 11.4 - MeetingITeleconference (Human Health Risk Assessment Interim 
Memorandum) 

Subtask 11.5 - Additional Components of the Human Health Risk Assessment 

A baseline risk assessment (BRA) will be conducted to estimate the potential risks to human 
health and the environment from exposures to chemicals released from the Site. Potential human 
health risks will be addressed in a human health risk assessment (HHRA) component ofthe 
BRA; potential ecological risks will be assessed in an ecological risk assessment (ERA). This 
section discusses the basic approach of the BRA and the scope of the HHRA. The approach and 
scope of the ERA are discussed in Section 6.12. 

The BRA estimates risks under current and likely future site use conditions, assuming no 
remedial action will be taken at the Site. Results of the risk assessment will be used to: 

• 	 Estimate the magnitude of potential human health and ecological risk in non
industrial portions of the Site and adjacent river that have been influenced by 
chemical releases from the Site; 

• 	 Identify the chemicals, environmental media and exposure pathways, that contribute 
the majority of site-related risk; 

• 	 Help determine whether corrective action is warranted at non-industrial portions of 
the Site and adjacent river, if not, to support the no action alternative; and, 

• 	 If action is warranted, to provide the basis for establishing cleanup goals that are 
protective ofhuman health and the environment. 

6.11.1 Conceptual Site Models 
An important activity ofthe RI planning phase is the review ofexisting data and the 
development ofconceptual site models (CSMs). Information (including previous investigations) 
concerning waste sources, release and transport mechanisms of waste constituents. and types and 
locations ofpotentially exposed human and ecological receptors is used to develop a conceptual 
understanding of the Site in terms ofpotential human and ecological exposure pathways. 

The CSM is a schematic representation of the potential contaminant source areas, chemical 
release mechanisms, environmental transport media, potential intake routes and pathways, and 
potential human or ecological receptors. The CSMs presented in this Work Plan are based on the 
models previously developed in the for this site (W-C, 1995). Preliminary site conceptual 
models have been revised as part of this investigation to reflect changes in anticipated future site 
use associated with closure and subsequent reuse of the facility. The CSM has three primary 
purposes: 

• 	 To assist in the development of the sampling plan (i.e., sampling locations, media to 
be sampled, and chemicals to be sampled) so that information regarding potential 
human health and environmental impacts from the Site can be collected efficiently; 
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• 	 To create a framework for the BRA by focusing on complete and realistic exposure 
pathways; and, 

• 	 To use as an aid in identifying effective cleanup measures, if necessary, that are 
targeted at significant contaminant sources and exposure pathways. 

An exposure pathway includes four necessary elements: 

• 	 A chemical source and a mechanism ofchemical release; 

• 	 An environmental transport medium (air, surface water, etc.); 

• 	 A point of potential receptor contact with the contaminated medium (exposure point); 
and, 

• 	 An intake route (inhalation, ingestion, dennal contact). 

Exposure pathways are considered to be complete if there are potential chemical release and 
transport mechanisms and identified receptors for that exposure pathway. An incomplete 
pathway means that one of these elements is missing and, hence, exposure cannot occur. Only 
potentially complete pathways will be addressed in the BRA. 

In the CSMs, potentially complete and significant exposure pathways, based on professional 
judgment on the degree ofexposure and toxicity of the chemicals are indicated with solid lines. 
Exposure scenarios are developed based on the existing environmental setting in combination 
with current and potential future uses of the Site. Future use of industrial portions of the SAEP is 
assumed to remain industrial. As such, these industrial areas will no be evaluated in the BRA. 
Non-industrial portions of the Site, such as the Causeway, are likely to be used in the future for 
recreational purposes. Residential development is considered to be unlikely for all portions of 
the Site for the foreseeable future. If foreseeable future use excludes a receptor type, these 
receptors do not appear in the conceptual site models. 

6.11.2 Subtask 11.1: Human Health Risk Assessment Problem Formulation 
The HHRA will estimate the level ofhealth risks associated with potential exposures to site
related chemicals in environmental media from non-industrial portions of the Site. Existing data 
from the Site and additional surface water; sediment, biota, soil, and groundwater data obtained 
during the field investigations, as well as modeled results, will be used to evaluate potential 
health risks. 
The objective of the HHRA is to identify health risks specific to chemicals released from the 
Site. Results of the risk assessment will be used to help detennine whether further evaluation, 
interim action, or a corrective measures study would be needed. Figure 5 illustrates the approach 
taken for the risk assessment. This approach and the associated methodologies for the risk 
assessment are described in the following sections. 

6.11.2.1 Approach 

The HHRA will follow the guidance provided by USEP A for evaluation ofpublic health risks for 
Superfund. Specific USEP A guidance to be followed for this human health risk assessment 
includes: 
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• 	 Risk Assessment Guidance for Superfund Volume I - Human Health Evaluation 
Manual (USEP A, 1989b); 

• 	 Exposure Factors Handbook (USEPA, 1997a), Human Health Evaluation Manual 
Supplemental Guidance: "Standard Default Exposure Factors" (US EPA, 1991b); 

• 	 Superfund Exposure Assessment Manual (USEP A, 1988b); 

• 	 Risk Assessment Guidance for Superfund - Human Health Evaluation Manual (part 
D, Standardized Planning. Reporting and Review of Superfund Risk Assessment) 
(USEP A, 1998); 

• 	 Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in 
Children (USEPA, 1994); 

• 	 Recommendations of the Technical Review Workgroup for Lead for an Interim 
Approach to Assessing Risks Associated with Adult Exposure to Lead in Soil 
(USEPA Technical Review Workgroup for Lead, 1996); and 

• Dermal Exposure Assessment: Principles and Applications (USEPA, 1992a). 

The HHRA consists ofeight components: 

1. 	 Site Background and Demographics (Le., to include child demographics for the 
Stratford area); 

2. 	 Conceptual Site Model; 

3. 	 Identification of Chemicals ofPotential Concern; 

4. 	 Exposure Assessment 

5. 	 Toxicity Assessment; 

6. 	 Human Health Risk Characterization; 

7. 	 Evaluation of Background Concentrations; and, 

8. 	 Uncertainties and Limitations. 

The first three components comprise the problem formulation step which is in the following 
paragraphs. 

6.11.2.2 Site Background and Demographics 

The objective of this portion of the HHRA is to characterize the exposure setting with respect to 
the general physical characteristics ofthe Site and the populations on and near the Site. Site 
characteristics such as climate, vegetation, and the presence and location of surface water are 
identified in this step. Receptor populations are also identified and are described with respect to 
those characteristics that may influence exposure, such as location relative to the Site, activity 
patterns, and the presence of sensitive subpopulations. 
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6.11.2.3 Conceptual Site Model 

The preliminary CSM for potential human exposure pathways is shown in Figure 6. Exposure 
pathways identified in the CSM define the migration pathways that chemicals might take from 
the chemical source area to the human receptor populations. The exposure pathway analysis will 
evaluate the chemical release mechanisms and transport in the environmental media and define 
the exposure points for human receptors. 

Hazardous materials spilled or leaked to the ground from various facilities at the SAEP and 
outfalls are the primary potential contaminant sources. Mixing of the spilled materials with soil, 
and direct releases ofmaterials through the stormwater drainage system are shown as the primary 
chemical release mechanisms. Other potential primary release meehanisms, such as direct 
contact with spills, transport by stormwater runoff, wind erosion, Qr volatilization to the 
atmosphere, are not primary release mechanisms at this site because the spilled materials have 
been removed, have evaporated, or have infiltrated into the soil. 

Soils represent a secondary source of chemical release at the Site. Once mixed with soils, 
chemicals may be released to surface water by stormwater transport, to groundwater by 
infiltration and percolation, to the atmosphere by volatilization or wind erosion ofdust, and to 
receptors by direct contact. 

Exposures to contaminants in the industrial portions of this Site will not be evaluated in this 
BRA. Surface soil at the Causeway or other nonMindustrial portions of the Site may present a 
significant pathway for hypothetical future construction workers involved in excavation of soils, 
recreational receptors, or other occasional visitors, such as trespassers. Trespassers and other 
populations with minor exposures will not be evaluated separately in this HHRA, since the 
recreational scenario provides a conservative estimate of risks that would be protective of these 
populations. In the case of construction workers, exposure to subsurface soils may also represent 
a significant pathway. Direct contact with contaminated soils by hypothetical construction 
workers or recreational receptors could potentially result in complete ingestion and dermal 
contact pathways. 

Groundwater does not currently represent a complete exposure pathway because there is no 
domestic or industrial use ofgroundwater at or downgradient of the Site. Exposure to 
groundwater contaminants could occur in the off-site areas as the groundwater migrates from the 
Site, through sediments to surface water (Le., the tidal flats, Marine Basin), eventually 
discharging to the Housatonic River). Ifcontaminants are transported to surface water, exposure 
to recreational receptors or commercial fishermen could occur via exposures to surface water and 
sediments, and ingestion ofcontaminated seafood. Potentially significant exposures to surface 
water and sediment include dermal contact and incidental ingestion of these media while fishing. 
In addition to recreational users and commercial fishermen, it is possible that construction 
workers could be exposed to sediments and surface water via direct dermal contact and incidental 
ingestion while working on the non-industrial portions of the Site. 

In addition to the soil ingestion and dermal pathways, inhalation ofchemicals volatilized from 
soil or groundwater represents a potentially complete air pathway for hypothetical future 
construction workers involved in excavation ofcontaminated soils. In summary, potentially 
complete and significant human exposure pathways are: 
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Hypothetical future construction workers on non-industrial portions of the Site 

- incidental ingestion of soil 

- dermal contact with soil 


- inhalation ofvolatile emissions from soils 


- incidental ingestion of groundwater 


- dermal contact with groundwater 


- inhalation ofvolatile emissions from groundwater 


- incidental ingestion of sediment 

- dermal contact with sediment 


- incidental ingestion of surface water 


- dermal contact with surface water 


Recreational receptors (adults and children) 

- incidental ingestion of soil along the Causeway and other non-industrial portions of the 
Site. 

- dermal contact with soil along the Causeway and other non-industrial portions of the Site. 

- incidental ingestion of sediments during seafood harvesting 

- dermal contact with sediments during seafood harvesting 

- incidental ingestion of surface water during recreational activities 

- dermal contact with surface water during recreational activities 

ingestion ofseafood (shellfish, possibly finfish) 

Commercial fishermen 

- incidental ingestion ofsediments during seafood harvesting 

- dermal contact with sediments during seafood harvesting 

- incidental ingestion of surface water during seafood harvesting 

- dermal contact with surface water during seafood harvesting 

ingestion ofseafood (shellfish, possibly finfish) 

6.11.2.4 Identification ofChemicals ofPotential Concern 

A large number of individual chemicals are associated with hazardous materials that may have 
been released at SAEP. Chemicals in environmental samples (e.g., soil, sediment, surface water, 
groundwater, biota) that are constituents of certain potentially hazardous materials that are 
known or suspected to have been discharged will be evaluated for the selection of chemicals of 
potential concern (COPCs). The selection ofCOPCs is important and fundamental to the risk 
assessment process and will be done as recommended in USEPA guidance. COPCs are all 
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chemicals related to SAEP activities detected in environmental media above background levels. 
The COPCs would not include chemicals that are identified as attributable to laboratory or field 
contamination in accordance with criteria from USEP A's Functional Guidelines (USEP A 1988a; 
1991c) as specified in the QAPP or that do not exceed background concentrations. 

6.11.2.5 Evaluation ofBackground Concentrations 

Soils are derived from parent geologic materials as a result ofphysical, chemical and biological 
processes. The soil system is a highly heterogeneous matrix of inorganic and organic 
components. The relative proportions of these components are dependent upon factors 
influencing soil formations, such as topography, climate, depositional processes, and time. Total 
concentrations of metals in soils may vary depending upon location. For example, at the surface, 
soils are influenced by leaching, runoff, atmospheric deposition, and biotic uptake, as well as. 
anthropogenic activity. The ranges ofnaturally occurring or "background" concentrations of 
metals in soils is greatly varied due to the composition ofparent material, and therefore, care will 
be taken in the interpretation of metals data generated during a site investigation. 

For the Rl, concentrations ofmetals in site soils will be compared to representative background 
soils concentrations using a statistical approach. The maximum concentrations detected at the 
Site will be compared to the 95th upper tolerance limit (UTL) of the background concentrations. 
Using this technique, individual samples at the Site with high concentrations can be identified. 
For metals whose maximum detected concentration exceeds the 95 percent UTL of the 
background, the Site and background populations (e.g., means or medians) will be compared. 
Concentrations detected in soils on the Site will be compared to regional soils concentrations. 
Regional information to be evaluated will include data collected from neighboring sites, which 
will be supplied by USEP A, as well as supplemental information from the scientific literature. 
Site concentrations that have exceeded background levels, but are within the regional background 
levels, will not be included as COPCs unless it can be affirmed that the chemicals are related to 
past activities at the Site. 

6.11.3 Subtask 11.2 - Submit Human Health Risk Assessment Interim Memorandum 

An interim memorandum summarizing and describing critical data and exposure pathways and 
assumptions to be used in the HHRA will be submitted in order to obtain agency concurrence 
with the specific technical approach. The following information will be included in the 
memorandum: 

• Results of the selection of COPCs; 

• Revised CSM; and, 

• Exposure parameters and assumptions which will be used to quantify exposure. 

6.11.4 Subtask 11.3: Review by Agencies/ Evaluation of Comments by W-C 

The interim memorandum will be submitted to TACOM, USACE, CDEP, USEPA, and the U.S. 
Army Center for Health Promotion and Preventive Medicine (CHPPM) for review and comment. 
Comments will be evaluated by W -C. Comments will be provided to W -C as one consolidated 
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set ofcomments at the mid-point of the review period. W-C will evaluate the comments during 
the second half of the review/evaluation period. 

6.11.5 	 Subtask 11.4: Meetingrreleconference (Human Health Risk Assessment Interim 
Memorandum) 

A meeting or teleconference will be held with representatives ofTACOM, USACE, CDEP, and 
USEP A, as required to discuss the comments and resolve any open issues regarding the interim 
memorandum. 

6.11.6 	Subtask 11.5: Additional Components ofthe Human Health Risk Assessment 

6.11.6.1 Exposure Assessment 

In addition to developing a CSM and identifying exposure scenarios and assumptions, the 
exposure assessment is used to develop the exposure point concentrations. The identified 
exposure points are those locations where humans may be exposed to COPCs. Exposure point 
concentrations in soils, sediments, surface water, air and biota will be estimated from the 
chemical analytical data. Both the average (mean) and Reasonable Maximum Exposure (RME) 
concentrations will be used in the exposure assessment. The RME concentration will be the 
lower of either the 95 percent upper confidence limit of the arithmetic mean or the maximum 
detected concentration, in accordance with USEP A guidance. 

6.11.6.2 Toxicity Assessment 

Toxicological information for hazardous chemicals most often released to the environment from 
hazardous waste sites is generally well documented in the scientific literature. Chemicals that 
have documented USEPA toxicity criteria (Reference Dose [RID] for non-carcinogens and 
cancer slope factor [SF] for carcinogens) will be evaluated quantitatively in the risk assessment. 
Chemicals without such criteria will be evaluated qualitatively in terms of their potential 
contribution to risk. This risk assessment will follow the USEP A recommended hierarchy of 
sources for determining critical toxicity criteria (RIDs and SFs). The first source in this 
hierarchy is IRIS (Integrated Risk Information System) and is the primary source of toxicological 
information for this risk assessment. The Health Effects Assessment Summary Table (HEAST; 
USEPA 1997) will also be consulted for toxicity criteria where needed. For chemicals that have 
no published USEP A toxicity criteria, but that could be significant contributors to risk. USEP A's 
National Center for Environmental Assessment (NCEA) office in Cincinnati may be contacted 
for additional information. In addition, pertinent literature may be reviewed in order to 
summarize individual chemical toxicities relevant to site- and receptor-specific parameters. 
Toxicity information for the COPCs will be summarized briefly in toxicity profiles. 

6.11.6.3 Human Health Risk Characterization 

Human health risks will be evaluated for long-term (chronic) exposures, and where appropriate, 
short-term (subchronic) exposures, e.g., for construction workers. The potential health risks 
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from the various exposure routes (inhalation, ingestion, and dermal contact) to contaminated 
media will be included in the risk characterization. 

The potential for non-carcinogenic human health effects is estimated by dividing the daily 
chemical intakes for each chemical by the respective RIDs. This evaluation is performed 
independently for each exposure pathway. The resulting ratios, termed hazard quotients, provide 
an estimate of the potential hazard associated with each chemical per pathway. Hazard quotients 
are summed for all chemicals within a pathway to provide an estimate of the pathway-specific 
hazard (termed the hazard index). The hazard index values for each pathway are subsequently 
summed to provide an estimate of the total hazard for each receptor. Where the hazard index 
exceeds unity (1), the hazard may be recalculated based on COPCs that affect the same organ or 
organ system. Carcinogenic risks are calculated by multiplying the daily average lifetime intakes 
by the chemical-specific cancer slope factors, which results in an estimate ofthe excess lifetime 
probability of developing cancer from the exposure. As with hazard values, cancer risks are 
summed to provide pathway-specific and total risks. The risk characterization of lead will be in 
accordance with USEPA's Integrated Exposure Uptake Biokinetic Model and Adult Lead Model. 

6.11.6.4 Uncertainties and Limitations 

Conservative assumptions are used in the risk assessment to avoid underestimation ofpotential 
health risks, to address potential weaknesses in the data, and to enhance confidence in the results 
and conclusions. Nevertheless, uncertainties are inherent in the risk assessment process. The 
risk estimates presented in the RI report will be accompanied by a discussion of the major 
sources ofuncertainty in the risk assessment and identify factors that may result in either 
overestimation or underestimation ofpotential risk. 

6.12 TASK 12: ECOLOGICAL RISK ASSESSMENT 
Task 12 consists of the following subtasks: 

• 	 Subtask 12.1 - Problem Formulation 

• 	 Subtask 12.2 - Submit Problem Formulation Interim Deliverable 

• 	 Subtask 12.3 - Review by AgencieslEvaluation of Comments by W-C 

• 	 Subtask 12.4 - Meeting/Teleconference (Problem Formulation) 

• 	 Subtask 12.5 - Ecological Exposure, Effects and Risk Characterization 

The scope ofwork described below for the ecological risk assessment (ERA) of the SAEP has 
been developed based upon the following USEP A guidance for the conduct ofecological risk 
assessments: 

• 	 Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation 
Manual (Part A)(USEP A, 1989) and EcoUpdates; 

• 	 Framework for Ecological Risk Assessment (USEP A, 1992); and, 

• 	 Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments (USEP A, 1997b). 
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In addition, the scope has been developed incorporating concerns and requests expressed by the 
USEP A and CDEP for the Site at numerous meetings and teleconferences convened between 
December 1996 and February 1998. 

The objective of the ERA portion of the BRA for the SAEP is to use environmental and 
ecological data collected as part of the Phase I and Phase II investigations conducted at the Site 
and the current RI to assess potential aquatic and terrestrial ecological impacts attributable to the 
presence ofsite-related contaminants in environmental media. Data sets will include sediment 
chemistry, biological tissue chemistry, solid phase toxicity testing, benthic macro invertebrate 
community analyses, qualitative fish surveys, and ground water quality/chemistry. 

In the following sections, each of the major steps of the ERA will be described. These steps 
follow the USEPA's current approach to baseline ecological risk assessment (USEPA, 1997). 

6.12.1 Subtask 12.1: Problem Formulation 
The problem formulation step establishes the goals, breadth, and focus of the ERA. It includes 
the identification of contaminants ofconcern, ecosystems potentially at risk, conceptual site 
models, exposure characterization, hazard characterization and toxicity assessment, selection of 
assessment endpoints, selection of receptor species, and description of testable hypotheses. 

6.12.1.1 Ecological Contaminants of Concern 

The selection of ecological chemicals ofconcern (ECOCs) for sediments and Causeway soils 
will be based on a systematic evaluation to identify what site-related chemicals are the most 
prevalent and toxic for each environmental medium, and hence represent the greatest threat or 
hazard to ecological receptors. The surface water pathway has been eliminated as an important 
pathway based on Phase I surface water data (Appendix C). 

Prevalence, concentration and toxicity information for the chemicals identified will be evaluated 
to ensure that the list represents chemicals posing the greatest ecological threat. The following 
five criteria will be used to screen sediment data to select ECOCs : 

• 	 detection in at least one matrix sample above the method or instrument detection limit 
(i.e., detection limits will be at or below benchmarks when possible); 

• 	 presence ofchemicals in blanks or known laboratory contaminants will be considered 
in eliminating chemicals from inclusion on the list ofECOCs ; 

• 	 chemicals present at a frequency ofdetection less than 5 percent for each media will 
be eliminated in that media; 

• 	 Kow > 104 will be used to identify those chemicals with a tendency to persist in the 
environment or to transfer through food chains and bioaccumulate; and, 

• 	 exceedance ofenvironmental "benchmarks" (e.g., ERLIERMs for sediments and 
ORNL values for soils). 
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The ECOCs will include all site-related contaminants which fail the screening process. ECOCs 
representing the greatest ecological threat will be selected to undergo evaluation in the exposure 
assessment. 

6.12.1.2 Ecosystems Potentially at Risk 

Identification of ecosystems potentially at risk will be based upon the description of the site 
setting compiled during the Phase I and II investigations, and the draft ERA for the Site (W-C, 
1995) which is summarized in Section 2.3 of this RIWP. These data will be supplemented with 
more current information as appropriate. Ecosystems being investigated include aquatic 
resources and, to a limited degree, terrestrial ecological resources on the Causeway. Information 
sources include the New York State Department ofEnvironmental Conservation (NYSDEC), 
U.S. Geological Survey (USGS), U.S. Fish and Wildlife Service (USF&WS), National 
Oceanographic and Atmospheric Administration (NOAA), CDEP Marine Fisheries Division, 
CDEP Western District Wildlife, and the Connecticut Department ofAgriculture - Aquaculture 
Division. 

The purpose of this description is to characterize potentially exposed ecosystems through 
development ofan aquatic food web, so that biological populations which represent potential 
receptors can be identified and incorporated into the conceptual site model for the Site. A brief 
description of significant natural features such as physiography, regional hydrogeology and 
surface water hydrology which may directly or indirectly influence site ecology will also be 
presented as appropriate. Information presented in previous documents will be incorporated into 
the ERA by reference. Any new data on the environmental setting will be included. 

6.12.1.3 Conceptual Site Models 

The CSMs for potential ecological exposure pathways are shown in Figures 7 and 8, 
respectively. For aquatic pathways, the primary source ofcontaminants is sediment which has 
come in contact with hazardous materials leaked or spilled onto site soils, or with outfall 
discharges. Constituents may be released to surface water by mass transfer and/or partitioning 
from the sediments. Constituents may also be bioaccumulated into the tissues ofaquatic biota. 
The model will also consider the possibility that Site groundwater may have become 
contaminated through discharge ofcontaminated groundwater from an upgradient source. In this 
way, surface waters, biota and sediments may act as sources ofexposure to other aquatic 
ecological receptors through the three exposure routes ofdirect contact, direct ingestion, and 
incidental ingestion. 

At SAEP, any route ofexposure to contaminants in the soil is considered insignificant due to the 
site paving and development. Given the existing site conditions, populations of terrestrial 
mammals and predatory birds are expected to be very small to non-existent. The only terrestrial 
ecological pathways for SAEP would be associated with potentially contaminated Causeway 
soils. Small mammals or birds, such as white-footed mice or the American robin, could be 
typical receptors to contaminated soil. These receptors may be exposed through direct contact, 
direct ingestion, and indirect ingestion of the soil. 
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For the various species of concern, potentially complete and significant ecological exposure 
pathways are summarized below. Aquatic species such as benthic macroinvertebrates, forage 
fish, piscivorous fish, dabbling ducks and wading birds, will also have the direct contact and 
ingestion or surface water as a complete but insignificant exposure pathway. 

• 	 Benthic macro invertebrates 


Direct contact with contaminated sediments and porewater 


Direct and incidental ingestion of contaminated sediments 


Direct ingestion ofcontaminated biota (i.e., invertebrates) 


• 	 Forage fish 

Direct and incidental ingestion ofcontaminated sediments 

- Direct ingestion of contaminated biota (i.e., invertebrates) 

• 	 Piscivorous fish 

Direct contact with surface water 


- Direct ingestion of biota (i.e., fish) 


- Incidental ingestion of sediment 


• 	 Dabbling ducks 

Incidental ingestion of contaminated sediment 

- Direct ingestion of contaminated biota (i.e., invertebrates) 

• 	 Wading and shore birds 


- Direct contact with contaminated sediment 


- Direct ingestion of contaminated sediment 


Direct ingestion of contaminated biota (i.e., fish, invertebrates) 

• 	 Soil invertebrates 


- Direct contact with potentially contaminated Causeway soils 


- Direct ingestion ofpotentially contaminated Causeway soils 


• 	 Omnivorous birds 

-	 No significant exposures are expected among the three potentially complete 
exposure pathways owing to the limited size and habitat present on the 
Causeway 

• 	 Small mammals 


- Direct contact with potentially contaminated Causeway soils 


Incidental ingestion ofpotentially contaminated Causeway soils 

- Direct ingestion ofpotentially contaminated soil invertebrates 
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-	 Direct ingestion of potentially contaminated fish 
-

Exposure characterization. The objective of the exposure characterization is to identify and 
examine the potential threat from ECOCs to pre-selected principle receptors of concern. The 
exposure characterization will rely on the CSMs to determine the media and the pathways 
through which receptors are exposed to site contaminants. Potential exposure pathways are 
dependent on the habitat and the receptor species present on the Site, the extent and magnitude of 
contamination, and the environmental fate and transport ofECOCs. 

Hazard characterization and toxicity assessment. Toxicity profiles for each of the ECOCs will be 
developed using existing information relevant to the potential receptors, habitats and conditions 
at the SAEP. Toxicity profiles will be concise and will include published data on chemistry, 
environmental fate, residues in environmental media, and ecotoxicity for each of the ECOCs. 

Selection of assessment endpoints. Assessment endpoints describe the attributes of the 
environment that are valued and to be protected. For the purposes of the risk assessment, 
population level attributes will be considered. Some examples ofassessment endpoints for the 
SAEP are identified below. This list will be completed as part of the ERA: 

• 	 protection ofbenthic community structure; 

• 	 protection ofcarnivorous and piscivorous fish communities from adverse effects on 
growth, survival and reproductive success; 

• 	 protection ofcarnivorous and piscivorous wading birds from adverse effects on 
growth, survival and reproductive success; and, 

• 	 protection of small mammal populations from adverse effects on growth, survival and 
reproductive success. 

Selection ofreceptor species. The results of the identification and characterization ofecosy;tems 
potentially at risk, and the delineation ofassessment endpoints will provide input into the 
selection ofappropriate receptor species. The selection process will be based upon, but not 
limited to, the following considerations: 

• 	 known occurrence in the vicinity of SAEP; 

• 	 potential or documented direct contact or exposure via bioaccumulation to site-related 
chemicals; 

• 	 availability of toxicological information for the species or a surrogate species; 

• 	 documented sensitivity to site-related constituents; 

• 	 listing as a threatened, endangered, or special concern species by the federal or state 
government when ecologically relevant to the Site; 

• 	 game species or commercially important species; and, 

• 	 key component within the site food web. 

Hypothesis testing. Testable hypotheses are specific risk questions which are based upon the 
assessment endpoints. Based upon the mechanism ofcontaminant toxicity, the number of 
exposure pathways which may exist for an assessment endpoint, or other factors, each endpoint 
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can have several questions. Examples of testable hypotheses which relate to the assessment 
endpoints listed above are provided below. This list will be completed along with the list of 
assessment endpoints as part of the ERA: 

• 	 Are levels of site contaminants in sediment sufficient to cause adverse changes to the 
structure andlor function ofbenthic communities? 

• 	 Are levels of site contaminants in sediment and forage sufficient to cause adverse 
effects on growth, survival and reproductive success of fish communities using the 
Site? 

• 	 Are levels of site contaminants in sediment and forage sufficient to cause adverse 
effects on grov.th, survival and reproductive success of carnivorous and piscivorous 
wading birds using the Site? 

• 	 Are levels of site contaminants in soils and forage sufficient to cause adverse effects 
on growth, survival and reproductive success of small mammal communities using 
the Causeway for habitat? 

6.12.2 Subtask 12.2: Submit Problem Formulation Interim Deliverable 

An interim deliverable capturing the problem formulation data and assumptions, including the 
proposed assessment endpoints, will be submitted to USEPA and COEP for review. This 
deliverable will include a schematic map of the Site showing habitats. 

6.12.3 Subtask 12.3: Review by Agencies/Evaluation of Comments by W-C 

The interim memorandum will be submitted to TACOM, USACE, COEP, USEPA, CHPPM for 
review and comment. Comments will be evaluated by W -C. Comments will be provided to W
C as one consolidated set of comments at the mid-point of the review period. W-C will evaluate 
the comments during the second half of the review/evaluation period. 

6.12.4 Subtask 12.4: MeetinglTeleconference (Problem Formulation) 

A meeting or teleconference will be held with representatives ofTACOM, USACE, COEP, and 
USEP A, as required to discuss the comments and resolve any open issues regarding the interim 
memorandum. 

6.12.5 Subtask 12.5: Ecological Exposure and Effects and Risk Characterization 

Analysis ofEcological Exposure and Effects. Existing data, and data collected as part of the RI 
will be evaluated and interpreted in the context of the CSMs. Site-specific data will be used to 
replace many of the assumptions and data gaps which existed for the Site. The lower of the 95% 
UCL or maximum concentration will be used as the exposure point concentration in the 
ecological risk assessment. Uncertainties associated with field data collection and assumptions, 
where site-specific data were not collected, will be documented. 
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To characterize ecological effects, literature-based infonnation collected and summarized in the 
toxicity profiles will be integrated with evidence ofexisting impacts identified from site-specific 
data sets. 

Risk Characterization. As part ofthe risk characterization, data collected will be used to identify 
what general areas of the Site, if any, pose a threat to ecological receptors using the Site. Risk 
characterization includes both risk estimation and risk description. 

Several tools will be used to develop an estimate ofrisk. For the aquatic pathways, the flweight
of-evidence" approach using existing ecological benchmarks, biological tissue analyses, 
comparison to literature toxicity values, evaluation ofsite-specific solid phase toxicity testing 
data, and assessment of indigenous ben1hic and fish communities will be used to assess whether 
or not the aquatic habitat, or portions of the habitat, have been impacted or pose a risk to aquatic 
biota which use the habitat. 

A semi-quantitative approach will be used to evaluate the exposure ofpotential aquatic and 
terrestrial receptors to bioaccumulative chemicals in sediment and food. Concentrations in food 
items will be based upon site-specific biological tissue data. Food chain modeling will be 
perfonned to assess whether levels of Site contaminants in sediment, forage or soils are sufficient 
to cause adverse effects on growth, survival and reproductive success of receptors using these 
habitats. 

In the event that birds and semiaquatic mammals or terrestrial receptors are potentially exposed 
to nonbioaccumulative site-related chemicals, an "Ecotoxicological Quotient" Method similar to 
the Hazard Index for human health assessments, will be used to evaluate exposure from direct 
ingestion of sediment and food items derived from the exposed aquatic habitat. For calculation 
of the EQ, the lower of either the maximum or 95% UCL will be taken to be the exposure 
concentration. 

Uncertainty Analysis. Even when USEP A guidance is followed in perfonning the ERA, the 
assessment cannot provide a systematic, reproducible approach to evaluating ecological risks ~d 
impacts to all receptors, at all sites, for all chemicals. Owing to the multitude ofvariables and 
impacts to ecological popUlations rather than individuals, and to the level of professional 
judgment which must be exercised in ecological risk assessment, numerous uncertainties and 
limitations are inherent in the process and can effect the fmal outcome of the evaluation. The 
following sources ofuncertainty and data gaps will be addressed in the report as appropriate: 
data quality; data availability; exposure assessment assumptions; toxicity assessment; and risk 
characterization. Literature-based toxicity data can also be a limitation with respect to 
assessment ofotherwise complete exposure pathways. 

6.13 TASK 13: RI REPORT 
Task 13 consists of the following subtasks: 

Subtask 13.1 - Rl Report 

Subtask 13.2 - Submit First Draft Report to USACE/CDEPIUSEP AIT ACOM 

Subtask 13.3 - USACE/CDEPIUSEPAITACOM Review 

1:IPROJECTS\K9716\WorI<pIan {Rev,)lWorI<pIan\liwprev03,d0c\25-OCT-98\\WYN 6-41 



SECTIONSIX Work Plan Approach 


Subtask 13.4 - MeetingfTeleconference (Agencies Comments on First Draft Report) 

Subtask 13.5 - Address Comments 

Subtask 13.6 - Revise Draft Report 

Subtask 13.7 - Submit Final Report 

Copies of all electronic files of the RIWP will be available to the USACE. 

6.14 TASK 14: MONTHLY PROGRESS REPORTS 
Project progress reports will be submitted each month. The reports, prepared in a letter-type 
format, will contain information that enables USACE to track the progress of the project with 
respect to task completion, schedule, and budget. 
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TABLE 1 

DATA REQUIREMENTS 


REMEDIAL INVESTIGATION 

STRATFORD ARMY ENGINE PLANT 


STRATFORD,CONNECTICUT 


ENVIRONMENTAL 
MEDIUM 

AREA TO BE INVESTIGATED 

Facility (1) Intertidal 
Flats 

Infra

structure(2) 

Off-Site 
Marine Basin Areas West of 

Site(J) 

Surface Water NIE 
HHRA 
ERA 
REG 

Sediment (river)/ NIE NIE NIE 
Residue HHRA HHRA 

(infrastructure) ERA 
FS 

REG 

ERA 
FS 

REG 

Fish/ShellfISh HHRA 
ERA 

HHRA 
ERA 

Soil (4) NIE 
HHRA 
ERA 
FS 

REG 

NIE 
REG 

Soil Gas 
REG 

Groundwater (4) NIE 
HHRA 
ERA 
FS 

REG 

ERA(5) NIE ERA(5) NIE 
REG 

ERA(S) 

NIE == Data needed to determine nature and extent of contamination 
HHRA == Data needed to perform human health risk assessment 
ERA = Data needed to perform ecological risk assessment 
FS '" Data needed to perform feasibility study 
REG = Data needed to fulfill regulatory requirements 

Notes: 

(1) Defmed as the main facility including paved areas and buildings. 

(2) Investigation to be coordinated with plant close-out of process and drainage systems 

(3) Includes Frash Pond and Airport 

(4) Includes free product for NIE, FS, and REG data needs 

(5) Will consider ecological exposure to groundwater discharging to Frash Pond, Marine Basin, and intertidal 
mudflats and effects ofgroundwater contamination attributable to Site operations on sediment, after 
review ofgroundwater flow and chemistry data obtained during the RI 

(, 
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TABLE 2 
, DATA QUALITY OBJECTIVES 
REMEDIAL INVESTIGATION 

STRATFORD ARMY ENGINE PLANT 
STRATFORD, CONNECTICUT 


, 


HHRA 3.1 


Sediment (river)/ 
Residue 

(infrastructure) 

Do concentrations of site-related 
exceed background concentrations in the Marine 
Basin? 
Does surface water in Manne Basin pose a 
to human health in excess of the threat posed by 

. surface water? 
1.3 Does water Basin pose a 

to biota in excess of the threat posed by regional 
surface water? 

1.4 Do slte:-relatt~a ('0,,,... (,1".1'1 

is nature and extent of COlltrumrlat(:a 
materials in the plant infrastructure? Is the 
infrastructure a continuing source or conduit of 
contamination to the environmentf 
Does In and 
Marine Basin pose a threat to human health in 
excess of the threat sediment? 
Does sediment in the intertidal 
Marine Basin pose a threat to ecological 
receptors in excess of the threat posed by 
regional sediment? 
Data to evaluate the feasibility ofoptions 
for remediation of sediment during the 

Do site-related constituents the 
intertidal mudflats and Marine Basin exceed 
ARARs? 
Do or the intertidal 
mudflats or Marine Basin area pose a threat to 
human health? 
Do or 
Marine Basin pose a threat to higher trophic 
level biota? 
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TABLE 2 

DATA QUALITY OBJECTIVES 

REMEDIAL INVESTIGATION 


STRATFORD ARMY ENGINE PLANT 

STRATFORD, CONNECTICUT 


Groundwater 

NIE 

FS 

REG 

NIE 

4.3 

4.6 

4.7 

6.2 

IS nature 
soils, free product, potential source material to 
groundwater contamination on-site, including 
environmentally isolated and inaccessible soils 
that may become accessible as part of future re
use of the plant area? 
What is the nature and extent of contamination 
attributable to infrastructure? 1 

Data to guide selection of additional 
groundwater, soil gas, and infrastructure 
investigation locations. 
Do contaminated surface or subsurface soils in 
areas to be potentially re-used for recreational 
purposes pose a threat to human health? 2 

Do potentially contaminated soils 
a threat to 

Data to help evaluate 
for remediation of soil (including source 
removal, natural degradation, and ELURs) 
during the Feasibility Study. 
Do concentrations of site-related constituents in 
soil exceed CDEP RSRs (industrial direct 
exposure, pollutant mobility, and free product)? 

concentratIOns constItuents In 

indoor air exceed CDEP RSRs for volatilization 

IS nature extent 
contamination (including free product) beneath 
the Site? What is the relationship between flow 
and residual contamination in plant 
infrastructure and flow and contamination in the 

Does groundwater from 
sources attributable to the Site affect Frash Pond 
and areas west of the site? Are there off-site 
sources contributing to on-site groundwater 
contamination? 
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TABLE 2 

DATA QUALITY OBJECTIVES 

REMEDIAL INVESTIGATION 


STRATFORD ARMY ENGINE PLANT 

STRATFORD, CONNECTICUT 


Groundwater 
(continued) 

HHRA 6.3 Does potentially contaminated groundwater pose 
a threat to human health? 

ERA 6.4 Does potentially contaminated groundwater pose 
a threat to ecological receptors that utilize the 
intertidal mudflats, Marine Basin, and Frash 
Pond? 

FS 6.S Data to help evaluate the feasibility ofoptions 
for remediation for groundwater (including 
limited pumping of source areas and natural 
attenuation) during the Feasibility Study. 

REG 6.6 Do constituents in groundwater exceed CDEP 
RSRs(surface water aquatic life, industrial 
volatilization)? 

NOTES: 

ARAR Applicable or Relevant and Appropriate Requirements 
CDEP =Connecticut Department ofEnvironmental Protection 
ELUR = Environmental Land Use Restriction 
RSRs =Remediation Standard Regulations 

ERA = Data needed to perform ecological risk assessment 
FS =Data needed to perform feasibility study 
HHRA Data needed to perform human health risk assessment 
NIE 	 Data needed to determine nature and extent of contamination RSR = Remediation 

Standard Regulations 
REG = Data needed to fulfill regulatory requirements 

• 	 The data quality objectives address only contamination attributable to past or current 
plant-scale activities. 

1. 	 To be evaluated in conjunction with plant closing activities 
2. 	 Data also to be collected in other areas not proposed for recreational re-use. This data 

may be used for evaluating alternative risk scenarios (not in present scope of RI). 
3. 	 Sampling of causeway soils not within the present scope of the RI. 
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f'~ TABLEt;J 
SUMMARY OF REMEDIAL INVESTIGATION SCOPE OF WORK 

STRATFORD ARMY ENGINE PLANT 
STRATFORD, CONNECTICUT 

l. Surface Water I Marine Basin Surface WaterChemistty Characterize surface water 
quality relative to regional 
surface water and ecological 
benchmarks 

Sample 7 stations and 3 referencestationS<4) one time each 
during high tide and low tide; analyze forVOCs, PAHs, 
PCBs, metals, and cyanide. 

NIE, 1.1; HHRA, 1.2; 
ERA, 1.3; REG,1.4 

2. Sediment (river) I 

Residue 
(infrastructure) 

I Mudflats Lithology/Bathymetty Develop a general 
characterization ofphysical 
parameters in the mudfl at area 

Visual characterization, sediment grainsize, surface water 
depth at high tide on 3stations(4) each on Transect A, D, 
E. 

FS,2.5 

Sediment Chemistty Characterize sediment quality 
relative to regional sediment and 
ecological benchmarks; provide 
input to evaluation ofother data 
sets 

Sample 8 stations and 3 reference stationS<4), 0-6" and 6
24" adjacent to outfalls; 6 surface stations (0-6") around 
Causeway; analyze forVOCs, PAHs, PCBs, metals, 
AVSISEM, CN and physicochemical parameters. 

NIB, 2.1; HHRA,2.3; 
ERA, 2.4; FS, 2.5; 
REG,2.6 

Toxicity Testing 
these areas pose a threat to biota 
which use these areas; evaluate 
threat relative to reference areas 

and Leptocheirus plumulosus on samples collected from 10 
stations around Causeway andoutfalls and 3 reference 
stationS<4). 

Bioaccumulation Testing Determine whether constituents 
in sediments in these areas pose a 
bioaccumulative threat to biota; 
provide input into exposure 
assessment 

Testing using Nereisvirens on samples collected from 10 
stations around Causeway andoutfalls and 3 reference 
stations(4). 

ERA,2.4 

Benthos Characterize infaunal benthic 
communities as an indicator of 
habitat health 

Benthic community analyses performed at 2 stations 
around Causeway and 3 referencelocatiomf4

). 

ERA,2.4 

Marine Basin Lithology/Bathymetty Develop a general 
characterization of physical 
parameters in the Marine Basin 
area 

Visual characterization, sediment grainsize, surface water 
depth at high tide on 3 stations in Marine Basin. 

FS,2.5 

Sediment Chemistty Characterize sediment quality 
relative to regional sediment and 
ecological benchmarks; provide 
input to evaluation ofother data 
sets 

Sample 7 stations and 3referencestations(4), 0-6" depth 
from outfall 008 to the mouth ofMarine Basin; analyze for 
VOCs, PAHs, PCBs, metals, AVS/SEM, CN 
physicochemical parameters. 

NIE,2.1; HHRA,2.3; 
ERA, 2.4; FS, 2.5; 
REG,2.6 

Toxicity Testing Determine whether Marine Basin 
sediments pose a threat to biota 
which use these areas; evaluate 
threat relative to reference areas 

and Leptocheirusplumulosus on samples collected from 7 
stations from outfall 008 to the mouth ofMarine Basin and 
3 reference statiomf4l. 

Bioaccumulation Testing Determine whether constituents 
in Marine Basin sediments pose a 
bioaccumulative threat to biota; 

into exoosure assessment 

Testing using Nereisllirens on samples collected from 10 
stations around Causeway andoutfalls and 3 reference 
statiomf4l. 

ERA,2.4 
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TABLEt:' 

(continued) 

Infrastructure Residue Chemistry 

3. FishlShellftsh Mudflats Community Survey 

Whole Body Fish Tissues 

Fillet Fish Tissues 

Marine Basin Community Survey 

Whole Body Fish Tissues 

Fillet Fish Tissues 

contamination 

Characterize fish communities as 
an indicator of habitat value 

Determine whether sediment 
constituents pose a 
bioaccumulative threat to higher 
trophic level ecological receptors 

Determine whether sediment 
constituents pose a 
bioaccumulative threat to 
humans 

Characterize fish communities as 
an indicator ofhabitat value 

Determine whether sediment 
constituents pose a 
bioaccumulative threat to higher 
trophic level ecological receptors 

Determine whether sediment 
constituents pose a 
bioaccumulative threat to 
humans 

Samples analyzed forVOCs, SVOCs, PCBs, Metals, and 
CN. 

Scope to be re-evaluated after evaluation ofplant 
infrastructure information and results ofinitial soil 
investigation. 

Qualitative survey offish community using seining, trap 
nets and other devices as appropriate. 

Analyze 6 samples offorage fish from mudflat, and 3 
samples from reference \ocation(4) for PCBs and metals. 

Analyze 6 samples ofedible species fillets from mudflat, 
and 3 samples from reference location(4) for PCBs and 
metals. 

Qualitative survey of fish community using seining, trap 
nets and other devices as appropriate. 

Basin, and 3 samples from referencelocation(4) for PCBs 
and metals. 

Analyze 6 samples ofedible species fillets from Marine 
Basin, and 3 samples from referencelocation(4) for PCBs 
and metals. 

HHRA, 3.1; ERA, 3.2 

ERA, 3.2 

HHRA,3.1 

HHRA, 3.1; ERA, 3.2 

ERA, 3.2 

HHRA,3.1 

1;\l'ROlECTSIK9716IWorkplan (Rcv.)ITABI.Hl.OOC Page 2 of5 



~ ~ TABLEr" 
(continued) 

Shellfish Tissues Detennine whether sediment 
constituents pose a 
bioaccumulative threat to 
humans 

Analyze 3 replicate samples of shellfish tissues from 3 
stations in the Marine Basin, and 3 replicate samples from 
reference location(4) for PCBs and metals. 

HHRA,3.1 

4. Soil 

SURFACE 

~-------.-----"-----------
SUB -SURFACE 

Plant Area 
(buildings and 
pavement), 
shoreline fill, and 
potential 
recreational re-use 
areas 

Soil Chemistry Characterize surface soil quality 
for use in risk assessment in 
potential recreation re-use areas. 
Characterize surface soil quality 
in plant areas for use in a human 
health risk assessment for entire 
site (not in present scope of 
R1WP); evaluate potential source 
areas ofgroundwater 
contamination, volatilization into 
buildings, and relation ofsoil 
contamination to plant 
infrastructure. 

Advance 192 borings using hollow stem auger and split 
spoon sampling methods, obtain surface soil samples, and 
analyze for VOCs, SVOCs, PCBs, Metals, CN, and 
Remediation Parameters (selected samples).Samples for 
which mass concentrations exceed 20x the appropriate 
RSR SPLP criteria will be analyzed for by SPLP for 
exceeding parameters (exceptVOs and TPH) 

NIE, 4.1 (2), 4.2, 4.3; 
HHRA,4.4; ERA, 
4.5; FS,4.6; REG, 
4.7 

Causeway Soil Chemistry Characterize surface soil quality 
for use in human health risk 
assessment. Characterize the 
nature offill as a potential source 
ofsediment contamination 

Advance 8 borings using hollow stem augerlsplit-spoon 
sampling methods, obtain surface soil samples, and 
analyze for VOCs, SVOCs, PCBs, Metals, CN, and 
Remediation Parameters (selected samples). Not within 
present scope ofthis R1WP. 

NIE, 4.1 \k'; HHRA, 
4.4; ERA, 4.5; 
FS, 4.6; REG,4.7 

Plant 
Area(buildings and 
pavement), 
shoreline fill, and 
potential 
recreational re-use 
areas 

Soil Chemistry Characterize sub-surface soil 
quality for use in risk assessment 
in potential recreation re-use 
areas. Characterize sub-surface 
soil quality in plant areas for use 
in a human health risk 
assessment for entire site (not in 
present scope ofRlWP); evaluate 
potential source areas of 
groundwater contamination, 
volatilization into bUildings, and 
relation of soil contamination to 
plant infrastructure. 

Advance 192 borings using direct-push sampling methods, 
obtltin subsurface soil samples, and analyze forVOCs, 
SVOCs, Metals, CN, and Remediation Parameters 
(selected samples). Samples for which mass concentrations 
exceed 20x the appropriate RSR SPLP criteria will be 
analyzed for by SPLP for exceeding parameters (except 
VOS and TPH). 

NIE, 4.P<' ,4.2,4.3; 
HHRA, 4.4; ERA,4. 
5; FS,4.6; REG,4.7 

Causeway Soil Chemistry Characterize subsurface soil 
quality and stratigraphy. 
Characterize the nature offill as a 
potential source ofgroundwater 
contamination. 

Advance 8 borings using hollow stem auger!split-spoon 
sampling methods, obtain subsurface soil samples, and 
analyze for VOCs, SVOCs, Metals, CN, and Remediation 
Parameters (selected samples). Not within present scope of 
thisRlWP. 

NIE, 4.P~}; HHRA, 
4.4; ERA, 4. 5; 
FS, 4.6; REG, 4.7 

5. Soil Gas Below buildings Soil Gas Chemistry 
(VOCs) 

Characterize soil ga~ for 
comparison to RSRs. 

Sample 40 locations; Estimated 10 beneath Building B-2, 5 
locations beneath Building B-16, 5 locations beneath B-3, 5 
locations beneath B-6; 15 locations distributed among 
remaining buildings; samples analyzed forVOCs; Scope to 
be re-evaJuated based on field screening ofbuiJdings 
andVOC results ofinitial soil investigation. 

REG 5.1 
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TABLEt:' 

(continued) 

6. Groundwater 

PLANfAREA 

Area I 

(see Figure 4) 

Area 2 - plant 
portion 

(see Figure 4) 

AreaS 

(see Figure 4) 

Area 6 

(see Figure 4) 

~~--------.-~--- .. ~----.--
MUDFLATS 

Area 2 mudflat 
portion 

(see Figure 4) 

OFF-SITE 

Area 3 

(see Figure 4) 

Area 4 

(see Figure 4) 

Area 7 

(see Figure 4) 

--

Groundwater Chemistty 
and Flow 

Groundwater Chemistry 
and Flow 

Groundwater Chemistry 
and Flow 

Groundwater Chemistty 
and Flow 

Groundwater Chemistry 
and Flow 

Groundwater Chemistry 
and Flow 

Groundwater Chemistty 
and Flow 

Groundwater Chemistty 
and Flow 

Overall Objective: Characterize 
groundwater quality and assess 
flow 

Critical Issue: Relationship of 
intertidal flats to Frash Pond 

Critical Issue: Relationship of 
on-site groundwater to the 
intertidal flats 

Critical Issue: Groundwater 
flow on-site in areas where no 
current wells exist 

Critical Issue: Relationship of 
on-site groundwater to the 
drainage ditch 

Overall objective: Characterize 
groundwater quality and assess 
flow 

Critical Issue: Relationship of 
on-site groundwater to the 
intertidal flats 

Overall Objective: Assess off-
site impacts and/or potential off-
site sources 

Critical Issue: Relationship of 
on-site groundwater to off-site 
groundwater at the airport 

Critical Issue: Relationship of 
off-site groundwater at the 
airport to Frash Pond 

Critical Issue: Groundwater 
flow south of the Site 

Page 4 of5 

All areas: Scope to be re-evaluated based on surface 
water/sediment/soil investigations after data entty into 
GIS/GMS. Analysis forTCL VOCs, SVOCs, PCBs, TAL 
Metals, and cyanide (2 rounds) selected designiemediation 
parameters; slug tests; tidal study. 

I location - I shallow(watertable) NIE, 6.1 (2); NIE, 6.2; 
FS, 6.5; REG, 6.6 

5 locations S shallow(water table); 3 intermediate (mid- NIE, 6.1 (2); HHRA, 
depth); I deep (bedrock surface) 6.3; ERA, 6.4(3); 

FS,6.5; REG, 6.6 

4 locations  4 shallow (water table); 2 intermediate (mid- N/E, 6.1 (2); HHRA, 
depth); I deep (bedrock surface) 6.3; FS, 6.5; REG, 

6.6 

I location- I intermediate (mid-depth); 1 deep (bedrock NIE, 6.1 (2); HHRA, 
surface) 6.3; ERA, 6.4(3) ; 

FS, 6.5; REG, 6.6 

All areas: Scope to be re-evaluated based on surface 
water/sediment/soil investigations after data entty into 
GMS. Analysis for TCL VOCs, SVOCs, PCBs, TAL 
Metals, and cyanide (2 rounds), selected 
design/remediation parameters; slug tests; tidal study. 

4 locations - 4 shallow (less than 5 ft); 4 intermediate (15 NIE, 6.1 (2); HHRA, 
25 ft) 6.3; ERA, 6.4(3); 

FS,6.5; REG,6.6 

All areas: Scope to be re-evaluated based on surface 
water/sediment/soil investigations after data entry into 
GMS. Analysis for TCL VOCs, SVOCs, PCBs, TAL 
Metals, and cyanide (2 rounds), selected 
design/remediation parameters; slug tests; tidal study. 

I location I shallow (water table); 1 intermediate (mid- NIE, 6.2; REG, 
depth) 6.6 

I location I shallow (water table); 1 intermediate (mid- NIE, 6.2; ERA,6.4(J);; 
depth) REG,6.6 

1 location  I shallow (water table); 1 intermediate (mid- NIE, 6.2; ERA, 6.4(3); 
depth) REG,6.6 
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(continued) 

NOTES: 
AVS/SEM = Acid Volatile SulfideS/Simultaneously Extracted Metals 
CN Total Cyanides 
design parameters = pH, conductivity, salinity, manganese, iron, chemical oxygen demand; dissolved oxygen, nitrogen, chlorides, phosphates 
GMS = Groundwater Modeling System 
PAHs =Polynuclear Aromatic Hydrocarbons 
PCBs = Polychlorinated Biphenyls 
physicochemical parameters == Total organic carbon, grain size, percent moisture, pH 
remediation parameters = Total organic carbon, grain size, total petroleum hydrocarbons, cation exchange capacity 
SVOCs = Semi-Volatile Organic Compounds 
VOCs = Volatile Organic Compounds 

Includes data needed and the corresponding DQO from Table 2: 

NfE Data needed to determine nature and extent of contamination 

HHRA Data needed to perform human health risk assessment 

ERA Data needed to perform ecological risk assessment 

FS Data needed to perform feasibility study 

REG Data needed to fulfill regulatory requirements 


(2) Includes free product as part of the NfE data need. 

(3) Will consider ecological exposure to groundwater discharging to Frash Pond, Marine Basin, and intertidal mudflats and effects of groundwater contamination attributable to Site operations on 
sediment, after review of groundwater flow and chemistry data obtained during the RI. 

(4) Station locations are shown on Figures 2 & 2a and listed on Table I; the same reference stations will be used for mudflat and Marine Basin locations. 
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