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1.0 SITE INVESTIGATION REPORT AND SOIL BORINGS REPORT 

1.1 Proiect Objective and Approach 

The purposes of site investigations conducted at the NEX service station 

and Dolphin Mart were to collect geologic and engineering data necessary to 

develop conceptual strategies and design parameters to remediate soil and 

ground water contamination delineated by previous environmental investigations. 

HRP’s approach to achieving these objectives consisted of three basic 

tasks: 

1. review of existing data; 

2. collection of remedial design data; and 

3. evaluation of remedial alternatives and determination of conceptu- 
al remediation strategies and design parameters. 

The remainder of this section presents the results of each of these tasks 

for the NEX service station and Dolphin Mart convenience store. 

1.2 NEX Service Station 

The specific objectives of site investigations conducted at the NEX 

(Figure 1) included: 

1. review of background data; 

2. assessment of current site conditions; and 

3. determination of the feasibility of air sparging and soil vapor 
extraction as remedial alternatives. 

The objectives were achieved by reviewing available reports, performing 

an inspection of site conditions, conducting air sparging and soil vapor extraction 

pilot tests, and evaluating the pilot test results. 
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Previous lnvestiqation and Backsround 

Previous site investigations were conducted by O’Brien & Gere (OBG) 

and ERM in 1989-90 and 1992, respectively. The investigations identified the 

site history, local lithology, hydrogeology, and reasonably delineated the extent 

of soil and ground water contamination. 

The soil and ground water analysis results compiled by this work 

identified two contaminant sources. These sources included: 

1. the historical underground storage tank locations located at the west side 
of the facility; and 

2. the active underground storage tank area located at the east side of the 
site. 

Historically, gasoline and diesel fuel were dispensed from underground 

storage tanks located at the western end of the site. These tanks were taken 

out of service in the mid 196Os, but were not removed from the ground until 

recently (November 1993). Soil and ground water data collected from OBG-9 

and ERM-14 indicate historical releases of petroleum product occurred in this 

area. Soil contamination was detected at concentrations up to 70 parts per 

million (ppm) BTEX (Benzene, Toluene, Ethyl Benzene, Xylene) at OBG-9 and 

ERM-14. The soil contamination was determined to lie within a 90 foot X 40 foot 

area defined by soil samples collected at wells OBG-7, OBG-8, ERM-13, ERM- 

14, ERM-l 5, and ERM-l 8. The soil contamination was identified within soils 2-3 

feet above the water table. The presence of soil contamination in this zone is 

likely the result of contaminant transport by the fluctuating ground water table 

which mobilizes the lighter than water petroleum constituents. 

A ground water contaminant plume was also identified in this area. The 

plume is centered in the area of OBG-9 and E. .M-14, and extends towards the 
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south. The extent of the ground water contaminant plume is delineated by wells 

ERM-5, ERM-7, ERM-l 5 and ERM-l 8 (Figure 10). 

The second contaminant source, on the eastern portion of the site, was 

initially identified in 1989 after gasoline was observed in a nearby catch basin. 

The cause of the release was attributed to the failure of a crash valve in the area 

of the active underground storage tanks. Gasoline product was determined to 

be limited to wells installed within the tank graves (OBG-1, OBG-2). Soil 

contamination at concentrations up to 290 ppm BTEX was identified in a 90 ft. 

X 40 ft. area centered around OBG-1, OBG-2, OBG-5 and OBG-6. The limits 

of soil contamination were identified by soil samples collected from wells OBG-3, 

OBG-4, OBG-8, ERM-16 and ERM-17. A ground water contamination plume 

was identified to extend from OBG-1, OBG-2, OBG-4, OBG-5, and OBG-6 to the 

south. The extent of ground water contamination was defined by wells OBG-3, 

OBG-7, OBG-8, ERM-g, ERM-12, ERM-16, and ERM-17 (Figure 10). 

/ 

I 
The ground water quality of the site area is designated class GB/GA by 

the Connecticut Department of Environmental Protection (CT DEP). Public water 

service was available to the area and no sensitive receptors of the contamination 

were identified. For these reasons, the objectives of remediation of soil and 

ground water contamination at the NEX were determined to be: 

1. treatment of the contamination sources; 

2. removal of free product; and 

3. monitoring. 
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Geoloqical and Hvdroqeoioqical Setting 

The site is situated within an area formerly occupied by Crystal Lake. 

The lake was drained and dredged in the 1940s before being filled in and further 

developed. The topography of the site area is characterized by nearly level land 

with an elevation of 22 to 26 ft. above mean sea level (a.m.s.1.). 

The site geology has been described as a variable depth of artificial fill 

covering stratified drift, and crystalline bedrock (Figure 2). The fill was found to 

be present below the topsoil and pavement and extend to depths between 4 and 

16 feet. The underlying stratified drift is primarily fine sands with silt and clays. 

Coarser materials were found with increasing depth. The underlying bedrock 

was determined to be the Mamacoke Fonation of the Waterford Group. The 

Mamacoke Formation is described as a biotite gneiss. 

The site hydrogeology is characterized by a relatively shallow ground 

water table observed at depths of 8-9 feet below grade. The stratigraphy of the 

site suggests that ground water occurs as an unconfined aquifer. The hydraulic 

conductivity was found to vary from about 0.1 to 6 feet/day. Ground water flow 

is to the south, but flow patterns could be complicated as a result of the drF;ning, 

dredging, and filling of former Crystal Lake. Ground water gradients vary from 

0.008 ft./ft. in the north to 0.02 ft./f-t. in the south. 

Site inspection 

HRP inspected the site to locate site features, prepare base maps, and 

assess the condition of site wells on October 6, 1993. 

Based upon this site visit, the site plan (Figure 1) was prepared. The 

plan identifies significant site features including buildings, roads, tanks, wells, 

utilities, etc. 
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During the site visit the following monitor wells were located, accessed, 

and inspected. 

OBG-1 
OBG-2 
OBG-3 
OBG-4 
OBG-5 
OBG-6 
OBG-7 
OBG-8 
OBG-9 

ERM-5 
ERM-6 
ERM-7 
ERM-8 
ERM-l 0 
ERM-l 1 
ERM-l 2 
ERM-l 3 
ERM-l 4 

ERM-l 5 
ERM-l 6 
ERM-l 7 
ERM-l 8 
ERM-l 9 

I With the exception of wells OBG-1, OBG-3, and OBG-8, all wells were 

found in reasonably good condition. Wells OBG-1, OBG-3, OBG-8, and ERM-l 1 

were in need of repair to handways, casing, and concrete, respectively. One 

well, ERM-g, could not be located and was presumed to have been destroyed. 

Floating product (gasoline) was observed in wells OBG-1, OBG-2, OBG- 

9, and ERM-17 during inspection. The product thickness was generally 0.1 

inches or less at wells OBG-1, OBG-2, and OBG-9. As much as 1 inch of 

product was observed at ERM-17, but the product was not believed to be a 

result of releases at the service station. 

Ground water depth measurements were also collected at the time of 

inspection. The data was used to confirm ground water flow directions and 

gradients (Figure 3). The ground water data was consistent with previous data 

for the area compiled by ERM. 

Remedial Testing 

Pilot tests were conducted in October and November 1993 to assess the 

feasibility and determine the design criteria for an air sparging (AS) and soil 

vapor extraction (SVE) remedial alternative. One air sparging point, one soil 

vapor extraction (SVE-1) well, and four observation probes (Pl, P2, P3, P4) 
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were installed at the locations shown on Figure 1, before the pilot test was 

conducted. Each observation probe consisted of two monitor points completed 

in the borehole. The A% probe was completed below the water table (10 feet 

below grade), whereas the B probe was completed above the water table (7.5 

feet below grade). The sparging point, SVE well, and observation probes were 

installed using a truck-mounted hollow stem auger drill rig on October 18, 19, 

and 21, 1993. The drill logs and construction details of these points are included 

in Appendix A. 

The pilot test was conducted on October 27,28, and November 1,1993. 

The purpose of the pilot test was to determine 1) the area treated by sparging 

at different air injection pressures and flowrates; and 2) the optimal operational 

pressure and flowrate for remedial system design. 

The pilot test procedures which were used to accomplish these objectives 

are described in Appendix B. The injection pressure to the sparge point was 

provided by an 11.5 HP gasoline powered air compressor. An electric 1.5 HP 

regenerative blower provided the vacuum to the vapor extraction well. 

Air Sparqinq Test 

During the air sparging phase of the test, compressed air was injected 

below the water table via the sparge point AS-l at the pressures and flowrates 

listed below. 

lniection Pressure (PSI) Flowrate (scfml 

10 l-2 
15 5 

Measurements including depth to water, dissolved oxygen, explosivity, 

oxygen levels, total organic halogen (TOX), along with soil gas samples were 

collected from each observation probe before, during, and after sparging at each 
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pressure level. The soil gas samples were analyzed on-site for selected volatile 

organics (VOCs) using a portable field gas chromatograph (GC - Photovac 

Model 1 OS55). 

The area treated by sparging at the different pressure levels was 

determined by comparing all data collected at that pressure level. This process 

included identifying 1) the extent of the ground water mound created, and 2) 

changes in VOC concentrations, TOX, dissolved oxygen, oxygen levels, and 

explosivity which could be attributed to sparging. This comparison of data was 

accomplished using the graphs attached in Appendix C. 

In general, the affects of sparging were observed at all the probes 

regardless of the pressure levels. TOX concentrations were also observed to 

increase above initial levels at all probes. The explosivity measurements also 

showed increases at all A probes (completed below the water table). The 

oxygen levels at all B probes (completed above the water table) dropped 

significantly. Water elevations also increased at all A probe locations. No 

significant changes to dissolved oxygen levels were noted at any of the probes 

at the different pressure levels. In addition, the concentration of selected volatile 

organics as determined by analysis of soil gas samples by field GC were 

observed to change erratically. 

The changes in concentrations of TOX, explosivity, and oxygen levels 

reflect the positive remediating effects of sparging. These data are summarized 

in Table 1. The data collected indicates that each pressure level treated a 

circular area with a radius of at least 20 ft. around the sparge point AS-l. 
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TABLE NO. 1: SUMMARY OF SPARGING RESULTS AT NEX 

TOX (wm) Explosivity (%) Oxygen Levels (%) 

Distance 
from @ IOpsi @ 15 psi @ 10 psi @ 15 psi @ 10 psi @ 15 psi 

Probe I.D. AS-l (ft) Initial 1-2 cfm 5 cfm Initial 1-2 cfm 5 cfm Initial 1-2 cfm 5 cfm 



The optimal air injection pressure and flowrate was determined by 

comparing the changes in TOX, VOC, and explosivity produced during injection 

at the three different pressure levels. This comparison was performed 

graphically using the graphs attached in Appendix C. In most cases, the 

greatest change was noted to occur at the lowest pressure level of 10 psi and 

flowrate (1-2 cfm). Increases in pressure and flowrates above this level 

produced only slight increases (and in some cases decreases) in TOX, VOC and 

explosivity readings above the levels observed at the 10 psi injection rate. 

Therefore, the injection of air at pressures above 10 psi does not appear to 

provide a significant additional benefit. 

SVE Test 

During the SVE test, contaminant vapors were withdrawn from SVE-1 

under a vacuum pressure of 60 in. (H20) and a flowrate of about 24.5 scfm for 

approximately 1.5 hours. Under these flow conditions, vacuum readings were 

detected at every B probe location at the levels listed below. 

Probe I.D. Distance from SVE-1 (ft) Vacuum (in H20J 

P-lb 5 0.55 
P-2b IO 0.30 
P-3b 12 1.65 
P-4b 18 0.325 

Vacuum readings were recorded at 5 second intervals at each probe from 

the initiation of venting until vacuum levels were nearly stabilized. Vacuum data 

collected from P-4 was used to evaluate the intrinsic permeability of the native 

materials. The intrinsic permeability was determined to be 1.8 x 10m6 cm* 

(Appendix C). The radius of influence was also determined using vacuum data 

from P-4. The radius was estimated at about 35 feet (Appendix C). 
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Soil gas samples were collected from each probe before and during the 

SVE test. The samples were analyzed with a field GC for selected volatile 

organics (VOCs). The concentration of VOCs decreased from initial levels after 

about 30 minutes of venting. The VOC results are shown in Table 2. 

A vapor sample& of air discharged from the blower was collected after 30 

minutes of venting. The sample was analyzed for selected volatile organics with 

a field GC. Contaminant emission rates were also estimated using the discharge 

rate of the blower (24.5 scfm) and the discharge sampling results. The results 

are summarized below and attached in Appendix C. 

Discharge Sample Emission Rate 
Results (ppb) (Iblhr) 

Benzene 

Trichloroethylene 

Toluene 

Combined ASISVE Test 

1630 4.6 x IO4 

3840 1.8 x 1O-3 

5120 1.8 x 1O-3 

During the combined test compressed air was injected into AS-l at a 

pressure of 20 psi and a flowrate of 9 scfm. Contaminated soil vapors were 

withdrawn from SVE-1 at a flowrate of 24.5 scfm and a vacuum of 60 in H,O. 

The performance of the combined test was evaluated through the 

comparison of VOC, TOX, explosivity, and oxygen percentage data collected 

before venting began, after 30 minutes of venting, and after 60 minutes of 

sparging and venting. 

VOC concentration changes during the different sampling periods 

reflected the effectiveness of the combined sparging and venting. The remaining 

parameters did not vary or varied only slightly and were not as useful in 

performance evaluation of the combined effects of sparging and venting. The 

VOC concentrations are presented in Table 3. 
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TABLE NO. 2: SUMMARY OF VOC RESULTS DURING SVE TEST AT NEX (ppb) 

Benzene Trichloroethylene Toluene 

Distance 
from After After After 

Probe I.D. SVE-1 (ft) Initial Venting Initial Venting Initial Venting 

Pla 5 910 56 2,780 374 2,800 310 
P2a IO 1,280 360 11,770 704 7,250 623 
P3a 12 ND 653 1,330 3,308 980 557 
P4a 18 610 32 7,830 1,054 7,610 714 

Plb 5 19,500 326 33,900 1,664 37,900 486 
P2b 10 8,200 340 17,300 ND 41,700 6,900 
P3b 12 ND 60 ND 122 5,900 468 
P4b 18 ND 384 10,400 3,572 15,400 1,850 

Tetrachloroethylene Ethyl Benzene M Xylene 

Distance 
from After After After 

Probe I.D. SVE-1 (ft) Initial Venting Initial Venting Initial Venting 
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TABLE NO. 3: SUMMARY OF VOC CONCENTRATIONS FROM COMBINED ASlSVE TEST AT NEX (ppb) 

Benzene Trichloroethylene Toluene 

Distance from During During During 
Probe I.D. AS-l During Venting & During Venting & During Venting & 

(SVE-l)(ft.) Initial Venting Sparging Initial Venting Sparging Initial Venting Sparging 

Pla 5 (5) 910 56 30 2,780 374 120 2,800 310 120 
P2a 20 (10) 1,280 360 1,170 11,770 704 3,090 7,250 623 5,000 
P3a 5 (12) ND 653 1,030 1,330 3,308 6,206 980 557 1,736 
P4a 10 (18) 610 32 5,750 7,830 1,054 1,860 7,610 714 5,200 

Plb 5 (5) 19,500 326 56 33,900 1,664 284 37,900 486 190 
P2b 20 (10) 8,200 340 206 17,300 ND 146 41,700 6,900 1,210 
P3b 5 (12) ND 60 12 ND 122 56 5,900 468 170 
P4b 10 (18) ND 384 264 10,400 3,572 1,788 15,400 1,850 1,098 

Tetrachloroethylcie Ethyl Benzene M Xylene 

Distance from During During During 
Probe I.D. AS-I During Venting 8 During Venting 8 During Venting 8 

(SVE-l)(ft) Initial Venting Sparging Initial Venting Sparging Initial Venting Sparging 



The VOC concentrations observed at each probe declined after venting 

had continued for approximately 30 minutes. VOC concentrations were noted 

to generally increase at the A probe locations when sparging began and venting 

continued. The increase of concentrations at A probe reflects the removal of 

contaminants from the ground water by sparging. VOC concentrations at B 

probe continued to decline, reflecting the ability of the soil vapor extraction to 

control the movement of contaminant vapors in the unsaturated zone. The 

increase in VOC concentration was most noticeable in the blower discharge for 

venting. The VOC concentration in the vent discharge before sparging and 

during sparging are listed below. 

Vent Discharge Emission Rate Vent Discharge 
Concentration Before Concentration Emission 

Before Sparging Sparging During Sparging Rate 
(PPW (Ibslhr) (wb) (Ibslhr) 

Benzene 1,630 4.6 x lOA 5,750 1.7 x 10” 

Trichloroethylene 3,840 1.8 x 10” 6.860 3.4 x 10-3 

Toluene 5,120 1.8 x lo” 5,200 1.8 x 10” 

Tetrachloroethylene -- - 3,000 1.8 x 1O-3 

Ethyl Benzene 170 1 x 10” 290 1.1 x lo4 

M-Xylene -- -- 6,690 2.7 x 10” 

The changes in VOC concentration and emission rates recorded before 

and during sparging while venting was performed best reflect the effectiveness 

of the combined use of sparging and SVE as a remedial alternative. In general, 

the emission rate of the venting increased 1.5 to 4 times when combined with 

air sparging. This reflects the efficiency of this alternative through the increase 

in the contaminant mass removal rate. 

Conceptual Remedial Strateqy 

Based upon the results of the pilot test, the combined use of air sparging 

and soil vapor extraction is a viable remedial alternative for this site. The 

combined air sparging and SVE system (AS/SVE) can be used to remediate 
I 
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both ground water contaminant plumes identified on-site. To be most effective 

the AWSVE system should cover the area bounded by wells ERM-13, ERM-16, 

ERM-8, ERM-5, OBG-8 (western plume) and OBG-3, OBG-4, ERM-16, ERM-17 

(eastern plume). The air sparging wells should be installed to depths of about 

30 feet below grade and constructed in a manner similar to AS-l (Appendix A). 

The air sparging wells should be installed at a spacing of about 40 feet on 

center. The optimal air requirements of each air sparging point are 1-2 cfm at 

a pressure of 10 psi. 

The venting system should cover the same area. Each vent point should 

be installed at a depth of about 8 feet below grade and constructed in a manner 

similar to SVE-1 (Appendix A). The vent points should be installed at a spacing 

of about 70 feet on center. The vacuum requirements of each point are 24.5 

cfm at a vacuum pressure of 60 in. (H20). 

1.3 Dolphin Mart 

The specific objectives of site investigations conducted at the Dolphin 

Mart (Figure 4) included: 

1. review of background data; 

2. assessment of current site conditions; 

3. further delineation of site ground water contamination; 

4. determination of the feasibility of air sparging as a remedial alternative; 
and 

5. assessment of ground water recovery as a contaminant plume control 
option. 

The objectives were achieved through review of available reports, site 

inspection of existing conditions, installation and sampling of two additional 

ground water monitoring wells, conduct of an air sparging pilot test and aquifer 
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pump test, evaluation of air sparging pilot test and pump test results, and ground 

water modeling of various plume control options. 

Previous lnvestiqations and Site Backqround 

Previous site investigations were conducted by Wehran Engineering, 

O’Brien & Gere (OBG), and ERM in 1987, 1989, and 1992, respectively. The 

investigations identified local lithology, site history, hydrogeology, and limited 

delineation of the extent of soil and ground water contamination. 

The soil and ground water analysis results reported by these investiga- 

tions identified a historical contamination source resulting from former use of the 

site as a gasoline service station. Records indicate that the site operated as a 

gasoline service station until October 1985. In October 1985 a release of 

gasoline/diesel fuel was reported to CT-DEP. Subsequent tank tightness tanks 

revealed that all four former 10,000 gallon underground storage tanks (USTs) 

had leaked. 

The four USTs and surrounding contaminated soil were removed between 

1985 and 1987. During subsequent site investigations eight ground water 

monitor wells were installed to identify ground water and soil contamination. 

Surface water sampling was also conducted to identify the potential impact to an 

unnamed intermittent stream west of the contamination source area. 

Soil contamination by lead and total petroleum hydrocarbons (TPH) was 

detected in shallow soil samples collected above the water table. The majority 

of the soil contamination (at low concentrations) appeared related to fluctuating 

contaminated ground water. However, soils contaminated by TPH and lead 

detected in WE-l (up to 5000 ppm TPH) are associated with a historical diesel 

tank located in that area. Removal and disposal of this soil in this area (approxi- 
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mately 800 cubic yards, Drawing C-2) was recommended, but has not yet been 

performed. 

Ground water contamination by gasoline constituents (benzene, toluene, 

ethyl benzene, xylene: BTEX) was detected in all wells except WE-l. BTEX was 

detected at concentrations up to 12,200 ppb near the center of the identified 

ground water contaminant plume (wells WE-4, WE-5, WE-6, OBG-8). The extent 

of the ground water contaminant plume was not fully defined. The approximate 

extent of the plume to the south-southwest was identified by well OBG-9 which 

showed minor levels of BTEX (2.7 ppb). The eastern and western limits of 

ground water contamination remained undefined as a result of elevated BTEX 

(33.5 - 550 ppb) and MTBE (130 - 55 ppb) detected at wells WE-3 and WE-4, 

respectively. 

The ground water quality of the site area has been designated class GAA 

by CT-DEP. Due to the class GAA designation and the location of the site within 

the watershed for nearby public water supply reservoirs, it was determined that 

I- 

site remediation should: - 

1. treat contamination to non-detectable levels; and 

2. contain the ground water contamination plume. 

Geoloqical and Hydroqeoloqical Setfinq 

The site is located in a former swampy area which was apparently filled 

in for development purposes. The site building and paving cover approximately 

90% of the site area. A 70 acre swamp which drains into Beaver Dam Brook 

borders the site to the south and west. The site topography is nearly level (95- 

103 ft. a.m.s.1.) with little vertical relief. 
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The site stratigraphy consists of a thin fill layer (l-6 ft.) which mantles a 

lenticular organic, clayey silt (3 - 10 ft.). A fluvial sand was identified below the 

silt layer. A lodgement till was observed above bedrock at some locations 

(Figure 2). The thickness of overburden was variable, approximately 8 to 17 feet 

at the site. The bedrock was identified as the Mamacoke Formation of the 

Water-ford Group, and consists of a granite gneiss. 

Site hydrogeology was described as an unconfined aquifer with a variable 

saturated thickness (5 to 14 feet). Site hydraulic conductivities were estimated 

by slug tests to range from 0.3 to 2.48 ft./day. Site ground water was deter- 

mined to flow to the southwest towards the swampy area. 

Site Inspection 

HRP inspected the site to locate site features, prepare base maps, and 

assess the condition of site wells on October 6, 1993. 

Based upon this site visit, the site plan (Figure 4) was prepared. The 

plan identifies significant site features including buildings, roads, wells, utilities, 

etc. 

During the site visit, the following monitor wells were located, accessed, 

and inspected. 

WE-IA WE-5 
WE-2S WE-6 
WE-2D OBG-8A 
WE-3 OBG-9A 
WE-4 OBG-9 

The majority of the wells were in fair condition. Monitor wells WE-8A and 

OBG-9A need repair to handways and concrete collars. Monitor well OBG-9 

was silted and well WE-IA was dry, indicating that the ground water table was 

below the bottom elevation of the well at the time of inspection. 
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No floating petroleum product was observed at any of the site monitor 

wells. 

Additional Investigation 

Two additional monitor wells (HRP-10 and HRP-1 1, Figure 4) were 

installed on October 14, 1993. The monitor wells were located to better define 

the extent of the ground water plume to the east and west. 

The monitor wells were installed using hollow stem auger drilling 

techniques and were constructed using 2 inch diameter PVC well materials. The 

drill logs and construction diagrams are attached in Appendix D. Soil samples 

were collected using split-spoons to confirm site stratigraphy. Soil descriptions 

verified the soil types previously identified. 

The two monitor wells (HRP-10, HRP-11) were developed and sampled 

along with remaining site wells in October 22, 1993. A ground water sample 

was also collected from PI b, an observation point installed for the air sparging 

pilot test. Well WE-IA was not sampled since no ground water was observed 

at this location. The ground water samples were submitted to a State certified 

laboratory for analysis for aromatic volatile organics (EPA Method 602) TPH 

(EPA Method 418.1) and MTBE. The ground water analysis results are 

summarized below and attached in Appendix E. 

Well I.D. 

WE-2S 

WE-2D 

WE-3 

WE-4 

WE-4 
duplicate 

WE-5 

WE-6 

OBG-8A 

OBG-9A 

Benzene Toluene 

BDL BDL 

3 1 

6 BDL 

431 47 

406 41 

478 26 

BDL BDL 

56 8 

BDL BDL 

Contaminant Concentration (ppb) 

Ethyl Benzene Xy lene 

BDL BDL 

1 BDL 

BDL 2 

398 673 

4 649 

3 2,232 

BDL 12 

53 136 

BDL BDL 

MTBE 

2 

BDL 

83 

BDL 

77 

57 BDL 

2 BDL 

BDL BDL 

2 BDL 

TPH 

BDL 

BDL 

BDL 

BDL 

BDL 
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Contaminant Concentration (ppb, 

Well I.D. Benzene Toluene Ethyl Benzene Xylene MTBE TPH 

HRP-10 815 79 826 2,374 BDL 5 

HRP-11 BDL BDL BDL 4 BDL BDL 

Plb 203 12 134 529 BDL BDL 

Notes: BDL = Below Detectable Level 

Ground water elevation data was also collected from the site wells. The 

ground water elevations identify a southerly ground water flow direction 

(Figure 5). The average ground water gradient was 0.0075 ft./f-t. The ground 

water analysis results combined with the ground water elevation data identify a 

BTEX ground water contaminant plume which extends from the former tank area 

to the south (Figure 11). The longitudinal axis of the plume extends from the 

source area (former tank area) and bisects the area between WE-4 and HRP-10. 

This region defines the central portion of the contaminant plume where 

contaminant concentrations would be expected to be highest. The western limits 

of the contaminant plume are approximately delineated by wells WE-2S, WE-2D, 

WE-3 and HRP-1 1. The southern extremity is defined by OBG-9A. The eastern 

limit extends beyond HRP-10. 

The contaminant plume extent and ground water flow directions defined 

by this investigation are somewhat dissimilar to previous results. However, the 

consistency between the longitudinal axis of the contaminant plume and the 

direction of ground water flow confirm the validity of data collected as part of this 

investigation. 

Remedial Testing 

Pilot tests were conducted on-site in November 1993 to determine the 

feasibility of air sparging and identify various plume containment strategies. One 

air sparing point (AS-l), four observation probes (PI, P2, P3, P4), and a 
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horizontal soil vapor extraction well (SVE-1) were installed at the locations 

shown on Figure 4 to conduct the air sparing pilot test. The observation probes 

consisted of three monitor points installed in each borehole. The A probes were 

completed beneath the silt layer. The B probes were completed within the silt, 

and C probes were completed above the water table. The sparge point and 

observation probes were installed with a hollow stem auger drill rig on October 

14, and 15, 1993. The horizontal SVE well was installed on October 26, 1993. 

An eight inch diameter recovery well was installed adjacent to WE-6 

(Figure 4) using a dual rotary rig. The well was pumped at a rate of about 1.43 

gallons per minute (gpm) during the aquifer pump test. 

The results of the pilot test and pump test are presented below. 

Air Sparqinq and Soil Vapor Extraction Pilot Test 

The pilot test was conducted on November 2, 4, and 23, 1993. The 

purpose of the pilot test was to determine: 

1. the area treated by sparing at selected air injection pressures and 
flowrates; 

2. the optimal operational pressure and flowrate for remedial design; 

3. the area treated by soil vapor extraction using a specified vacuum and 
resulting flowrate; and 

4. the feasibility of applying the combination of air sparging and soil vapor 
extraction to a setting characterized by a shallow water table and fine 
grain sediments. 

The procedures to achieve these objectives are presented in Appendix B. 

A gasoline powered 11.5 HP air compressor provided compressed air to this 

sparge point. An electric 1.5 HP regenerative blower supplied a vacuum to the 

vapor extraction well. 
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Air Sparqinq Test 

Compressed air was injected into the base of the site aquifer at the two 

pressure levels listed below. 

lniection Pressure (psil 

5 

3 

Flowrate (cfml 

7-8 

4 

The air injection pressure was limited to levels only slightly higher than 

the critical pressure necessary to induce sparging. Higher pressures of 5 psi 

and greater were observed to create excessive mounding and force ground 

water out of pavement cracks and around well seals. 

Measurements including depth to water, dissolved oxygen, explosivity, 

TOX, and oxygen levels were collected from each observation probe before, 

during, and after the test. Soil gas samples were also collected and analyzed 

for selected volatile organics with a field gas chromatograph (Photovac Model 

1 OS55). 

The shallow depth to ground water complicated the collection of TOX, 

explosivity, oxygen levels and soil gas analysis data. Dissolved oxygen data 

collected from the observation probes and surrounding monitor wells WE-6 and 

WE-4 best identified the area treated by air sparging. The water level data 

identified the extent of the ground water mound induced by sparging. The 

dissolved oxygen and water level data is attached in Appendix F and summa- 

rized in Table 4. 
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II TABLE NO. 4: SUMMARY OF AIR SPARGING DATA FROM THE DOLPHIN MART 

Dissolved Oxygen (ppm) Depth to Ground Water (ft) 

Distance from After 4.5 hrs. After 2 hrs. 
Probe I.D. AS-1 (ft) Initial of Sparging Initial of Sparging 

Pla 5 3.1 3.0 3.8 0.21 
P2a 10 1.95 7.5 3.68 0 
P3a 10 2.4 5 3.32 0 
P4a 20 3.2 2.5 2.96 1.44 

Plb 5 2.4 3.0 3.87 0.69 
P2b 10 no measurement 6.11 3.58 0 
P3b 10 2 7.4 3.36 0 
P4b 20 2.8 3.5 2.92 1.44 

WE-4 35 1.25 9 4.18 3.11 
WE-6 17 1.75 9.8 3.75 2.33 
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The areas surrounding the sparge point AS-l which showed an increase 

in dissolved oxygen are believed to represent the area treated by sparging. All 

probes with the exception of Pla,b and P4a,b show significant increases in 

dissolved oxygen. The absence of changes in dissolved oxygen at Pla,b and 

P4a,b may be representative of the heterogeneous nature of the site aquifer 

materials. Based upon the test results, a circular area centered about AS-l with 

a radius of about 35 feet is Conservatively estimated to be the area treated by 

sparging during the test. 

SVE Test 

A horizontal soil vapor extraction well (SVE-1, Figure 4) was installed 

using a backhoe. A 40 foot long by 1.5 foot wide and 3 foot deep trench was 

excavated through the pavement. SVE-1 was constructed of 40 foot length 2- 

inch diameter PVC well screen set at a depth of 3 feet below grade. The well 

screen was packed in coarse sand and sealed with bentonite and plastic 

sheeting. Compacted subgrade and asphalt was placed at surface grade. 

During initial SVE tests ground water and excessive moisture was 

removed via SVE-1 during venting. Therefore, a 10 gallon moisture separator 

was added to the testing equipment to remove extracted ground water and 

protect the vacuum blower during subsequent tests. 

A vacuum pressure of 50 in. (H20) was applied to SVE-1 during the test. 

Contaminated soil vapors were extracted at a rate of about 25 scfm. Vacuum 

pressure of 0.75 in. (H20) was recorded at Plc approximately 5 feet away from 

SVE-1. Using an intrinsic permeability estimated from the hydraulic conductivity 

at WE-4 (6 x 10m8 cm2) a radius of influence of SVE-1 was determined. The 

radius of influence was estimated to be 7.5 - 10 feet. 
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Samples of the contaminated vapors exhausted from SVE-1 during the 

test were collected for analysis for selected volatile organics with the field GC. 

Three discharge samples were collected during two hours of venting. No BTEX 

was detected in the discharge samples during venting. This is likely the result 

of the removal of contaminated soil by previous excavation. BTEX remains 

within the ground water as detected in site ground water samples. The 

discharge analysis results are presented in Table No. 5. 

Combined ASBVE Test 

Compressed air was injected at 3 psi and 4 scfm and soil gas extracted 

from SVE-1 at a rate of 25 cfm under a vacuum of 50 in. (H20) during the 

combined air sparging/SVE test. Throughout the test ground water was removed 

from the moisture trap at a rate of about 0.2 gpm. 

Discharge samples collected from the SVE system and analyzed for 

selected VOCs with a field GC identify the benefits produced by air sparging. 

As expected, the contaminant emission rates increased above the levels 

observed during venting alone. The emission rates during the combined 

sparging/venting test are summarized in Table No. 6. 

Aquifer Pump Test 

A short term aquifer pump test was performed beginning November 15, 

1993 and ending November 22, 1993. The objectives of this test were to: 

1. estimate hydraulic conductivity, transmissivity and storativity of aquifer 
materials; 

2. 

3. 

record the aquifer response to a controlled stress; and 

evaluate the ability of the recovery well to control the identified ground 
water contaminant plume. 
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TABLE NO. 5: SUMMARY OF SVE DISCHARGE DATA AT THE DOLPHIN MART 

Time Since 
Venting 
Began 
(min.) 

45 

105 

120 

1 ,I ,I-Trichloroethane Trichloroethylene Tetrachloroethylene 

Cont. (upb) 
Emission Rate 

(Iblhr) Cont. (ppb) 
Emission Rate 

(Iblhr) Cont. (ppb) 
Emission Rate 

(Iblhr) 

---- I ____ 

17 1 x 1o-5 

13 I 8.3 x 1O-6 



II TABLE NO. 6: SUMMARY OF EMISSION RATES OBSERVED DURING COMBINEDAWSVE TEST 
AT THE DOLPHIN MART II 

1 ,l ,l Trichloroethane Trichloroethylene Tetrachloroethylene Benzene 

Emission Emission Emission Emission 
Cont. Rate Cont. Rate Cont. Rate Cont. Rate 
(wb) (Iblhr) (wb) (Iblhr) @pW (Iblhr) (wb) (Iblhr) 

Venting 22,400 1.1 x 10-z 1,550 7.8 x lo4 17 1x10-s - - 
Alone 

Sparging 
& Venting 

107,900 5.5 x 10-z 1,627 8.1 x lOA 100 6 x 10“ 317 9.5 x 10-5 

Toluene Ethyl Benzene Xylene 

Emission Emission Emission 
Cont. Rate Cont. Rate Cont. Rate 
(wb) (Iblhr) (wb) (Iblhr) (wb) (Ib/hr) 

Venting - - - - -- - 
Alone 

Sparging 
& Venting 

3,198 1 x 1o-3 154 6 x 1O-5 1,275 5 x 10-3 

e\wjgWnav-28fe.rhI 26 MRI’ 



In order to conduct the test, an eight inch diameter recovery well was 

installed adjacent to WE-6 on November 4, 1993. The well was completed at 

a bottom depth of 15 feet below grade and was constructed of a 5 foot length 

of continuous slot PVC well screen surrounded by an engineered gravel pack. 

Eight inch diameter PVC well casing was threaded to the top of the well screen. 

The annular space above the sand pack was sealed with bentonite. The 

recovery well design criteria are attached in Appendix G. 

A step test was conducted on November 15, 1993. During the test the 

well was pumped at rates of 0.5 gpm, 1 gpm, 2 gpm, and 5 gpm. The well was 

unable to sustain the 5 gpm discharge for more than 9 minutes. Based upon the 

results of the test, the maximum discharge rate that could be maintained by the 

well was estimated to range between 1.5 and 2 gpm. For this reason, a 

discharge rate of 1.5 gpm was chosen for the pump test. 

The pump test began November 16, 1993 at an average pumping rate 

of 1.43 gpm. Pumping continued for three days. During this time drawdown 

was recorded at logarithmic intervals with automated data logger and pressure 

transducer at the recovery well RW-1; monitor wells WE-4, WE-5 and WE-6; 

and observation probe P3b. In addition, ground water elevation data was 

collected from all site wells once daily for each day of the test. 

The pumping phase of the test was terminated November 19, 1993. 

Ground water levels recovered to the static position within several hours. 

Periodic monitoring via the data logger continued until November 22, 1993. 

Drawdown Analvsis 

Drawdown data collected from wells RW-1, WE-4, WE-5, WE-6, and P3b 

were adjusted to account for ground water fluctuation trends observed before, 
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during, and after the test. The adjusted drawdown curves were evaluated to 

identify appropriate analysis methods. Log-log drawdown plots were prepared 

and analyzed using Neuman’s curve fitting method for unconfined aquifers 

(Kruseman, 1990). The corrected drawdown, hydraulic conductivities, and 

storativities are listed in Table No. 7. The graphs and mathematical calculations 

are attached in Appendix H. Hydraulic conductivities ranged from 1 ft./day to 

14.7 ft./day. The geometric mean was 5 ft./day. Storativity values ranged from 

.0002 to .0057. The geometric mean was 0.001. 

Distance - drawdown analysis (Driscoll, 1986) of data coilected after 3 

days of pumping was also used to estimate hydraulic conductivity, storativity, 

and determine the radius of influence. The results of this analysis are included 

in Appendix H. The hydraulic conductivity, storativity, and radius of influence 

were estimated at 8.75 ft./d, 0.14, and 70 feet, respectively. 

The geometry of the capture zone during pumping was determined using 

the culmination point method (Kruseman, 1990). The width of the capture zone 

was estimated to be about 650 ft. The distance to the stagnation point was 

calculated at about 105 feet. The calculations are attached in Appendix H. 

Based upon these results, a single well is capable of containing the site contami- 

nant plume at low discharge rates. However, RW-1 is not positioned at a 

location where it could be used to contain the entire plume without assistance 

from an additional well. 

Contaminated ground water generated by the pump test was treated with 

a mobile treatment system. Treatment included gravity settling, filtration, and 

aeration. Treated ground water was discharged to the Town of Groton’s sanitary 

sewer with approval from CT-DEP and the Town of Groton (Appendix I). 
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TABLE NO. 7 SUMMARY OF AQUIFER PUMP TEST RESULTS 

Well I.D. 

RW-1 

WE-6 
P3b 

WE-4 
WE-5 

Distance from Corrected Hydraulic 
RW-1 (ft-) Drawdown (k) Conductivity (ftId) 

- 2.9 1.1 

5 1.39 2.4 
20 0.56 6.9 
57 0.22 14.7 
86 0.39 13 

Storativity 

- 

.0055 

.0057 

.0012 

.0002 
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Samples of the treated effluent were collected twice during the test. A 

sample of the raw water was also collected. The samples were submitted to a 

State-certified laboratory for analysis for aromatic organics (EPA Method 602) 

halogenated volatile organics (EPA Method 601) MTBE, and TPH (EPA Method 

418.1). The analysis results are summarized in Table No. 8 and attached in 

Appendix I. 

Ground Water Modeling 

An analytical ground water model, QuicMlow, was used in conjunction 

with the aquifer pump test results to evaluate several options to contain the 

ground water contaminant plume. Due to increased mass contaminant removal 

efficiencies identified by the sparging test and the removal of ground water via 

the SVE vent during the pilot test, the model effort focused on utilizing the ability 

of the SVE system to provide containment of the contaminant plume through the 

removal of contaminated ground water during soil vapor extraction. 

An analytical ground water flow model representing HRP’s conceptual 

model of site hydrogeology was constructed using the hydraulic conductivity and 

storativity data collected from the pump test, site stratigraphic data collected 

during drilling, and site landform information. The site hydrogeologic system was 

modeled as an unconfined aquifer with a uniform saturated thickness of 11 feet, 

a uniform hydraulic conductivity of 5 ft./day, and storativity of .OOl. Aquifer 

recharge was restricted to the swamp west of the site. Site ground water 

discharged to the swamp south of the site. 

( 
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TABLE NO. 8: SUMMARY OF GROUND WATER DISCHARGE ANALYSIS RESULTS 

Contaminant Concentration (ppb) 

Sample I.D. 

Treated Discharge 
11 I1 7193 

Treated Discharge 
11 II 9193 

Raw Water 
11 II 9193 

Benzene Toluene 

61 154 

133 418 

200 866 

Ethyl Benzene Xylene 

33 408 

71 856 

BDL 1,711 
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Using the above parameters, the model was used to simulate steady- 

state ambient ground water flow (Figure 6). Ground water flow predicted by the 

model closely resembled ground water flow observed on-site (Figure 5). 

The pumping well (RW-1) was then added to the model and pumped at 

a rate of 1.43 gpm. The predicted ground water flow induced by pumping 

(Figure 7) closely matches the ground water flow observed during the pump test 

(Figure 8). 

Since the ground water flow predicted by the model provided a 

reasonable representation of observed site ground water flow under two different 

hydrogeologic stresses (ambient and pumping), the model was used to predict 

additional ground water flow patterns utilizing a horizontal soil vapor extraction 

system to withdraw ground water. The predictions indicate that the SVE system 

could be used to control the ground water contaminant plume. Given current 

information, the SVE system should be designed to cover much of the paved 

area to the west and south of the site building. Ground water removal at a rate 

of about 3.5 gpm (distributed throughout the SVE system) would be sufficient to 

create a capture zone large enough to control the contaminant plume (Figure 9). 

Additional model predictions suggest that the maximum discharge rate of the 

SVE system should be about 15 gpm. At this flowrate (15 gpm) the majority of 

the site aquifer would be dewatered in the area of the SVE system. 

Conceptual Remedial Strateav 

Remediation of soil and ground water at the Dolphin Mart is complicated 

by the fine grained soils present on-site and the shallow depth to ground water 

(1.5 - 5 ft.). The remedial options considered for the site included: 

1. ground water recovery; 
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2. 

3. 

ground water recovery and soil vapor extraction; and 

air sparging, soil vapor extraction, and ground water recovery. 

Although ground water recovery would provide containment of the 

contaminant plume at a minimal pumping rate (1.5 gpm), it was not considered 

a viable alternative due to the low contaminant mass removal rate anticipated 

by the system. Ground water recovery and soil vapor extraction (SVE) would 

provide control of the contaminant plume and increase the contaminant mass 

removal rate. The increase in contaminant mass removal rates would result 

from the SVE treatment of contaminated soils. However, the contaminant mass 

removal rate from the ground water would remain low. Therefore, this alternative 

was not further pursued. 

The combined use of air sparging, SVE, and ground water recovery 

would increase the contaminant mass removal rates from both the contaminated 

soils and ground water, and provide plume control. Therefore, this alternative 

was selected. 

Air sparging and SVE pilot tests indicated that the air sparging can be 

expected to increase the contaminant mass removal rate of the SVE system by 

a factor up to 5. However, the SVE system is expected to withdraw ground 

water due to the shallow depth of ground water and mounding induced by 

sparging. Since the SVE system is expected to withdraw ground water, the 

conceptual plan for remediation utilizes this removal of ground water via SVE to 

provide hydraulic control of the contaminant plume. 

The site remediation system should be designed so that air sparging and 

SVE treat the area of highest contamination which appears to be restricted to the 

paved area to the west and south of the building. Based upon air sparging pilot 

I 
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test results, sparge points should be placed about 60 feet apart. Compressed 

air requirements would be 3 psi at a flowrate of 4 cfm. The sparge points should 

be constructed of l-inch diameter solid and slotted PVC materials similar to 

AS-l. A slot size of 0.010 inches is recommended. The SVE system should 

consist of 2-inch diameter PVC well screen (0.010 inch slots) placed horizontally 

in trenches spaced 20 feet apart. The vacuum requirements for the system are 

50 in. (H20) vacuum and an air flowrate of 25 scfm per 40 feet of linear trench. 

Hydraulic plume control will be provided by the removal of ground water 

via the SVE system. A ground water withdrawal rate of about 3.5 gpm is 

anticipated to be sufficient to create a capture zone large enough to contain the 

contaminant plume. The ground water and air streams would be separated by 

a moisture trap. Ground water would be drained from the pot and discharged 

to the sanitary sewer under an approved discharge permit. The recovered soil 

vapors would be expelled by the blowers and treated before discharge to the 

atmosphere. 
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2.0 SUMMARY 

Air sparging is a ground water remedial alternative in which compressed air is 

injected below the ground water table and beneath a contaminated zone. Air sparging 

is useful in removing dissolved and residual phase volatile contaminants from ground 

water. Bubbling air passing through the contaminated zone creates a concentration 

gradient causing a transfer of contaminant mass from the dissolved and residual phases 

into the vapor phase of the air bubble. The air bubbles, laden with contaminated 

vapors, rise above the water table by simple buoyancy where they are removed by soil 

vapor extraction. Air sparging technology has been found to be an efficient means to 

remove contamination of ground water by volatile compounds due to the high 

contaminant mass removal rates in comparison to alternate remedial options. The 

injection of compressed air may also enhance biologic activity which can also be 

beneficial to the biodegradation of some contaminants. Air sparging, however, is not 

capable of providing hydraulic control of ground water contaminant plume migration. 

An air sparging pilot test is conducted to evaluate the feasibility of this 

technology and determine the engineering criteria to design a full scale system. The 

pilot test consists of a series of tests which are designed to identify: 

1. the bubble zone surrounding the sparge point at various air injection 
pressures and flowrates; 

2. the radius of influence of a soil vapor extraction (WE) well for a given 
vacuum and flowrate; 

3. the anticipated combined performance of the air sparging and SVE 
system; and 

4. the air and vacuum requirements of the combined system. 

2.1 Pilot Test Confiquration 

To conduct a pilot test it is necessary to install at a minimum 1 air sparge 

point, 1 SVE well, and a number of observation probes. The spacing between 
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the sparge point and SVE well will depend upon site constraints, however, they 

should be spaced within the influence area of each other. The sparge point 

should consist of a short well screen length completed below the contaminant 

plume. The SVE well should be completed in the unsaturated zone. Observa- 

tion probes should be located within and outside the anticipated influence areas 

of the air sparging and SVE wells. 

Observation probes can consist of several small diameter PVC well 

screens which are nested vertically within a single borehole. The probes should 

be completed within the areas of hydrogeologic interest. This would include 

positions above and below the water table in addition to stratigraphic layers of 

significance. 

2.2 Data Monitorinq Requirements 

The data used to evaluate the bubble zone, SVE radius of influence, and 

performance of air sparging include: 

water levels 
dissolved oxygen 
vacuum pressure 
positive pressure 
soil gas contaminant concentrations (PID and/or field GC) 
total halogen (TOX) 
oxygen levels 
explosivity (LEL) 

These data should be collected before, during, and after all phases of the 

pilot test. The objectives of the pilot test will be achieved through the identifica- 

tion of changes to the monitoring data collected throughout the test. 

2.3. Pilot Test Procedures 

The pilot test consists of three phases: 

1. SVE test 
2. air sparging test 
3. combined air sparging and SVE test 
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The phases are conducted successively, and then repeated for 

different air injection pressures and flowrates. 

SVE Test 

The monitoring data should be collected at the beginning of this phase 

to establish initial conditions. The data should be collected from each observa- 

tion probe and other locations deemed appropriate (i.e. nearby monitor wells). 

A vacuum blower will then be connected to the SVE well. Since the blower may 

create significant vacuums, all fittings must be ferncote fittings or cemented tight. 

The blower will be operated for approximately 1 hour. During this time period 

the following data will be collected: 

1. stabilized vacuum levels from all probes and the SVE well; 

2. the air flowrate discharged by the blower measured every 15 
minutes: 

3. gas samples collected from the blower discharge every 15 
minutes and analyzed by PID and/or GC. 

After the blower has operated for one hour the blower will be shut down 

and pressure levels allowed to return to atmospheric levels. Time related 

vacuum drawdown and recovery data will then be collected from each 

observation probe. The blower will be turned on and the vacuum will be 

recorded at 5 second intervals until the vacuum nearly stabilizes (about 2 

minutes). The blower will be turned off and the vacuum recovery will be 

recorded at 5 sec. intervals until atmospheric levels are reached. This process 

is repeated at all observation probes. 

Air SDarqinq Test 

After the collection of vacuum data, the monitoring data should be 

collected from all observation probes to document initial conditions prior to the 
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sparge test. Compressed air will be injected into the sparge point for approxi- 

mately one hour. The monitoring data will be collected from all observation 

probes at intervals of approximately 20 minutes. In addition, the air injection 

pressure and flowrate will be recorded at 15 minute intervals. 

Combined SVE and Air SDarinq Test 

Turn the vacuum blower back on and continue to inject compressed air 

into the sparge point. The combined system should be allowed to operate for 

as long as time permits (generally 4 hours). During this time, the monitoring 

data will be collected from all probes and neighboring wells at 30 minute 

intervals. In addition, the following data should also be collected: 

1. air injection pressure & flowrate at 15 minute intervals; 

2. 

3. 

blower vacuum pressure and flowrate at 15 minute intervals; and 

vapor samples of the blower discharge should be collected and 
analyzed every hour. 

After the hour of continued sparging and venting, the systems will be 

shutdown. Additional monitoring data will be collected 1 hour after sparging has 

stopped. 

The following procedure should be repeated at different pressure levels 

and flowrates to identify the optimal operational levels. 

e\wjg\n\nav-28fe.rhl _ .~- 
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.I, I ,I ,, .Ui...J 

\TE START 

‘E FINISHED 

10/19/93 Soil Sampling Log 

10/19/93 KENNEDY & SONS TEST BORING, INC. 

140 
Sub-Surface Exploration 

:lc-“~ yA;;MER 30,, P.O. Box 735 
!h Naugatuck, Connecticut 06770 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 

DATE TME DEPTH ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 
167 New Britain Ave. 

2” 1 5/8” Plainville, CT 06062 

SHEET PROJ. No1 N&J 01028 FE 

LOCATION 
NCA 

Groton, CT 

I OFFSEl 

TYPE 

SIZE I.D. 

CASING SAMPLER CORE BAR: 

HSA ss 

2 l/4” 1 5/8” 
\htPLER O.D. I.D. 

i OF RIG 
CME 55 

7 T DENSl-fY 

OR 

PROFILE 

CHANGE 

DEPTH 

ELEV 

SAMPLE 

BLOWS PER 6 IN. 
ON SAMPLER SAMPLE 

NO. 

iPTHS 
:LEV.FT 

-1 -2 

‘-7 

1 FIELD IDENTIFICATION OF SOILS 

REMARKS 
t FROM - TO 

NO. PEN 

-i 2.0 

2 6” 

REr 

r2’ 

16-24 MOISTURE w 

17 

5 

b-12 12-19 

9 9 12 Black top. 

6” of fine to medium brown sand w/coarse 
sand, pebbles and very fine sand, then 6” of 
dark brown denser fine to medium sand w/very 
fine sand and trace pebbles, some gravel and 
broken rock. SF 

Abandoned hole due to anomalous reaction of 
spoon to hammer “strange bouncing” 

Moved hole 
Backfilled w/cuttings and sealed at grade 

Proporlions usf$d: trace - 0.10X, little - 10.20%. somn - 2U.S5%, and 35.50x 

mn: Bi 11 Kennedy f,AfIPLE TYPE ~/~~l.!,lfltJl I !;!. III II’JIY 

IN: Ml ke Kennedy C, . V~fltD W - WA:3 ILlJ f/ If, I fJcJ!if 
L!, . f,f’LlT !JmrlN 111 ‘IIb Ml I, f;rWAI’ 

.lNOINIlll llf’ . 11111,1’.1111l111 lb I’l!;l(HJ ‘!‘t ‘A, I,1 iJ1.l 

I III,. I!,‘.,‘, , 1t111 Jennj f er Convey 1,‘. II ‘.I I’ll ‘I’, I V, IIV ,I, lJ’.l 

II 

II 



Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

Sub-Surface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 
Bus. (203) 723-0686 

-. 

SHEET 
1 1 

PROJ, N3 N% 0028 FE ‘E START 10/19/93 
1 FINISHED 10/19/93 

LOCATION NEX 
Groton, CT 

IGNT OF HAMMER 140 
:ALL 

30” 

GROUND WATER OBSERVATIONS 

DATE TIME DEPTH 

OFFSET 

GROUND ELEVATION 

HOLE NO. e\ 

ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 
Plainville, CT 06062 

TYPE 

SIZE I.D. 

CASING SAMPLER CORE BARr 

HSA ss 

2 l/4” 1 5/B” 

2” 1 5/8” 
MPLER O.D. I.D. 

OF RIG CME 55 
I 

7 T DENSITY 

OR 

CONSIST. 

MOISTURE 

PROFILE 

CHANGE 

DEPTH 

ELEV 

FIELD IDENTIFICATION OF SOILS SAMPLE 

REMARKS 
NO. PEN 

SAMPLE 

IO. 

‘THS 

LiV.FT. 

BLOWS PER 6 IN. 

ON SAMPLER 

04 

FROM - TO 

12-16 1 E-24 

4 

8 

O-2 taken from first attempt. 
Moved hole 3’ southeast. 
Strong odor from hole and cuttings. 

Moist ‘gray very fine to medium sand w/trace 
coarse sand and silt, some odor. SuJ 

-7 

)‘- 
)I -J 

- . 

11 

7 

3 

13 Wet 2” dark brown very fine to medium silty 
sand w/wood. then unevenly layered light 
brown and orangey-brown medium to coarse sand 
w/very fine sand and gravel, trace silt, very 
strong odor. s&J 

Set deep point A at 11’ 
1 l/2’ sand 
bentonite to almost 6’ 
thin layer sand 

Set shallow point B at 6’ 
sand to 4 l/2’ 
bentonite to surface 

Materials used: 
125 lbs. bentonite 
400 lbs. sand 
1 bag portland cement 

Proportions used: tram - 0.10X, littla - 10.20%. SOITIU = 26.25% and 35.50% , 
lf,lAl loOlAw 

I Lcrl: Bill Kennedy 
: rl Mike Kennedy 

I N(ill11 I It 

II111 I ,,,‘.I’, r ,1&l, Jennl f c’r Corivcy 

LAIAPLC ?V(‘C 

(, . VIlll. I, w - WASI II 1) 
f,!, . ‘A I1 !.I*M)N 

III’ . 11111,1’.flll1lll I~I’l!;l(w~ 

,I’ - I, ‘,I I’ll 
,.. .,,,. I,I.,...,, 



10/18/93 
\lE START 

~ ‘E FItX+‘ED 
10/18/93 

~IG’LT ~A;d~MER 30,, 
140 

\E 

Soil Sampling Log 1 1 
SHEET 

KENNEDY & SONS TEST BORING, INC. PROJ. NO N%’ 0028 FE 
Sub-Surface Exploration 

P.O. Box 735 LOCATION NEX 

Naugatuck, Connecticut 06770 Groton. CT 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 OFFSET 

DATE TIME DEPTH ESPECIALLY COMPILED FOR GROUND ELEVATION 

HRP Associates, Inc. HOLE NO. 
P-2 

167 New Britain Ave. 

MPLER O.D. 
2” 

i OF RIG 
CME 55 

1 5/8” Plainville, CT 06062 CASING SAMPLER CORE BAF 
I.D. 

TYPE 
HSA ss 

SIZE I.D. 
2 l/4” 1 5/8” 

I 
SAMPLE 

NO. 

lPT’iS 

-,EV.Fl. 

nl -2 

,‘-4’ 

‘- 6’ 

f-8’ 

I- 

3’ 

I v 

1 SLOWS PER 6 IN. 

ON SAMPLER 

FROM -TO 

o-6 

7 

13 

11 

9 

3 

12-1 B 

16 15 Black top. 

Medium brown fine to medium sand w/gravel and 
broken rock. sd 

12 

5 

7 

5 

12 

6 

Same as sample Pl w/dark brown very fine to 
medium sand. sid 

Medium brown very fine to medium sand 
w/broken rock, wet at 5’, medium brown fine 
sand w/very fine to medium sand and black 
mottles and gravel, broken rock - moderate 
strong odor. 5d 

Medium brown very fine to medium sand w/dark 
brown /black mottles and some gravel. sd 

Wet medium brown very fine to medium sand 
1” at top -black, decreases to f’ne w/depth - 
strong odor throughout. S d 

DENSITY 

OR 

CONSIST. 

MOISTURE 

PRO%E 

MANSE 

DEPTH 
ELEV 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Set deep point A at 10’ 
1 l/2’ sand 
bentonite 
thin layer sand 

Set shallow point B at 6’ 
1 l/2’ sand 
bentonite to surface 
thin concrete collar w/handway 

Material used : 
HRP - handway 
150 lbs. sand 
200 lbs. bentonite 

T 
I 

1‘ 
- 

NO. 

-i 

- 
Proportions used: lroco I 0.10%. litllct - 10.20%. some l 20.35X. nnd 35.50% 

II Len Bill Kennedy LAJAPLE TYPC UJllf ’ ‘0’41 f !.‘. 1,’ II!.‘lV . . 1 llflh hWlt~J 

“in Mike Kennedy 
I: I ‘Jf,lt41 I II 

15 I ‘I,‘, ‘,,~.I’, c ,,,I, Jcnnj lcr Convey 

f, . %ftLD W . WA!;’ Ii f J 
f,‘, . ‘A IT Cf’(KMI 
I,,, ‘J’1!,1!.11”“1’ 1’1’11~10’4 

If;. ‘f’all’il I e . . !l,l##l, I, ,,,,,,,,,,,, 

0 IO I IK’!.l 
111 :lfJ MI fJ t,‘dlt’ 
‘IO !,I, IJI II’,’ 
‘,I, I VI “Y 11’ ‘I’.’ 

IUZ, f.wty 

‘CC, ‘I,, P-2 

SAMPLE 

PEN 

2.0 

2.0 

2.0 

2.0 

2.0 

I’ 

‘I 

- 
RE 

E 

12 

14 

20 

15 



Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

Sub-Surface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 
Bus. (203) 723-0686 

ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 
167 New Britain Ave. 
Plainville, CT 06062 

1 1 

:E START 
10/19/93 
10/19/93 

FINISHED 

140 
IG+y-qF HAMMER 3 o ,, 

ALL 

GROUND WATER OBSERVATIONS 

DATE TIME DEPTH 

SHEET A 
PROJ, NO N?h 0628 FE 

LOCATION ;fiton CT 
, 

OFFSET 

TYPE 

SIZE I.D. 

CASING SAMPLER CORE BARfi 

HSA ss 

2 l/4” 1 5/8” 

2” 1 5/8” 
‘.IRLER 03. I.D. 

3F RIG 
CME 55 

1 
l- -Y- 

1 SAMPLE 

PEN 

:MPLE 

0. 

THS 

LEV.FT. 

FIELD IDENTIFICATION OF SOILS 
BLOWS PER 6 IN. 

ON SAMPLER 
PROFILE 
CHANGE 
DEPTH 
ELEV 

DENSITY 

OR 

CONSIST. 

MOISTURE 

t 
REC 

18” 

10" 

10" 

FROM - TO - 

NO. 

-i 

- 

REMARKS 
o-6 6-12 12-18 18-24 

6” of topsoil and sod, then broken rock, 
then fine to meidum light brown sand. S&/ + 

2.0 

2.0 

2.0 

-2l 

: I -7’ 

‘- b” 
-2’ 

2 

11 

9 

13 

6 

8 

2” gray moist very fine to medium sand 
w/trace coarse sand and silt, then 1.5” of 
micaceous black dense layer, then same sand 
as before - very strong odor. 

3” of same gray material as 5 
unevenly layered, light brown 
brown medium to coarse sand w 

5uJ 
I -7’, then 
and orangey 

/very fine sand, 
gravel, trace silt, - very strong-odor. Sd 

Set deep point A at 11’ 
1 l/2’ sand 
bentonite to 6’ 
thin layer of sand 

Set shallow point B at 6’ 
1 l/2’ sand 
bentonite to surface 

Material used: 
150 lbs. bentonite 
150 lbs. sand 

L 

Proportions used: trme I O.lo’%.. litllo - 10.20%. Some - 20.35% and 35.50x 

1fJlAl I It’r1Ar.l 

II 

II II Ui ke Kennedy 
I I4ItINl I II 

III, III. 1.1 I I. .,, ,lennj f ctr Convr*y 

w 1 WA!311 1, fl lb I fZJ!.I c. . f,tJwxl 
12. . 51’1 I1 !.f’(KM VI :I0 MI II f.fllll’ 

IWZ, fA**q 

III’ * 1J11~,14,11111111 1~1’1!:11~1~ ‘VI !A Ill rr.1 , hll, ,I,, I’- 3 

I,‘. II ‘.I I’11 ‘,(, I “I II f I,, II’.1 



.TE START 

‘E FlNlSHED 

10/19/93 
10/19/93 

Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

Sub-Surface Exploration 

IGHT O:;;MMER 3. ,, 
140 P.O. Box 735 

,I. Naugatuck, Connecticut 06770 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 

2” 1 5/B” Plainville, CT 06062 
dPLER O.D. I.D. 

OF RIG 
CME 55 

SAMPLE 

r10. 

PTHS 

UW.Ff. 

Al -2 

>‘-7 

lO’- 
1’ 

T BLOWS PER 6 IN. 
ON SAMPLER 

04 

3 

9 

30 

FROM-TO 

612 

4 

9 

10 

1 B-24 

14 Sod and top soil. 

8 

Gray moist very fine to medium sand w/trace 
coarse sand and silt, very strong odor - S.S. 
bounced on wood at 6.0’ sd 

Wet, dark gray very fine to coarse sand 
w/pebbles and silt, very strong odor. s& 

Set deep point A at 11’ 
1 l/2’ sand 
bentonite to 6’ 
thin layer sand 

DENSITY 

OR 

CONSIST. 

MOISTURE 

PROFM 

CHANGE 

DEPTH 

ELE\’ 

- , , 
1 

SHEET 
N% O&8 F: 

PROJ. N3 

LOCATION NEX 

Groton, CT 
OFFSET 

TYPE 

SIZE I.D. 

CASING SAMPLER CORE BAR: 

HSA ss 

2 l/4” 1 5/8” 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Set shallow point B at 6 ’ 
1 l/2’ sand 
bentonite to surface 

150 lbs. sand 
200 lbs. bentonite 

1 
NO. 

Proportions uttrd: lroco I 0.10%. litllo - 10.20x, some = 20.35%. and 35.50%. 

ucn: Bill Kennedy 
Ln Mike Kennedy 
.INn,,.l ,,,I 

LAwLL TYI’L f.f,lII !.IrJI4LI :.I. Ill Il!rllI 

c . %flI.U w . Wh:;lII IJ f, Ill I rx)!.f 

!,‘, . ‘A IT !.I’IX)N 10 Ml MI I, c/111’ 
Ill’. J’I!,I’,lillllll I, f’l!.lfJll ‘I’, ‘111 I,1 fI’,l 

SAMPLE 

PEN 

2.0 

1.0 

2.0 

fl 

II 

- 
RE: 

12 

12’ 

3’ 

. . . . . 
1,‘) a VI IIY I,, 1r.1 



Soil Sampling Log 
TE START 10/19/93 

10/19/93 KENNEDY 81 SONS TEST BORING, INC. 
‘5 FINISHED 

Sub-Surface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 

2” 1 5/8” Plainville, CT 06062 
‘APLER O.D. I.D. 

OF RIG CME 55 

;AMPLE 

JO. 

‘THE 

-V.FT 

j’-7 

-- 

BLOWS PER 6 IN. 

ON SAMPLER 

FROM -TO 

12-18 1 B-24 

- 
-I DENSITY 

OR 

CONSIST. 

MOlSTURf 
1 
E I 

PROFlLf 

CHANGf 

DEPTH 

ELEV 

i 

SHEET 1 1 
PROJ NO NS(FV 0028 FE 

LOZATION NEX 
Groton, CT 

OiFSET 

GwuND ELEVATION 

HOLE NO. SVE - I 

CASING SAMPLER CORE BAR. 

TYPE HSA ss 
SUE I.D. 2 l/4” 1 5/8” 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Black top. 
8” fine to medium brown sand w/coarse sand 
and pebbles and very fine sand, then 6” dark 
brown denser fine to medium sand w/very fine 
sand and trace pebbles, some gravel. SiA) 

Dark brown fine to medium sand w/gravel - 
some odor. 5d 

Water at 8’ 
Set well at 7.5’ 
sand to 1’ above screen 
2” PVC 
grout to surface/ 1 bag portland cement 
200 lbs. sand 
50 lbs. bentonite 

NO. PEN 

-i 2.0 

- 
AE( 

14 

2 2.0 6’ 

. 

SAMPLE 

LCR: 

Proportions used: trace - O.lO%, little - 10.20%, some - 20.35x, and 35.50% 

Bill Kennedy mlJICLC 1 If% ‘/,I[ :.1fm I s:; III IV.1 I I 

l’,lAl If~OlA(il 

f *m ImrrlfJ 

WR: Mike Kennedy 
CNC~IN~ I II 

( MI 111!,1’1 f.1~111 Jcnni ! er Convey 

f, . V,W.D W - WASIll IJ 0 lb I [ax 
LI, . !A I1 I,f’DoN l’, !Ul MI I I COMI’ 
l/f’. 1J~1!,1’,TlJllflt fl f’l!;l(,lt ‘!‘, ‘d, I u N!iI 
I,‘. ,I’.! I’ll 1,‘s . -41 IIY 181 N’.I 
I,’ I*,‘,*’ ,l,I,,l, II II,II,Y,,~I, .., I , e I 

FI 

II 

- 



TE START 
10/21/93 

E FINISHED 
10/21/93 

:I~-;-;~;MER 30,, 
140 

GROUND WATER OBSERVATIONS 

DATE TIME DEPTH 

2” 1 5/8” 
‘MPLER O.D. I.D. 

i OF RIG 
CME 55 

%MPLE 

NO. 

iPTHS 

iLEV.FT. 

I BLOWS PER 6 IN. 

ON SAMPLER 

o-6 6-12 12-18 16-24 

I- 2’ 9 8 6 Black top. 

3’-7’ 15 

10 

7 

6 lo’- 9 
2’ 

-5’- 10 14 
17 ’ 

I’- 3 8 
22’ 

- ‘- 
2;’ 

B 8 

FROM-TO 

7 

11 

13 

3 

B 

6 

11 

10 

8 

10 

Soil Sampling Log 
~ KENNEDY & SONS TEST BORING, INC. 

1 2 
SHEET 
PROJ NO N%’ 0028 FE 

Sub-Surface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 
Bus. (203) 723-0686 

ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 
Plainville, CT 06062 

GRourm ELEVATION 

HOLE NO. 
AS --1 

CASING SAMPLER CORE BAR 

TYPE 
HSA ss 

SIZE I.D. 
2 l/4” 1 518” 

DENSITY 

OR 

CONSIST. 

MOISTURE 

PROFILE 

CHANGE 

DEPTH 

ELEV 

FIELD IDENTIFICATION OF SOILS 

REMARKS 
- 

NO. 

-i 

5” of light brown fine to medium sand 
w/broken rock and gravel, then dark brow- 
very fine to medium sand w/gravel. . s;k, 

2.5” medium light brown very fine to medium 
sand w/gravel, then extremely micaceous sand 

2 

or mottled rock - moderate odor. ‘9 

2” Dark brown organic silt w/sand, then 8” 
unevenly layered grayish tan, light brown and 
orangey very fine to medium sand w/coarse 
sand, then 2 layers black very fine to medium 
sand 1.25” each darkest at top, fade to SVl 
orangey brown with 3/4”, l/2” between layers 
- strong odor throughout especially in black 
layers - then some tan-orangey brown sand 

Wet light brown very fine to medium sand, 
slight moderate odor. S;3 

Wet light brown very fine to medium sand,.no 
odors, trace silt. 5d 

Very fine to medium light brown sand 5.J 
w/increasing silt content w/depth. 

3 

4 

5 

6 

- - - 
Proportions u:rjd: Iraco . 0.10%. lilllo - 10.20% tom0 - 20.35%. and 35.50’%. 

‘II Lcrl. Bill Kennedy 
‘LII, Drian Kennedy 
‘a I Nf.lNl I II 

,lr~rlnl f or cortvr*v ,a*, ,*,. .., I..,. 

SAMPLE 

PEN 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

rl 

rl 

- 
RE 

lo 

5 

18 

24’ 

24’ 

14’ 



- 
GROUND WATER OBSERVATIONS 

DATE TIME DEPTH 

2” 1 5/8” 
‘.rPLER O.D. I.D. 

OF RIG 
CME 55 

T 
l- 

SAMPLE 

q0. 

PTHS 

ZV.FT. 

- - 

BLOWS PER 6 IN. 

ON SAMPLER 

o-6 

FROM-TO 

6-12 12-18 la-24 

Bus. (203) 723-0686 I I OCFSET 

ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 
167 New Britain Ave. 
Plainville, CT 06062 

- 
-I DENSITY 

OR 

CONSIST. 

MOISTURE 

PROFlLE 

CHANGE 

DEPTH 

ELEV 

L 

H& 
SAMPLER 

ss 
CORE BAF 

I 

I IrL 
S!ZE I.D. 

2 l/4” 1 518” 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Augered to 30’ 
Set point A 30’ 
2’ sand 
2’ bentonite 
grout .to surface 

Materials used: 
50 lbs. sand 
25 lbs. bentonite 
2 bags portland cement 

T 
I 
l- - 

NO. 

- 

- 

proportions usrtd: trace - 0.10X, little - 10.20%, somo - 20.35%, nnd 35.50% 

I.LCn Bi 11 Kennedy 
Drlan Kennedy “Efl 

5 flKrlNf I II 

I ll~~~l1,‘,l’l, ,111, Jennifer C~frvcy 

SAMPLE 

PEN RE 

- 

fl. 

fl 



I, I ,, 

-- 

“ILRP 
ASSOCIATES, INC. 
4 T New Britai;6$y2nue 
‘lainville, CT 

(203) 793-6899 
=AX: (203) 793-6871 

, . -. , 
PROJECT NUMBER 

n/A ~‘cmw. FE 
SUBJECT 

7s/P/idL 4s 443 c,&xrwmJ~ .3?3&? &M7&,,‘L”u’, 

DESIGNED DATE CHECKED DATE 
&w &lo /43 

“: \ \ 

E 
_. i -. ._ _ I .-. . --. . _-. 

-. -.2&i*-. ;.-- 
_ ._.-_ .-- 

. . .._. --. 

. . 

--:.- . 

._.-- . . _ . . 

aocfr . - . 



.I, I 

MONITOR 

FOR WELL 

WELL INSTALLATION DETAIL 

I N UNCO,NSOLIDATED DEP-OSIT 
.- 

,__ . 

GROUND/PROTECTOR RIM EL I /-WATER TIGHT WELL PROTECTOR 

TOP OF CASING EL 

BORE HOLE 
DIAMETER: 76 t4 

t 

. . ..: 

7 F7- 
I 

WELL POINT EL. .- 

BOTTOM OF BORING 

7 

: 

LOCKING THREADED CAP 

CONCRETE COLLAR 

TYPE OF CASING &‘ SCREEN: 
pkc sL&? 40 

i.D. z id 0-D. 22.5 Id 
.z- 

- BENTONITE SEAL . _ 
. 

JOINT TYPE: T~RE4DiD F-iii4 

- SCREEN SLOT SIZE: 6.0 I 

. . 

- FILTER FABRIC: -YES ,-NO 

TYPE: 

-THREADED PLUG 

- COLLAPSED MATERIAL 

. 

-YES. ,-NO 



APPENDIX B 

AWSVE Test Procedures 



1. Summary 

Air sparging is a ground water remedial alternative in which compressed air is 

injected below the ground water table and beneath a contaminated zone. Air sparging 

is useful in removing dissolved and residual phase volatile contaminants from ground 

water. Bubbling air passing through the contaminated zone creates a concentration 

gradient causing a transfer of contaminant mass from the dissolved and residual phases 

into the vapor phase of the air bubble. The air bubbles, laden with contaminated 

vapors, rise above the water table by simple buoyancy where they are removed by soil 

vapor extraction. Air sparging technology has been found to be an efficient means to 

remove contamination of ground water by volatile compounds due to the high 

contaminant mass removal rates in comparison to alternate remedial options. The 

injection of compressed air may also enhance biologic activity which can also be 

beneficial to the biodegradation of some contaminants. Air sparging, however, is not 

capable of providing hydraulic control of ground water contaminant plume migration. 

An air sparging pilot test is conducted to evaluate the feasibility of this 

technology and determine the engineering criteria to design a full scale system. The 

. pilot test consists of a series of tests which are designed to identify: , 

1. the bubble zone surrounding the sparge point at various air injection 
pressures and flowrates; 

2. the radius of influence of a soil vapor extraction (SVE) well for a given 
vacuum and flowrate; 

3. the anticipated combined performance of the air sparging and SVE 
system; and 

4. the air and vacuum requirements of the combined system. 

2. Pilot Test Configuration 

To conduct a pilot test it is necessary to install at a minimum 1 air sparge point, 

1 SVE well, and a number of observation probes, The spacing between the sparge 

c\wjg\ninovZB-28 de8 H I< I’ 
. _---.------- __-.-.- -.. --.- .--- --- --_ ---. A. -. 



i 

point and SVE well will depend upon site constraints, however, they should be spaced 

within the influence area of each other. The sparge point should consist of a short well 

screen length completed below the contaminant plume. The SVE well should be 

I completed in the unsaturated zone. Observation probes should be located within and 

outside the anticipated influence areas of the air sparging and SVE wells. 

Observation probes can consist of several small diameter PVC well screens 

which are nested vertically within a single borehole. The probes should be completed 

within the areas of hydrogeologic interest. This would include positions above and 

below the water table in addition to stratigraphic layers of significance. 

3. Data Monitoring Requirements 

The data used to evaluate the bubble zone, SVE radius of influence, and 

performance of air sparging include: 

. water levels 
dissolved oxygen 
vacuum pressure 
positive pressure 1 

soil gas contaminant concentrations (PID and/or field GC) 
total halogen (TOX) 
oxygen levels 
explosivity (LEL) 

These data should be collected before, during, and after ali phases of the pilot 

test. The objectives of the pilot test will be achieved through the identification of 

changes to the monitoring data collected throughout the test. 

4. Pilot Test Procedures 

The pilot test consists of three phases: 

1. SVE test 
2. air sparging test 
3. combined air sparging and SVE test 

The phases are conducted successively, and then repeated for different air 

injection pressures and flowrates. 

o\wjgMnov28-2O.dor 
. _-- ---.-- ____.___._________ .- 
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SVE Test 

The monitoring data should be collected at the beginning of this phase to 

establish initial conditions. The data should be collected from each observation probe 

and other locations deemed appropriate (i.e. nearby monitor wells). A vacuum blower 

will then be connected to the SVE well. Since the blower may create significant 

vacuums, all fittings must be femcote fittings or cemented tight. The blower will be 

operated for approximately 1 hour. During this time period the following data will be 

collected: 

1. stabilized vacuum levels from all probes and the SVE well; 

2. the air flowrate discharged by the blower measured every 15 minutes; 

3. gas samples collected from the blower discharge every 15 minutes and 
analyzed by PID and/or GC. 

After the blower has operated for one hour the blower will be shut down and 

pressure levels allowed to return to atmospheric levels. Time related vacuum drawdown 

and recovery data will then be collected from each observation probe. The blower will 

be turned on and the vacuum will be recorded at 5 second intervals until the vacuum 

nearly stabilizes (about 2 minutes). The blower will be turned off and the vacuum 

recovery will be recorded at 5 sec. intervals until atmospheric levels are reached. This 

process is repeated at all observation probes. 

Air SDarcJinq Test 

After the collection of vacuum data, the monitoring data should be collected from 

all observation probes to document initial conditions prior to the sparge test. 

Compressed air will be injected into the sparge point for approximately one hour. The 

monitoring data will be collected from all observation probes at intervals of approximate- 

ly 20 minutes, In addition, the air injection pressure and flowrate will be recorded at 15 

minute intervals. 

a\wJg\n\nav28-2D.dar I-l I< I’ 
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Combined SVE and Air SDarins Test 

Turn the vacuum blower back on and continue to inject compressed air into the 

sparge point. The combined system should be allowed to operate for as long as time 

permits (generally 4 hours). During this time, the monitoring data will be collected from 

all probes and neighboring wells at 30 minute intervals. In addition, the following data 

should also be collected: 

1. air injection pressure & flowrate at 15 minute intervals; 

2. blower vacuum pressure and flowrate at 15 minute intervals; and 

3. vapor samples of the blower discharge should be collected and analyzed 
every hour. 

After the hour of continued sparging and venting, the systems will be shutdown. 

Additional monitoring data will be collected 1 hour after sparging has stopped. 

The following procedure should be repeated at different pressure levels and 

flowrates to identify the optimal operational levels. 

u\wjg\n\nev28-2kdur 
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APPENDIX C 

NEX AS/SVE Data 
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APPENDIX D 

Dolphin Mart Drill Logs 
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:E START 

FINISHED 

Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

A 
SHEET 
PRDJ No1 N%’ 02028 FE 

SubSurface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 
Bus. (203) 723-0686 OFFSET 

GROUND WATER OBSERVATIONS 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 

GROUND ELEVATION 

167 New Britain Ave. 
HOLE NO. 

HRP - 10 

.IPLER O.D. 

>F RIG 

I.D. 

CME 55 

2" 1 5/8” 

-L 
DENMY 

oa 

CONSIST. 

MOISTURE 

Plainville, CT 06062 
NPE 

SIZE I.D. 

CASING SAMPLER CORE BARi 

HSA ss 
2 l/4" 1 5/8" 

AMPLE 

3. 

THS 

tJ.Fr 

BLOWS PER 6 IN. 

ON SAMPLER 

FROM -TO 

- 
-4 PRDFILE 

CHANGE 

DEPTH 

ELEV 

FIELD IDENTIFICATION OF SOILS 1 SAMPLE 

REMARKS 
I- 

o-6 B-12 12-l! 1 B-24 

15 iii- 10 13 

- 

NO. 

-i 

PEN 

2.0 

- 
REC 

12’ 1 1 -2 Black bituminous pavement. 

Red brown fine to medium sand w/silt, very 
fine sand, gravel. Sd 

-4 18 50/d Same as above. w 2 

Moved hole because of conduit torn up by 
auger 1st hole, back filled & sealed. 

'-6 35 

10 

0 

15 

48 47 14 Same w/increasing fines, dark brown silt at 
tip. Sr? 

3 

"-8 23 23 10 5" of medium brown very fine to medium sand 
w/silt, then 5” gray silt, then wet 
gray-brown medium sand w/fine to coarse sand 
and pebbles, then 2” sand and silt. m I- 

4 

24 
0' 

2” of dark brown-gray silt, then fine to 
medium sand w/silt,increasing sand w/depth - 
patchy clayey silt, and sand, last;;strong 
odor. 

5 

. 

n’- 

B 

19 

15 

17 11 Brown -gray fine to medium sand w/patchy 
silt, strong odor. SVJ 

6 

2 '- Same as sample 116. s*QJ 

Sampling arrested due to bent spoon in last 2 
samples, probable caused by boulders. 
Augered to 14 ‘6” 

- 
Proportions used: [race I G.lO%. litllo - 10.20%. COmC - 20.353, end 35.50% 

10" 

2.0 

2.0 

2.0 

2.0 

12’ 

18’ 

20" 

24' 

24' 

- 



GROUND WATEA OBSERVATIONS 
Bus. (203) 723-0686 OFFSET 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
GROUND ELEVATION 

HOLE NO. HRP - 10 
167 New Britain Ave. 

=LER O.D. I.D. 

3F RIG 
CME 55 

2" 1 5/8" Plainville, CT 06062 
CASING SAMPLER CORE BARF 

P(PE 
HSA SS 

SUE I.D. 
2 l/4" 1 5/B" 

E 

7 

I 

LMPLI 

3. 

TH! 

34.n 

BLOWS PER 6 IN. 

ON SAMPLER FIELD IDENTIFICATION OF SOILS 

5 _ 
r. n-6 

FROM - TO 

E-1; 12-l 1 e-2, 

--l 
DENSITY 

OR 

CONSIS 

MOISTUR 

PROFIL 

WANG 

DEPTC 

ELEV 

SAMPLE 

REMARKS 
NC PEN RE( 

Set 2" Well at 14'6" 
10' screen 
5' riser 
250 lbs. sand 
50 lbs. bentonite ._ 
1 bag cement 
1 Plug 
HRP -handway, camcap, lock 

. , 

Proporlionc used: tract - 0.10%. Me I 10.20?4, born0 l 20.35%. and 35.50% 

Bill Kennedy CR, LAIAPLC ?YPE ramot~~c~5 r.~cmT~ 

t. Brian Kennedy t . CIAiLD w. WAttif 11 6 I6 I CKJLI 
z,:. . 33 ‘7 wcm II, !Jf1MCrt ccHAI~ 

tlOINLLIt III’. lJ~J!,t’,lt,llltl II t’t!;lf1tJ 

,,.1 I.. ,lr-rtrji for Cnrtvr*v 
‘I’8 ‘.fl !,I It!,1 

!I . 7, * 1,911 ‘.’ I, ,r, 111 I,’ 1 
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MONITOR WELL COMPLf3lON REPORT 

1 

GENERAL JNFORMATION 

Town: &J&zc~, C7 Site: >oc~hld MMRsT 

Monitoring Point I.D. NO.: HZ6j-fQ Date of Completion: ocro0eg 14, Fi43 

DEP/WPC ID No.: 

Monitoring Point Location (relative to site features): b-i* OF StTE BLJ*GDjhlG 

Drilling Contractor: kf5aE~~ $ ScfJs 
TEST QaZrh)G 

Supervising Engineer/Geologist: rc& &dv’47 

Well Construction Method: fifiK.0~~) 6-M M&Z q %f 1” ‘0 

WELL INFORMATION (ELEVATIONS TO NEAREST 0.07 FEET) 

Ground survey elevation (MSL): 97.49 F7 Well depth below surface: f2,7& F-t- b 
*‘i* 

Refusal: - - Yes d No 

Top of casing elevation (MSL): 9.14 -c Screened interval: 2.76 I=T -c, 12,~ I? b.‘i 

Length of screen: 10 FT 

Length of riser pipe: 2,Y 6 * 

Screen type: PC Jct%;3 40 

Filter fabric: - Yes /No 

Screen Slot size: 0.01 /IJ 

Screen packing: dyes-No 

If yes, Thickness: Z&Z /d 

Well inside diameter: 2 /A/ * Material: 5/L/C/q SdO . 

Grain size: 0&256 

Aquifer material surrounding screen: c4. $ A+ 

. . 

- 

Impermeable Backfill: aC,&,L; tt 

Well casing material and schedule: put Estimated K screened interval: -. 
SC%) c/o 

Method of development: 4341~ i&?g Time spent developing: 0.5 tit25 

Locking J or threaded cap - Impermeable backfill: carJct~ rG coLu1~ 



bhi I 1 1 du .,“I 

MONITOR WELL INSTALLATION DETAIL 

FOR WELL IN UNCO,NSOLIDATED DEPmOSIT ._ 

..- 

GROUND/PROTECTOR RIM EL 9x3 i w WATER TIGHT WELL PROTECTOR 

LOCKING THREADED CAP 

\ EXISTING GROUND 

TOP OF CASING EL. 37th fl 

\ 

BORE HOLE 
DIAMETER: 7ns144 . 

CONCRETE COLlAR 

: 

I 

WELL POINT EL .6Eh- 

BOTTOM OF BORING 
-THREADED PLUG 

/ 

- COLlAPSED MATERIAL C 

. I 

REFUSAL: J 

-NO -YES. 

-TYPE OF CASING &’ SCREEN: 
h/C ‘Thwfed %& 

I-0. -2.old 0-D. 2,25/n/ 
‘F 

- BENTONiTE SEAL _ 

: JOINT TYPE: 7hhf4d 

-SCREEN SLOT SIZE: O.OUn/ 

c 

-SSIUCA SAND, &qzSg’ 

- FILTER FABRIC: .-YES \/NO 

TYPE: 



I 1 1 
SHEET h%V 0028 FE 
PRW ND 

LO,.AT,ON Dolphin Mart u 
Groton. CT 

I 
GROUND WATER OBSERVATIONS 

Bus.(203)723-0686 OFFSET 

DATE TIME DEPTU 

2” 1 5/8” 

ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 
167 New Britain Ave. 
Plainville, CT 06062 

TYPE 

SIZE I.D. 

CASING SAMPLER CORE BARF 

HSA ss 
2 l/4” 1 5/8” 

=LER O.D. I.D. 

3F RIG 
CME 55 - 

-! PRO%f 

CHAN;E 

DEPTH 

ELEV 

.MPLt 

0. 

‘THS 

- v.Fr 

DENSlPl 

OR 

CONSIST. 

MOISTURE 

SAMPLE 

BLOWS PER 6 IN. 
ON SAMPLER FIELD IDENTIFICATION OF SOILS 

REMARKS 

Top soil (3”), then gray sandy silt w/roots. 
OL 

Same as sample 111. 0 f- 

Same as sample 112. 0L 

Brown coarse sand u/fine to medium sand, then 
layered gray silt 2”, sand 3”, silt 4”, sand 
2” . SW 

Set 2” Well 
HRP supplied- screen, riser, stand pipe and 

lock, handway 
250 lbs. sand 
1 bag cement 

FR< x.4 -TO 

NO. PEN 

’ -2 

-4 

-6 

‘-8 

2 

9 

6 

5 

2.0 

2.0 

2.0 

2.0 

Proporttons used: trace - O.lQ%, litlle - 10.20%. Goma I 20.35%. and 35.50% 



‘E START 10?14/93 
10/14/93 FINISHED 

IC 
I 

>F HAMMER 

iALL 

140 

I 3 
SHEET 1 OF 

30” 

Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

Sub-Surface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 

PROJ NO. NAV 0628 FE 

LOt&,T,ON Dolphin Mart 
Groton, CT 

OFFSET 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 

GROUND ELEVATION 

HOLE NO. P-l 

3 '1 Y 1 5/8" Plainville, CT 06062 CASING SAMPLER CORE BAR 
(“LER O.D. I.D. 

OF RIG CME 55 
TYPE HSA ss 
SL?E I.D. 2 l/4” 1 5/8” 

’ ‘IPLE 

‘0. 

‘THS 

-EV.FT 

-2 

, 4 
, -4 

-6 

BLOWS PER 6 IN. 

ON SAMPLER 

15 

10 

3 

8 

4 

FROM -TO 

10 10 11 Black top. 

13 8 9 

5 6 6 

Medium brown fine to medium sand w/silt and 
gravel. . 

Gray silt wjbit of wire, roots & sand. 

wet Gray silt w/clay in sand, medium sand 
u/coarse to fine sand, last 5” - strong odor. 

27 

4 

501: 

5 

wet Brown fine to medium sand w/silt - strong 
odor. 

5 wet Brown medium sand w/fine to coarse sand. 9.0 

Brown and gray sandy silt- strong odor. 

Set deep point at 9’ - screen to 8’ 
1 l/2’ sand 
1 l/2’ bentonite activated 
thin layer ‘sand . 

Set middle point 6’ - screen to 5’ 
1 l/2’ sand 
1 l/2’ bentonite activated 
thin layer saiid 

Set shallow point 3’- screen to 2’ 
1 l/2’ sand 
1 l/4’ bentonite activated 
thin layer sand 

12-16 16-24 

I DENSITY 

OR 

CONSIST. 

MOISTURE 

T PROFCE 

CHANGE 

DEPTH 

ELEV 

I 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Propofiiont used: trace I 0.10%. litlie - 10.20’%, born0 k 20.35%, and 35.50% 
707AL f DOTACT 

Ll-n Bill Kennedy c.AlAP,L TYPE co,fL5loI,Lc55 bLtu7Y Cwlll Ilkutrg 

NO. 

1 

SAMPLE 

PEN 

24’ 

24’ 

1 . 

24’ 

FI. 

II 



MONITOR WELL COMPLEIION REPORT 

GENERAL INFORMATION 

Town: 6i-?c;&nl,. &Y 

Monitoring Point I.D. NO.: /-/w-/l 

Site: &*?hi/td m/WT 

Date of Completion: tx7zR;~ ‘Y, 1493 

DEP/VVPC ID No.: 

Monitoring Point Location (relative to site features): &JuV~~~V c& (17~ s,~.Cvn!G 

Drilling Contractor: &2V&Z+7 $ =r7& 
=-s,- &7E/;Zr/\/G 

Supervising Engineer/Geologist: JII~ b~~~~ 

Well Construction Method: &o~ccj 9Ze 4-2 qfi lAi ‘D 

WELL INFORMATION (ELEVATIONS TO NEAREST 0.01 FEET) 

Ground survey elevation (MSL): %67* Well depth below surface: 7.41 IT 23-c;. 

Refusal: - Yes - /No 

Top of casing elevation (MSL): 9L.62~~ Screened interval: I,q, FT 70 ;zL/fT 86. 

length of screen: 6J=r 

Length of riser pipe: 336 ~7 

Screen type: ?Uc a&m 90 

Filter fabric: - Yes /No - 

Screen Slot size: 0,0/ /h/ 

Screen packing: LYes-No 

Well inside diameter: 2 /d , 

If yes, 

Aquifer material surmunding screen: LG. L;.& &‘/c 

impermeable Backfill: aGm7AJmr 

Well casing material and schedule: PVC 
5qfGb VQ 

Estimated K screened interval: -. 

Method of development: &/L );‘&Ps Ttme spent developing: &.S /fES 

Locking c/or threaded cap - Impermeable backfill: t&m??rC 

. 



MONITOR WELL INSTALLATION DETAIL 
FOR WELL IN UNCONSOLIDATED DEPOSIT 

TOP OF CASING EL. %gF’ WELL IeD- 
hfwll 

- 

EXIST. 

BORE HOLE 
DIAMETER 7.Slrd _ 

WELL POINT 

BOTTOM OF BORING 
l2LiL.L 

LOCKING _ OR 
THREADED _ CAP 

............. 
............. 

............. 

............. CONCRETE COLLAR ............. ............. ............. ............. 

- 2.0” I.D. PVC CASING 

- ANNULAR SPACE 
FILLED WITH 

‘I( icz!l-I-G SPOIL5 
- SILICA SAND 

- 3ENTONITE SEAL 

- 2.0” I.D. i’VC SCREEN 
(O.Ol- SLOTS) 

- SlLlCX SAND, bdzc 

- THREADED PLUG 

- COLLAPSED MATERIAL 
. -.- 

REFUSAL: /NO -YES - 



Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

‘, 
SHEET 1 OF 

PRaJ. NO, NAV 0628 FE 
:E START 10/14/93 
TE FINISHED 10/14/93 

Sub-Surface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 
Bus. (203) 723-0686 

jHT OF HAMMER 140 
.I. 

_1 
‘ALL 30” 

GROUND WATER OBSERVATIONS 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 
Plainville, CT 06062 2” 1 5/8” 

IJPLER O.D. I.D. 

OF RIG CME 55 
TYPE HSA ss 
SIZE I.D. 2 l/4” 1 5/8” 1 

L 

DENSITY 

OR 

CONSIST. 

MOISTURE 

i T FIELD IDENTIFICATION OF SOILS 

REMARKS 

SAMPLE 
PR3’lLE 

CHANGE 

DEPTH 

ELEV 

BLOWS PER 6 IN. 

ON SAMPLER SAMPLE 

NO. 

PTHS 

IV.Fl. 

- 
RE[ 

20 

24’ 

24’ 

1 ’ .I 

24’ 

c-6 

FROM -TO - 

NO. 

-i 

- 

6-12 12-18 16-24 
PEN 

10 10 11 Black top. 

13 B 9 

5 6 6 

27 

4 

50/3 

5 5 wet 9.0 Brown medium sand w/fine to coarse sand. Sk/ 

Medium brown fine to medium sand w/silt and 
gravel. 511vl 

Gray silt w/bit of wire, roots & sand.Oi 

Gray silt w/clay in sand, medium sand OG 
w/coarse to fine sand, last 5” - strong odor. 

wet 

wet Brown fine to medium sand w/silt - strong 
odor. SW 

Brown and gray sandy silt- strong odor. OIL 

Set deep point at 9’ - screen to 8’ 
1 l/2’ sand 
1 l/2’ bentonite activated 
thin layer sand 

Set middle point 6’ - screen to 5’ 
1 l/2’ sand 
1 l/2’ bentonite activated 
thin layer sand 

Set shallow point 3’- screen to 2’ 
1 l/2’ sand 
1 l/4’ bentonite activated 
thin layer sand 

Proporlions used: lraco I O.lO%, liltlo l 10.20%. tome c 20.X%,, and 35.50% 

ILLCR. Bill Kennedy 
r’rn Drian Kennedy 

. I.N(.IfdI I II 

IIJf, IfvJ’l (.l(bll Jt!nni f cr CIJllV(!y 

uJAr’l.l 1YPC 
c . f/Jill D w . WASIll II 
L*, . ‘,rq II brmw 
“C. ljll1,l’.11Jlllll II l’l!;llw 
,I,. II ‘,I I’ll 

‘I’ ,1,,,1’,11111111 I, IlllllWAlI 

C.1Jbl1 !,I’111 r !,‘,IA fI’.ITY 

0 10 I t/f,r 
IfI !I’, Ml I, 1,fA4Al’ 
:Ifr ‘J, Id II’.1 
(,I, . ‘,I I’, ,,I II’.1 

v II’, ‘I II 1 1; 

rl 

II 



Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

Sub-Surface Exploration 
P.O. Box 735 

Naugatuck, Connecticut 06770 
Bus. (203) 723-0686 OFFSET 

GROUND WATER OBSERVATIONS 

DATE TIME DEPTH ESPECIALLY COMPILED FOR GROUND ELEVATION 

HRP Associates, Inc. HOLE NO. 
P-l 

167 New Britain Ave. 

.M”,ER O.D. 
2” 1 518” Plainville, CT 06062 CASING SAMPLER CORE BAR 

I.D. 

E OF RIG 
CME 55 

TYPE 
HCA SS 

SIZE I.D. 2 l/4” 1 5/8” 

SAMPLE 

NO. 

EPTHS 

.N.FT. 

BLOWS PER 6 IN. 
ON SAMPLER 

FROM -TO 

12-18 18-24 

T DENStTY 
OR 

CONSIST. 
MOISTURE 

FXJFILE 

:iANGE 
3fPTH 
ELEV 

I 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Material used: 
HRP -screen, riser, handway 
50 lbs. bentonite 
250 lbs. sand 

NO. PEN 

Proporliont used: Iracu L %10X., lilllo - 10.20% SOITIU L 20.35%. und 35.5W 

Tr,lAl f rKJlAC;r 

ILLI fl Bill Kennedy 
I PI II Brian Kennedy 

L f NCiINI I I I 

llllf,lll’.l’l, llrll Jennif c’r Convey 

‘,*IwLf TYI’I 

I, . fA,III fJ W . WA!.1 It 1) 
‘,‘, . !A’, IT !;f’I)otl 

J,’ . lJ1l1,l!;llllilll I~l’l!.ION 

‘I, II ‘.I I’ll 

.’ ~,,,l#,‘.ll111111 II IlIl~wJn,, 

f.fJlll !.l’,rltf.!,‘.l,f ld!.ITV 

IJ lb l’fJ’#r 
Ill !ll, Ml II f/MI 
VI ‘,I) I II I I’.1 
‘.I, I VI I’I Ill lJ’,l 

Vf,7?Ill 1% 

SAMPLE 

- 
RE 



_I 

GROUND WATER OBSERVATIONS 

DATE TIME DEPTH 

2" 1 5/8” 
rlPLER O.D. I.D. 

i OF RIG 
CME 55 

SAMPLE 

NO. 

iPTHS 

EVST. 

I’-2 

, '-4 

‘I I -6 

‘-8 

‘I- 

I’ 

-i=- 

t 

BLOWS PER 6 IN. 

ON SAMPLER 

o-6 

8 

10 

15 

10 

FROM-TO 

12 

8 

12-16 

14 

9 

12 

12 

14 

9 

12 

50 

Bus. (203) 723-0686 OFFSET 

ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 
167 New Britain Ave. 
Plainville, CT 06062 

;;;;;;,ELEV$Tl$ 

CASING 

TYPE 
HSA 

SAMPLER CORE BAfi 

SIZE I.D. 
2 l/4" 1":,8" 

DENSffY 

OR 

CONSIST. 

MOISTURE 

PR3FILE 

CHkNGE 

DEPTH 

ELEV 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Dry gray sandy silt w/gravel. tiL 

4” of dark sandy organic silt w/clay and 
gravel, then wet gray clayey organic silt, 
then increasing brown and yellow silt - less 
clay -strong odor. OL 

10” brown medium to coarse sand w/fine sand 
and gravel- then 2” same but gray, extremely 
strong odor. sti 

8” of gray brown fine to medium sand w/coarse 
sand and gravel, then 2” of coarse brown sand 
w/gravel, trace fine to medium sand, then 8” 
of gray silty very fine to fine sand -strong 
odor. 5-d 

No 8’-10’ sample due to boulder at 7.5’ 

Augered to 7 ‘6” 
Set deep point A at .7’6” to 6’6” 
1 l/2’ sand 
bentonite 4’ 
thin layer sand 

Set intermediate point B at 4'-3' 
1 l/2’ sand 
6” bentonite 

Set shallow point C at 2’ 
1 l/2’ sand 
3” bentoni te 
handway C concrete collar 

Proporlions used: lroco l 0.10% lilllo - 10.20% somu n 20.35%, and 35.50% 

NO. 

-i 

lf,fAl IOolAGr 

LCR Bi 11 Kennedy 
Brian Kennedy iqn, 

s I N(LINI. f II 

. IIK, llJ!;l’l (‘,,I11 Jcnnj f er Convey 

LLJAPLL TYI’C 

L . r.ora 11 w . WA!dILD 
‘,‘, m !,I’1 I1 f;I’fxJN 
IJr’. 111J1ll’~1llll1ll IJ I’l!.lfJN 
I,, . ,, ‘f!.1 I’ll 

‘J~J,,,‘.IIIIl~It I# ,I W, WA,, 

SAMPLE 

PEN 

2.0 

- 
RE 

12 

2.0 12 

1'6" 18 



KENNEDY & SONS TEST BORING, INC. fi&q Na”;;g;l.;;6,70 
_I 

GROUND WATER OBSERVATIONS I Bus. (203) 723-0686 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 
BRP Associates, Inc. 
167 New Britain Ave. 

2” 1 5/8” Plainville, CT 06062 
..APLER O.D. I.D. 

OF RIG 
CME 55 

JAMPLE 

NO. 

PTHS 

iV.FT. 

1 BLOWS PER 6 IN. 
ON SAMPLER 

FROM - TO 

612 1 12-18 16-24 

. 

-I 
DENSITY 

OR 

CONSIST 

MOISTURI 

I 

PROFILE 

CHANGE 

DEPTH 

ELEV 

- 
2 2 

SHEET XXV 0028 FE 
PRDJ NO. 

LOCATION 
Dolphin Yart 
Groton, CT 

OFFSET 

GROUND ELEVATION 

HOLE NO. 
P-2 

CASING SAMPLER CORE BAR; 

TYPE 
HSA ss 

SUE I.D. 
2 l/4” 1 5/8” 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Materials used: 
250 lbs. sand 
30 lbs. bentonite 
HRP - screen, riser, handway 

Proporliont u:ud: lmcr3 - 0.10% littlo - 10.20% somo - 20.2!r’k and %.~!J’h , 

T 
L 

I- 
- 

NO. 

SAMPLE 

PEN RE( 

r 1. 
II 



.TE START 
10/15/93 
10/15/93 

\TE FINISHED 

Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

Sub-Surface Exploration 

1 1 
SHEET 

N%’ 0028 FE 

1 

3 o ,, 

Naugatuck, Connecticut 06770 Groton, CT ‘Jd 
-GHT OFHFMMER 

140 P.O. Box 735 

PROJ. NO. 

LOC*T,ON Dolphin Mart 

- Bus. (203) 723-0686 OFFSET 
GROUND WATER OBSERVATIONS 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 
167 New Britain Ave. 

\MPLER O.D. I.D. 

CME 55 
! OF RIG 

2” 1 5/8” Plainville, CT 06062 
CASING SAMPLER CORE BAR 

NPE 
HSA ss 

SIZE I.D. 
2 l/4” 1 5/8” 

SAMPLE 

NO. 

PTHS 

EV.FT 

7 
01-2 

4’-6 

4’-6 

V 

I_ 

I’ 

BLOWS PER 6 IN. 

ON SAMPLER 

FROM -TO 

o-6 

4 

10 

2 

4 

612 

ii- 

4 

1 

4 

8 

12-lf 

ii- 

2 

1 

4 

9 

16-24 

11 

2 

1 

4 

28 

T DENSITY 

OR 

CONSIST. 

MOISTURI 

PR0FI-f 

CHAN3f 

DEPTH 

ELE\ 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

Black top. 

Light brown fine to medium sand w/very fine 
to coarse sand, trace silt, then 6” of moist 
gray silty sand w/gravel. Slh/ 
Gray-brown very fine to mediytisand (dry) 
w/silt and gravel. 

Wet silty brown fine to coarse sand w/strong 
odor. sm 

Same as sample t3. sfl 

6” of brown fine to coarse sand w/gravel, 
trace silt, then brown and gray (patchy) 
organic clayey silt - strong odor. 0~ 

Set deep point A at 9’ 
1 l/2’ sand 
1 l/2’ bentonite 
thin layer sand 

Set medium point B at 6’ 
1 l/2’ sand 
1 l/2’ bentonite 
thin layer sand 

Set shallow point C at 3’ 
1 l/2’ sand 
1 l/2’ bentonite 

daterials used: 
150 lbs. sand 
!5 lbs. bentonite 

- 

NO. 

-i 

- 

Proportions used: trace - 0.10% litllo - 10.20%. somo l 20.35X, and 35.50% 

Iwn: Bi 11 Kennedy 
I PCfI: Brian Kennedy 

; r NCINI I II 

‘I I INr# IN!.I’I f:loll Jenni ter Convey 

r ml rwftfsl 

r ~fmh c.fmr~~ 
I ,,ll<l IJrr P-3 

SAMPLE 

PEN 

2.0 

2.0 

2.0 

2.0 

2.0 

- 
RE: 

iz 

8’ 

4’ 

6’ 

.2’ 

JI 

II 



E START 10/15/93 
10/15/93 #TE FINISHED 

Soil Sampling Log 
KENNEDY & SONS TEST BORING, INC. 

Sub-Surface Exploration 

;HT OF HAMMER 140 P.O. Box 735 

\I.’ 

-I 

- FALL 30” Naugatuck, Connecticut 06770 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 

DATE TIhfE DEPTH ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 

2” 1 5/8” Plainville, CT 06062 
..dPLER 0.0. I.D. 

SHEET 1 OF 2 

PROJ. N5 NAV 0028 FE 

LOCATION Dolphin Mart 
Groton, CT 

OFFSET 

GROUND ELEVATION 

HOLE NO. P-4 

CASING SAMPLER CORE BAG 

TYPE HSA ss 
SUE I.D. 2 l/4” 1 5/8” 

: OF RIG CME 55 

T DENSITY PROFILE 

OR CHANGE 

CONSIST. DEPTH 

MOISTURE ELEV 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

SAMPLE 
BLOWS PER 6 IN. 

ON SAMPLER 

FROM-TO 

SAMPLE 

NO. 

:PTHS 

EV.FT. 

16 

12 

14’ 

18’ 

NO. PEN 
12-16 

13 

10 

6 

L3 

3 

18-21 

13 

11 

10 

14 

11 

Black top. 8 11 

14 

3 

17 

8 

Brown and gray medium sand. se 

Very dark brown organic silt, then gray 
clayey silt. OL 

Gray clayey silt w/sand. a- 
OL 

4” of gray clayey silti then 4” of gray fine 
to coarse sand w/silt, then 6” of brown 
medium to coarse sand w/fine sand, silt, and 
gravel - strong odor. WI 

6” of brown medium to coarse sand w/fine 
sand, silt and gravel, then increasing gray 
and silty w/depth to gray sandy silt at 
last 2” -strong odor. 5m 

Set deep point A at 9’ - 1’ screen 
1 l/2’ sand 
1 l/2’ bentonite 
thin layer sand 

Set medium point B at 5’6” - 4’6” 
1 l/2’ sand to 4’ 
l/2’ bentonite 
thin layer sand 

wet? 

wet? 

. 

propoflions used: lraco I 0,10X, liltlo - 10.20% corn0 - 20.3%. and 35.50% 

.,cn Bi 11 Kennedy 
I’[ n. Brian Kennedy 
!d Cl4frllJl.I II 

Jennifer Convey IIJI, lll!,1’1 Cl011 

LAIWLL I WE 

r, . LOIII.D w . waur r.~ 
f,!, . Le~ll Lil’OON 
,,I( . IJIIfII!.TLllllll I) I’l:;IfxJ 

,,’ . TI ‘.I I’ll 

III . IlIIlJl’. I t II IllI II II IlllVIAl I 

FI 

II 



KENNEDY 2% SONS TEST BORING, INC. ;I-’ Na”;;LllZz&L;;;770 
-I 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 
HRP Associates, Inc. 
167 New Britain Ave. 

2 11 1 518” Plainville, CT 06062 
..IPLER O.D. 

i OF RIG 

I.D. 

CME 55 

>AMPLI 

NO. 

iPTH! 

EV.Fl 

BLOWS PER 6 IN. 

ON SAMPLER 

FROM -TO 

o-6 &12 12-16 16-24 

7 DENSITY 

OR 

CONSIST. 

MOISTURE 

PR3=IY 

CHANGI 

DEPTH 

ELEV 

. 

SHCET - 
L 

?$V 0028 FE 
PAOJ. NO 

L~A,,ON Dolphin Mart 
Groton, CT 

NPE 

SIZE I.D. 

CASING SAMPLER CORE BAR 

HSA ss 

2 l/4” 1 5/8” 

FIELD IDENTIFICATION OF SOILS 

Set shallow point C at 2’3” deep 
1 l/2’ sand 
bentonite to 6” 
concrete collar 

Materials used: 
100 lbs. sand 
25 lbs. bentonite 
ERP - screen and riser 
3 bags cement total for P-l thru 4 

. 

Proporlions used: Irocu I O.lO’h, lilllo l 10.200/v, tomo - 20,35%, iJnd 3f&l% 

NO PEN 

Bi 11 Kennedy 

SAMPLE 

REc 



10/18/93 Soil Sampling Log 1 1 
I E START KENNEDY & SONS TEST BORING, INC. SHEET 

\TE FINISHED 
10/18/93 PROJ,N3 N%' 0028 FE 

Sub-Surface Exploration 

;HT OF HAMMER 
140 P.O. Box 735 L~ATlON - 3oL&%f.?/ mh?‘r 

30” Groton, CT 
\fAb 

-1 

‘4LL Naugatuck, Connecticut 06770 
OFFSET 

GROUND WATER OBSERVATIONS 
Bus. (203) 723-0686 

DATE TIME DEPTH ESPECIALLY COMPILED FOR 

HRP Associates, Inc. 
167 New Britain Ave. 

GROUND ELEVATION 

HOLE NO. 
AS- I 

2” 1 5/8” Plainville, CT 06062 CASING SAMPLER CORE BARF 
dPLER O.D. I.D. 

I TYPE 
HSA ss 

OF RIG 
CME 55 SIZE I.D. 

2 l/4” 1 5/8” 

aAMPLE 

NO. 

PTHS 

IVFT. 

O’-2 

5’-7 

LO’- 
‘2’ 

BLOWS PER 6 IN. 
ON SAMPLER 

6 

8 

FROM - TO 

9 

6 9 

22 23 

DENSITY PROFILE 

OR CHANGE 

CONSIST. DEPTH 

MOISTURE ELEV 

FIELD IDENTIFICATION OF SOILS 

REMARKS 

8” of light brown sandy silt, then gray 
clayqsilt w/sand and gravel. sm 

Gray silt w/little wood - last 1” w/some QL 
coarse sand and gravel, moderate strong odor. 

Wet gray very fine to fine sand w/silt and 
medium sand then 2” gray silt, then l/2” 
medium to coarse sand, then broken rock at 
t:p. 5m 

Refusal in competent rock at 12.5’ 
Set point at 12’5” 
1” PVC 
2’ sand 
2’ bentonite 
grout to surface 

Materials used: 
HRP - handway 
2 bags cement 
100 lbs..sand 
1 bag portland cement 
2 bags black top - total job 
25 lbs. bentonite 

NO. PEN 

Proporlions used: traco - O.lO’%., liltlo l 10.20X, some - 20.35%. and 35.50% 

km; Bill Kennedy 
rm Mike Kennedy 

, I NGIIII I II 

Jerrnj f er Convey INIl 11~‘J’l 1.11bll 

SAMPLE 

REC 

19’ 

12’ 

20’ 

rt 
rl 



flRP 
BSOCIATES, INC. 
67 New Britain Avenue 

P’ ‘nville, CT 06062 
I (203) 793-6899 

,-AX: (203) 793-687 1 
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APPENDIX E 

Dolphin Mart Ground Water Analysis Results 

e\wjg\n\nav-28fe.rhl 



November 8,1993 

HRP As&iates Inc. 
167 New Britain Ave 
Plainville, CT 06062 

Attn: Ms. Pat Tewilliger -- 

Please find attached laboratory report(s) for the samples submitted on : 
October 22, U93: _. 

All pertinent information for @is a@ysis is located on the report. Should it be 
necessary to contact us re 
following information rea f 

ardmg btig and or the test results, please have-the 
lly avalable : 

LAB No, --. : 103-632-13 
PO/JOB No. : NAV0028.FE 
INVOICE No. : 39971 
ORDER No.- - : 19873 

--CUSTOMER No.: 350 _ 

Please fee) free to contact us if you have any questions. - 

X& -- 
Laboratoj Director 
PH-0547 

testing -- 
STEPHEN J. FRANC0 

I I 

2 laboratories inc, 
hhfJrakJfy Diwc ttJr 

PtiONE I %03/634-3731 _ .:‘. _., .“I Y... . - WATEN m SOIL m AIR 165 CI!ACCY AVLNUL: 1~ MIXIDEN, CT E 00451 



Page 2 

Date Samples Received : 10-22-93 

Client Name... : HRP Associates Inc. 
Date of Report : 11-5-93 

CTL Lab No. 103-632-13 
PO/Job No. NAVOO28.FE 

Task 7 

. . 

RESULTS OF ANALYSIS 

EPA 418.1 

Matrix Type: W 

Field Id CTLf _ 

- WE-2D : 12780 - 
WE-2S 12781- 
WE-3 12782- 
WE-4 12783- 
WE-4B12784- 
WE-5 12785- 
WE-6 - 12786- 
OBG-8A 12787- 
OBG-9A 12788 
HRP-10 12789 
HRP-ll- 12790 
EQ-1 12791- 
P-1B 12792- 

'I 

I 

Dissolved Me_tals 
. 

Matrix Type 
CTL Sample No. 
Field Id 

* 
W 
12786 
WE-6 

Matrix Types : W = Water/Aqueous 
S = Soil/Solid 
0 = oil/Hydrocarbons 

CONNECTICUT TESTING lABORATORIES INC. 
165 Gracey Avenue 

B 
Meriden, CT 06451-2268 

(20 )-634-3731 
Connecticut hthation No. PH-0547 



November 8, 1993 

HRP Associates Inc. 
167 New Britain Ave 
Plainville, CT 06062 

-- Attn: Ms. Pat Terwilliger 

Please find attached laboratory report(s) for the samples subdted on : 
October 22,1993: 

All pertinent information for this angysis is located on the report. Should it be 
necessary to contact us re 
following information rea 6: 

arding billmg and or the test results, please have the 
lly avdable : 

LAB No. : 103-645-13 
PO/JOB No. : NAAVO028FE 
INVOICE No. : 39968 
ORDER No. : 19870 
CUSTOMER No.: 350 

Please feel free to contact us if you have any questions. 



Page 2 

I Client l HRP Associates Inc. 
Lab No. ; 103-645-13 Date Tested : 11/2--11/5/93 
PO No. : NAV0028.FE Task 7 
ReD. Date : 11-8-93 Analyst : RS 

EPA METHOD 602/8020 

Matrix Type : 

Field ID : 

Benzene 

Toluene 

Chlorobenzene 

Ethyl Benzene 

P 6: M Xylene 

O- Xylene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

MTBE 
. 

Date -Samples Rec'd: 10-22-93 

MD1 

1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
l- -- 

1 -- 

1 -- 

W 

WE-2D 

3.c 

1.c 

BDL - 
1.c 

BDL - 

BDL - 

BDL - 

BDL 

BDL 

BDL 

W 

.WE-2s 

BDL - 

BDL - 

BDL - 
BDL- 

BDL - 

BDL - 

BDL - 

BDL - - 

BDL - - 
2.0 

W 

WE-3 

6-C 

BDL - 

BDL - 

BDL - 

2.a 

BDL- 

BDL - 

BDL - - 

BDL - - 

83.0 

W 

WE-4 

431.c 

47.c 

BDL - - 

398.C 

564.C 

109.c 

BDL - - 

BDi-' - - 
BDL - - 
BDL - - 

MDL = Minimum Detectable Level/ BDL = Below Detection Level/ UNITS= PPB 

Matrix Type: W = Water/Aqueous S = Soil/Solid 0 = Oil/Hydrocarbons 

CONNECTICUT TESTING LABORATORIES INC. 
165 Gracey Avenue / Meriden, CT 0645%2268 

Connecticut L 
2031-634-3731 

erhfication No. PH-0547 





HRP Sheet 2 I ? II nr - II 
Job Number n/# I/k @i>8, F& 

-f ,..I/ 7 II 

HRP Associates, Inc. 
167 New Britain Avenue 
Plalnville, CT 06062 

1 CHAIN OF CUSTODY 

Dale rn &lj% -,31 
Aacahd By (.S@UIW) D&4 Thlc 

r 7- 

LABORATORY SAMPLE PREPARATION REQUIRED 



I I 

I I 

1 1 

1 1 

i i 

I I 

t t 

t t 

t t 

t t 

C C 

t t 

F F 

1 1 

h h 

N N 

h h 

S’ S’ 

Sl Sl 

n n 

a 21 

n 

I.-l& n [LG.& AL---.- -- -.-- AL---.- -- -.-- -.__--.. -.__--.. -.- -.- ---- _ -.. ---- _ -.. ..--.--.---. ..--.--.---. -.. -.. -. -. --- --- 

p. Gnd. 
DS 

9 

HRP Associates, Inc. 
767 New Britain Avenue 
Plainville, CT 06062 

Rdulquichal By (Slgnl”1) 

None & Addrrr d l.hamtay 

Rozkd By (Slgnaturr) 

LABORATORY SAMPLE PREPARATION REQUIRED 
Nan0 

OIhr 

-0 MWP’+~- P’+=“YD 

ANALYSES REQUIRED 
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Sieve Analysis for HAP Associates 
October 22, 1993 
Sample identified as P4; 8’ to 10 

. ,: 

Size In 1 Wt. 1 54 Ret. %pi5.3 

Inches I I 

I 
0.525 0 0.0 
0.263 16 5.5 
0.131 32 10.9 
0.093 61 20.8 
0.078 73 24.9 
0.065 88 30.0 
0.055 102 34.8 
0.046 1 117 I 39.9 
0.0328 1 152 51.9 
0.0232 178 60.8 
0.0164 212 72.4 
0.0116 237 80.9 
0.0082 250 85.3 
0.0041 265 SO.4 , cllb 

Bottom Pan 293 100.0 .u 

0 20 40 60 00 100 120 140 160 160 200 
Gnin Sire, Thouasndtho Of An Inch 

Sieve hnlyd~ By S.B. Citurr~ CO. 
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APPENDIX H 

Dolphin Mart Pump Test Results 
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APPENDIX I 

I Dolphin Mart Discharge Permit and Discharge Analysis Results 
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.- 

STATE OF CONNECTICUT 
DEPARThfENT OF Eh’T’IRONAfENTAL PROTECTION 

AUTHORIZATTON 
APPLICANT INSTRUCTIONS 

. . 

APPLTCATTON REOUIREMEK'TS; _ 

Any person who request; an Authorization must.submit to the Commissioner 
adequate information to allow him to decide.if the necessary criteria indicated 
in the-corresponding fact sheets have been met. 

-- 
If indicated by a check in the parentheses, the following information must 

be completed, signed, and submitted to the Department of Environmental 
Protection, Bureau of Water Management, Central Processing Unit, . 
(!'DEP/BUH/CPU") at this address: . . 

. . 

. : . 

Attention: A&ho&atlon Coordinator . ' 
Bureau of Water Management 
CT Depertment of Environmental Protection, -- 
PERD, Central Processing Unit 
79 Elm Street, PlO. *Box 5066, _- . 
Bartford, CT. 06102-5066 

.- 

( ) (A) The attached site information form. 
Attach additional-8heets if necessary. 

( ) (B) The attached certification of compliance form 
--. 

( ) (C) A site plan showing all pertinent information associated with the 
specific discharge activity. (i.e., include the locarion of all 
recovery or interceptor wells for groundwater recovery systems 
and/or pump tests.) -. . 

( ) (D) The attached "ApprovalW form-only for sanitary sewer discharge. r I 

. 

( ) (E) Initial screening results on attached form. 
INTTIAL SCREENING: PRIOR to-initiating a discharge in eccordance 
cith the Authorization, the water to be discharged must be 

' tested, . in its rav state, for parameters that are known or 
.suspected to be present in the discharge, including, but not 
limited to, the following (indicated by a check in the 
parentheses): . .s.. * ..- _ . .._. . , .-,. *... . . . . .I . . _ . L . . . . . . - . . . . . . . .- . . . . . -... 

. P arameter 

I I; ( > ( ) 

Total Volatile Organics, EPA Method 8010 6 SO20 
tiethy tert-butyl ether (KPBE) 
Oil and Crease - HC fraction 
PH 
Total Suspended Solids (TSS) 
Eiochcmical pxygen Demand (5 Day) 
Cnemlcal Oxygen Demnnd 
ToteLOrganic Carbon 

(I'rlntrd on Rccylcd I'rpcr ) 
7: rlr, r.,rr ,a * I'rrtf,..,' f-T I I' 1.1 



- . 

r’ 

I JUL., 

* . 
f 

. 

Amz4onia(as Nitrogen) 
Phosphorus (Total) 

. . 

i,' 
Haximum Temperature (Winter and Summer) . 
Toxic Metals, Cyanides, Phenols 

.I,' _ 
GC/MS Fraction Acid Compounds 
Base Neutral Compounds 
Pesticides 

I: . Other Substances 

( ) (F) An outline of, or plans and specifications on the treatment 
system to be installed-if required. 

( > (C) A P.E. Certification 

( ) (H) A fee of * paid by certified check or money order, 
made payable to the Department of Environmental Protection, -.. 
Bureau o'f water Management, 

: 
(note: Emergency Authorization). 

. . : . . 

- . Upon review of submittals a P.E. Certification and a fee may be required, 
'if not already checked above; s . . . . . .-.. . . . . . .- 

Upon approval-of submittals,' a signed Authorization 
discharger allowing the initiation of the discharge. 

will be mailed to the. . 

-. 

c 

- . . s. .̂  -_ . . . - , ..-.-..-..--a .-.-“e...- -- . . . . . . . . . ..m-. . . . -..- . . . . 

-. 

. 

. 



- . . 

AUTHORIZATION 

MAIL TO: 

INITIAL .SCF.EENINC OR SUBSEOUENT HOKTTORING RESULTS 
(Attach copy of laboratory results) .. 

. 

Attention: Authorization Coordinator (CPU) 
(for Initial Screening) or 
DKR Processing (for subsequent monitoring) 

Bureau of Water Management, PERD 
CT Department of Environmental Protection 
79 Elm Street, P.O. Box 5066, 
Hartford, CT. 06102-5066 

FACILITY ID. APPLICATION NO. AUTHORIZATION NO. 

NAME OF DISCHARGER: On- S,%C 7fcGJirtcL\p G&d&~ 
SITE NAME & ADDRESS: 

. ‘ , 
'DISCHARGE LQCATIOH: . 4&v~ 

:: . 
* __ . w T+ (&me zazr body) ' 

WATER QUALITY CXASSIFICATf6N 
' . - 

Sample Date: /o/zz/~3 . . . 

Number of hours of discharge for each day of sample collection: - 
Check one: INITIAL SCREENING OF RAW WATER v SUBSEQUENT MONITORING 

Reporting of the following parameters is required. Requirements for reporting 
a specific parameter are indicated on the Authorization form. For initial 
screening, report additional parameters that are known or susvected to be 
present. 

POLLUTANT RESULTS LIHTTS. 
PARAMETER . (v/units) 

Maximum Daily FloJ 
Total Daily flow . 
Instantaneous Flow 

(at time of grab sample collection) 
Total Volatile Organics 

EPA Method.8010 6 8020 
Oil 6: Crease - HC Fraction 
MTBE 

. 



~UTFIORTZATION-SITE Th'FOR..~T?ON FOR.. 

FACILIA' ID. APPLICATION NO. 

SITE OWNER U.S. d&i b&w? 
OWNER ADDRESS A@& l~rlrLF4. C'ic 

AUTHORIZATION NO. 

~DISCHARGER NAME 
DISCHARGER ADDRESS 

6 PHONE /JO?*) 7934GW9 / 

Indicate the point of discharge, either "sanitary seber" or the name of a 
surface water body.. If discharge is to a storm sewer, the water body to which 
the storm sewer discharges must be: specified. 
the attached' "Approval)I 

For sanitary sewer. discharges 
form must 'be signed'by the Municipality and submitted . 

tiith this Authorization. 
--. . . . ". . . . .v . -. .m . . . 

DISCHARGE LOCATION sedw 
ACTIVITY PRODUCING DISCHARGE ' GC).w:& pwwQ+-+ 
PROPOSED DISCHARGE RATE--'-l-<- " GPM14L/o-7~00 GPD 
TYPE OF CONTAMINATION t3r0mCd 

VOLUME OF PRODUCT LOST (groundwater &ntaminatioW 0; spills only) I# 
DATE DISCHAFLGE WILL BEGIN If//S/f3 DATE DISCHARGE WILL END l/7: 
WATER QUALITY 'CIJ~SIFICATION (receivin g groundwater or surface water body)fl& 

Are there any public.or private drinking water supply wells located within 
a l/r( mile radius of the contaminated area? (Groundwater contamination only) 

I certify under penalty of law that I have read and understand all 

I have personally examined and -& 
familiar with 'the information submitted iti- this document and all 
attachments and certify that based on reasonable investigation, 
including my inquiry of those individuals responsible for obtaining 
the information, the submitted information 'is true, accurate and 
complete to the best of my knowledge and belief, and I understand that 
any false statement- made in this document or its attachments may be 

punishable as a criminal offense. 

. --. . . . - - . . ..m *-..-., -..... -. .-.e.-.-... . . . . . , . -.--. . -. , 
Date 

Mail original to: 
-Burceu of Water Hancgcment, PERD, Central Procecsing Unit 
CT Dcpartmcnt of EnvFronmental Protection, 
79 Elm Street, P.O. Box 5066, Hartford, CT. 06102-5066 



.- 

AUTBORIZATION 

CERTIFICATION OF COKPLIANCE 
. . 

Site Name L Address: 

'I certify that in my professional judgement Froper operation and maintenance 
of any systems installed to treat the discharges(s) vhich are described in the 
site .information form dated 11 I&/43 and submitted to the 
Comryissioner for discharg9s !?Y [INSERT NAME OF 

on:- s.'fLe " T~&&paj 7zkAnoL~~~ 
DISCHARGER HERE 

. - 
at 

l>O/LJh 

, INXRT 
Ul I /L&Y At% /oar s 

hDDRESS$;~~O~40F 

‘ ] vi.11 insure that all. 
effluent limitations and other conditions in this authorization for the 
discharge are met,- or if there-is no treatment system for-such discharges(s);' 
that the discharge(s) will meet all effluent limitations and conditions of .this 
authorization vithout treatment. This certification is based on my reviev of 
engineering reports and plan's and specificatiohs describing (1) the proposed 
activities and (2) any proposed treatment system for the vastevaters to be 
discharged. I am avare that there are significant. penalties for false 
statements in this certification, including -'.' the possibility of fine and 

ovingly making false statements." " - 

Signa!tuuof Discharger 
// -$+3 - - 

Date 

. 

Print Name of Discharger 

Hail oriainel to: 
Attention: Authorizii.i,~n-.c~Gfdi~~~"~r ..-- .-- ,. 'a--* * - 

Bureau of FateF hanagement 
CT Department of Environmental Protection, 
PERD, Central Processing Unit 
79 Elm Street, P.O. Box 5066, 
Hartford, CT. 06102-5066 

. . . . . - . . ._. ."- .- . . " ..--. 



AUTHOFJZATIOW 

. . 

PROFESSIONAL ENGINEER CERTIFICATION 

**I certify that in my professional judgement proper operation and maintenance 
of any systems installed to treat the ischar'ges(s) which are described in the 
site information 
Commissioner for. 

I 
f~ch:;:e=: ,&zan;i s";;:~C~to I$$ 

ofl+ k:L . p&m w+ Z&o 9,'35 ". .- [INSEEG- 3 ADDRESS/LOCATION OF . 
FL. /wz, f&5& . 

'1 will insure that all 
effluent.. limitations and--other condition3 in -this authorization for- the . . 
discharge are met, or if there is no treatment system for such discharges(s), 
that the discharge(s) will meetail effluent limitations'and conditions of this 
authorization without treatment.- This certification is-based' on my review of 
engineering reports and plans and specifications describing (1) the proposed 
activities and -(2) any proposed treatment system for the wastewaters to be - 
discharged. I am Yaware that there are significant penalties for false 
statements in this certification, including the possibility of fine and 
imprisonment for knowingly making false statements." 

Date 
-. 

&A* c c-a=w&mm 
Print Name of Professional Engineer 

P.E.. Kumber 

. 
* 

. . 
. Pai1 oriplnal to . . 

Attention: kuthorization Coordinator 
Bureau of Water Hanagement 
CT Department of Environmental Protection, 
PERD, Central Processing Unit ' 
79 Elm Street, P,O. Box 5066, 
Hartford, CT. 06102=5066 ” 



AUTHORTZATION . 

- . 

INITIAL SCREENING OR SUBSEOUEKT HONTTORTNC RESULTS 
(Attach copy of laboratory results) 

I certify that I have personally examined and am familiar with the 
information submitted in this document and all attachments and certify that 
based on reasonable investigation, including my inquiry of those 
individuals responsible for obtaining the information, the submitted 
information is true, accurate and complete to the best of my knowledge and 
belief, and I understand that any false statement made in this document or 
its attachments may be punishable as a criminal offense. I certify that 
all discharge limitations of this Authorization have been met, otherwise if 
a violation of any of the discharge limits occurs, the discharge will be 
stopped. immediately and written notification will be sent to the. 
DEP/BWh/CPU within twenty-four' hours. In this 'situation, .the discharge 
shall not be're-started without prior approval of the Commissioner. 

. - -. . . .w e . . . . .-. . . . . . .- . . . 

,cc: 

CCi 

cc: 

Date / / 

Groundwater Section, 79 Elm St., P.O.Box 5066, Hartford, CT 06102-5066 
(groundwater contamination only) 
Town Water Pollution Control Authority (sewer discharges only) 
Town Engineer (surface water discharges) 

. 

. . c 
- 

. . 
. 

. . -. .-..-,.. ,.. *-.. ..-.--. -.--...-.-. . . -.--“I a . . . . ., mm . . . -.* -. . . L 

- 



Page 2 -- 

Date Samples Received : 10-22-93 

Client Name... : ISP Assdciates Inc. 
Date of Report : 11-S-93 ' 

CTL Lab No. 103-632-13 
PO/Job No. NAV002c.FE 

Task-7 

RESULTS OF ANALYSIS 

EPA 418.1 

Matrix Type: V 

Field Id CTLP 

Oil & 
Grease 
(TPH) -W/ 

12780 ._ 
12781- 
12782- 
12783- 
12784- 
12785- 
x2786- 

WE-2D 
WE-2S- 

. WE-3 - 
WE-4 
WE-47 
w-5 - 
Wf-6-- 
OBG-ah 

HRP-10 
HRP-11 
EQ-1 

i2%cA 
12768Y 
12789- 
12790- 
12791- . I-Am.- 

OBG-9A- 

P-LB= .lL/YL 

Dissolved Netals 

Hatrix'Type w 
CTL Sample No. 12786 
Field Id KE-6 

Calcium-mg/L 16.5 
Manganese-mg - 1.4K 
Iron-mg/L 7 -NDCO-OS- 

ND<5 
-ND<5r 
-ND<5 
:E;;---M 

-ND<5- 

>DC5 

2%: 
rNDC5 

a 

Matrix Types : W - Water/Aqueous 
s = soil/Solid 
O= Oil/Hydrocarbons 



pe Da. 

EPA XETHOD 602/8020 (PPB) 

Benzene 

Tc luene 

Chlorobenzene 

Ethyl Benzene 

P & M Xylene 

O- Xylene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene:' 

USE-FORI 602W 

Date Extracted . 

Date Tested \\-143 \\-3-51 \w-%3 

MDL = Minimum Detecteble Level BDL = Below Detection Level 



/ 

- 

,/ 
4 - I Due Date I 

. . 

USE FORK 602 N Client, : 

Lab No.: 

PO Ho. : 

. Date Recld; 

MATRIX TYPE: . - 

EPA HETHOD 602/802O(PPB) 

XDL 

Benzene 

Toluene 

Chlorobenzene 

Ethyl Benzene 

P i2 1s Xylene 

o- 
. -._, 

Xylene 

1,4-Dich-&probenzene- 

1,3-Dichlorobenzene 
-. 

1,2-Dichlorobenzene I 

I 
\ 

‘* 
. - 

Date Extracted- 

- Date Tested ' 

malyst 

OQL 

L(.O- 

GOi 
I 

--IT-- 
57.0 2,f, 

.* 

53.0 

\o\ro 
3s. 0 

i- 

MDL = Kinimum Detectable Level BDL = Below Detection Level 



J * I 

I’ 
; 

. 
j,,. 

. . 
Client : 

Lab No.: 

'PO No. : 

USE FOZH 602u 

Date Extracted 

Date Tested 

Date Recld: 
Analyst 

MATRIX TYPE: 

EPA WZTEOD 6Oi/8020 (PPBI 

. _. 

Benzene.. . 

Toluene - 

Chlorobenzene -- 
Ethyl Benzene 

P & M Xylene - 

o- Xylene 

114-Dichloxobenzene 

1,3-DicKlorobenzene 

'1,2-Dichlorobenzene -. 

. . 

MDL = 'Kinimum Detectable Level 

i- 

-_ d 
a,0 _ 

. c 
. 

I I 

BDL = Below Detection Level 

MOUNT DUE S 



Client : 

Lab No.: 

PO No. : 

Date Rec'd: 

HATRIX TYPE: 

EPA K?ZTBOD 602/8020 (PPB) 

. 
MDL . 

Benzene 

Toluene 

Chlorobenzene 

Ethyl Benzene 

P h f? Xylene 

O- Xylene 

1,4-Dichlorobenzene . 

x,3-Dichlorobenzene 

1,2-Di&>orobenzene - 

*m@z \ 

1; ; 
HDL = Hinimum Detectable Level 

e. 

. . 

USE FORM 602 ti 

Date Extracted 

Date Tested 

Analyst 

obc 

-+ 
, \I 

BDL = 3elov Detection Level 

I ?,MOUl\'T DUE '$ 
, 
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- ASSOCIATES, INC. 

November 12, 1993 

Mr. Carl Almquist 
Water Pollution Control Facility 
45 Fort Hill Road 
Groton, Connedcut 06310 

- 

RE: REQUEST FOR APPROVAL OF*TEMPOlV,RY DISCHARGE TO SANITARY SEWER, 
DOLPHIN MART, SAILFISH LANE,-GROTON, CONNECTICUT 
(H RP PNAVOOZS.FE - TASK. 13) 

. 
Dear Mr. Almquist: 

I am writing to providi the additional Information regarding the approval for a temporary 
discharge to the sanitary tie discussed .by Telephone on November I 2, 1993. The temporary 
discharge will be generated by a pump test which will be conducted at the Dolphin Mart. 
The test will begin on November 15, 1993 and end yovember 19, 1993. Ground water 
contaminated with gasoline constituents wi[l be removed from the ground and treated using 
gravity settling, filtration, and aeration before being discharged to the sanitary sewer. The 
discharge rate is anticipated to be about O-5 gpm and will be metered during the test. 

II is my undersranding, that data recording the total volume of treated water which iyas 
discbarged to the sanitary sewer will be submitted to you following the test and a sewer fee 
of $O.O185/cu. ft. will be assessed- 

The data collected duringthe test will be used to assist the design of a permanent treatment 
system at the Dolphin Mart.’ Any necessary application forms regarding a permanent 
discharge to the sanitary sewer will be submitted to-you when the final design plans are 
completed. . 

c . - . 
Thank you for timely assistance. 

Sincerely, 

HRP ASSOCIATES, INC. 

Brian P. Washburn 
Chief Hydrogeologist 

BPW/db 
n\nav-28fe. bpw 

167 New Britain hve.~ Pkinvitle, CT 06062 m (203) 793-6299 l p,x (203) 793-6871 
; fl fl rpl . ‘Jf’:“‘l’ ,f,fll l l - ‘;wM rlhtl ‘bI1.T /:.J!l Tf! ?fJF!.q, t fl 5 II ('IT/';1177 . . 



. 
7 

L) Discbarrer connlercs this section (fypc or Pain: Clecrly) __ 

DLscherger: 

Address: 

. 2) +zici3alitr coapletes :5is sectian 
. 

Public Works 

Xddrcrt: 45 Fort Hill Road 

Grotori, CT 06340 . 

Director of Public'Work~ 
Title of Duly Authorized ~ZiiCiFZ1 Officizl 

n/15/93 
Doze 
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S&E OF’ CONNEC?‘l& 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

EKERGENCY AUTHORIZATION 

I. Pursuant to Public Act No. 93-428 an Emergency 
create, originate or maintain'a discharge into 
hereby granted to: 

On-Site Treatment Company 
P.O. Box 291 

Plainville, CT 06062-0291 

Authorization to initiate, 
the vaters of the state is 

to initiate, create, originate or maintain a discharge to the vaters of 
the state at: 

The Sanitary Sever in Groton, CT. at The Dolphin Mart on Sailfish Lane. 

II. This Emergency Authorization. specifically allovs the discharger to 
discharge the initial Pump Test and subsequent Groundvater Remediation ' 
vastevater of groundvater contaminated with gasoline constituents. 

III. This Emergency Authorization shall become effective on the date. it is 
issued, and shall expire 1) one year after the date it is issued; 2) vhen 
the requirements for coverage under a general permit issued pursuant to 
section 22a-430b of the General Statutes have been satisfied: 3) upon 
issuance of an individual permit in accordance with Section 22a-430 of the 
Connecticut General Statutes as amended; or 4) immediately upon 
notification of a tentative determination to deny a permit; 5) vhen the 
discharge ceases; whichever is sooner. 

IV. A fee of $250.00 shall be paid by certified check or money order, made 
payable to the Department of Environmental Protection, Bureau af Water 
hanagement, (note: Emergency Authorization), submitted no later than ten 
days after the date of issuance of this Authorization, OTHERWISE THIS 
AUTHORIZATION SHALL BE CONSIDERJD NULL AND VOID. The fee shall be sent to 
the folloving address: 

Attention: Authorization Coordinator 
Bureau of Water Management, PERD, Central Processing Unit 
CT Department of Environmental Protection 
79 Elm Street 
Hartford, CT. 06106-5127 

V. This Emergency Authorization is based upon the folloving documents: 

A) Authorization application package submitted November 8, 1993. 

B) Tovn of Groton Public Works Approval dated November 15, 1993. 
, 



VI. A. DEFINITIONS 
The definitions of terms used in this Emergency Authorization shall be 
the same as the definitions contained in Section 22a-423 of the 
Connecticut General Statutes and Section 22a-430-3(a) of the 
Regulations of Connecticut State Agencies. In addition, the folloving 
definition(s) shall apply:' 

Any person who or municipality which initiates, creates, originates or 
maintains a discharge for vhich an emergency authorization is issued 
must comply vith that authorization. If the source or activity 
generating the discharge for vhich an authorization is issued, is 
ovned by one person or municipality but is leased or in some other way 
the legal responsibility of another person or municipality (the 
discharger) the discharger is responsible for compliance vith any 
authorization issued by the Commissioner. 

B. SPECIAL CONDITIONS 

1) Xithin 30 days of'issuance of this Authorization, a'Registration 
for coverage under the General Permit for Groundvater 
Contamination Recovery Systems vi11 be submitted to the DEP/ 
Bureau of Water Management. 

2) DISCHARGE LIMITS: The folloving limits shall not be exceeded at 
any time: 

(a> Pollutant Parameter LIMITS 
Sanitary Sever 

Maximum Daily Flov 
Total Volatile Organics - 
EPA Methods 8010 & 8020 

5000 gallons per day 
10 mg/l 

Methyl tert-butyl ether (MTBE) 1000 ug/l 
Oil and Grease - HC fraction 100 mg/l 

(b) For discharges through an outfall authorized by the 
Commissioner under a currently valid State or NPDES permit, 
the permit limits specified for that outfall shall not be 
violated at any time. 

(c) Flov 

For discharees to a sanitarv sever. The discharge shall 
not exceed one per cent of the design flow of the POTS E 
the maximum daily flov limit specified in this 
Authorization, vhichever is lover. 

(d) Temnerature 

For discharne to a sanitary sever. The temperature of the 
discharge shall not exceed 150UF at the first manhole 
after leaving the site and shall not cause the temperature 
of the influent a 
plant to exceed 

tG the heedvorks of the sevage treatment 
104 F. 



(e) ti 

For discharges to a sanitary sever. The pH of discharges of 
vater shall not be less than 6.0 nor greater than 9.0 
5tandard units at any time; 

3) DISCHARGE CONDITIONS: The folloving conditions shall be met: 

(aI 

(b) 

(cl 

(d) 

(el 

(f) 

Any water shall be discharged to a surface vater body, 
either directly or via a storm sever, or to the sanitary 
sever. If discharge is to a storm sever, the surface vater 
body to vhich the storm sever discharges must be 
identified. If. discharge is to a surface water body, 
directly or via a storm sever, the Water Quality 
Classification of the vater body must be identified. 
Discharge to the ground surface, or to groundwater. either 
directly or via a storm sever, is NOT allowed without prior 
tiritten approval from the Commissioner. 

The discharge shall not contain pollutants in excess of the 
levels indicated in part 1). The treatment systems, if 
required, shall be maintained as necessary to ensure that 
the listed limitations are met. ' 

Any person or municipality covered by this Authorization 
shall ensure that all discharges covered by this 
Authorization are in conformance vith the sever ordinance of 
the municipality receiving the discharge, or that a variance 
from the sever ordinance has been granted by the 
municipality, and that all required local permits and 
approvals have been obtained for the discharges covered by 
this Authorization. 

For discharges to POTWs 
The applicant shall submit sufficient design and operating 
data regarding the discharge of vastevater to .the authority 
of the receiving POTW for the purposes of ensuring that such ' 
discharge will not adversely impact the performance of the 
POTW and cause any violation of their discharge permit, or 
render the sludge generated at the POTW unsuitable for 
landfilling, land application or incineration. 

Best Management Practices shall be implemented to ensure 
that no litter, debris, building materials, or similar 
materials are discharged to the vaters of the state. 

For consistency vith the Federal Resource Conservation and 
Recovery Act: 
Solid Waste, including but not limited to contaminated soils 
or sludges, may be generated as a result of the remediation 
activity allowed by this Authorization. All vast'e generated 
must be disposed of in accordance vith applicable federal, 
state and local lav. Some or all of these vastes may be 
hazardous vast0 identified in accordance vith Section 3001 



. 

of the Federal Resource Conservation and Recovery Act of 
1976 (42 USC 6901 et seq.) or other vastes of special 
concern requiring Department approval prior to disposal. It 
is the responsibility of the authorized person or 
municipality to ensure 'that all vastes generated are 
properly identified and that all necessary Department 
approvals are secured prior to disposal of the vastes. For 
further information regarding solid vaste management, please 
contact Patricia Gray of the Waste Engineering and 
Enforcement Division of the Department of Environmental 
Protection at (203) 566-4867. 

(g) For consistency with the Federal Clean Air Act: 
Air pollution, including but not limited to hazardous air 
pollutants, may be emitted as a result of the. remediation 
activity alloved by this authorization. All air pollution 
emitted must be analyzed to ensure compliance vith all 
applicable federal, state and local lavs including but not 
.limited to sections 22a-174-l (Definitions), 22a-174-3 (New 
Sources), and 22a-174-29 (Hazardous air pollutants) of the 
Regulations of Connecticut State Agencies and the National 
Emission Standards for Hazardous Air Pollutants (NESHAPs) in 
the Code of Federal Regulations (40 CFR Part 61). It is the 
responsibility of the authorized person or municipality to 
ensure that all air pollution emitted is properly identified 
and quantified, and that all necessary Department approvals 
are secured prior to emitting such pollutants. For further 
information, please contact the Nev Source Reviev Group, 
Bureau of Air. Management, Department of Environmental 
Protection at (203) 566-8230. 

4) MONITORING AND TREATMENT SCHEDULE: Monitoring and treatment 
shall be as indicated below. 

(a) Monitoring and reporting of the discharge for the following 
parameters is required of all discharges. :If the initial 
screening or subsequent monitoring indicates that a 
pollutant parameter is present above the maximum level 
listed in part 1) of this Authorization, the minimum 
treatment shall be as indicated belov. 

Pollutant Parameter 
Sample Minimum 

Tvve Treatment 

Volatile Organics Grab Dual Activated 
Carbon Filters or 
Air Stripping 

Oil h Grease Grab See note (b) below 

(b) If the initial screening or subsequent q onitorin'g indicates 
that Oil & Grease-hydrocarbon fraction (O&G/HC) is present 
above the maximum level listed in part l), or if oil, or an 
oily sheen, IS visible in the Water, monitoring of the 



(cl 

(d) 

(el 

(f) 

effluent for O&G/HC and treatment of the vater for removal 
of OhG/HC is required. The minimum treatment required shall 
consist of gravity separation and skimming of floatable 
materials in a holding tank vith a retention time of at 
least tvo hours:at maximum'instantaneous flov. 

Flow Monitoring 
For sites vith a maximum daily flov of vastevater greater 
than 5,000 gallons per day, a flov meter capable of 
measuring, indicating and recording instantaneous and total 
daily flov shall be used continuously, during all periods of 
discharge, to determine flov rate. 

Monitoring Location 
All vastevater samples shall be composed solely of the 
discharge authorized by this Authorization, prior to 
combination vith vastevaters of any other type or vith the 
receiving waters. All samples shall be representative of the 
discharge during-standard operating conditions. 

Samolinrr Freauencv: It should be noted that for each 
initiation or restart of a discharge, samples shall be 
collected on the first day of discharge. Then monitor 
discharge every other day for the first tvo veeks folloving 
each initiation or restart of the discharge, weekly for the 
next month, and .then monthly for the duration of this 
Authorization. 

All sample analyses vhich are required by this 
Authorization, and all reporting of such analyses, shall be 
done by a laboratory certified by the Connecticut Department 
of Health Services. Chemical analysis shall be performed 
using methods approved in accordance vith 40 CFR 136 vhich 
are capable of achieving limits of detection belov the level 
established as an effluent limitation in part 1) of this 
*Authorization. 

5) REPORTING REQUIREMENTS: 

(a) Within one veek of sampling, monitoring results, shall be 
entered on the attached form (or a copy of it) and submitted 
to the following address: 

*Attention: DHR Processing 
Bureau of Water Management, PERD 
CT Department of Environmental Protection 
79 Elm Street 
Hartford, CT. 06106-5127 

* Initial Screening results shall be direct'ed to the 
attention of "Authorization Coordinator" in the Central 
Processing Unit (CPU), Subsequent monitoring results shall 



(bl 

(cl 

(d) 

be directed to the attention of 'DMR Processing" as 
indicated above. 

The permittee shall submit to the Commissioner quarterly 
reports of the results 'of the monitoring performed in 
accordance vith'this Authorization. 

If a violation of any of the discharge limits included in 
this Authorization occurs TEE DISCRARGE MUST BE STOPPED 
IMMEDIATELY, and vritten notification must be sent to the 
DEP/BWM/CPU vithin tventy-four hours. In this situation the 
discharge shall not be re-started without prior approval of 
the Commissioner. The monitoring results shall be reported 
on the attached monitoring form and "FAIL" shall be placed 
in the space provided. Failure to report as indicated 
above, may result in penalties. 

The discharger shall notify the DEP/BVM/CPU in vriting of 
the date of final discontinuance of the discharge. 

5) This Emergency Authorization shall be non-transferrable. 

6) The discharges shall comply vith the folloving Regulations of 
Connecticut State Agencies vhich are hereby incorporated into 
this Authorization, as if fully set forth herein: 

1. Section 22a-430-3: 

Subsection lb) General - subparagraph (l)(D) and 
subdivisions (2). (3), (4) and (5) 
Subsection (c) Inspection and Entry 
Subsection (d) Effect of a Permit - subdivisions (1) and (4) 
Subsection (e) Duty to Comply 
Subsection (f) Proper Operation and Maintenance 
Subsection (g) Sludge Disposal 
Subsection (h) Duty to Mitigate 
Subsection (i) Facility Modifications, Notification - 
subdivisions (1) and (4) 
Subsection (j) Monitoring, 'Records and Reporting 
Requirements - 
subdivisions (l), (61, (7), (81, (9) and (11) (except 
subparagraphs (9)(A)(2), and (9)(C)) 
Subsection (k) Bypass 
Subsection (m) Effluent Limitation Violations 
Subsection (n) Enforcement 
Subsection (0) Resource Conservation 
Subsection (p) Spill Prevention and Control 
Subsection (q) Instrumentation, Alarms, Flov Recorders 
Subsection (r) Equalization 

2. Section 22a-430-4: 
, 

Subsection (t) - Prohibitions 
Subsection (p) - Revocation, Denial, Hodification 
Appendices 



7) The following additional terms and conditions shall.be complied 
vith: 

1. This Authorization is for the discharge of (A) pollutants in 
quantities and concentrations as specified in this 
Authorization; and (B) any substances resulting from the 
processes or activities described in this Authorization in 
concentrations and qu2ntities vhich the Commissioner 
determines cannot reasonably be expected to cause pollution 
and vi11 not adversely affect the operation of a POTW. 
Hovever, the Commissioner may seek an injunction or issue an 
order to prevent or abate pollution, and may seek criminal 
penalties against a person vho willfully or vith criminal 
negligence causes or threatens pollution. 

2. Discharge of any substance vhich is not from the processes 
or activities described in this Authorization shall be 
Considered a violation of this Authorization unless it is 
authorized by an individual permit issued under Section 
22a-430 of the General Statutes or a general permit issued 
under section 22a-430b of the General Statutes. 

8) Within fifteen days after the date the discharger becomes aware 
of a change in any information submitted to the Commissioner 
under any registration or this Authorization, or that any such 
information vas inaccurate or misleading or that any relevant 
information vas omitted, the discharger shall submit the correct 
or omitted information in writing to the Commissioner. 

9) Nothing in this Authorization shall relieve the discharger of 
other obligations under applicable federal, state and local law. 

10) Any document, including but not limited to any notice, vhich is 
required to be submitted to the Commissioner under this 
Authorization by the discharger shall be signed by the 
discharger and by the individual or individuals responsible for 
actually preparing such document, each of vhom shall certify in 
vriting as follovs: "I have personally examined and am familiar 
vith the information submitted in this document and all 
attachments and certify that based on reasonable investigation, 
including my inquiry of those individuals responsible for 
obtaining the information, the submitted information is true, 
accurate and complete to the best of my knovledge and belief, and 
I understand that any false statement made in this document or 
its attachments may be punishable as a criminal offense.' 

11) Any false statement in any information submitted pursuant to this 
Authorization may be punishable as a criminal offense under 
Section 22a-438 of the General Statutes or, in accordance vith 
Section 222-6, under Section 53a-157 of the General Statutes. 

, 

12) The Commissioner reserves the right to make approprinte revisions 
to this Emergency Authorization in order to establirh any 
appropriate effluent limitations, schedules of compliance, or 



other provisions vhich may be necessary to adequately protect 
human health and the environment. 

13) The Commissioner may order summary suspension of this 
Authorization in accordance vith Section 4-182 of the Connecticut 
General Statutes. ' 

Entered as an Emergency Authorization of the Commissioner of Environmental 
Protection. 

k \-l 563 
Date ' Robert E. Moore 

Deputy Commissioner' 

FACILITY ID. 059-103 
APPLICATION NO. 93-1lED 
AUTHORIZATION NO. EA0000008 

, 



MAIL TO: 

INITIAL SCREENING OR SUBSEOUENT HONITORING RESULTS 
(Attach copy of laboratory results) 

Attention: Authorization Coordinator (CPU)- 
(for Initial Screening) or 
m (for subsequent monitoring) 

Bureau of Water Management, PERD 
CT Department of Environmental Protection 
79 Elm Street 
Hartford, CT. 06106-5127 

FACILITY ID. 059-103 APPLICATION NO. 93-1lED AUTHORIZATION NO. EA0000008 

NAME OF DISCHARGER: On-Site Treatment Company 
SITE NAME & ADDRESS: Dolphin Mart Building No. 1005 . Sailfish Lane in Groton, CT 

. _' 
DISCHARGE LOCATION: Groton Sanitarv Sever 

(Name of vaterbody) 
WATER QUALITY CLASSIFICATION: n/a 

Sample Date: 
Number of hours of discharge for each day of sample collection: 
Check one: INITIAL SCREENING OF RAW WATER SUBSEQUENT MONITORING 

Reporting of the following parameters is required. Requirements for reporting 
a specific parameter are indicated on the Authorization form. For initial 
screening, report additional parameters that are knovn or suspected to be 
present. For subsequent monitoring, if u parameters .exceed limits specified 
in this Authorization, report the results and place 
provided, othervise place "PASS" in the space provided. 

"FAIL" in the space 

POLLUTANT RESULTS 
PARAMETER '(v/units) 

Maximum Daily Flov 
Total Daily Flov 
Instantaneous Flov 

(at time of grab sample collection) 
Total Volatile Organic6 

EPA Method 8010 t 8020 
Oil & Grease - HC Fraction 
MTBE 

es-- 

LIMITS 

5000 nod 
m-s- 

10 ma/l 

100 mn/l 
Jlooo ue/l 

, 

ALL PAR/METERS SPECIFIED ABOVE ("PASS" or "FAIL') 



.!II.;,,I I 

AUTBORIZATION 

INITIAL SCREENING OR SUBSEOUENT MONITORING RESULTS 
(Attach copy of laboratory results) 

I certify that I have personally examined and am familiar vith the 
information submitted in this document and 211 attachments and certify that 
based on reasonable investigation, including my inquiry of those 
individuals responsible for obtaining the information, the submitted 
information is true, 
belief, 

accurate and complete to the best of my knovledge and 
and I understand that any false statement made in this document or 

its attachments may be punishable as a criminal offense. I certify that 
all discharge limitations of this Authorization have been met, othervise if 
2 violation of any of the discharge limits occurs, the discharge vi11 be 
stopped immediately and vritten notification must be sent to the 
DEP/BWM/CPU vithin twenty-four hours. In this situation, the discharge 
shall not be re-started vithout prior approval of the Commissioner. I also 
certify that I have correctly-completed the' "PASS/FAIL" 
otherwise 2 penalty may be imposed. 

space provided, 

Date Name: 
Title: 

cc: Tovn Water Pollution Control Authority (sever discharges only) 
cc: Tovn Engineer (surface vater discharges) 



. 

AUTHORIZATION-SITE INFORMATION FORM 

FACILITY ID. 059-103 APPLICATION NO. 93-1lED AUTHORIZATION NO. EA0000008 

SITE OWNER Dolphin Mart 
OWNER ADDRESS Sailfish Lane in Groton, CT 06349 

DISCHARGER NAME On-Site Treatment Company 
DISCHARGER ADDRESS P.O. Box 291 Plainville, CT 06062-0291 

L PHONE 793-6899 Bob Leach 

SITE NW Dolphin Mart 
SITE ADDRESS Sailfish Lane in Groton, CT 

Indicate the point of discharge, either "sanitary sever" or the name of a 
surface vater body. If discharge is to 2 storm sever, the vater body to vhich 
the storm sever discharges must be specified. For sanitary sever discharges 
the attached 'Approval" form must be signed by the Municipality and.submitted 
vith this Authorization. 

DISCHARGE LOCATION .Sanitary Sever - Groton 
ACTIVITY PRODUCING DISCHARGE Pump test and remediation 
PROPOSED DISCHARGE RATE GPM 5000 GPD - 
TYPE OF CONTAMINATION gasoline 
VOLUME OF PRODUCT LOST (groundvater contamination or spills only) unknovn 
DATE DISCHARGE WILL BEGIN ASAP DATE DISCHARGE WILL END unknovn 
WATER QUALITY CLASSIFICATION (receiving groundvater or surface water body) n/a 

Are there 2ny public or private drinking water supply vells located vithin 
a l/4 mile radius of the contaminated area? (Groundwater contamination only) 
YES (If 'yes" mail 2 copy of this form to the groundvater section to the 
same address as indicated below, Attention: Groundwater Section.) 

I certify under penalty of law that I have read and understand all 
conditions of the authorization issued for the discharge described in 
this site informztion form. I have personally examined and am 
familiar vith the information submitted in this document and 211 
attachments and certify that based on reasonable investigation, 
including my inquiry 'of those individuals responsible for obtaining 
the information, the submitted information is true, accurate and 
complete to the best of my knovledge and belief, and I understand that 
any false statement made in this document or its attachments may be 
punisteble as a criminal offense. 

Date Name : 
Title: 

Mail original to: Attention: Authorization Coordinator , 

Bureau of rater Henagement, PERD, Central Processing Unit 
CT Department of EnVirOnmCntal Protection, 
79 Elm Street, Hartford, CT. 06106-5127 



.I, I 

EMERGENCY AUTHORIZATION 
VORKSHEET 

Name of Applicant or Facility: On-Site Treatment 

Location: Dolphin Mart - Sailfish Lane - Groton, CT 

Description of Activity: Performing a pump test prior to full start up of a 

remediation system. One condition of this Authorization is that a General 

Permit will be applied for as soon as data from pump test is available. 

Program: 
222-32 Tidal vetlands 
22a-66 Pesticide.application 
22a-17.4 Air pollution control 
22a-208a Solid Waste management 
22a-342 Stream channel encroachment lines 
22a-368 Diversion 
22a-403 Dam safety 
22a-430 Water discharge 
22a-449 Hazardous vaste, petroleum and chemical 

liquid terminals 
22a-454 Connecticut regulated vaste 

(1) Is the emergency authorization necessary to prevent, abate or mitigate an 
imminent threat to human health or the environment7 

-= Yes No 
Explain: Contamination% in a GAA area. This Authorization is needed to 

initiate a pump test to develope data for submittal of the General Permit. 

(2) Is the emergency authorization consistent vith the federal Water Pollution 
Control Act, and the federal Rivers'and Harbors Act? 

-= Yes - NO 

Explain: The discharge falls into Connecticut'.s authority to issue general 
permits for this type of discharge. 

(3) Vhat special conditions does the authorization need to include in order to 
adequately protect human health and the environment7 

Explain: Normal Treatment. Facility is required to apply for the Getieral 
Permit as soon as possible. 



ASSOCIATES, INC. 
November 12, 1993 

Mr. Carl Almquist 
Water Pollution Control Facility 
45 Fort Hill Road 
Groton, Connecticut 06340 

RE: REQUEST FOR APPROVAL OF TEMPORARY DISCHARGE TO SANITARY SEWER, 
DOLPtiIN-MART, SAILFISH LANE, GROTON, CONNECTICUT - 
(HRP #NAV0028.FE - TASK 13) 

Dear Mr. Almquist: 
_. 

I am writing to provide the additional information regarding the approval for a temporary 
discharge to the sanitary we discussed by telephone on November 12, 1993. The temporary 
discharge will be generated by a pump test which will be conducted at the Dolphin Mart. 
The test will begin on November 15, 1993 and end November 19, 1993. Ground water 
contaminated with gasoline constituents will be rembved from the ground and treated using 
gravity settling, filtration, and aeration before being discharged to the sanitary sewer. The 
discharge rate is anticipated to be about 0.5 gpm and will be metered during the test. 

it is my understanding, that data recording the total volume of treated water which was 
discharged to the sanitary sewer will be submitted to you following the test and a sewer fee 
of $O.O185/cu. ft. will be assessed. 

The data collected during the test will be used to assist the design of a permanent treatment 
system at the Dolphin Mart. Any necessary application forms regarding a permanent 
discharge to the sanitary sewer will be submitted to you when the final design plans are 
completed. 

Thank you for timely assistance. 

Sincerely, 

HRP ASSOCIATES, INC. 

Brian P. Washburn 
Chief Hydrogeologist 

BPW/db 
n\nav-28fcbpw 
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AUTBORIZATION 

INITIAL SCREENING OR SUBSEQUENT MONITORING RESULTS 
(Attach copy of laboratory results) 

I certify that I have personally examined and am familiar vith the 
information submitted in this document and all attachments and certify that 
based on reasonable investigation, including my inquiry of those 
individuals responsible for obtaining the information, the submitted 
information is true, accurate and complete to the best of my knovledge and 
belief, and I understand that any false statement made in this document or 
its attachments may be punishable as a criminal offense. I certify that 
all discharge limitations of this Authorization have been met, othervise if 
a violation of any of the discharge limits occurs, the discharge vi.11 be 
stopped immediately and vritten notification must be sent to the 
DEP/BWH/CPU vithin tventy-four hours. In this situation, the discharge 
shall not be re-started vithout prior approval of the Commissioner. I also 
certify that I 'have correctly"completed the *PASS/FAIL" space provided, 
othervise a penalty may be imposed. 

12 -/3--Y3 
Date 

cc: Tovn Pater ?ollution Control Authority (sever discharges only) 
cc: Tovn Engineer (surface vater discharges) 
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AUTBORIZATION . e.:. 

3AIL TO: 

INITIAL SCREENING OR SUBSEQUENT HONITORING RESULTS 
(Attach copy of laboratory results) 

Attention: Authorization Coordinator (CPU1 
(for Initial Screening) or 
DMR Processing (for subsequent monitoring) 

Bureau of Water Management, PERD 
CT Department of Environmental Protection 
79 Elm Street 
Hartford, CT. 06106-5127 

FACILITY ID. 059-103 APPLICATION NO. 93-1lED AUTHORIZATION NO. EA0000008 

NAME OF DISCHARGER: On-Site Treatment Company 
SITE NAME & ADDRESS: Dolphin Mart Building No. 1005 

. . Sailfish Lane in Groton, CT 

D&CHARGE LOCATION: Groton Sanitarv Sever 
(Name of vaterbody) 

VATER QUALITY CLASSIFICATION: n/a 

Sample Dste: Ill11 It-is 
Number of hours of discharge for each day of sample collection: ZY 
Check one: INITIAL SCREENING OF RAW WATER SUBSEQUENT MONITORING x 

Reporting of the folloving parameters is required. Requirements for reporting 
a specific pzrameter are indicated on the Authorization form. For initial 
screening, report additional parameters that are knovn or suspected to be 
present. For subsequent monitoring, if u parameters exceed limits specified 
in this Authorization, report the results and place "FAIL' in the space 
provided, othervise place "PASS" in the space provided. 

? 
POLLUTANT RESULTS LIMITS 
PWTER (u/units) 

w-v- 5000 nnd 
---- 

Maximum Daily Flov 
Total Daily Flow 
Instantaneous Flov 

(at time .of grab sample collection) 
Total Volatile Organics 

EPA Method SO10 h 8020 
Oil b Grease - HC Fraction 
KTBE 

10 q n/l 

- . 

f&L PAIUHETEPS SPECIFIED ABOVE ("PASS" or "FAIL")p 



December 2, 1993 

HRP Associates Inc. 
167 New Britain Ave 
Plainville, CT 06062 

Attn: Ms. Pat TenvilIiger 

Please find attached laboratory report(s) for the sampIes submitted on : 
November lS,lP93:- 

All pertinent information for this an?lysis is located on the report. Should it be 
necessary to contaFt us re 
following information rea cf 

ardmg blllmg and or the test results, please have the 
lly available :. 

LAB No. : 113-461-l 
PO/ JOB No. : NAV0028.FE 
INVOICE No. : 40606 
ORDER No. : 20509 
CUSTOMER No.: 350 

Please feel free to contact us if you have any questions. 
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Date Samples Received : 11-18-93 

Client Name: EKRP Associates Inc. CTL Lab No. 113-461-l 
Report Date: 12-1-93 PO/Job No. NAV0028.FE 

I I 

RESULTS OF ANALYSIS 

EPA 418.1 

Matrix Type 
CTL Sample No. 
Field Id 

Oil & Grease (TPHj-mg/L - 

w 
14159 
Discharge 

-ND<5 .- 

Matrix Types : W = Water/Aqueous 
S = Soil/Solid 
0 = Oil/Hydrocarbons 

CONNECTICUT TESTING IJIBORATORIES, INC. 
165 Gracey Avenue 

d 
Meriden, CT 06451-2268 

(20 )-634-3731 
Connecticut Certification No, PH-0547 
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December 1, 1993 

HRP Associates Inc. 
167 New Britain Ave 
Plainville, CT 06062 

Attn: Ms. Pat Temilliger 

Please find attached laboratory report(s) for the samples submitted on 
November l&1993: 

. . 

All pertinent information for this analysis is located on the report. Should it be 
necessary to contact us re 
following information rea d: 

arding billing and or the test results, please have the 
11y avalable : 

LAB Ho. : 113-444-1 
PO/JOB No. : NAV0028.FE 
INVOICE No. : 40565 
ORDER No. l 20467 
CUSTOHER No. : - 350 

Please feel free to contact us if you have any questions. 

vii 
pHb;F4t+& Director 

es inc. 



Client : HRP Associates Inc. 
Lab No. : 113-444-l 
PO No. : NAV0028.FE 
Rep. Date : 12-l-93 

Date Tested : 11/24-n/30/93 
Analyst : RS 

EPA METHOD 601/8010 Date Samples Rec'd: 11-18-93 

Matrix Type : 

Field ID : 

Chloromethane 
Bromomethane 
Vinylchloride 
Chloroethane - 
Methylenechloride 
TrichlorofluorometE 
ll-Dichloroethylene * - 
ll-Dichloroethane 
T12-Dichloroethylene 
Chloroform 
12-Dichloroetha ne 
Ill-Trichloroethane 
Carbontetrachloride - 
Bromodichloromethane 
12-Dichloropropane 

t T13-Dichloropropylene 
Trichloroethylene 
?ibromochloromethane 
i12-Trichloroethane 
Cisl3-Dichloropropylene 
2-Chlorethylvinylether - 
Bromoform 
1122-Tetrachloroethane 
Tetrachloroethylene 
Chlorobenzene 
Benzyl Chloride 
Bis(2-chlorethoxy)methane 
Bis(2-chloroisopropyl)eth 
Bromobenzene 
Chloracetaldehyde 
l-Chlorohexane 
Chloromethyl methyl ether 
Chlorotoluene 
Dibromomethane 
12-Dichlorobenzene 
13-Dichlorobenzene 
14-Dichlorobenzene 
Trichloropropane 

MDL , 

2 -- 
2 -- 
2 -- 
2 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -a 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -a 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 

io- 
lo- 
10- 

1- 
io- 

1- 
io- 

1- -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 

W 
l 

Discharge 

BDL 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- - 

* MDL = 10 b for all compounds. 
M#= Minimum Detectable Level/BDL= Below Detection Level/UNITS = PPB 

Matrix Type : W = Water/Aqueous S = Soil/Solid 0 = Oil/Hydrocarbons 

CONNECTICUT TESTING LABORATORIES, INC. 
165 Graccy Avenue / Meridcn, CT 06451-2268 

(203)634-3731 
Ccmnccticut Ccrtificatlon No. PH-0547 



Client : HRP Associates Inc. 
Lab No. l 113-444-l 
PO No. I NAV0028.FE 
Rep. Date : 12-1-93 

Date Tested : 11/24-11/30/93 
Analyst : RS 

EPA METHOD 602/8020 Date Samples Rec'd: 11-18-93 

Matrix Type : 

Field ID : 

Benzene . 

Toluene 

Chlorobenzene 

Ethyl Benzene 

P & M Xylene 
i i o- Xylene 

,4-Dichlorobenzene- 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

MTBE 

HDL 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

W 
* 

Discharge 

61-C 

154.0 

BDL - 

33.0 

283.0 

125.0 

BDL 

BDL 

1 

I 

. . 

. 

_ 

- 

BDL - 

BDL - 

_ . 

_ . 

. . 

. _ 

_ 

_ 

. . 

. . 

_ 

_ 

- 

-  

_ 

.  

_ .  

.  .  

.  

_ 

.  .  

.  .  

.  

* MDL = 10 ppb for all compounds. * 

MD1 = Minimum Detectable Level/ BDL = Below Detection Level/ UNITS= PPB 

Matrix Type: W= Water/Aqueous S = Soil/Solid 0 = Oil/Hydrocarbons 

CONNECTICUT TESTING LABORATORIES, WC. 
165 Gray Avenue / Moridcn, CT 06451.2268 

(203)G34-3731 
Connccticul Ccrtilication No. PI-l-0547 
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ATJTBORIZATION 

MAIL TO: 

INITIAL SCREENING OR SUBSEQUENT MONITORING RESULTS 
(Attach copy of laboratory results) 

Attention: Authorization Coordinator (CPU) 
(for Initial Screening) or 
DMR Processinq (for subsequent monitoring) 

Bureau of Yater Management, PERD 
CT Department of Environmental Protection 
79 Elm Street 
Hartford, CT. 06106-5127 

FACILITY ID. 059-103 APPLICATION NO. 93-1lED AUTHORIZATION NO. EA0000008 

NAME OF DISCHARGER: On-Site Treatment Company 
SITE NAME & ADDRESS: Dolphin Mart Building No. 1005 

*. Sailfish Lane in Groton, CT 

: 
DISCHARGE'LOCATION: GrotonSanitarP Sever 

(Name of vaterbody) 
WATER QUALITY CLASSIFICATION: n/a 

Sample Date: ll /I9 /4 s 
Number of hours of discharge for each day of sample collection: 
Check one: INITIAL SCREENING OF RAW WATER SUBSEQUENT MONITORING x 

Reporting of the folloving parameters is required. Requirements for reporting 
a specific parameter are indicated on the Authorization form. For initial 
screening, report additional parameters that are knovn or susoected to be 
present. For subsequent monitoring, if g parameters exceed limits specified 
in this Authorization, report the results and place 'FAIL' in the space 
provided, othervise place ‘PbSS” in the space provided. 

POLLUTANT 
PWT'ER 

RESULTS LIMITS 
(w/units) . . 

Maximum Daily Fldv 
Total Daily Flov 
Instantaneous Flov 

(at time of grab sample collection) 
Total Volatile Organics 

EPA Method 8010 h 8020 
Oil & Grease - HC Fraction 
MTBE 

5000 god 
---- 

10 me/l 

100 mn/l 
JO00 UP/& 

. 

ALL PA&METERS SPECIFIED AEOVE ("PASS' or "FAIL") 



December 2,1993 

HRP Associates Inc. 
167 New Britain Ave 
PIainvilIe, CT 06062 

Attn: Ms. Pat Terwilliger 

Please find attached laboratory report(s) for the samples submitted on : 
November lP,lPP3: ‘_. 

All pertinent information for this analysis is located on the report. Should it be 
necessary to contact us re 
following information rea rf 

arding billing and or the test results, please have the 
tiy awlable : 

LAB No. : 113-493-2 
PO/JOB No. : NAV0028.FE 
INVOICE No. : 40639 
ORDER No. l 20542 
CUSTOMER No.; 350 

Please feel free to contact us if you have any questions. 

nnecticut 
STEPHEN J. FRANC0 

Latmrslory Oircclc~r 

PI-IONE E 203/634-3731 

16s Cf!AC:Cy AVCIJUC tp MCWDCN, Cl- D ~WI~‘f 



Date Samples Received : 11-19-93 

Client Name: HRP Associates Inc. 
Report Date: 12-2-93 

CTL Lab No. 113-493-2 
PO/Job No. NAV0028.FE 

I 

RESULTS OF ANALYSIS 

EPA 418.1 . 

Matrix Type 
CTL sampie No. 
Field Id 

W. w 
14230 14231 
Discharge RW-1 

Oil & Grease (TPH)-mg/L I -ND<5 

. 

-ND<5 

Matrix Types : W = Water/Aqueous 
S = Soil/solid 
0 = Oil/Hydrocarbons 

CONNECTICUT TESTING LABORATORIES INC. 
165 Gracey Avenue 

B 
Meriden, CT 06451-22b 

(20 )-634-373 1 
Connecticut Certification No. PH-0547 



December 1,1993 

.HRP Associates Inc. 
167 New Britain Ave 
Plainville, CT’ 06062 

Attn: Ms. Pat TerwiIIiger 

\HRP ASSOCIATES. INC.< 

Please find attached laboratory report(s) for the samples submitted on : 
November lY,lP93: 

Au pertinent information for this an$ysis is located on the report. Should it be 
necessary to contact us re 
following information rea d: 

arding bilhng and or the test results, please have the 
Ily avtiable : 

LAB No. l 113-447-2 
PO/JOB No. ; NAV0028.FE 
INVOICE No. : 40568 
ORDER No. l 20470 
CUSTOMER No.; 350 

Please feel free to contact us if you have any questions., 

esting 
laboratories inc. 
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: HRP Associates Inc. 
: 113-447-2 
: NAV0028.FE 

12-l-93 

Date Tested : 11-30-93 
Analyst : RS 

EPA METHOD 601/8010 Date Samples Rec'd: 11-19-93 

W W 
* l * 

Discharge RW-1 
Matrix Type : 

Field ID : 

Chloromethane 
Bromomethane 
Vinylchloride 
Chloroethane 
Methylenechloride 
Trichlorofluoromethane 
ll-Dichloroethylene 
ll-Dichloroethane 
T12-Dichloroethylene 
Chloroform 
12-Dichloroethane 
Ill-Trichloroethane 
Carbontetrachloride 
Bromodichloromethane 
12-Dichloropropane 
Tl3-Dichloropropylene 
Trichloroethylene - 
Dibromochloromethane 
112-Trichloroethane 
Cisl3-Dichloropropylene 
2-Chlorethylvinylether z 
Bromoform 
1122-Tetrachloroethane 
Tetrachloroethylene - 
Chlorobenzene 
Benzyl Chloride 
Bis(2-chlorethoxy)methane 
Bis(2-chloroisopropyl)eth 
Bromobenzene 
Chloracetaldehyde 
1-Chlorohexane 
Chloromethyl methyl ether 
Chlorotoluene 
Dibromomethane- 
12-Dichlorobenzene 
13-Dichlorobenzene 
14-Dichlorobenzene 
Trichloropropane 
* MDL = 10 ppb for all corn] - - 

2 -- 
2 -- 
2 -- 
2 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 

-;- 
-- 

1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 -- 

-;- 
-- 

1 
io- 
10- 
10- 

1- io- 
1- 

io- 
1- -- 
1 -- 
1 -- 
1 -- 
1 -- 
1 

Fuiic 

BDL- 
BDL- 
BDL- 
BDL- 
BDL- - 

** KDL = loo ppb for all corn ounds. 
MDL= Minimum Detectab e Level/BDL= Below Detection Level/UNITS = PPB P 

BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- .W.W.P- L)lJL 
BDL- 
BDL- 
BDL- --- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 

BDL 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 

-BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 
BDL- 

Matrix Type : W = Water/Aqueous S = Sotl/Sdid 0= Oil/Hydrocarbons 

CONIJECTICUT TESTING LABORATORIES, ItJC. 
165 Gracey Avenue / Meridon, CT 06451-2266 

(203)-634.3731 
Conncclicul CotlHltxlton No. PH-0547 



Client : HRP Associates Inc. 
Lab No. : 113-447-2 
PO No. : NAV0028.FE 
Rep. Date : 12-1-93 

Date Tested : 11-30-93 
Analyst : RS 

EPA METHOD 602/8020 

Matrix Type : 

Field ID : 

Benzene 

Toluenk . 

Chlorobenzene 

Ethyl Benzene 

P & M Xylene 

O- Xylene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

MTBE 

Date Samples Rec'd: 11-19-93 

w w 
* l * 

Discharge RI?-1 
MDL 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

1 -- 

133.0 

418.0 

BDL - 

71.0 

615.0 

241.0 

BDL 

BDL - 

BDL 

BDL - 

' I 

200.0 

866.0 

BDL - 

BDL - - 

1,245.0 

466.0 

BDL - - 

BDL - - 

BDL - - 

BDL - - 

I . 

I 
* KDL = 10 ppb for all compounds. 
** MDL = 100 ppb for all compounds. 

MDL = Minimum Detectable Level/ BDL = Below Detection Level/ UNITS= PPB 

Matrix Type: W = Water/Aqueous S = Soil/Solid 0 = Oil/Hydrocarbons 

CONNECTICUT TESTING IABORATORIES, INC. 
165 Gracoy Avenue / Merldon, CT 06451-2268 

(203)-634-3731 
Connoclicul Corllflcatlon No. PH-0547 
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HRP ASSOCIATES 

HAZARD COMMUNICAT!ON AND SITE CONTINGENCY PLAN FOR 

(PROJECT) Naval Sub Base/Dolphin Mart, Groton, Connecticut 

(COMPANY) Naval FacIlitles Enqineerinq Command 

HRP #NAVi>oZ%~~- Task 1 - 2 J 

1.0 PURPOSEANDSCOPE 

HRP has developed this plan to address the safety of site workers during on-site 
(field) work not covered under OSHA’s Hazardous Waste Operations and 
Emergency Response regulation (29 CFR 1910.120). It is assumed that all site 
workers (HRP employees, contractor and subcontractor employees, etc.} have 
been trained under OSHA’s Hazard Communication Standard (29 CFR 1910.1200) 
and are familiar with basic toxicology and hazards of chemicals. HRP recognizes 
that although the site is not covered under 29 CFR 1910.120, a plan which outlines _. 
procedures to handle emergencies and contingencies is useful. This plan is to be 
used only in conjunction with HRP projects as HRP can not accept liability for this 
plan’s use unless under direct HRP supervision. 

2.0 SlTE INFORMATION 

Facility Name Groton Naval Sub Base/Dolphin Mart Phone No. 449-4497 

. . . 
Address )FBase(NFX! Rm 436. Grot.on: CT 06349 - 

h RnartGratan, CT Q6349 

. . . 
Site Contact(s) Go-t - WI Da-vat B&I Rrown - 

. . . . Site Description CMartis v 

. . Naval s NFX Ru&@ 436 is an on . e sr& 

. . 
Scope of Work: Listing is included for both 

otwtntnavy.gbh 



Site personnel should familiarize themselves with the location of the nearest 
telephones (i.e. in a site building) and how to obtain an outside line. 

Note: When contacting the local authorities be sure to give: your name, facility 
name, full address, telephone number and the nature of the emergency. 

Fire Department, Ambulance, Police Department: 911 

Poison Control Center: l-(800)-343-2722 

CT-DEP Oil and Chemical Spills: 566-3338 

State Police Barracks Troop E-Montville 848-l 201 

Local Hospital: Life Threatenina - Naval Hospital, Bldq. 449 
Lawrence Memorial Hospital - New London, CT 442-0711 

Address: 365 Aveu New I on&n: CT Ofi 

Travel time to the local Hospital is 20 minutes. 

Map showing routes (primary and alternate) to Hospital attached [ ] 

Description of route: Attached 

Emergency Evacuation Signal LoudHail - Siren 

HRP Associates, inc., 167 New Britain Ave., Plainville, CT. 0606QO3) 793-6899 

4.0 PERSONNEL 

The Emergency Coordinator will be responsible for administering the procedures 
set forth in this plan in the case of a fire, spill or other emergency/contingency. 
The Emergency Coordinator or his alternate shall be on-site at all times. The 
Emergency Coordinator should determine the number of workers to be working on- 
site at the start of each day so that all personnel can be accounted for in an 
emergency. 

etwtt-dnavy.gbh 



Emergency Coordinator B&n Washbum I o/+&n k JLn.a*A & u cc, 
/ 

Alternate Bobn 

HRP Project Manager&b&Leach 

Companies present on-site: 

COMPANY I FOREMAN I NUMBEROFPERSONS 

Kennedy & Sons Bob/Bill Kennedy 4 

acflv &m4lq 3f ?4 A% k 

/ai& xrf &LM& 

5.0 CONTINGENCY 

During any of the work involving the site (drfiiing, excavating, grading, etc.) if any 
unknown substance is detected (sludge, unlabelled (full) containers, liquid, etc.), 
work will be suspended immediately. The Emergency Coordinator will assess the 
situation (in conjunction with site personnel and the HRP Project Manager) and 
decide on a course of action. This could include, but is not limited to, are listed 
below. it should be noted that any uncontrolled release of oil or chemicals must 
be reported immediately by the site owner/operator to the CT-DEP Oil and 
Chemical Spills division at 566-3338. 

A. if a containerized waste is discovered, the Emergency Coordinator may: 

1. Leave the drum in place if corroded and/or leaking and call a 
commercial disposal firm to sample the contents of the drum (work 
in this area would be indefinitely suspended and the area cordon off); 

2. Leave the drum in place if corroded and/or leaking and subsequently 
sample using appropriate personal protection to characterize its 
contents (work in this area would be suspended and the area 
cordoned off pending laboratory analysis); or 

3. Remove the drum from the excavation and place aside for 
subsequent sampling and disposal. 

otwtrdnavygbh 



B. If an unknown sludge or liquid is discovered, the Emergency Coordinator 
may: 

1. 

2. 

Determine the nature or type of sludge by physical characteristics, 
odor or other methods and determine whether it is hazardous; and/or 

Suspend work in the area indefinitely and cordon off the area 
pending sampling and laboratory analysis. 

C. if the situation warrants emergency response, one of the following 
companies can be contacted: 

United Oil Recovery 
Meriden, Connecticut 

Sealand Environmental 
Derby, Connecticut 

235-3753 

735-l 817 

D. if any other contingency is encountered, the Emergency Coordinator will 
take the appropriate action based on his knowledge and experience. 

6.0 STANDARD OPERATING PROCEDURES 

Listed below are the Standard Operating Procedures (SOP’s) which are effective 
or expected to be used on-site. The actual written procedures are contained in 
Section 7.0 of HRP’s Corporate Safety and Health Program, and site personnel 
should familiarize themselves with all SOP’s prior to the commencement of site 
work.’ . 

Date: 

Date: Lo/13/m 

etwtdnnvy.gbh 



HOSPITAL DIRECTIONS 

RED PRIMARY ROUTE 
GREEN ALTERNATE ROUTE 

Primaw Route - Non-Life Threateninu Route 

From NEX (Building 428) facing south take left onto Tang Avenue (east bound) to Crystal 
Lake Road take a left and go to security entrance (on Route 12) take a right onto Route 
12 - follow Route 12 south for 3 miles and go onto i-95 south. Stay in right lanes 
proceeding over Thames River take first exit immediately after bridge crossing bear left 
off of exit and take left onto Eugene O’Neil Avenue. At end take a left onto Tolley Street 
and bear right onto Bank Street. Take a left onto Montauk Avenue, Lawrence Memorial 
Hospital is on right - #365 Montauk Avenue. 

Primarv Rode - Life Threatenincl Route 

Contact Naval Personnel immediately. Follow Tank Avenue as before but bear left to 
hook into Tautog Avenue, take second right onto Thresher Avenue. Naval Hospital is at 
intersection of Thresher and Corsair Avenues. These may be one way streets so it is 
essential to contact on-site Naval Military Police or personnel to guide to the hospital. 
Access is denied to civilian personnel with the exclusion of life threatening circumstances. 

Alternate Route - Non-Life Threatenincr Route 

Route as before from NEX take Colman Street (Route 1 exit) exit, take left onto Route 
1 (Colman Street). Follow 3 miles at Bank Street and take a right and a quick left onto 
Lee Avenue. Take a right onto Route 213, Lawrence Memorial is on the left at Farre 
Harbor Street. 

For work’ at Dolphin Mart, take Sailfish Road, left to Gungywump Road, take left and go 
to Route 12. Take another left and follow above directions for non-life threatening from 
Route 12 directions on. 
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1. 

2. 

3. 

4. 

Review Existing Data 

HASP (outline form per Navy) Short Form 

Prepare Base Maps 

l Conduct Site Inspection 
l Evaluate Wells 
l Mark SVWAS Test Pits 
l Call for Mark Out 
l Coordinate with Navy Engineer for Site 

Date 

Ongoing 

Week of 1 O/4/93 

Week of 1 O/4/93 

Week of 1 O/4/93 

Owned Utilities 

5. Install New Wells - 2 at Dolphin Week of 1 O/l l/93 

Install SK/AS Pits 
Dolphin and NEX 

I Pending wetland permits 

6. Sample New and Existing Wells 
Dolphin (PRIORITY) 

Week of 1 O/l 8/93 

7. 

8. 

9. 

10. 

Review Water Data 
Prepare lsopleth Maps and Geological 
Cross Sections 

Week of 10/25/93 

Install Rec. Well and SVE Trench Week of 1 O/l 8/93 
Dolphin (1 O/25/92) 

Conduct SVWAS Tests NEX and Dolphin Week of 1 O/25/93 
(1 l/l/93) 

Conduct Pump Test Week of 10/25/93 
Dolphin Mart (1 l/1/93) or 1 l/7/93 

SUB BASE GROTON SCHEDULE 
NEX DOLPHIN MART 

This schedule does not follow schedule 
used in arriving at the cost breakdown 

Task 

ofw/rrlnavy.gbh 



. 

11. Analyze SVWAS and Pump Test Data 

12. Model GW at Dolphin 

13. Conceptual Design 

14. Final Design 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 

Building Design 
Process Design 
Well Decision (in 13 above) 
Piping Design 
Treatment Plant Design 
Details 
specs 
Design Report 
Cost Estimate 

Week of 1 If7193 
or 1 l/l 4/93 

Week of 1 l/14/93 
or 1 l/21/93 

Week of 
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