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1.0 

1.1 

INTRODUCTION 

Pm-Dose and ScoDe 

The Naval Submarine Base in New London (NSB-NLON) consists of approximately 547 

acres of land and associated buildings in southeastern Connecticut in the towns of Ledyard and 

Groton. NSB-NLON is on the east bank of the Thames River, approximately 6.0 miles north 

of Long Island Sound. NSB-NLON was placed on the National Priorities List (NPL) on 

August 28, 1991, by the U.S. Environmental Protection Agency (U.S. EPA) pursuant to the 

comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980. 

The purpose of this project is to provide an interim remedial design for the Area A 

Landfill at NSB-NLON in Groton, Connecticut. This interim remedial design includes source 

excavation and containment (capping) action. Excavated contaminated material (source 

excavation) consists of two hot spots to be disposed of in accordance with applicable regulations. 

This activity has been included with excavation and disposal under a separate contract, “Spent 

Acid and PCB Contaminated Soil Disposal, ” and is to be completed prior to this contract. 

This contract, “Area A Landfill Cap,” represents the actions necessary to prevent the 

release of contaminants into the environment and prevent human exposure to the contaminants. 

This objective is achieved through final capping of the Area A Landfill and diversion of 

stormwater and groundwater. The Navy’s goal is to begin interim remedial actions at NSB- 

NLON as quickly as possible to protect human health and the environment and to comply with 

applicable or relevant and appropriate requirements (ARARs). 

The basis for this design with respect to the limits of excavation, extent of the landfill, 

and levels of contaminants is derived from prior studies conducted for Northern Division by 
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Atlantic Environmental Services, Inc. (Atlantic). The reports generated from these studies are 

listed as follows. 

l Design Work Plan, Area A Landfill, January 24, 1994. 

l Design Work Plan, Interim Remedial Design, Spent Acid Storage and 
Disposal Area and Area A Landfill-Concrete Pad, October 19, 1993. 

l Focused Feasibility Study, Area A Landfill, March 28, 1994. 
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2.0 SITE CHARACTERISTICS 

2.1 Site Onerations 

The Area A Landfill is used by the U.S. Government for several purposes. There is a 

fenced area approximately 140 feet by 530 feet for deployed parking, where vehicles are stored. 

There are several sheds, used for storage, and a quonset hut on concrete blocks from which base 

personnel monitor operations of Area A. There is also an electrical shop, Building 496, which 

consists of a metal structure on a concrete foundation. Between the quonset hut and Building 

496 there is a bituminous concrete pad, approximately 160 feet by 100 feet, which is used for 

storage and for testing cranes. A portion of what is normally stored on this pad includes steel 

and concrete weights used for crane testing. There is a salt storage shed adjacent to the 

electrical shop and sand stockpiles near the north edge of the landfill. The salt and sand are 

mixed on site, when required, to treat snow and ice throughout the Subase. The remaining 

surface area of the landfill is used to store various items and materials, some of which require 

cranes to load, unload, or move. The Subase personnel responsible for operating cranes at this 

site have indicated that existing soils provide good support with settlements under outriggers of 

one to two inches. 

2.2 Surface Characteristics 

Aside from the bituminous concrete pad, the site surface is almost exclusively sandy 

gravel. The surface generally slopes in a northeasterly direction at one to four percent and 

drainage follows various paths (least resistance), depending on surficial disturbance and stored 

objects, which vary. The constant traffic and poor drainage have caused potholes and ruts to 

form throughout the Area A Landfill. In addition to rain falling on this area, portions of the 

sideslope south of the landfill drain directly onto the landfill. There are two pipes crossing 

under the landfill which can carry some of the flow; however, flow is often blocked and 
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stormwater overflows onto the landfill surface. 

The area south of the landfill is generally wooded, sloping at approximately 20 to 30 

percent down onto the landfill, with portions of exposed bedrock and boulders. The slope at the 

north side of the landfill is northward into wetlands, at approximately 30 to 40 percent. This 

north slope is covered with mixed vegetation, mostly brush and thorns with some trees. This 

vegetation grew after placement of the landfill and this sideslope, considered part of the landfill, 

is potentially contaminated. 

2.3 Limits of Landfill 

The determination of the limit of landfill material was one of the most important items 

required for design of this remedial measure. The new protective cap is intended to seal off this 

landfill material, but the history of the site makes landfill limits difficult to determine. The prior 

feasibility studies set approximate limits and, after final topographic plans were available, all 

available information was used to portray this limit as accurately as possible. In addition, 

supplemental soil samples were collected at the eastern limit of the landfill to determine whether 

fill in this area is contaminated. The test results, which are included in the appendices, indicate 

that fill in this area is not contaminated. The history of the site, based on aerial photographs 

and other information, is as follows. 

The area was wooded, sloping down into a stream which flowed westerly, eventually to 

the Thames River. After 1952, the slope was cut and flattened to provide a mobilization area 

for work involving hydraulic fill. A portion of this material was also used to construct a dike, 

to contain the dredged fill. This dredged material was placed in variable depths, resulting in a 

surface elevation of approximately 70 (mean sea level datum). During the period from before 

1957 to 1973, the site was used as a landfill. This use resulted in a layer approximately 10 to 

20 feet in thickness. The landfill was then covered with the sandy gravel which is the current 
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surface. 

By compiling aerial photographs, historic and current topographic maps, boring logs and 

test results, and using judgement based on site visits to visually confirm the present conditions, 

this limit was set as shown on the plans. The limit of landfill material, as estimated, is believed 

to be conservative, but if excavation work during construction reveals additional material which 

appears to be landfill, it can be excavated and placed within the area to be capped. 

2.4 Subsurface Conditions 

The groundwater flow is generally toward the north, with the westerly end flowing 

northwest. The slope down to the landfill is generally shallow bedrock and thus carries one 

component of groundwater at a fairly shallow depth into the landfill. The wetlands, on the north 

side of the landfill, are a result of the dredge fill placed there with the water table approximately 

at the surface. This water table extends under the landfill, which is supported by the dredged 

material, with the water table varying in height between the toe of the shallow ledge (elevation 

approximately 90) and the wetlands (approximately elevation 70). Therefore, groundwater flow 

is passing through the landfill material, potentially leaching contaminants toward the wetlands. 

2.5 Other Conditions 

The government intends to remove stored materials and vehicles from this site prior to 

construction of the landfill cap. The one exception pertains to two large metal and wood 

structures, which will be cut up and disposed of as part of this contract. These two structures 

are estimated to weigh 25 tons each and are commonly referred to as “camels.” They are 

(floating) fenders originally used to hold ships in position during maintenance and construction 

work. 

The only known subsurface utility located on site is a grounding well located 

approximately 50 feet east of Building 496. The cover of this well will be raised to match new 
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grades. The grounding wire connecting to this manhole will be lowered to match new grades, 

where necessary. Also, there is an overhead electric service on poles, some of which include 

luminaires, primarily to illuminate the deployed parking. There are several monitoring wells 

which have been installed during the studies of this site. They will need to remain to allow for 

continued monitoring after construction activities to determine the elevation of groundwater and 

extent of contamination. Groundwater sampling results could then be compared to pre- 

installation results to quantify improved conditions. 

The government has indicated the need to continue some operations during this contract 

performance period. The contractor will need to take this requirement into account in managing 

or sequencing work activities. Depending on the season, salt and sand stockpiles may be 

required for the government to remain operational. When a significant area of landfill cap is 

completed, it may be made available to the government for storage or other purposes. 
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3.0 DESIGN REOUIREMENTS 

3.1 Ouerations After Construction 

The government has indicated that Building 496 will remain. At the conclusion of the 

work, grading will provide access to both doors and electrical service will be provided. The salt 

storage shed is to be removed, and a similar structure will be provided as part of this contract. 

This salt shed and the relocated sand stockpiles will be placed on a new bituminous concrete 

pad. This pad will armor the crushed stone cap and prevent mixing of the cap materials with 

sand and salt or damage to the cap caused by loading equipment. 

The contract will also provide a second new bituminous concrete pad for testing cranes. 

The new location will provide more open area so the boom can be turned a full 360” circle. 

Cranes will also operate, for loading and unloading of storage items, throughout the new cap. 

The calculations for this cap are included in the appendices. Signs will be posted, similar to 

signs provided at the DFWO cap, requiring the use of outrigger supports during crane operations 

and warning against excavation. The deployed parking will be in approximately the same size, 

shape, and location as it currently exists but will have a bituminous concrete pavement. A 

minimum 20 feet wide travelway will be provided north and south of the new fencing for 

security requirements. This new 7-foot chain-link fence will have a three-strand, barbed wire 

top. Construction of fencing on the cap requires specially constructed post foundations. Gate 

and other important posts will be standard concrete foundations, cut through the geosynthetic cap 

materials, and sealed water tight. The line posts (lo-foot spacing) between these main posts will 

be set in shallow concrete foundations to avoid a series of cap perforations. The penetrations 

would tend to weaken the cap and result in greater potential of surface-water leakage through 

the cap. The calculations for these special foundations are included in the appendices. 
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3.2 Surface Reauirements and Storm Drainage 

The grading of this site received considerable effort due to the special nature of this site. 

The existing sand-gravel surface becomes subgrade to the new cap. It is desirable to avoid 

concentrating surface flow, which would require drainage structures through the cap and piping 

within the landfill, and which could also cause erosion damage. The grading has therefore been 

designed to smooth the uneven site into a uniformly sloped surface that rain water will cross as 

sheet flow. This is only possible because all existing flow that runs onto the site will be 

intercepted and diverted around the landfill, with the only surface flow being what falls directly 

onto the cap. 

This issue is further complicated by the potentially contaminated nature of the existing 

surface material, which limits where excavated material can be placed. If earthwork balance 

were to leave excess material, the material may require special disposal. This disposal 

requirement would be expensive and therefore should be avoided. The eastern end is fairly low 

in elevation, closer to wetland grades; the grading was designed to raise this landfill elevation, 

while still providing approximate earthwork balance. Some borrow (clean) material from off 

site will be required to construct this project but it has been kept to a reasonable quantity and 

is much less expensive than disposal of contaminated material. Earthwork calculations are 

included in the appendices. The government requested a “filter strip” along the north edge of 

the new Area A cap similar to the one to be provided at the Defense Reutilization and Marketing 

Office (DRMO) site. This filter strip will consist of uniform crushed stone sized to trap any 

particles from materials stored on site, to prevent them from washing into the wetlands. The 

bottom half of the slope down to the wetlands will be seeded, the result of which will tend to 

further filter the flow prior to entering the wetlands. The stone filter strip will also reduce 

chances of erosion of the new slope by uniformly distributing the flow onto and into the surface 
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soils. 

During construction, erosion and sedimentation controls will be maintained to protect the 

wetlands. Storm drainage from the upper (south) slope will be intercepted and diverted through 

erosion and sedimentation controls until the new storm drain system is in place. 

The existing slope above the wetlands includes landfill material and has been considered 

as contaminated for this cap design. The upper portion of this slope is to be capped to prevent 

rain-water infiltration which could leach contaminants. The lower limit of this slope will not 

be “capped, n so any groundwater coming through the landfill will not be trapped. Trapped 

groundwater, if allowed to build up, could result in slope failure. This noncapped area will also 

allow water to reach plant roots to keep new ground cover alive. Existing vegetation on this 

slope will be cleared and grubbed and disposed of. The new ground cover will be from a seed 

mix that does not require mowing. 

3.2.1 Storm DrainaPe Svstem 

The new storm drainage system has been carefully designed to intercept all surface flow 

from south of the new landfill cap, and convey it, in pipes, east and then north around the end 

of the cap. The runoff will be carried into the wetlands in a flat riprap swale to keep velocities 

low and prevent erosion. This system will also be sized for a 25year storm event using 

reinforced concrete pipe (RCP). Other piping materials may be used, provided they have flow 

(based on Manning’s n value of 0.013) equal to or better than RCP. Normal design practice 

would require using a lo-year storm event but, due to the environmental concerns and 

regulations, a 25year storm event is required. The design provides for pipes flowing almost 

full but as “open-channel” type flow (i.e., not under pressure). This design provides a safety 

factor for larger storm events which could put the system under pressure. Additional factor of 

safety may also result from the storage capacity in the surface swales when the system is under 
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pressure (i.e., it could provide detention volume). This capacity is not a requirement and has 

not been calculated. The calculations of the 25year flows, pipe capacities, and related drainage 

calculations are included in the appendices. 

The components for this system have been chosen to minimize potential clogging. The 

existing storm drains at the site are ineffective due to clogging. All storm drain systems should 

be maintained but typically are not. The new storm drain system here will be more critical 

because it will be protecting a capped landfill. Type C-G catch basin tops, a Connecticut 

Department of Transportation (CTDOT) standard, provide more opening area for flow into the 

piped system than types C or C-L. Other openings are direct pipe connections with concrete 

headwalls to prevent flow from bypassing. 

This storm drain system receives surface flow from wooded areas and, therefore, no oil 

separators have been provided. Protection from oil in runoff from parking lots south of the 

wooded area, if provided, should be at the outlet from these lots. No work at these parking lots 

has been included in this contract. 

The new storm drains, if installed in potentially contaminated materials, could result in 

transport of contaminants to the pipe outlet and into the wetlands. Much of the system has been 

placed south of the landfill limit previously described; however, this placement was not always 

feasible. In the areas along the eastern portion of the site, where the landfill material was filled 

against existing rock surfaces, the new pipes are to be buried adjacent to the rock to minimize 

blasting. In this case, the potentially contaminated materials will be removed and used as fill 

within the area to be capped. The pipe trench will then be sealed off from the landfill with a 

geomembrane and then backfilled with clean material. Clean backfill will come from excess on- 

site material from outside the landfill limit or borrow from off-site sources. The route of this 

pipe, in order to minimize pipe within landfill material, is longer than would otherwise be 
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required. The final pipe in the new system passes through the southeastern comer of the 

landfill. This pipe will be sealed on both sides. 

This separation of clean versus potentially contaminated materials was carefully 

considered in calculating earthwork balance, as noted in subsection 3.2. 

3.2.2 Existiw Storm Drains 

Current landfill regulations recommended practice is that storm drains not pass through 

the site. As such, the backfilled trench can provide a migration pathway for groundwater and 

leachate. The two existing pipes shall be removed under this contract. Removal of the pipes 

alone does not undo this situation but, by sealing the ends of the trench with concrete cutoff 

walls, this flow tendency can be virtually eliminated. Additional reduction of potential flow will 

result from compaction of the trench after pipe removal. 

3.3 Subsurface Reauirements 

As noted previously, the storm-drain piping is to be placed along the southern edge of 

the landfill, against the toe of the shallow ledge which extends from the slope down under the 

edge of the landfill. Several borings and probes were used as a basis to set the pipe locations 

to avoid large rock excavations. Some rock removal will be required, including sideslope 

placement of a groundwater interceptor pipe system. Blasting of rock is permitted but special 

Subase instructions will apply, due to the proximity of the weapons center. These requirements 

will be noted in the specifications. 

Due to the nature of the lower level soils, a settlement analysis was conducted. The 

calculations are included in the appendices. The general conclusion is that some minor 

settlement may occur due to the weight of the new cap, but the settlement is not expected to 

result in any special design or construction methods. This minor settlement, estimated at 1.5 

inches (maximum) in 15 years, will probably not be noticed and no damage is expected from 
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its occurrence. 

Tests, the results of which are included in the appendices, were conducted to determine 

whether site-generated gasses were present. These tests found methane in sufficient quantity to 

warrant the design of vents. These vents are to be placed at suitable locations to ensure escape 

of any methane from under the cap and thereby prevent buildup of potentially explosive 

volumes. The materials within the cap generally are not expected to generate large volumes of 

methane and it will likely continually decrease in potential as the materials generating the gas 

are depleted. Vents will be located to avoid close proximity to structures that could trap such 

released gases. 

The groundwater interceptor pipe, as previously noted, will be placed at or slightly into 

the shallow rock surface on the south slope. The purpose of this system is to reduce the 

groundwater flow into the landfill, which will decrease potential leaching of the contaminants 

being capped. This system will intercept the upper flow rainfall which infiltrates the shallow 

surface soils and then flows northward along the rock. Deeper groundwater flow within bedrock 

is not affected by this system and will continue to flow under, and possibly through, the landfill. 

There is potential that the water table under the new cap may be somewhat lowered, but this 

potential is difficult to estimate. Monitoring wells will be left in place, including a pumping 

well and observation wells, to monitor the levels and quality of groundwater after the cap is 

completed. It is likely that the interceptor pipe will reduce the volume and velocity of 

groundwater flow through the site, particularly during the wet seasons, thus reducing potential 

leaching of contaminants northward into the wetlands. Further reduction in leaching is expected 

to result from the elimination of rainwater infiltration because the cap seals the landfill. 
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3.4 Other Design Reauirements 

3.4.1 Pavement Desien 

The deployed parking area, currently unpaved, will receive a 2-inch bituminous concrete 

surface course. Although two inches is the minimum pavement thickness allowable by 

government standards (Design Manual 5.4), it will be sufficient for use as a parking lot. The 

crushed stone cap is equivalent to a base course more than one foot thick. The new paved area 

for sand and salt handling has been provided to prevent these materials from mixing with the cap 

and to armor the cap against excavation equipment digging into the cap. Government 

requirements for tracked vehicles is 4 inches; however, the equipment to be used here is 

expected to be rubber-tired; therefore 3 inches is being provided. 

The area to be used for crane testing is subject to the greatest loading. Based on 

discussions with the government, this area was to be set to match the existing thickness. Borings 

indicate this area will require approximately 2 inches in thickness, which may be insufficient for 

cranes. The minimum allowable thickness of 4 inches for tracked vehicles appears to be 

reasonable. This pavement will be placed in two 2-inch (compacted thickness) lifts. 

3.4.2 Utilities 

The overhead electric service shall remain to supply the site lighting and Building 496. 

The poles will be relocated just outside (south of) the new landfill cap and shortened due to 

elimination of the quonset hut, presently the western terminus. 

3.4.3 Proof Rolling 

The existing site varies in surface compaction due to original placement, erosion, and site 

activities. To ensure that a strong and uniform subgrade is provided for cap support, the 

contractor will be required to proof-roll the site. In areas to be filled, proof rolling will precede 

placement of fill. Where grades are to be lowered, proof rolling will be required on the 
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subgrade surface after cutting to the new grades. The contractor will be required to provide this 

compacted subgrade, at proper moisture content, just prior to placement of the geosynthetic clay 

liner (GCL) and other cap materials. 

3.4.4 Monitoring Wells 

All existing monitoring wells on site, approximately 16, plus a pumping well and four 

observation wells will be maintained for future testing, sampling, and other monitoring of 

groundwater quantity and quality. This well maintenance will require sealing around each well 

as it penetrates the new cap. The top of these wells will be modified under this contract to 

provide tops flush with new finished grade. This modification will prevent damage by collision 

during future site operations. 

3.4.5 Maintenance and ReDair 

There should be very little maintenance required for this landfill cap, which will be 

considered permanent. The operation of various equipment to store or move unknown items 

could result in disturbance or possibly minor settlement of the upper few inches of compacted 

crushed stone. Maintenance would include regrading and recompacting the upper few inches. 

The deflection of the geosynthetics will tend to mobilize their tensile strengths, making the 

regraded area stronger. 

If unforeseen events ever damage the cap liner, repair is fairly simple. The damaged 

area would be uncovered and the damaged geosynthetics removed, if necessary. New 

geosynthetics would be placed, overlapping existing materials at a minimum of 12 inches. The 

GCL overlap will be supplemented with granular bentonite for a more positive seal. The 

crushed stone would be relaid and recompacted. The thickness of this cap is expected to be 

sufficient to prevent such an occurrence. Specifications provide for the contractor to provide 

spare materials, for use if a failure occurs, and an operations and maintenance manual for 
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government use. 

3.4.6 Remlatorv Standards 

Presented below is a discussion of the final design regarding its compliance with 

regulatory standards. The landfill accepted all waste generated at the Subase which consisted 

primarily of solid waste; however, it also accepted hazardous waste. The wastes accepted are 

very similar to those that were accepted by municipal solid waste disposal areas operated during 

the same time period (1957-1973). For these reasons, the most appropriate standards regarding 

closure are those governing solid waste disposal areas. Regardless, the design also meets 

standards applicable to a hazardous waste disposal area. Presented below is a listing of major 

solid and hazardous waste closure standards followed by a brief discussion regarding criteria 

used in this design. 

Final Cover. CTDEP solid waste regulations specify 2 feet of cover material with 

vegetative cover. U.S. EPA solid waste requirements specify an Winch thick infiltration layer 

(permeability less than 1 x lo-’ cm/set) overlain by 6-inch thick vegetated erosion layer. 

Hazardous waste regulations require that a cover have a permeability less than any bottom liner 

or natural soils. Hazardous waste guidance (minimum technology standards) specifies a 2-foot 

thick infiltration layer with a permeability less than 1 x lo-’ cm/set, overlain by an impervious 

flexible membrane liner,overlain by a l-foot thick drainage layer, overlain by a 2-foot thick soil 

layer capable of supporting vegetation. 

The final design to meet the performance criteria in the above standards includes an 

impervious geocomposite bentonite liner with a permeability less than 1 x lo-’ cm/set overlain 

by a drainage fabric. As the design for the landfill had to provide for future use of this area, 

in lieu of layer of soil to support vegetation the upper cover layer consists of 18 inches of 

compacted crushed stone with bituminous concrete pavement provided in some areas. The 
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thicker layers provided in the referenced regulations is necessary to provide a media to support 

vegetative growth. As the final surface in this design is either compacted crushed stone or 

bituminous concrete pavement and is not to be vegetated, there is no need to provide 24 inches 

of cover. 

Grading. All of the referenced regulations require grading to promote run-off and 

prevent run-on, and to accommodate settling. Only CTDEP has numerical criteria to address 

these concerns. The CTDEP regulations specify a minimum slope of 4 percent and a maximum 

slope of 3 horizontal to 1 vertical. The design does prevent all run-on including shallow 

overburden groundwater from impacting the site and promotes the run-off of all precipitation. 

A settlement analysis was performed (see appendices) and slopes steeper than those propos@(l 

to 4 percent) are not necessary to prevent ponding or to promote run-off, therefore, thedercent 

minimum in CTDEP regulations was not utilized. In addition, to minimize the disturbance of 

landfill materials, the grades were kept as close as possible to existing grades. Steeper slopes 

would also cause erosion of the compacted crushed stone cover. Connecticut standards also 

contain a maximum of 3 : 1 slopes to minimize erosions. The only areas with slopes exceeding 

this number are at the toe of the slope of the landfill adjacent to the wetland. Slopes in this area 

are as steep as 2:l. Due to the short run of these slopes, and combination of stone and 

vegetative cover, erosion will not be a problem on these slopes. In addition, providing the 

steeper slope minimizes disturbance of landfill materials. 

DecomDosition Gases. Both state and federal solid waste regulations require 

decomposition gases to be controlled to limit gases at the property line to the Lower Explosive 

Limit (LEL) of the landfill gases and in structures to 25 percent of the LEL. The design 

incorporates gas vents along the southern perimeter of the landfill to prevent gas migration. Gas 

migration is not a concern at the northern limit due to the wetland. In addition, gas vents 
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around the one structure with a foundation are provided in the design. As stated in the previous 

section on subsurface conditions, landfill materials are not expected to generate large volumes 

of gas. 

3.4.7 Structures 

The storm drain system requires two minor headwall structures to provide for minor 

water courses where existing storm drains have been eliminated. Standard Navy or Connecticut 

Department of Transportation details are not quite adequate to meet the special needs of this 

project. These structures have been carefully detailed, and some reinforcing steel has been 

added, mostly for temperature stresses, but they are similar enough to standard details in size 

and use so that no structural analysis was necessary. 

The new salt shed is to be a replacement of the existing structure, basically an open 

wooden shed. Materials for this structure, with appropriate sizes and dimensions, have been 

included in the bid documents for contractors’ use in estimating costs in their bid. A shop 

drawing will be required for this item as part of the construction process. 

The storm drain pipes, which are also structures, were chosen to provide for standard 

highway loads (H20). Most pipes will not be subject to any live loads and none are to be 

installed at significant depths but the strength of the pipes will provide flexibility in any future 

changes at the site which could require such strength. It is not desirable to excavate and replace 

these pipes in the future due to the special construction of cap and membrane materials adjacent 

to the pipe. 
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4.0 CONCLUSIONS 

The placement of the cap on the Area A Landfill is expected to provide a much better 

working surface than what currently exists. The proof rolling prior to cap placement, the 

provision of bituminous concrete pavement in areas of high usage, and the elimination of 

stormwater running onto the surface all combine to ensure that this cap will be stable. The 

impervious liner (GCL) will protect the landfill from rain-water infiltration while the entire cap 

seals potentially contaminated landfill materials from contact by personnel, visitors, or animals. 

While some groundwater flow through this landfill may still occur, the volume and rate have 

been reduced to the extent possible using a shallow cutoff trench and interceptor pipe. This 

project provides the desired improvements to this landfill, while maintaining the site for current 

government uses. 
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SUPPLEMENTAL SOIL SAMPLING RESULTS 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA A LANDFILL 

st.hUdARY OF SOIL ANALYTICAI. DATA (VOLATILE ORGANICS) 

NOIhW f 
B (Organica) - Indicates the rniayte was found in the associated blank as well as the sample. 

J - Indicates estimated value. 

U - Iadieotes not detected, value shown is the detection limit. 

Shadin- indicxter detected cnmmund~ 



NAVAL SUB 
AREA A LANDFILL 

lMARINE BASE - NEW LONDON 
I 

SUMMARY OF SOIL ANALYTICAL DATA (SEMI-VOI.ATU=) 
I 

I 2Iss2u I 2us2l I 2lss22 I 71-F 

I 
--- 

PARAMBTBR (O-11 I (0-l) I (O-1) ) x 

Phenol 
bii(2-CbloroetbyQetber 
2-Chloropbenol 

--.-_ ---1*-w VmVn,.I” “v-v 

38OU 4OOU 380U 38OU 36OU 38OU 
38OU 

11 u 
400U 380U 38OU 3MJU 38OU 

380U 
I1 u 

400U 380U 38OU 3tiou 380 u 11 u 

I 3 

omropnenol . . . . 

,4,0- 1 ncatoropaenot I 380u 1 4 
. c 93Ou I 9/u u YZOU 1 93Ou I 

Ulmetaytpataalate I 38ou 1 4oou 1 
Acenapbtbylene 38ou 1 4oou 1 _. -.. 

~+un~tropaenot 
4-Nitrophenol 

I YM u 970 u 920U 
930u I 970 u I 920 u 

awlpnenyumlne 111 

neucalorooeenzene 
Pentachloropheaol 
Pbenaathrenc 
Anlbracene 
carbawle 
Di-n-butylpbthrlrte 
Fluoraathene 
Pyrene 
Butylbenzylphthalate 

380U 400U 380U 
38OU 4CKlU 380U 
38OU 400U 38OU 
38oU 400U 14OJ --- - 
38OU 4OOU MOJ 1 36ou I 
38OU 400 u 38ou I 38ou I 

38ou 1 
36ou I 38ou I 

11 u 
11 u 

3,3’-Uichlorobenzidiue I 38ou 1 4oou 1 38ou 1 38ou 1 36ou I 38Ob / 11 u 
. I. . . ^^^ _. .^^ _. __^ _. / . . tlenw~apnumcene I I 4uuu 1 3wu [ IZUJ 1 
Cbrysene ii: 1 4oou I 38ou 1 I2OJ 1 

~ bis(2-Etbylbexyl)pbtbalate 38ou I 4ootJ / 38ou 1 38ou / 

MOU 
36OU 
36OU 
^_^ -. E 

Di-a-octylpbtbalate 
Benw(b)Iluoranthere 
Benw(kMuorat htbene 
Beaw(a)pyrene 

I 38OU 400U 380U _^^ *, 

38OU 4CQlJ 38OU 17UJ ] 
I WU 400 u 38OU 89J 1 
1 38OU 400U 380U 

I ‘I 

11 
. . =I i . . 

leno(lL3-cd)pyene I 38ou 1 4oolJ 1 38ou ( Ind - 
Dibenz(a,h)anthracene 38ou 1 4oou 1 38ou [ 380u I 

140J I 34olJ ( 380 u 11 ” 
38ou I 36ou 1 380 u 11 u 

380 u 11 u - 
u 380 Benw(e.h.i)wrvleae I 380u I 4oou I 38ou I 38ou I 

I 
m 
J - Indicates estimated value. 
U - Indicates not detected. value shown is the detection limit. 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA A LANDFILL 
SUMMARY OF SOIL ANALYTICAL DATA (PFkWICIDBS/PCBs) 

I 1 2l.ss20 1 2LSS21 1 2Iss22 1 2Iss23 1 2LSS24 1 DUPLICATE 1 EQUIPMENTi 
PARAMBTBR 1 (0-l) I _ _ (O-11 - - 

N ., (O-1) I (O-l) I (O-1) (O-l) RI NSATE 
PE 

alpha-BHC 2u / 2.1 u 2u 2u 1.9 u 2u 0.052 u 
Le.- mum I . ., L. . . 2u 2u 1.9 u 2u 0.052 u 

I a-*._ lx1 In I e.. I ^... I ^ _. - __ “SIla-Drlb 

gamma-BHC (Lindrne) 

Heptachlor 

L” Ll u LU zu 1.9 u 2u 0.052 u 1 
2u 21 u 2u 2u 1.9 u 2u 
2u 21 u 2u 2u 1.9 u 2u 

Aldrin 2u 21 u 2u 2u 1.9 u 2u 1 

Heptacblor epwdde 2u 21 u 2u 2u 1.9 u 2u 1 0.052 
Eadosulfaa 1 2u 21 u 2u 2u 1.9 u 2 

Diildrin 3.9 u 4u 3.8 u 3.9 u 3.7 u 3.9 u 1 0.1 u 

0.052 u 

0.052 u 

0.052 u 

lJ 

!U 0.052 u 

4,4’-DDE 3.9 u 1 4u 1 3.8 u 3.9 u 3.7 u 1 3.9 u 0.1 u 
I I 1 

3.8 u 3.9 u 3.7 u 3.9 u 0.1 u 1 Endrio ! 3.9 u 1 4u 1 

Eadosulfan II 3.9 u 4u 3.8 u 3.9 u 3.7 u 3.9 u 0.1 u 

4,4’-DDD 3.9 u 4u 3.8 u 3.9 u 3.7 u 3.9 u 0.1 u 
Endosulfan sulfate 3.9 u 4u 3.8 U 3.9 u 3.7 u 3.9 u 0.1 u 
4.4’-DDT 3.9 u 4u 3.8 u 3.7 u 1 3.9 u 1 0.1 u 

Aroclor- 1254 39u 1 4ou 1 1s Jp 2oJPl 37 u 39 u 1U 
Aroclor- 1260 39u 1 4ou I 3su I 39u I 37u I 39 u 1u 
Noter: 

J - Indicates estimated value. 

P - Indicates there is greater than a 25% concentration difference between qurntitation on the primaryaad coafiimrtory GC columns. 

The lower value was reported. 

U - Indicates not detected, valueshown is the detection limit. 
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NAVAL SUBhRINE BASE - NEW LONDON 

AREA A LANDFILL 

SUMMARY OF SOIL ANALYTICAL DATA (INORGANICS) 

I I 2lssm I 2IsS21 ( 2LSS22 I 2IsS23 ) 2IsS24 1 DUPLICATE 1 EQUIPMENT1 

PARAMETER (O-l) (O-l) I (O-l) I (O-l) I (O-1) 1 (O-l) RtNSATB 

JNORGANICS (ppr) 

Aluminum 1 :7tSO :t lz2oo t 6180 I 8220 8580 5680 I 0.0179 u 

Antimony 26UN 1 3.2 UN 1 29UN 1 3UN 2.4 UN 2.3 UN 0.0156 U 

Arsenic t 0.5 B t B 1.1 B 0.59 B 0.0029 u 

48.1 42.5 49.1 0.0024 U 

2.2 t 12 B 1.9 

I 54.5 t 36.6B f 38.8 

OSB f 0.36 B 0.34 B 1 0.37B 1 0.24 B 1 0.0004 U BerytliUlU ! 0.31 B t 
Cadmium 0.35 u 1 0.43 u 0.39 u 1 0.41 u 1 0.33 u 0.31 u 0.0021 u 

Cakium t 1300 I 794B 1 1500 t 6090 989 1100 0.0618 B 

Chromium .8.2 ,I 12.7 9.2 t to.7 9.7 65 0.0023 u 

c&all I 5.7 B 1 5.2B 4.S- B I , 5.4 B _.. - 53B 1.6 I3 0.0032 U 

7.3 IS.5 f 9.4 6.2 3.1 B 0.0026 U 

11700 7660 10100 10200 7960 0.0184 B 

7.4 \ 
1 t 

! 13.6 !- 15.9 S 4.9 0.0007u 

Magnesium 396O* 2610* 1 2320* 1 2990* 1 3120’ 1 3070* / 0.022 u 

Manganese t 247 N t 145 N f rnN 1 f79N 1 254N 1 213 N j 0.001 u 

Mercury 0.02 u 1 0.04 u 1 0.04 u 0.03 B 0.03 u 0.02 u O.oool u 

Nickel I 5.6 B 1.6 B 7.4 B 7.2 B 5.9 B 4.9 B 0.0104 u 

Potassium 3110 t mo t 1470 1836 1930 2370 0.649 u 

Seknium 0.28 u 0.35 u 0.32 U 0.33 u 0.26 u 0.25 u 0.0017 u 
1 

Silver 0.59 UN 1 0.74 UN 1 0.68 UN 0.7 UN 0.56 UN 0.53 UN 0.0036 U 

Sodium 37.4 B 34.3B .42.S B 113 B 38.6 Et 33.6 B 0.0224 U 

Thallium 0.46 u 0.57 u 0.53 u 0.55 u 0.44 u 0.41 u 0.0028 u 
Vanadium t 17.9 26.5 15.6 19.1 18 15 0.0033 u 
ZiIlC 34 t 24.5 74.4 t 46.6 28.7 29.6 0.0024 B 

Boron 2.9 U 1 3.6 U 1 3.3 u 1 3.4 u 1 2.1 u I 2.6 U 1 0.0175 U 

Cyanide 0.11 u I 0.11 u I 0.09 B I 0.11 u I 0.09 u I O.lU I 0.001 u 

Notes- f 
B (lnorganics) - Indicates the result was kss than the Contract Required Detection Limit (CRDL), but greater than or equal to the 

Instrument Detection Limit (IDL). 

J - lndiutes estimated value. 
N - Indicates spiked sample reeowry not within control limits. 

U - Indicates not detected, value show b the detection iimit. 

I* - Indicates duplicate analysis is not within control limits. 
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CRANE LOADING ON EXISTING SOILS 
AND CAP DESIGN 
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driving but upon withdrawal of the sampler from the hole 
the flap closes and-retains the sample. An alternative type of 
retainer is the basket retainer which consists of a series of 
flmgers of spring steel mounted vertically on the periphery 
of a metal ring. The tips of the fingers deflect toward the 
center of the sampler to form a basker shape. As soil enters 
the sampler it easily pushes the steel fingers back against 
the walls of the sampler, If upon withdrawal of the sampler 
the sample tends to slide out, the points of the spring move 
in and grip the sample. Other types of retainers for use 
under various conditions also are available. One, referred 
to as the L.A.D. retainer, consists of spring steel fingers and 
a plastic sleeve. The latter drops over the fingers if the 
sample tends to fall out and effectively closes the opening 
at the base of the sampler. 

In general, the split spoon is available with inside diam- 
eters ranging from 1.5 to 4.5 inches in OS-inch increments. 
Barrels are available in standard lengths of 18 and 24 inches 
and have a wah thickness of 0.25 inch. The IS-inch-diam- 
eter sampler is popular since correlations have been devel- 
oped between the number of blows required for penetration 
of this sampler and the relative density of cohesionless soils 
and the shear strength of cohesive soils. The larger diameter 
samplers are used when gravel particles are present. An 
advantage of the larger size barrels is that they provide more 
material for classification tests. 

Sampling with the split barrel sampler is accomplished 
by driving the sampler into the ground with a drive hammer, 
whos,e weight will depend on the size of the sampler. 
Generally the 1.5-inch sampler is driven with a 140-lb ham- 
mer dropped 30 inches;.the larger samplers are driven with 
a 300~lb hammer dropped 18 inches. It is common practice 

,.III\J 

..I_.._ - .--.. . 

Subsurface Explorations and Sampling 37 
, 

to record the number of blows for each 6 inches of the 
total sampler penetration. The number of blows required 
to drive the 1 S-inch sampler a distance of 12- inches using 
the stipulated hammer weight and drop is the Standard 
Penetration Resistance (SPT values) developed by Terzaghi 
and Peck. The graphs of Figs. I .2I and 1.22 permit the 
blows of different energy used on the larger samples to be 
converted into SPT values. If a sampler is driven 18 inches 
the blows for the last 12 inches of penetration are used as 
the SPT value in order to eliminate the effect of any dlsturb- 
ante or sediment at the bottom of the hole. Similarly, 
when a drive of 24 inches is made, the blows for the middle 
12 inches are used. In order to assure the uniformity and 
accuracy of SPT values it is essential that the hammer have 
a free fall. This can be accomplished by using a rope 
instead of a cable to hoist the hammer and by not restraining 
the rope during the drop.. Many correlations have been 
made between SPT values and soils properties. These cor- 
relations and their validity are discussed in detail by de 
Mello ( 197 1) and Fletcher ( 1965 ). 

Split barrel sampling is used primarily in those instances 
where it is necessary to determine the stratification, identi- 
fication, consistency, and density of the soils present at a 
site. Practically all subsurface explorations are initiated with 
this type of sampling and frequently design can be made 
on the basis of the split barrel sample data. This is partic- 
ularly the case where a minor type structure is involved and 
where foundation conditions are good. In other instances 
the split barrel borings are supplemented with sampling by 
one or more of the undisturbed type samplers. The primary 
advantages of split barrel sampling are that it is simple, 
quick, and economical. 

. 

W f Weight of Hammer, pounds . . 

r- 
Energy Standard W’ H Do Di 

q H -Height of Drop, inches 
Rs 

Burmister 

Terzaghi 

. 
250 20 3.625 2.930 3.12X iO-5 

Do= Outside Dia. Sampler, inches 

_ Di” Inside Dia. Sampler, inches 

I40 30 2.000 1.375 o.695Xlo-5 Or= Relative Density, % 

1 1 I 1 

5 IO 50 100 500 1000 

Driving Resistance, 8, BlowsIft 

Fig. 1.21 Sampler driving resistance vs compactness-cohesionlesr sands and silts. 
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s* 5 of 28. 
TABLE2.43 RELATIONSHIPBETWEEN RELATIVE : 
DENSITYJENETRATION RESIS?ANCE,ANDANGLE 

-'OFIN-TERNAL FRICTION OFCOHESIONLESSSOILS. 

Angle of Internal 

. 

Type of Soil 

Penetration Reia tive 
Friction # 

Resistance Density Peck Meyerhof 
N Dr ( 7974) ( 7956) 

: Very loose sand ‘<4 <0.2 ’ C29 <30 
. . “:. Loose sand 4-10, 0.2-0.4 29-30 30-35 ’ . . , 

Medium- sand 1 O-30 0.47-0.6 30-36 35-40 
Dense sand 30-50 0.6-0.8 36-4 1 40-45 
Very dense sand >50 _ >0.8 >41 >45 

_’ 

.- :.:, . . . *. . ‘ ,, '. .:, _ . . . 

.' : : . . '., .i.. p .:.,.;,::< .,-..... ,. ,, t :. :. 
,. .P. _ 

:.:.- 
: ..'.,:;.: .' '. :,.: 

: ,_ _. .:. . ,'-s :. .y .,.: .,e,: : 
_. *: ..: -. .* _ .,-'iL.:... __, ,, v',. 

-. .,_. 
., . - .-.---m -A ---.-, ;..--zz.-- .._.. _.-..... -c- . i 1. . . 

’ ; . . . .7ablr 74. hllowablr Buaring values on Sails, Tons per Sq Fr ‘$ -’ ~-;;,;,.,r. ,. . . . ,. 
81.. Massive Orystdbue bedmdc gmnite. gneiss. hpmxk-in round coaditiou 100 .- 

FoIiated mdc‘sdlistmddat~insounacollaitfoll 40 
Sahneutsry rock hard shahs. sikstun~ sandstoues-ia wuna conditiott 15 
ExaptfodIy an&cted gmds or sands 10 -.--_ 

. . compact gnvd or-iasdgnvel plixtures . . 6 : 

.’ 

.._’ 

..,. :.y: ,... 1::.;;‘.,, 
., .~ .“..j . . . . . -: . . 
.:-. 

. 
:;.; .) 

I. ,:;~ 
:. ,.;. *:_ . . . 

. .,. . . * -I.’ 
._.., :: ,... : ‘...:; 

_. _. 
. . 

, *Code Manud. New York Sate BuiIding Cons&w&on Code. See aho Table 7-3. 



1, 1 ,Ili,” 

ATLANTIC ENVIRONMENTAL SERVICES, INC. COLCHESTER, CT 

SHEET NO. 50 OF %’ 

JOB NO. 



J11.J 
I, L 

driving but ,upon withdrawal of the sampler from the hole 
the flap closis and retains the sample. An alternative type of 
retainer is the basket retainer which consists of a series of 
fingers of spring steel mounted vertically on the periphery 

8. of a metal ring. The tips of the fingers deflect toward the 
center of thl sampler to form a basker shape. As soil enters 
the sampler it easily pushes the steel fingers back against 
the walls of the sampler. If upon withdrawal of the sampler 
the sample tends to slide out, the points of the spring move 
ln and grip the sample. Other types of retainers for use 
under various conditions also are available. One, referred 
to as the L.A.D. retainer, consists of spring steel fingers and 
a plastic sleeve. The latter drops over the fingers if the 
sample tends to fall out and effectively closes the opening 
at the base of the sampler. 

In general, the split spoon is available with inside diam- 
eters ranging from 1.5 to 4.5 inches in O.S-inch increments. 
Barrels are available in standard lengths of 18 and 24 inches 
and have a wall thickness of 0.25 inch. The IS-inch&am- 
eter sampler is popular since correlations have been devel- 
oped between the number of blows required for penetration 
of this sampler and the relative density of cohesionless soils 
and the shear strength of cohesive soils. The larger diameter 
samplers are used when gravel particles are present. An 
advantage of the larger size barrels is that they provide more 
material for classification tests. 

Sampling with the split barrel sampler is accomplished 
by driving the sampler into the ground with a drive’hammer, 
whose weight will depend on the size of the sampler. 
Generally the 1.5-inch sampler is driven with a 140-lb ham- 
mer dropped 30 inches; the larger samplers are driven with 
a 300-lb hammer dropped 18 inches. It is common practice 

sF-tel5T~dFa 
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to record the number of blows for each 6 inches of the 
total sampler penetration. The number of blows required 
to drive the 1.5~inch sampler a distance of 12 inches using 
the stipulated hammer.weight and drop is the Standard 
Penetration Resistance (SPT values) developed by Terzaghi 
and Peck. The graphs of Figs. 1.21 and 1.22 permit the 
blows of different enqrgy used on the larger samples to be 
converted into SPT values. If a sampler is driven 18 inches 
the blows for the last 12 inches of penetration are used as 
the SPT value in order to eliminate the effect of any disturb- 
ance or sediment at the bottom of the hole. Similarly, 
when a drive of 24 inches is made, the blows for the middle 
12 inches are used. In order to assure the uniformity and 
accuracy of SPT values it is essential that the hammer have 
a free fall. This can be accomplished by using a rope 
instead of a cable to hoist the hammer and by not restraining 
the rope during the drop., Many correlations have been 
made between SPT values and soils properties. These car- 
relations and their validity are discussed in detail by de 
Mello (197 1) and Fletcher (I 965). 

Split barrel sampling is used primarily in those instances 
where it is necessary to determine the stratification, identi- 
fication, consistency, and density of the soils present at a 
site. Practically all subsurface explorations are initiated with 
this type of sampling and frequently, design can be made 
on the basis of the split barrel sample data. This is partic- 
ularly the case where a minor type structure is involved and 
where foundation conditions are good. In other instances 
the split barrel borings are supplemented with sampling by 
one or more of the undisturbed type samplers. The primary 
advantages of split barrel sampling are that it is simple, 
quick, and economical. 

Very’Lor 
/ 

Medi Jm Very Dense. 
, Den ;e 

/ / 

I 

L w \%I2 

-l-T- 
Loose 

I 

/ 
Medium 

d Compac+d 
d : .: : ‘.) Burmister Std. 

t 

I 

_~ i ; I 1 5 IO SO 100 560 1000 

Driving Resistance, 8, Blaws/ft : ’ 

Fig. 1.21 Sampler driving resistance VI compectness-cohesionless sends end silts. : 
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POLY-NET PN3000CN 
soil/geotextile/PN3000CN/geotextile/soil 
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Problem Parameters/Assumptions: 
Pressure @ surface of geosynthetics = 
Assumed gravel sire 

42 psi 
2.0 inch 

Calculated Previously 
Conservative Estimate 

GEOTEXTILE DESIGN 

Selected geotertile: Trevira 1120 

., 

Mullen Burst Strength 
Ultimate Fabric Strength (Grab Tensile) 
Puncture Resistance 
Tear Resistance 
Permittivity 
Water Flow Rate 
AOS (Apparent Gpetiing Si,ze) 
AOS (Apparent Opening Size) 
Unit Weight [32Olbs/(lYx360’)] 

Trevira 1120 (minimum properties) 

275 psi 
160 Ibs 
80 lbs 
60 lbs 

1.74 set-1 
130 gpm/sf 

0.21 mm 
0.00827 inch 
I 6 o&y 

DESIGNING FOR SEPARATION 

Calculate Burst Resistance 

T(reqd) = p’*dv Koemer p.127 

T(reqd) = required fabric strength 
. p’ = stress at the fabrics surface _ 42.0 psi Calculated previously 
da = average stone diameter 2.0 inch Assumed material size , 
dv = maximum void diameter ( - =04da) 0.8 inch Calculated 

-T(reqd) = p’*dv 33.6 psi Calculated 

Mullen Burst Strength (ASTIvi D3786) 
/ 

P(test) = (FS*da*p’)/3.6 
FS = Factor of safety = (P(test)*3.6)/(da*p’) 

Koemer p.128 

P(test) = Mullen Burst Strength = 

FS = Factor of safety = (P(test)*3.6)/(da*p’) = 

275 psi Material Specification 

Calculated 
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Calculate Tensile Strength Requirement 

,‘I’= p’*e^2 

T = the mobilized tensile force 
p’ = applied pressure = 
e = strain of geotextile between contact points = 

Koemer p.130 

42 psi Calculated previously 
0375 (ratio) Assumes 50% slippage* 

T = p’*eA2 5.9 lbs Calculated 

Calculate the factor of safety based on ultimate fabric strength 

T(ult) = Ultimate fabric strength of selected fabric = 160 lbs Material Specification 

FS = T(ult)/T = 

Calculate the factor of safety based on allowable fabric strength 

27.1 Calculated 

FS = T(allow)/T ’ 

T(allow) = (T(ult))/(FSid*FScr*FScd*FSbd) Koemer p. 115 

FSid = factor of safety for installation damage 
FScr = factor of safety for creep 
F&xl = factor of safety for chemical degradation 
FSbd = factor of safety for biological degration 

T(allow) = (T(ult))/(FSid*FScr*FScd*FSbd) = 

2 
1.2 
15 
1.2 

37.04 lbs 

Koemer p. 115 
Koemer p. 115 
Koemer p. 115 
Koemer p. 115 

Calculated 

FS = T(allow)fl Calculated 

* Maximum strain with no slippage = 0.75, (Koemer p.130) 
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Calculate Puncture (Tear) Resistance 

F(vert) = ((@pi*dh)*(hh)*p’)+S’ 

F(vert) = total vertical force imposed on fibers adjacent to 
the puncture. 

dh = average diameter of the hole (= da) 
hh = propagation height ( - =da) 
p’ = pressure exerted on the geotextile 
S = spheric@ 
S’ = shape factor (= 1-S) 

2.0 inch 
2.0 inch 
42 psi 
0.4 

0.60 

Assumed material size - 
Assumed = da 
Calculated previously 
Crushed rock (Koemer p.132) 
Calculated 

F(vert)/r(reqd) = (da/di) Koemer p.132 

T(reqd) = required tensile force in fibers 
di = initial average void dia. of geotextile = AOS = 0.00827 in Material Specification 

Koemer p.131 

T(reqd) = (@pi*di*da)*p’*S’ 131 lbs. Calculated 
.---- 

Calculate the factor of safetv based on allowable fabric streneth 

T(allow) = 

Factor of Safety = T(allow)/r(req’d) = 

37.04 lbs Previously Calculated 

Calculated 
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ATLANTIC ENVIRONMENTAL SERVICES, INC. COLCHESTER, CT 

BY&& DATE’-~ SUBJECT lL :4 ‘hb-- SHEET NO. Z-3 OF ” 

CHECKTHE SOIL RETENTION Koemer p.217 

d50 = soil particle size corresponding to 50% finer 
d60 = soil particle size corresponding to 60% finer 
d10 = soil particle size corresponding to 10% finer 

13 mm 
20.00 mm 
0.20 mm 

Estimated* 
Estimated* 
Estimated* 

l Estimated from Processed Aggregate Base and Pavement Surface Treatment, Section M.05.0-1, p. 549, modified 
so that 5%+/- passes the #200 sieve. 

CU = coeficient of uniformity = d6O/dlO 100.00 Calculated 

095 < 18+d50/CU Koemer (Table 2.14 p.122) 

095 = apparent opening size of geotextile ( - =AOS sieve value in mm) 

1 AOS(req’d) = 095 c 18*d5O/CU = 2.34 mm Calculated 

AOS(selected) = 0.21 mm Material Specification 

FS = AOS(req’d)/AOS(selected) = Calculated 

CONCLUSION: It has been shown that this geotextile can be used, with a reasonable factor of safety, 
for separation and soil retention functions. 



ATLANTIC ENVIRONMENTAL SERVICES. INC. COLCHESTER. CT 

SHEET NO. 

JOB NO. 

Crn&~dcs SW 

Problem Parameters/Assumptions: 
Pressure @ surface of geosynthetics = 
Assumed gravel size 

34 psi 
2.0 inch 

Calculated Previously 
Conservative Estimate 

GEOTEXTILE DESIGN 

Selectedgeotextile: Trevira1120 

Mullen Burst Strength 
Ultimate Fabric Strength (Grab Tensile) 
Puncture Resistance 
Tear Resistance 
Permittivity 
Water Flow Rate 
AOS (Apparent Opening Size) 
AOS (Apparent Opening Size) 
Unit Weight [32Olbs/(15%60’)] 

Trevira 1120 (minimum properties) 

275 psi 
160 Ibs 
80 lbs .‘, 
60 lbs 

1.74 set- 1 
130 gpm/sf 

0.21 mm 
0.00827 inch 

I 6 o&y 

DESIGNING FOR SEPARATION 

Calculate Burst Resistance 

T(reqd) = p’*dv Koemer p.127 

T(reqd) = required fabric strength 
p? = stress at the fabrics surface 

- da = average stone diameter 
dv = maximum void diameter ( - =0.4da) 

34.0 psi 
2.0 inch 
0.8 inch 

Calculated previously 
Assumed material size 
Calculated 

/ 

T(reqd) = p’*dv 27.2 psi Calculated 

Mullen Burst Strength (ASTM D3786) 7 

P(test) = (FS*da*p’)/3.6 
FS = Factor of safety = (P(test)*3.6)/(da*p’) 

Koemer p.128 

P(test) = Mullen Burst Strength = 275 psi Material Specification 

FS = Factor of safetv = (P(test)*3.6)/(da*p’) = Calculated 



ATLANTIC ENVIRONMENTAL SERVICES, INC. 
I COLCHESTER, CT 

Calculate Tensile Strength Requirement 

T=p’*e^2 
T = the mobilized tensile force 

P ’ = applied pressure = 
e = strain of geotextile between contact points = 

Koemer p.130 

34 psi Calculated previously 
0375 (ratio) Assumes 50% slippage* 

T = p’*e”2 4.8 lbs Calculated 

Calculate the factor of safety based on ultimate fabric strength 

T(ult) = Ultimate fabric strength of selected fabric = 160 lbs Material Specification 

FS = T(ult)/T = 

Calculate the factor of safety based on allowable fabric strength 

FS = T(aflow)/r ‘, 

335 Calculated 

T(ahow) = (T(ult))/(FSid*FScr*FScd*FSbd) Koemer p. 115 

FSid = factor of safety for installation damage 
FScr = factor of safety for creep 
FScd = factor of safety for chemical degradation 
FSbd = factor of safety for biological degration 

2 Koemer p. 115 
1.2 Koemer p. 115 
1.5 Koemer p. 115 
1.2 Koemer p. 115 

T(allow) = (T(ult))@id*FScr*FScd*FSbd) = 37.04 lbs Calculated 

FS = T(allow)/r Calculated 

* Maximum strain with no slippage = 0.75, (Koemer p.130) 
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:LK& 6 ;;E ;:;fj+ sueJEcr k#&( +@flLr * + !h/w JOBNO. 2% OF td SHEET NO. 

Calculate Puncture (Tear) Resistance 

F(vert) = ((@pi*dh)*(hh)*p’)*S’ Koemer p.131 

F(vert) = total vertical force imposed on fibers adjacent to 
the puncture. 

dh = average diameter of the hole (= da) 
hh = propagation height ( - =da) 
p’ = pressure exerted on the geotextile 
S = sphericity 
S’ = shape factor (= 1-S) 

2.0 inch 
2.0 inch 
34 psi 
0.4 

0.60 

Assumed material size 
Assumed = da 
Calculated previously 
Crushed rock (Koemer p.132) 
Calculated 

F(vert)/r(reqd) = (da/di) Koemer p.132 

T(reqd) = required tensile force in fibers 
di = initial average void dia. of geotextile = AOS = 0.00827 in Material Specification 

T(reqd = 1.06 lbs. ) (@pi*di*da)*p’*S’ Calculated 
- I 

Calculate the factor of safety based on allowable fabric strength 

T(allow) = 

Factor of Safety = T(allow)fl(req’d) = 

37.04 lbs Previously Calculated 

Calculated 
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SUBJECT ’ 8’ IAH?hI.l- 60 lkah) SHEET NO. &OF 2% 

DATE B JOB NO. 

CHECKTHE SOIL RETENTION Koemer p.217 

d50 = soil particle size corresponding to 50% finer 
d60 = soil particle size corresponding to 60% finer 
d10 = soil particle size corresponding to 10% fmer 

13 mm 
20.00 mm 
0.20 mm 

Estimated* 
Estimated* 
Estimated* 

l Estimated from Processed Aggregate Base and Pavement Surface Treatment, Section M.05.0- 1, p. 549, modified _ 
so that 5%+/- passes the #200 sieve. 

CU = coeficient of uniformity = d6O/dlO 100.00 Calculated 

095 < 18*d5O/CU Koemer (Table 2.14 p.122) 

095 = apparent opening size of geotextile ( - =AOS sieve value in mm) 

AOS(req’d) = 095 < 18*d50/CU = 234 mm Calculated 

AOS(selected) = 0.21 mm Material Specification 

FS = AOS(req’d)/AOS(selected) = Calculated 

CONCLUSION: It has been shown that this geotextile can be used, with a reasonable factor of safety, 
for separation and soil retention functions. 

i / 
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SUBJECT &&‘Al -PLc. SHEET NO. d OF2zj 

JOB NO. 

The aggregate thickness design parameters for the complex (Giroud and 
Noiray) method are: 

1. The subgrade has a CBR of 1.5. 
2. The axle load is 18000 lbs. 
3. The traffic will be composed of on-highway trucks. 
4. The tire-track width is 5 ft. 
5. The design traffic is for 1000 axle load passes. 
6. The tire pressure is 100 psi. 
7. The allowable rut depth is 3 inches. 

. 
The geotextile design parameters are: 

1. The max. contact pressure is 35 - 100 psi. 
2. The minimum lift.thickness is 6 inches. 
3. The size of the fill aggregate is 2 inches. 
4. The angularity of the base aggregate is angular. 
5. Beneath the geotextile is loose to moderately compacted fill. 
6. The shear strength of the subgrade is 500 - 1000 psf. 

j 7. The inspection of construction is moderate monitoring. 

The generated unpaved road design is: 

Aggregate thickness with the geotextile = 12.5 inches. 
The recommended Amoco geotextile for the desAgn and survivability ._~.. 
criteria is Amoco CEF 2006. 

The geotextile shall be overlapped with a minimum overlap 
distance of 36 inches. 
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Table 1. 

PHYSICAL REQUIREMENTS - SEPARATION GEOTEXTILES 

Property Units Value Test Method 

Machine Grab Tensile Strength lbs. 300 
Cross-Machine Grab Tensile Strength lbs. 300 
Machine Grab Tensile Elongation % 15 
Cross-Machine Grab Tensile Elongation % 15 
Mullen Burst psi 600 
Puncture lbs. 120 
Trapezoid Tear lbs. 120 
W Resistance % 70 
W Resistance % 70 
Apparent Opening Size US Sieve 40 
Permittivity l/set -02 
Flow Rate Gal./min./sf 2 

ASTM-D-4632 
ASTM-D-4632 
ASTM-D-4632 
ASTM-D-4632 
ASTM-D-3786 
ASTM-D-4833 
ASTM-D-4533 
ASTM-D-4355 
ASTM-D-4355 
ASTM-D-4757 
ASTM-D-4491 
ASTM-D-4491 
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DATE 4tf 

SHEET NO. &OF 2b 

JOB NO. 

GeMc~6r~ c 

404 Designing with Geomembranes Chap. 5 

INSTALLATION SURVIVABILITY 

Ropeny and 
test method 

Required degree of survivability 

Mediumb HighC Very highd 

Thickness (D1593)’ 
mils (mm) 20 (0.50) 25 (0.63) 30 (0.75) 40 (1.00) 

Tensile D882 
(1.0 in. [ZS mm] strip) 
lb./in. @N/m) 

- 
30 (5.2) 40 (7.0) 50 (8.7) 60 (10.5) 

Tear (DlOO4 Die C) 
lb. (N) 5 (22) 7.5 (33) 10 (45) 15 (67) 

~CNI’C (D3787 mod.) 

lb. (N) 20 WV 2.5 (110) 30 (130) 35 (16D) 
Impact (D3998 mod.) 

‘- ft.-lb. (J) 10 (7) 12 (9) 15 (II) 20 (IS) 

(a) Low refers to careful hand placement on very uniform well-graded sub& with light loads of a static 
nature-typical of vapor barriers beneath building floor slabs. 

(b) Medium refers to hand or machine placement on machine-graded subgradc with medium lobtypical 
of canal liners. 

(c) High refers to hand or machine placement on machine-graded subgrade of poor texture with high loads- 
typical of landfill liners and coven. 

(d) Very high refers to hand or machine plaamcnt on machine-graded subgrade of very poor texture with 
high loads-typical of reservoir coven and liners for heap leach pads. 
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SHEET NO. A- OF ‘D 

JOB NO. 

‘1. i I 

NMl L 1 mile tkr hour = 0.447 m/s. 

Ttbls 1112.S.Sb 
EFFECTlVE VELGCITY PRESSURES P, [lb/W) FOR 

GUILOINGS ANG STflUCTURES )EXPOSURE C) 

Height above 
grade (tt) 

O-20 

Basic wind speed (mph) 
70 8OK%I 100 110 

i: 5: 
225 25 

:, ii?i, 

2 :; 
??3@q ,’ 25::’ 

loo-150 
‘:!t!m’ . . .,261.’ 

: -38;‘;jyqpj 

3: 3: 
s 

,41 -, ga;=E’, 
46 

W-200 
!3)C ‘i .-.. 200-300 -s&‘.:f’.. m g : 

g+.+ p’+Tg.:‘: 

, 28 s .36’- 46 56 ” .68 : 
>400 Per ANSI AS.1 listed in Appendix A. 

Hoto J. 1 pound per square loot = 47.88 P: 1 mile per hour = 0.447 m/s. 1 toot= 304.8 mm. 
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Tablr IlltZb 
CUSSlFlCATlONOF8UILOIN6SAHGOTHERSTRUCTUAESFORWlNOLOAOS 

Nature of occuoancv Cateaorv 

All buildings except those hsted below 
Buildings and structures where the primary occupancy IS one in 

which more than 300 people congregate in one area 
Buildings and structures designated as essential facihties. includ- 

ing, but not limited to: 
1. Hospital and other medical facilities having surgery or 

emergency treatment areas 

I 

II 

2. f-ire or rescue and police stations 
3. Primary communication lacililies and disaster operalion 

centers 
4. Power stations and other utilities required in an 

emergency 

Ill 

5. Structures having critical national defense capabihties 
Buildings and structures that represent a low hazard to human 

life in the event 01 failure, such as agricultural buildings. cer- 
tain temporary facilities. and minor storage facilities 

IV 

Category’ 

Tabibk11122r(l) 
lHPGRTAKCEFACTOR./(WlNGLOAGS] 

Importance factor. Ib 
100 miles (161 km) from hurricane 1 At hurricane 

I oceanline. and in other areas 1 oceanlinec 
1.00 I 1.05 
1.07 
1.07 I 1.11 

1.11 
IV I I 

. . . 
0.95 1.00 

llalt L For building and slruclure classification cate6oriss. see Table 1112.2b. 
lltir h For regions bclween the hurricanrec6anline and 166 mites ( 161 km) inland the importance factor I 

shall be determined by linear interpolation. 
lrln c. Hurricane oceanlines are the Atlantic and Gulf of Mexico coastal yeas. 

Ttbl~lll2Zh 
FORCECOEFFlClEWTSFOROPENS16NSJAN0 

LATTICE FGAWEWORKS.C,LC 

Nolo J. Signs with openings comprWng 30 percenl or more of the gross area are classilied as open signs. 
lot@ b. The calculation 01 Ihe design wind lorces shall be based on lhe area 01 all exposed members and 

elements projected on a plane normal lo Ihe wind direclion. Forces shall be assumed lo acl parallel lo the 
wmd direction. 

Nell c. Notalion: 
c : Ratio of solid area lo gross area 
D: Diameter ot a typical round member, in lee1 
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APPENDIX D 

EARTHWORK AND MATERIALS BALANCE 



PRELIMINARY 
CUT AND FILL VOLUMES 

AFtEA -A’ LANDFILL 
CONTAMINATED MATERIAL* 

Strtion Clar & Fill@ Other Cot from Other 
Grub* Volume Left 

Comprct 
Volume Fill Volume Pipu Volume cut volume bvO-1 ft; Vnlumr 

Ca-Ft 1 Sq-Ft 1 Cn-Ft 1 Sa-Ft 1 Cu-Ft 1 Sq-Ft 1 Cu-Ft 1 Sq-Ft 1 C Ft : if;,- 1 -g-ii 1 ill-i; ) Sq-Ft 1 
:.: 3. .:( :..:::.:.:. :..,:\,.: ::.::: . . . r... . . . .:. .:.:‘::-,:‘.:..... ,. . . / .: :, .‘.:. .‘. ,..:: . . . . :.: .,,:...:.. ‘.‘.:. :,: .(... . . . . . . : .:. :. ::,:..:.jj;:>,; :.:,.: . . . . . :. . . . .,:. ..,... . . . . . . . . . .::. . . . . :: ;...... .:: : .J:. ..“. ,. . . . . . : .:.: . . :: ..,..., . . 

800 
1. 

0 0 3 0 421 4.7 1 
0 0 

- n 1501 01 11100 1 960 
YUJ, ", I 

I 
UI I I 01 14.5 .nnI I f 01 I 180( 8 I 1 

1LLJ v I 7950 ) I 01 ,AI)M I I *c-cc 

1000 24.5 0 1591 01 114) _. 
1225 0 1 152501 01 10750 / 2300 

1100 0 0 1461 01 1011 291 
3400 2550 88oQ[ 01 8250 1 2900 

1200 -- 
681 I 51 30 0 64 29 I 

6700 1 6300 2450 0 9700 2850 1300 66 I 
I 75 19 0 130 28 

6450) ! 6ooo1 1500 1 01 ! 2550 
14001 63 1 I 451 I 11 I I- nl -- 110 23 

6150 3950 1600 0 8750 2175 
1500 60 34 21 0 65 20.5 

6550 6200 1650 0 4200 2075 
1600 71 90 12 0 19 21 

6250 7000 1300 0 4050 2200 
1700 54 50 14 0 62 23 

4600 4450 1350 0 10100 2600 
180 0 38 39 13 0 140 29r 

19001 1775 1 8251 2100 
r*cn I I I 

I 1~~ 5650 
I 

j / 1387.5 
I ^_ I I 



NOTES 

Md’l cuti At new dischargeswale: Volume = (38.5 l 110) /27 
Add’1 cut: At new large headwall: Volume = ((30*15*4)+(40*2*7)yL77 
4dd’l fill: 2 Pipelines to be removediVol. = (llsf l 25019 / 27 
4. Cut - Cut from pipes + Other cut + Add’1 cuts = 
5. Fti = Ffl@ left + Other Gil + Add’1 fill = 
” Clear and grub volume is compacted by 50% thus adding fill = 
D. Compact by 0.1 foot effectively adds fill = 
5. Total cut is reduced by 10% due to shrinkage (after retilled and compacted) = 

157 CY 
87 CY 

102 CY 
7,339.6 CY 
4JS46.3 CY 
1.274.1 CY 
1.286.5 CY 

734.0 CY 

Total Fti (Material Needed) = B + C + D = 7Jo6.9 CY 
Total Cut (Material Removed) = A - E = 6,605.7 CY 
Cut-Fffl- (801.2) CY 
Area of Landfill Cap (from ACAD) = 343,381 SF 
Excess Ffi: Therefore material would need to be imported (to raise cap on average througout) -0.063 Fr 

qOTE: “C assumes that tbe topsoil from clearing and grubbing will be used as the lower part (clean part) of the fill on the 
ide slope at the wetland. 
’ Compact by 0.1 fi is an estimate of additional Gil volume created by proof rolling (within the area of the cap). 
’ Iocludea only clearing and grubbing along the wetland. Additional clearing and grubbing soil along the east edge will only add to the till 

volume. This soil will be considered to be suitable for clean backfill. 
’ Additional clean soils, not included in this analysis, will come from cuts made outside the limits of fill, some may be available to make up the 801.2 cy 

Clean soil from storm pipe trench 1122.26 CY 
Clean soil from interceptor pipe trench 747.41 CY 

JOTE: This analysis was performed prior to final plans and sections completion to assure reasonable balance. 



APPENDIX E 

RIPRAP SIZING AND FLAT BOTTOM SWALE 
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APPENDIX F 

STORM DRAINAGE CALCULATIONS 



DRAINAGE CALCULATIONS 

FOR THE 

AREA “A” LANDFILL 

AT THE 

U.S. SUBMARINE BASE, NEW LONDON, GROTON CONNECTICUT 

MARCH 24, 1994 



The following-is an analysis of run-off from upstream of the Area “A” Landfill at the U.S. 
Submarine Base, Ney London, CT. for purposes of surficial cap design. 

The drainage areas have been determined based on the best available information, which includes 
the following: _ 

“Existing Storm Sewer System” Mapping, By Louriero Engineering Associates, 
December 31, 1980. Which shows 2 foot contours, existing buildings, pavement, roads, 
storm sewers etc. 

Photogrammetric Survey of the Area A Landfill, which includes 1 foot contours, 
performed in 1993 for use in this project. 

Aerial Photographs, taken in April 1993. 

As-Built drawings of newly developed areas (ie. after 1980 mapping) within the drainage 
basin. These maps show new design contours and drainage structures, but are not 
necessarily “as-built” surveys. 

Information gathered by Atlantic Environmental Services, Inc. staff on site visits during 
design. 

These were all used to create a composite map (of existing conditions) of the entire drainage 
basin. This composite map was used to delineate six (6) different watersheds (A through F) 
which affect the Area A Landfill. A simplified version of this map (showing 10 foot contours) 
is included as Plate 1. Run-off calculations were then perfo’rrned on each watershed. 

As the entire drainage area was less than 200 acres, the Rational Method (Q =CiA) was used 
to determine run-off. However, rainfall duration (used to determine i) was calculated using the 
Tc Method (Time of Concentration) found in SCS-TR No. 55. 

Runoff coefficients were selected from Figure 9-2, Values of Runoff Coefficients (C) for 
Rational Formula (CGSESC p. 9-4). Mannings Coefficients (n) were selected from Table XIV, 
Values .of Effective Absolute Roughness and Friction Formula Coefficients (WPCF p. 84). - 

’ 
‘, 

“Time of Concentration of Small Drainage Basins”, from the Drainage Manual, Connecticut 
Department of Transportation (CONDOT) was used for overland flow calculations. 

Figure 9-4, Rainfall Frequency-Intensity-Duration Chart for New Haven CT (CGSESC p. 9-6) 
was used for this project. ? 

! 
The design storm used for this project is a 25 year return. Normal government practice would 
require a 10 year storm but, due to the environmental requirements (Connecticut Department of 
Environmental Protection (DEP) standard), the larger storm event has been used. It has been 
assumed that all upstream catch basins will pick-up 100% of the flow during storm events, 
however, in actuality, some of the flow may bypass the catch basins and continue out of the 



respective watershed. This assumption is conservative and allows for future improvements to 
upstream systems.- _- 

FaFERENcEs: 

Connecticut Guidelines for Soil Erosion and Sediment Control (CGSESC). 

Hydrology, SCS National Engineering Handbook, Section 4, Soil Conservation Service, U.S. 
Department of Agriculture. 

Design and Construction of Sanitary and Storm Sewers, WPCF Manual of Practice No. 9, 
ASCE Manual on Engineering Practice No. 37, 1982, Water Pollution Control Federation 
WW. 

Drainage Manual, Connecticut Department of Transportation. 

F:\AADRAIN 
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H (FT.) _ 

300 

200 

I50 

EXAMPLE 
Height = lOOFt. 
Length=3,000 Ft. 
Time of concentration =14Min. 

Tc (MIN.) 
200 

150 

I00 

80 
L (FT.1 

- Innnn 60 --.--- 
50 J’ z 40 - --- 

Tc for natural 

at-8 

5 
4 

3 

2 * - 

I 

T, by O.iL 

. . 

Bosod on study by P.Z. Kirpich, 
Civil Enginroring, Vol. IO, No.6, Juno 1940, p. 362 
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BY .&i+ DATE 2&7-/5~ SUBJECT b-‘+W%E &?u,~r Al,oA/S SHEETNO. 7 8 OF 3b 
CHKD. BY DATE+/8--9P 

” ,# 
&~ Aam A u NDf /LC JOB NO. ak?% - .?i I- fi--oL/ 

Height = 100 Ft. 
Length = 3,000 Ft. 
Time of concentration =14 Miy. 

Tc (MIN.) 

ii 
I> 

s 
- 20 rah Tk for noturol 

+ 
._ 

IO 

5 

For concrete channels, multiply 
T, by 0.2. 

1 channels. ik 

(FT.1 
10,000 

5,uoo 

6 - 
5 

4 
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ATLANTIC ENVIRONMENTAL SERVICES, INC. COLCHESTER, CT 

I 
= 3.11 k(,fi, J 

T c: 
srsac;Q 4 2 xt ; 

H (FT.) 
500 

400 
300 

R 200 

EXAMPLE 
Height = 100 Ft. 

I- Length 3,000 = Ft. 
W Time of concentration =l4 Min. 
2 150 
7 .I 

L (FT.1 

E 
10,000 

E 5,aoo E 
F 

Note: 

Use nornogroph Tc f 
basins with well d 
for overland fio 
earth,and for mo 
side ch8nnels. 

For overland flow, 
faces, multiply r;: by 2. 

For otierland flow, concrete or 
asphalt surfaces, multjply T, 
by 0.4. 

For concrete channels, multiply 
T, by 0.2. - 200 - 

t 

150 

* , I00 

Based on Mudy by P.Z. Kirpich, 
Civil Enginewing, Vol. IO, N&6, Juno 1940, p. 362 

T,z 4~8rm,. 
2 

‘I 

Tc (MM) 

- IO0 

+ 60 

i 60 
g- 50 

r 40 

$30 
F 25 

F 20 

& IO 
F 
-6 

-6 j 
-5 .’ 

-4 

-3 

--I 



ATLANTIC ENVIRONMENTAL SERVICES, INC. 

-+ DATE= SUBJE 
DATE -18- 

COLCHESTER, CT 

SHEET NO. 4 OF 3. 

JO8 NO. mib- -3 \ -o<d 

NEW HAVEN, CONNECTICUT 

20.0 1905-1950 

15.0 _ , ( , , , 
I I I I I I I I l-l---n 

h 

6.0 

6.0 

-.._ , I I . _ I I I I, .~ I I I I i I . . 4 
I I I I I II I 

a 10 .-. I:, 20 50 40.5060 2 5 4¶6 0 IOIZ 10 24 
YlNUTE.5 

0URA1l0W 
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ATLANTIC ENVIRONMENTAL SERVICES, INC. COLCHESTER, CT 

SUBJECT SHEETNO. \ i?- OF 30 
DATE 4-I&-ct4 JOB NO. hLQj-3lQpoy 

Figure 9-4 - Rafnfall Frequency-Intensity-Duration Chart 

N01 HAVEN, CONNECTICUT 
1905-l OS? 

1.0 

0.. 

0.. 

0’ * 

0.2 

0.1 

o.om 

I I I lil I I Ill III II 

.04 
Ill I’I I I 

I I I III I 

II 1-j 

IIIIlll I 

7AR Mfnutes Duration -Hours 

Source: Connecticut Department of Transportation, Wethersffeid, 
Connecticut. 



I ,;Il..,i 
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-+ DATE ts+ SUBJECT k’= A b WQ r’\ Lc 3.. SHEET NO. 5;; o 36 
DATE JOBNO. 17 3 

_ e 

H (FT.) 

E 
500 
400 

EXAMPLE --- 
200 

150 

Night = 100 Ft. 
Length=3,000 Ft. 
Time of concentration =I4 Min. 

- 40 

faces, multiply Tc 
For overland flow, 

(Fr.) 
10,000 

(MIN.) 
200 

IS0 

60 
50 

40 

30 

25 

20 

I5 

IO 

8 

6 
5 

asphalt surfaces, multjply 
by 0.4. 

For concrete chakls, multi 
Tc by 0.Z 

-4 - 

.-.3 

-2 / 
1 

c i . 
@J 

-I 

Bard on Mudy by P. 2. Kirpich, 
Civil Enginaering, Vol. IO, N0.6, June 1940. p 362 

----- - 
Figure PO7S. Time Of Concentration of Small Drainage Basins 

Source: Ref.81 
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ATLANTIC ENVIRONMENTAL SERVICES, INC. COLCHESTER, CT 

BYKY DATE.*? SUBJECT .kw ,A b-D fi~c 

DATE 

H (FT.) 

Haight = 100 Ft. 
Length=3,000 Ft. 
Time of concentration =I4 Min. 

L (Ff,) 

E 
10,000 

Tc (h4IN.i 

E- 
200 I 

Based on study by P.Z. Kirpich, 
Civil Enginroring, Vol. IO, W-6, dyrt~l940, p 362 

w 
La-6 
5-s I 

Figure PO75. Time of Concentration of Small Drainage Basins 

Source: Ref.81 
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ATLANTIC - ENVIRONMENTAL SERVICES, INC. COLCHESTER, CT 

SHEET NO. m OF 372 

JOBNO. \It%--- i-0 co3 
\ 

I- 

z 
3 
I 

H (FT.1 500 
400 

Tc (MIN.) 

.L 

- 50 

-40 

- 20 

. . 
- 10 

-'s 
&4 

-3 - 

-2 

-I 

EXAMPLE 
Height = IOOFt. 
Length=3,000 Ft. 
Time of concentration =I4 Min. 

L (Ff.1 

raph Tc for natural th ualt,def ined channels, g; 
flow on bare 
mowed grass road- 

aspholt surfaqs, mu 
by 0.4. 

For concrete channels, multiply 
Tc by 0.2. - 

-6 
-5 

-4 

-3 

-2 ’ 

Bored an study by P.Z. Kirpitll, 
Civil Erqinaering, Vol. IO, NO-6, JuttO IS4U, p 362 - .Y 

I.. - _. 
Figure PO75. Time of Concentration of Small Drainage' Basins 

Source: Ref.81 .' 1 e 
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,. Figure 9-2 - Values of Runoff Coefficient (C) 
for Rational Formula 

Land use 
Business: 

Downtown areas 
Neighborhood areas 

Residential: 
Single-famfly areas 
Multi units, detached 
Multi units, attached 
Suburban 

Industrial: 
Light areas 
Heavy area5 

Parks, cemeteries 

Playgrounds 

Railroad yard areas 

' Unimproved areas 

c 

0.70-0.95 
0.50-0.70 

0.30-0.50 
0.40-0.60 
0.60-0.75 
0.25-0.40 

0.50-0.80 
0.60-0.90 

0.10-0.25 

0.20-0.35 

0.20-0.40 

0.10-0.30 

land use C 
Lawns: 

Sandy soil, flat, 2% 0.05-0.10 
Sandy soil, average, 2-72 0.10-0.15 
Sandy soil, steep, 7X 0.15-0.20 
Heavy soil, flat, 2X 0.13-0.17 

IIC Heavy soil, average, 2-7X 0.18-0.22 
+ Heavy soil, steep, 7 % 0.25-O-35 

Agricultural land: 
'Bare packed soil 

Smooth 
Rough 

Cult++ated rows 
Heavy soil no crop 
Heavy soil with crop 
Sandy soil no crop 
Sandy soil with crop 

Pasture 
Heavy soil 
Sandy soil 

Woodlands 

0.30-0.60 
0.20-0.50 

0.30-0.60 
0.20-0.50 
0.20-0.40 
0.10-0.25 

0.15-0.45 
0.05-0.25 
0.05-0.25 

Streets: 
D Asphaltlc 

Concrete 
Brick 

0.70-0.95 
0.80-0.95 
0.70-0.85 

Drives and walks 

m Roofs 

0.75-6.85 
_. 

0.75-0.95 I 

Note: The designer must use judgement to select the Appropriate C value withfn the 
range. Generally, larger areas with permeable sofls, flat slopes and dense 
vegetation should have lowest (C) values. Smaller areas with dense soils, 
moderate to steep slopes, and sparce vegetatfon should @ asslgned highest 
(C) values. 

Source: Virginia Erosion and Sediment Control Handbook, 1980. Virginii Soil 
and Water Conservation Commission. . 

9-4 
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84. DESIGN, CONSTRUCTION OF BANITARY, 8TORM 8EWEBB 

TABLE XIVValues of Ehctive Absolute Rou&~~eu and Fnetion 
Formula Coe5dents 

, Closed conduits 
Asbestos-cement pipe 
Brick 
Cast iron pipe 

Uncoated (new) 
Asphalt dipped (new) 
Cement-lined & seal coated 

Concrete (monolithic) 
Smooth forma 
Rough forms 

e Concrete pipe 
- Corrugated-metal pipe 

(%-in. X 2%~in. corruga- 
tiond 

Plain 
Paved invert 
Spun asphalt lined 

Plastic pipe (smooth) 
Vitrified clay 

Pipes 
Liner p!ates 

j Open channels 
Lined channels 

a. Asphalt 
b. Brick 
c. Ckmxete 

Emma&l or dredged 
Earth, straight and uniform 
Earth, winding, fairly uni- 

form 
Rock 
Unmaintained 

__j Natural channels (minor 
rtrenma, top width at flood 
itage < 100 ft) - 

Fairly regular section 
heguIar section with pooh 

d. Rubble or riprap 
e. Vetcetal 

0.001~.01 
0.005402 

0.011-0.015 
0.012-0.017 

100-140 

0.00085 
0.0004 - 
0.001401 0.011-0.015 10&140 

0.001-0.005 0.012-0.014 
0.005402 0.015-0.017 
0.001-0.01 0.011-0.015 100-140 

0.1 -0.2 0.0220.025 
0.03 -0.1 0.018-0.022 
0.001-0.01 0.011-0.015 100-140 
0.01 O.OlmF- 100-140 

0.001-0.01 0.011-0.015 lOW40 
0.005-0.01 0.01%0.017 - 

- 0.01%01)17 
O.Ol2-0.018 

0.001-0.02 0.011-0.0#) 
0.02 o*- 

0.030-0.40 l 

0.01 0.0204030 

0.0254040 
- 0.030-0.045 

oml-0.14 

0.1 3.0 
&&im 
-4.10 

*Assume dimensional unite contained in 1.32 term in formula. See References (2) 
(19) (20). (Varies with depth and velocity,) 

the values obtained in laboratory tests with clear water and clean conduits. 
The range in coefficients for a given pipe material is explained partially 

by the disturbing influences mentioned previously in the general discussion 
of coefficients. A coefficient which will yield higher friction losses should 
be selected for sewers with high disturbing influences. 

Because of the physical and hydraulic conditions which may influence 
a friction formula coefficient, the values given in Table XIV for one fric- 
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Figure 9-4 - Rainfall Frequency-Intensity-Duration Chart 
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Connecticut, 
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‘H (FT.1 

Tc (MIN.) 

Hiight = 100 Ft. 
Length=3,000 Ft. 
Time of cancentration=l4Min. 

Us0 nomagraph Tc far natural 
basins with well dpf ined channels, & 
for overland flow on bare 
l arth,und for mowed (pas road- E 
side..channelr. 

Far concrete channels, multiply 

.-’ 
Eased on study by g.2. Kirpieh, ’ 
Civil Enginering, WLIO, Na9, Aam 1940, p 362 

.’ . 
-- ~~.--___- 

Figure PO75. Time~of_C&centratioa~pf Small- Dtainage Basins _, 
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RAINFALL FLOWS 
srMPIPawK3 

Watershed “A’ 
Watershed’B” 
Watershed “C 
Watershed “D” 

TOTAL 

Q(in) @ FE1 = 
Q(in) @ CB3 = 
Q(in) @ CB4 = 

Q(in) @ CBS = 
Q(in) @ MH8 = 
Q(in) @ CB14 = 
Q(in) @ Swale : 

94.0 cfs 

17.7 cfs 
17.8 cfs 
4.4 cfs 
9.3 cfs 
3.0 cb 

22.4 cfs 
2.6 cfs 

16.8 cfs 

100% of Watershed A 
80% of Watershed B 
20% of Walershed B 
25% of Watershed C 
8% of Watershed C 

60% of Watershed C 
7% of Watershed C 

100% of Watershed D 

TOTAL. FLOWS 

Q(in) @ FE1 = 17.7 cfs 
Q(in) @ CB3 = 17.8 cfs 
Q(in) @ CB4 - 13.8 cfs 
Q(in) Q CBS = 3.0 cfs 
Q(in) @ MH8 = 22.4 cfs 
Q(in) @ CB14 i 

_- 
2.6 c6 

Q(in) 0 Swale 1 16.8 cfs 

TOTAL 94.0 c6 [TOTAL 94.0 c6 1, 
NOTE: Groundwater flow volumes not signifKant IO design of storm pipe. 

JIUKM StzWDK SYSKEM 

Pipe Pipe Manninp Pipe 
Maonings Q(full) Q(full) 

Hydraulic V(full) Accum minur 

0.013 1 7.07 1 0.75 1 9.44 66.70 2.98 I 1 1 1 52211 14.5 

0.013 1 9.62 1 0.88 1 9.06 1 87.13 
1 1 

1 
0.013 9.62 0.88 10.46 I 1 1 100.611 
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APPENDIX G 

SETTLEMENT ANALYSIS AND 
BEARING CAPACITY ANALYSIS 
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I ENVIRONMENTAL SERVICES INC: ATLANTIC COLCHESTER, CT 

56(L BaF’/NGS 
ZLMWqj 

7.34' 

7 
12’FfLi 

SAND 4 CPPllrL 

5lLT 
5117J CLAY 

8.33' 
G!-- 

IS Inches - ,- rnr hClr 
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DR. CLARENCE WELTI, P.E., P.C. 

GEOTECHNICAL ENGINEERING 

227 Williams Street * P.O. Box 397 

Glastonbury, CT 06033 

(203) 633-4623 / FAX (203) 657-2514 

April 8, 1994 

Atlantic Environmental Services Inc. 
188 Norwich Avenue; P.O. Box 297 
Colchester, CT 06415 

Re: Consolidation Testing at U.S. Submarine Base 
Groton, Connecticut (Project No. 1256-31-03) 

Herewith are results of two consolidation tests on samples 
2LGB-1C at 22.0'-24.0' and 2LG-BlA at 15.0'-17.0'. The 
third specimen did not have sufficient cohesive material 
to perform a consolidation test. There was wood and large 
size aggregate mixed with the organic material on both 
ends of the specimen. 

The samples indicate Cc/l+e value of 0.085 and 0.112, 
respectively. 
feet/day. 

The Cv value appears to be about 0.14 square 

Please call me if you have any questions. 

Very truly yours, 

eD PE 
President, Dr. 'Clartk;! Welti, P.E.,P.C. 

CW:nl 
Encs. 
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ATLANTIC ENVIRONMENTAL SERVICES, INC. COLCHESTER, CT 

SHEET NO. I OF 2 

JOE NO. 123-L - jt- 65. @cJ 

/ 

725.2.3. TABLE 7-1. Allowable Bearing Pressures of 

Foundation Materials 

C’1a.u 01 Mureriol 

I. Massive igneous rocks and cunglumerale, all in 

sound condition (sound cundliion allows minor 
cracks) 100 

2. Slale in sound condiuun (minor cracks allowed) 50 
3. Shale in sound condition (mmor cracks allowed) 10 1 
4. Residual deposits ol shatlercd or broken bedrock 

ol’any kind except shale IO 
5. Glacial Till IO 
6. Gravel. well-graded sand and gravel 5 
7. Coarse sand ! 
8. Medtum sand 2 
9. Fine sand I 10 2 : 

IO. Hard clay 5 
I I. Medium clay 2 t 
12. sol.1 clay I t 
13. Inorganic silt, shattered shale, ur an! natural 

deposit of unusual character noi provided fur 

herein 1 
14. Compacted granular fill 2105 $ 
15. I’reloadcd malerlals 1 

‘The allowable bearing pressure glvcn in this section. or when dclermined 
in accordance with Ihe pruvlslunv ul’secttiun 727 will assure lhai Ihc WI/~ utll bc 
stressed withln Iiml& that 115 ~l’cl> below thetr srrenglh. Huwcvcr. such allu~- 
able bearing pressure fur Clilssus 9 IU 12. IncIusIvc. do noi assure ihal the sei~le- 
ments will be wilhln the Wcruble hmlia I’ur a given siruciure. 

tAllernatively, the allowiiblc bcarrny pressure shall be computed from the 
unconfined compressive sirengih of undisturbed samples. and shall be laken as 
I.50 times that strength for round and square footmgs. and I.25 times that 
slrength l’or footings with Icnglh Hldth railus of greater than t’uur (4): for In- 
termediate ratios inlerpolallon may be used. 

1 Value to be fixed by the building oliicial in accordance with sections 726.0. 
and 727.0. 
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APPENDIX H 

METHANE GAS SURVEY RESULTS 



Methane Survey Results 
Area A Landfill 

ISample Id. 1 Result (ppm) f Sample Id. 1 Result (ppm) 1 Sample Id. 1 Result (ppm) [Sample Id. 

L 
__~____ ~~-~I I 

3 ND 

4 ND 17 3i 30 ND 
- 5 ND 18 not sampled 31 ND -- 

6 ND 19** not sampled 32 1,300 
II 7 I ND I 20 I I 33 r7.000 I -I--- I I 

8 ND 21 ND I 34 30,000 
9 ND 1 22 I ND 35 ND I 

10* 

l not sampled due to refusal. 

** not sampled due to groundwater at or near surface. 

NOTES: 

1) 
2) 

LEL (Lower Explosive Limit) for methane 5,000 ppm; 25 % of LEL = 1,250 ppm 
Methane measurements made with an organic vapor analyzer with a flame ionization detector. 
Soil gas samples collected in accordance with Atlantic SOP 1053. 
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APPENDIX I 

ENVIRONMENTAL PERMIT CHECKLIST 



ENVIRONMENTAL PERMIT CHECKLIST 
INTERIM REMEDIAL ACTION -AREA A CAP 

(NORTHNAVFACENGCOMINST 5090.5A) 

< 
HAZARDOilS WASTE 

I 1. Does the project involve a hazardous I I I Limited excavated of soils to be disposed of 

waste transfer of storage Eacility? 

2. If yes, will the waste be stored longer than 90 days? 

3. Is the required containment provided for spills? 

4. Are incompatibles stored separately 7 

5. Is the floor sloped to allow spill collection 

or, alternatively, are containers elevated 

to prevent contact with spills 7 

6. Is the truck loading apron bermed to collect spills? 

7. Is the facility at least 50 feet from the property line? 

8. Is a construction permit required ? 

X at a RCRA permitted landfill 

X 

X 

X No anticipated incompatible waste streams 

Soils will be stored in containers or stockpiled on an 

X an impervious liner and covered 

X 
Separation distance not required as waste are not 

X ignitable or reactive 

X CERCLA exemption 

9. Is an operating permit required ? ( x 1 CERCLA exemption 

UNDERGROUND STORAGE TANKS. 
10. Does the project involve underground storage of 

I renulated substances ? I 1x1 

11. Will there be closure or removal of an UST ‘7 

12. Will there’be installation or modification of a UST? 

13. Is a construction permit required ? 

14. Is notificaiton or registration required 7 

15. Is leak detection provided ? 

16. Is the UST used to store heating oil only for 

X 

X 

X CERCLA exemption 

N/A 

N/A 

consumptive use on the premises 7 

17. Are regulatory design criteria met 7 

HAZARDOUS WASTE TANKS 

N/A 

N/A 

18. Does the project involve either under or aboveground 

I storane of hazardous waste in tanks ? I I x I 

emissions start 
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ENVIRONMENTAL PERMIT CHECKLIST 
INTERIM REMEDIAL ACTION - AREA A CAP 

(NORTHNAVFACENGCOMINST 5090.5A) 

. ..I..NO 1 
AIR PERMlFs (confhued;l 

COMMENTS ~ ,, 

3 1. Are regulated operations or sources such as boilers, 

I incinerators, petroleum storage tanks, fire-fighting 

training, munition disposal by burning, plating, sand- 1 I 1 

VAbRRfCOVERY 

blasting, rocket and jet engine testing, asbestos apph- 

cation by spraying, fuel transfer, or painting be involved 7 

’ ’ 

32. Are there other potential air sources ? 

33. Is a construction permit required ? 

34. Are sauces rated at over 100 million BTU per hour? 

35. Are other permits required ? 

36. Are emission controls provided (Particulate, 

soy VOX, etc.) ? 

37. Will there be an air emission source from an 

Installation Restoration Program (IRP) removal or 

remedial project ? 

38. If yes, will a CERCLA permit exemption apply? 

(Remedial action conducted entirelv on-site) 

X 

I 

X Potential odors, fugitive dust from excavation activity 

X CERCLA exemption 

N/A 

X 

N/A 

X 

N/A 

39. Does the project involve a gasoline filling station? X 

40. Is a stage I and/or stage II vapor recovery required? N/A 

4 1. Are permits required ? 

ACQUlSl77ON OF iAND/i3U!&DlNGS 
1 x 1 

42. Does the project involve land or building acquisition’? 

43. Has an environmental site survey been completed? 

44. Is the site known to have been used to store, handle, or 

dispose of hazardous material wastes? 

45. Is the site, or has it been, occupied by bulk storage tanks? 

46. Is asbestos present or likely to be present ? 

47. Are PCB transformers oresent ? 

X 

X 

Section of landfill was used for the abovegmund 

X storage of industrial waste. 

X Excavated underground tanks are stored on site. 

X 

X Formerlv stored at this site. 

48. Will necessary permits require environmental 

testing/cleanup ? X CERCLA exemption 

49. Will public hearings be required ? 

DEMOU77UN 
50. Does the project involve demolition 1 

5 1. Is asbestos present or likely to be present ? 

52. Will asbestos removal notification be required? 

53. Is lead paint present ? 

54. Are PCB transformers present ? 

55. Are any permits required, including concurrence 

from State Historic Preservation Office on 

historic/cultural resources ? 

j x / 

X 

X 

X 

X 

X Formerly stored on concrete pad in southwest portion of landfill 

X 
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ENVIRONMENTAL PERMIT CHECKLIST 
INTERIM REMEDIAL ACTION -AREA A CAP 

(NORTHNAVFACENGCOMINST 5090.5A) 

1 YES 1 NO ( CQMMENTS 
MTHDRAWAL FROM AQUlFERS 
56. Are undergound storage tanks present 7 

57. Does the project involve water withdrawal 

X 

from an aquifer 7 

58. If yes, is the aquifer sole-source 7 

59. Is notification required ? 

‘60. Are any permits required ? 

61. Is water withdrawal a result of an Installation 

X 

N/A 

X 

X CERCLA exemption 

Restoration removal or remedial action project? 

62. If yes, will a CERCL.A permit exemption apply? 

WATERPEFMTS 

WATER WITHDRAWALS 

N/A 

1 

SURFACE WATER WITHDRAWALS 

63. Does the project involve the withdrawal of water from 

surface water sources for domestic (potable) uses of 

industrial usage ? 

64. Is a water allocation permit required 7 

65. Are construction permits required for intake structures? 

X 

X 

X 

66. Is notification of regulatory agencies required? 

GROUND WATER VWTHDRAWALS 
67. Does the project involve the direct withdrawal of 

groundwater for potable, industrial uses or 

aroundwater clean-uo ? X 

68. Is a water allocation permit required ? 

69. Is notification of regulatory agencies required? 

X 

X 
I 

70. Are well construction permits required 7 

TREATMENT FACll?TlES 
1 x 1 

7 1. Does the project include potable water storage (tanks, 

reservoirs) or treatment (disinfection, pH control, 

filtering) facilities or expansion of the basewide water 

distribution systems? 

72. If yes, are potable water construction/operating 

X 

permits needed ? 1 x 1 

WASTEWATER DISCHARGES 
DOMESTIC SEWAGE 1 I 
73. Will domestic (sanitary) sewage be discharged 

from the project ? 

74. Does the project discharge to a sanitary sewage 

collection system ? 

75. Will new sewer mains be constructed or will 

the effluent flow increase ? 

76. Are construction, operating, or sewer extension 

permits required ? 

77. Does the discharge flow to Navy owned STP ? 

X 

X 

N/A 

X 

X 
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ENVIRONMENTAL PERMIT CHECKLIST 
INTERIM REMEDIAL ACTION - AREA A CAP 

(NORTHNAVFACENGCOMINST 5090.5A) 

iDUSTRlAL DISCHARGES 
1. Is there going to be a discharge of industrial wastewater 

from the facility ? An industrial discharge can be 

considered any wastewater generated by any source 

other than sanitary facilities, such as sinks, urinals water 

closets, and floor drains. Examples are photographic 

labs, laundries, plating operations, pesticide-formulation 

operations, hospitals, explosive manufacturing, numemus 

organic and inorganic chemical processes, and 

cooling and blowdown water boilers. 

X Potentially dewatering wastewater 

4. Is the discharge going to flow into a sanitary 

sewage collection system ? 

5. If yes, is pretreatment required ? 

6. If yes, is a permit required 7 (local ordinances 

may require permits for any industrial connection) 

7. Is the discharge going to flow to a storm 

sewer system, surface water or gmundwater 7 

8. If yes, is a NPDES permit requied ? 

9. Construction permits may be required for outfall 

structures or wells. 

00. Will there be a discharge to the sanitary sewer from 

an Installation Restoration program removal or 

remedial action project? 

0 1. If yes, is a permit required? 

X 

X 

X 

Dewatering wastewater will be discharged to POTW or 

X surface water body. 

X 

x 

X 

X CERCLA exemption if discharge to surface water body. 
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ENVIRONMENTAL PERMIT CHECKLIST 
INTERIM REMEDIAL ACTION -AREA A CAP 

(NORTHNAVFACENGCOMINST 5090.5A) 

t YES-i-NO 
STORM WATER DISCHARGES 

02. Facilities that “discharge storm water associated with 

industrial activity,” includes any site where certain 

activities are performed. Projects which propose to 

perform any industrial activity may require 

(1) modification of an existing NPDES storm water 

permit or, (2) submission of an application for 

a new permit. NPDES permits will also be needed 

if a facility, currently without a permit constructs 

an industrial facilitv. 

03. Does the project involve construction activities that 

disturb more than 5 acres? 

04. If yes, is a NPDES permit required? 

05. Will there be discharge to the storm sewer from an 

Installation Restoration Program removal or remedial 

action project? 

06. If yes, will a NPDES permit be required? 

:ORPS OF ENGtNEERS PERMITS 
07. Does the project describe work in or adjacent to the 

coastal zone or aquatic sites such as, but not limited to, 

rivers, streams, lakes, creeks, ponds, estuaries, etc.? 

08. Does the uroiect describe work in or adiacent to wetlands? 

09. Is the project adjacent to or within a wetland or aquatic 

environment or will have an impact upon a wetland or 

aquatic environment, has a wetland delineation been 

completed? (by Northdiv Code 20) 

10. If the project will have an impact upon wetlands, or an 

aquatic environment, has a site approval been issued? 

(by Northdiv Code 20) 

11. Has the wetland delineation been confirmed by the U.S. 

Army Corps of Engineers or state regulatory agency? 

12. If a coastal zone consistency determination is required 

has it been completed? (by Northdiv Code 20) 

13. Does the project require utility runs that might cross 

wetlands or navigable waters7 (these may be included 

in other projects) 

14. Does the project include or require access roads that cmss 

wetlands or navigable waters? 

15, Does the project include construction of intake/discharge 

structures or headwalls within a wetland or waterway? 
I 

X 

X 

X 

X 

)ewatering wastewater 

ZERCLA exemption 

I XXX not require Federal Section 404 Permit 

1 Minor filling at edge of wetland to allow cap 

i nstallation. 

WetIands delineation of the site has been completed, but 

lot confirmed by the COE or regulatory agencies. 

Energy dispersion in wetlands for diversion trench 

COMMENTS 
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ENVIRONMENTAL PERMIT CHECKLIST 
INTERIM REMEDIAL ACTION -AREA A CAP 

(NORTHNAVFACENGCOMINST 5090.5A) 

SfAl-E WETLANDSPERMITS 
116. Does the state in which the project is sited have wetland 

.I YES k NO 1 COMMENTS 

I and/or dredging regulations which may apply to the I I I I 

117. Does the project describe work within 100’ of wetlands? x 1 

STATE WATER &jUAL#-Y CER77FiCA77ON 

I 118. Does the project require state review and approval 

under the provisions of Section 401, of the Clean Water I I I 
1 x 1 CERCLA exemption Act? (Water Quality Certification) 

APPffED NOLOGY PROJECTS 
119. Does the project include installation or maintenance of 

wood piles, poles, or ties? X 

120. Is the project a waterfront structure, pier wharfor bulkhead? X 

12 1. Does the project include wood structural components? X 

122. Does the project include landscaping with plants or 

maintenance of turf shrubs or trees? X 

123. Does the project include the application of pesticides other 

than for the prevention of termites? X 

124. Has preconstruction treatment to prevent termites 

(NFGSO2284) been omitted from the specification? X 

125. Is preconstruction treatment to prevent termites 

other than as specified in NFGS022857 1 x [ 

ASBESTOS REMOVAL 
126. Does the project include the construction, repair or 

rehabilitation of food service or food storage facilities? 
127. Does the project involve potential distrubance 

of asbestos ? 
128. Has an asbestos survey been performed ? 
129. Does the project involve renovation, demolition 

or repair work 
130. Is federal, state or local notification required 7 
13 1. Are any state or local permits required 7 
132. Is third party monitoring required or recommended ? 
133. Is the NAVFAC spec section 02080 included 

and edited correctly ? 
LEAD PAiN7. REMOVAL 
134. Does the project involve potential disturbance 

of lead paint ? 
135. Has a lead paint survey been performed ? 
136. Does the project involve renovation, demolition 

or repair work ? 
137. Is federal, state or local notification required ? 
138. Are any state or local permits required ? 
139. Is the project at an activity where radon readings 

of greater than 4 picoCuries/liter have been 
found in existing buildings ? 

X 

X 
X 

X 
X 
X 
X 

X 
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ENVIRONMENTAL PERMIT CHECKLIST 
INTERIM REMEDIAL ACTION -AREA A CAP 

(NORTHNAVFACENGCOMINST SOSO.SA) 

140. Does the project involve construction of a new 
building ? 

141. Is slab on grade construction involved ? 
142. Is the vapor barrier thickness 6 mil or greater ? 
143. Are all penetrations through the vapor barrier 

sealed around openings ? 

X Salt storage shed to be rebuilt 
X 

NIA 

N/A 
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