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March 2, 2005

The Pinelands Commission

Mr. Edward Wengrowski

P.O. Box 7

New Lisbon, New Jersey 07728

Re: Geotechnical Services, RFP-05-006
Subsurface Investigation of Recharge Basins
Edward Duble Senior Center, Winslow Township
Chesilhurst Public Works Building, Chesilhurst Borough
Camden County, New Jersey
Princeton Hydro Project No. 0579.001

Mr. Wengrowski:

Princeton Hydro, LLC (Princeton Hydro) has completed the subsurface investigation for the
above referenced site. The attached report describes the methods and assumptions used for the
determination of infiltration basin failures, including two (2) retrofit/ rehabilitation scenarios for
each basin.

The results of this investigation conclude, in general, that the sites are suitable for the installation
and operation of infiltration basins. Through the course of the desktop and field investigation it
was observed that several design/construction flaws and inadequate maintenance have
contributed to the basin failures.

Two (2) solution scenarios are included for each basin, a short term repair and a long term
repair/redesign/retrofit. The primary difference between these two (2) options are cost and
quantity of work. The short term repair generally requires less material to be purchased and a
minimum of field time. The long term repair requires more equipment, purchase of additional
infrastructure, and a comprehensive redesign of the basin by a licensed Professional Engineer.

It has been a pleasure to be of assistance to The Pinelands Commission. If you have any
questions, please contact me at your convenience.

Sincerely,

Keithe J. Merl, P.E.
Senior Project Manager
Attachments

c: file
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Executive Summary

Over the course of several months the Pineland Commission has cataloged and ranked the
infiltration basins constructed in their management area. The result indicated that the infiltration
basins located in Winslow Township, at the Edward Duble Senior Center, and in Chesilhurst
Borough, at the Borough Building, have demonstrated the most significant reduction in
efficiency.

This report and its associated field investigation have been designed to determine the cause of the
basin failures, detail the procedures used to formulate those causes, and offer several corrective
measures for the basin repair.

It was determined that the basins had been failing for two primary reasons:

1. The initial designs did not adequately take in account the effect hydraulically restrictive layers
(below the infiltrative surface) had on the infiltration capacity of the basins and;

2. Inadequate or non-existent maintenance plans allowed clogging of the infiltrative surface.

The field investigation revealed the sites are generally suitable for the installation of infiltration
basins, in compliance with New Jersey Administrative Code 7:9a and the New Jersey Stormwater
Best Management Practices Manual. The infiltration rates measured at each basin are as follows:

> Winslow Township — 11 in/hr
» Chesilhurst Borough — 1 in/hr

For each basin a pair of remediation procedures have been recommended. The greatest difference
in the two formulated repairs are the cost. The first is designed to minimize cost and offer
adequate repair of the basin in the short-term (approximately one (1) year). However, this option
will leave the basins in need of those repairs recommended in the second option. The second
option includes a comprehensive redesign of the basin (by a Licensed Professional Engineer),
major reconfiguration of the basin, and a significant amount of additional construction materials.
Both require the need to create an adequate maintenance plan for the basins.

Construction procedures are very important when constructing or retrofitting an infiltration basin
and several guidelines should be followed:

1. Earthwork should be performed from outside the basin footprint. When equipment must be
used on the infiltrative surface of the basin construction should be completed with low ground
pressure machines working out of the basin without moving over completed areas;

2. To help prevent subgrade clogging the equipment used to repair the basin should be kept clean
of unsuitable soil materials. This can be accomplished by using equipment exclusively in the
basin and increasing machine cleaning (i.e. twice daily and prior to entering the basin
footprint);

3. Runoff should be diverted around the basin or into temporary control structures, this will
reduce clogging and damage to the infiltrative surface;

4. The infiltrative surface should be mixed with lime, composted leaves, and grass clippings in
order to increase the absorption capacity of the infiltrative surface, health of planted
vegetation and maintain suitable void ratios in the upper soil surface.
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1.0 Introduction

Princeton Hydro, LLC. (Princeton Hydro) was contracted by The Pinelands Commission. (herein
after referred to as the 'client') to investigate and determine (if possible) the cause for infiltration
basin failures at the Edward Duble Senior Center in Winslow Township and the Chesilhurst
Public Works Building in Chesilhurst Borough, Camden County, New Jersey. This report will
provide procedures and guidance to aid in the reproduction of the methods used herein, and
recommendations for the repair of the basins at each site.

2.0 Scope of Services

The objective of this investigation was to explore the subsurface soil and groundwater conditions
and analyze these conditions as they relate to the infiltration basin failures.

To retrieve physical data specific to the site, the following tasks were completed:
® A review of secondary data, including published soils and geologic information;

® A review of original design plans, calculations, and geotechnical investigations completed for
the sites;

® Performance of laboratory physical testing for infiltration rates and soil water capacities;
® Performance of field testing for infiltration rates.

Once obtained, the data was utilized to prepare observations, conclusions and recommendations.
3.0 Site Location

3.1 Basin No. 1

Basin No. 1 (Basin 1) is located adjacent to the Edward Duble Senior Center; Block 2504, Lot 7;
on Cooper Folly Road in Winslow Township. The basin is bordered to the north and west by
fallow forest, to the south by a wooded residential lot, and to the north and east by the Winslow
Township Senior Center.

3.2 Basin No. 2

Basin No. 2 (Basin 2) is located adjacent to the Chesilhurst Borough Public Works Building;
Block 703, Lot 3; on Grant Avenue (between 2™ & 3™ Streets) in Chesilhurst Borough. The basin
is bordered to the north by Grant Avenue, the east be the Borough Municipal Building and to the
south and west by fallow forest.

3.3 General

Both Basins 1 & 2 are located in Camden County New Jersey, within the Pinelands Management
Boundary. As such, the basins were originally designed to infiltrate collected stormwater into
the subsurface to recharge the underlying aquifer.

The sites are located entirely in the Coastal Plain Physiographic Province of New Jersey's
landform profile. This province is the largest in the state, consuming about three-fifths of New
Jersey's land area, and the youngest ranging in age from the early Cretaceous to Miocene Periods.
The unconsolidated deposits that form this province gently dip to the southeast with a broad
trough forming a saddle near Monmouth Junction at elevation 80 feet (AMSL). Adjacent to this
trough is the drainage divide for the Delaware River and Atlantic Ocean. These sites are located
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on the coastal plain side of the saddle where the maximum elevation is 391 feet (AMSL) in
Crawford Hill.

4.0 Desktop Study

In order to ascertain the mapped subsurface features of the site several publications were
reviewed including the United States Department of Agriculture (USDA) Soil Survey of Camden
County "7 for agronomic features and the Bedrock Geologic Map of Central and Southern New
Jersey, Owens, James P., et.al.”) for geologic conditions.

Additional information was supplied by the client in the form of original site design plans and
stormwater management calculations prepared by Oliver and Becica A.I.A., P.A., Architecture
and Engineering, entitled Plan of Senior Citizens Center for the Township of Winslow, Route 73
Braddock, Camden County New Jersey, Sheets SP-1 through SP-3, latest revision August 1989,
for Basin 1 and Adams, Rehman & Heggan, Engineers, Surveyors, Planners, entitled Proposed
Maintenance Building, Block 41, Lots 1, 3, 5, 7,9, 11, and 13, Borough of Chesilhurst, Camden
County, New Jersey, Sheets 2 and 3 of 3, latest revision August 1995 for Basin 2.

Information collected as a result of these reviewed items are summarized herein.
4.1 Agronomy

Review of the USDA soil survey revealed the following soil series mapped as underlying or in
close proximity of the basins:

4.1.1 Basin No. 1
Aura Series Soils (AugB)-

Consist of very deep, well drained loamy and gravelly alluvium formed on low hill
and relic stream terrace landforms. Permeability is moderately low, internal free
water occurrence is very deep to absent, with a depth to seasonal high water table
reported as greater than 72 inches. The soil differs based on geographical location,
but in general ranges from (very) dark grayish brown sandy loam to yellowish
brown, yellowish red, or brown coarse sandy loam with gravel and red gravelly
loamy sand at depth;

Downer Series Soils (DocB)-

Consist of very deep, well drained siliceous fluviomarine deposits formed on
summit, shoulder, and back slopes of hills and ridges. Permeability is moderate to
moderately rapid, internal free water occurrence is very deep to absent, with a
depth to seasonal high water table reported as greater than 72 inches. The soil
ranges from dark grayish brown to yellowish brown loamy sand at depth;

Mullica Series Soils (Mum)-

Consist of very deep, very poorly drained loamy siliceous marine sediments
formed on broad flats adjacent to streams or in scattered low-lying areas.
Permeability is moderate to rapid with depth, seasonal high water table is reported
as six (6) inches above ground surface to 12 inches below ground surface, variable
by location and season. The soil ranges from slightly decomposed leaves and
twigs overlaying black sandy loam to gray and grayish brown sand with gravel at
depth;

Princeton Hydro Project N0.0579.001 P:\0579\Projects\0579001\Documents\report2.sxw 2
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Woodstown and Glassboro Series Soils (WORB)-

Consist of a mixture of Woodstown and Glassboro Series Soils. The amounts of
each constituent are not expressly reported, however (in general) the constituents
are listed in descending order of concentration;

Woodstown Series Soils — consist of very deep, moderately well drained sandy
marine/ old alluvial sediments formed in upland marine terraces and old stream
terraces. Permeability is moderate, surface runoff is slow to medium, and depth
to seasonal high water table reported as 18 to 24 inches, variable by season.
The soil ranges from dark grayish brown sandy loam, light olive brown clay
loam , to light grey loamy sand at depth.

Glassboro Series Soils — consist of very deep, somewhat poorly drained loamy
fluviomarine deposits formed on flat or depressional areas. Permeability is
moderately rapid, internal free water occurrence is shallow and common with a
seasonal high water table reported as 12 to 8 inches below the surface, variable
with season. The soil ranges from yellowish brown sandy loam to light brown/
brownish gray coarse sands and strong brown gravelly coarse sands at depth;

Basin 1 is mapped as entirely underlain by the Downer series soils. Aura series soils are to the
east, the Mullica Series to the north, and the Woodstown and Glassboro Complex to the
southwest.

4.1.2 Basin No. 2
Aura Series Soils (AucB)-

Consist of very deep, well drained loamy and gravelly alluvium formed on low hill
and relic stream terrace landforms. Permeability is moderately low, internal free
water occurrence is very deep to absent, with a depth to seasonal high water table
reported as greater than 72 inches. The soil differs based on geographical location,
but in general ranges from (very) dark grayish brown sandy loam to yellowish
brown, yellowish red, or brown coarse sandy loam with gravel and red gravelly
loamy sand at depth;

Evesboro Series Soils (EvimB)-

Consist of very deep, excessively drained sandy marine and eolian deposits
formed on summits and sideslopes. Permeability is moderately rapid to rapid with
a depth to seasonal high water table reported as greater than 72 inches. The soil
ranges from block matted fiberous organic matter overlying grayish brown sand to
stratified light yellowish brown sand at depth;

Basin 2 is mapped as entirely underlain by the Aura Series soils, Evebsboro series soils are
mapped to the north of the site.

Princeton Hydro Project N0.0579.001 P:\0579\Projects\0579001\Documents\report2.sxw 3
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4.2 Geologic Setting

Basin 1 & 2 reside in an area of the most recent geological sedimentary deposition. The
unconsolidated sediments (young sedimentary rocks) that form the bedrock of the coastal plain
have blurred boundaries with the surficial soil masses and sharp boundaries on basement rock
(with considerable relief) up to 350 feet (107 meters) in thickness.

4.2.1 Underlying Geology

The underlying geology in this portion of New Jersey consists of unconsolidated marine
sediment members of the Cenozoic Era, Upper Tertiary (Neogene) Period, Middle to Upper
Miocene Epoch, Serravallian Age:

Cohansey Formation (Tch) -

Consisting of gray to brown fine- to coarse-grained sand, locally gravelly in
some locations, which weathers yellow to white. Where less weathered, small
amounts (5-10 percent) of potassium feldspar is present. It is massive to cross-
bedded, and the sand consists almost exclusively of quartz. Interbedded discrete
layers of thin to thick-bedded, massive to finely laminated clay or silty clay are
common and weather white, yellow, or red. Dark-gray beds commonly contain
carbonized wood fragments, some of which are log size.

Basin 1 & 2 are mapped as completely underlain by this formation with inter-formational
contacts mapped miles away from the site.

4.3 Design Documentation

The original design documentation was reviewed in an attempt to discern the intent, assumptions,
and reasoning used to initially design these basins. This data was used forensically to determine
the possibility of inadequate construction techniques and/or design parameters.

4.3.1 Basin No. 1

The site grading plan (drawing SP-1) reveals a rectangular shaped basin with dimensions of 222
feet in the east-west direction and 115 feet in the north-south direction, although the scaled
dimensions do not match the labeled dimensions. The pre-construction grades ranged from a low
of 162' in the western corner of the basin rising towards the east to elevation 166' resulting in a
slope of approximately 30:1 (H:V). The top of berm elevation was designed to be at elevation
166' and the bottom of the basin at elevation 161", thereby required slight fills in the eastern
portion of the berm and excavation throughout the footprint of the basin. The side slopes were
designed to be a 5:1 slope.

The infrastructure proposed to service the basin is a 21 inch, round concrete pipe (RCP)
terminating in the eastern berm toe with an endwall and rip-rap reinforced apron. The pipe invert
is at elevation 161.67". The bottom of the basin was proposed to receive an eight (8) inch thick
layer of two (2) inch crushed stone.

One (1) subsurface sampling event was completed in the northern corner of the basin as indicated
on sheet SP-1 as P&B #2. The sampling event was performed by Material Testing Services
(6/3/88) by way of hand auger boring. The results of the boring reported a seasonal high water
table at a depth of 90 inches, faint mottles beginning at 64 inches, groundwater encountered at
126 inches, and a laboratory testing infiltration rate of 15 inches per minute (in./min.) at 120
inches.

Princeton Hydro Project No.0579.001 P:\0579\Projects\0579001\Documents\report2.sxw 4
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4.3.2 Basin No. 2

The Overall Site Plan (drawing 2 of 3) reveals a rectangular shaped basin with dimensions of 135
feet in the north-south direction and 30 feet in the east-west direction. The pre-construction
grades were relatively level at elevation 163'. The top of berm elevation was designed to be at
162' and the bottom of basin elevation at 160', thereby requiring excavation throughout the
footprint of the basin. The side slopes were designed to be a 4:1 slope.

The infrastructure proposed to service the basin consists of three (3) leaching pits fed by the
maintenance building roof runoff via polyvinylchloride (PVC) piping of unspecified diameter.
The leach pits consist of perforated reinforced concrete (RC) rings surrounded by an 18 inch
thick ring of two (2) inch crushed stone. The whole system the rests on a four (4) inch thick bed
of the same crushed stone and an additional eight (8) inches of K5 sand below that. The entire
infiltration system would then be encapsulated on five sides by Mirafi 140N Fabric. Refer to the
Typical Leaching Pit Detail (Sheet 3 of 3) in the original plans for more details.

One (1) subsurface sampling event was completed in the proposed basin footprint as indicated on
sheet 2 of 3, labeled as Soil Boring Location (presumably the only boring on site). The test was
performed by Adams, Rehmann, & Heggan (8/14/95) using an unknown advancement method
(likely hand auger). The results of the exploration reported a seasonal high water table at 114
inches coincident with the observed mottling, groundwater was not encountered (to a depth of
158 inches) and no reported infiltration rates were reported.

Notes on sheet 3 of 3 detail a 'Retention Basin Management Schedule' indicating requirements
and methods for maintenance of the basin. In general it is the responsibility of the borough
(Chesilhurst) to inspect the basin and associated leach pits on a 'semi-annual basis' and after
'major storm events', without much detail on what each of those are. The sedimentation in the
basin should be maintained to prevent reduction of infiltration rates in the basin, if in the event
regular silt maintenance leaves the basin in-operable then the system should be replaced. Dense
turf with extensive root growth was encouraged for the basin to increase infiltration into the
subsurface. Mowing was also recommended to maintain aesthetic quality of the basin.

5.0 Field Investigation

Field operations included a visual site inspection to ascertain the current condition of the basins,
to verify the observations as a result of the reviewed design plans (refer to Section 4.3, above),
and retrieval of subsurface data via test pits and piezometers.

5.1 Surface Conditions — Visual Site Inspection

The site inspection revealed both Basins 1 & 2 were generally constructed to the dimensional
requirements as indicated on the design plans and specifications. The following sections detail
the observed condition of the basin.

5.1.1 Basin No. 1

The basin berm consists of groomed ornamental lawn. The grass is regularly maintained as part
of standard Township operations. The bottom of the basin, however, consisted of a mixture of
wetland plants (i.e. common reed/ phragmites australis) and standing water in between root tufts.
There were several trees growing in front of the outfall structure.

The basin appears to be depressed, compared to surrounding grades, consistent with the design
drawings elevations. There were wetlands delineated 300 feet to the north of the basin as
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indicated on the design drawings and NJDEP has deciduous wooded wetlands mapped to the east
of the site.

The bottom of the basin is relatively flat with exception the of an observed sediment delta at the
inlet pipe discharge location.

5.1.2 Basin No. 2

The basin berm consists of groomed ornamental lawn on three (3) sides and aggregate on the side
adjacent to the public works building. The lawn is regularly maintained as part of the standard
township operations. The bottom of the basin, however, consists of a mixture of wetland plants
and standing water.

The leaching pits were covered in approximately eight (8) inches of silt that needed to be
excavated prior to opening of the manhole. The leach pits were filled up to the halfway point
with water and approximately to one-third the height of the pit with silt and vegetation.

5.2 Subsurface Conditions

The subsurface conditions at each site were relatively uniform and consisted of the following
generalized profiles:

5.2.1 Basin No. 1

Test pit TP1 was completed outside of the basin as a control test pit to observe a relatively
undisturbed (pre-construction) subsurface condition. Review of the design plans revealed that
this location was either undisturbed or slightly disturbed by the construction operations related to
the basin. The following generalized profile was observed:

Label Depth Description

Topsoil 0”-14” Dark brown (10YR3/2) sandy loam, weak, granular, moist,
loose. Boundary is abrupt, smooth/wavy. Few, fine roots
and no mottling.

Stratum I~ 14”-90” | Pale brown, brown, and light yellowish brown (10YR6/3,
10YRS5/3, & 10YR6/4) sand, weak to moderate strength at
depth, fine to medium grained, single grain to granular,
moist, loose. Sub-horizon boundaries are gradual and
wavy, the horizon boundary is abrupt and smooth.
Common, fine, faint (10YR7/4, 7.5YR5/6) mottles
observed at 72 inches.

Stratum IA | 90” - 102” Strong Brown (7.5YRS5/8) sandy clay loam, moderate
strength, sub angular blocky, moist, friable. Abrupt smooth
boundary.

Stratum II | 102” - 156 | Very Pale Brown (10YR7/4) silty clay, strong, massive,
moist, firm

Table 1 - Test Pit TP1 Soil Log
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Geotechncial Services
RFP-05-006

Subsurface Investigation of Recharge Basins
Edward Duble Senior Center, Winslow Township

Chesilhurst Public Works Building, Chesilhurst Borough

Camden County, New Jersey
March 2, 2005

Test pits TP2 through TP4 were completed within the footprint of the basin and reveal a general
profile consistent with that observed in TP1 (the control pit), inferring the elevations due to soil

excavation processes completed to construct the basin:

Description

Dark brown (10YR3/2) sandy loam, weak, granular, moist,
loose. Boundary is abrupt, smooth/wavy. Few, fine roots

Strong Brown (7.5YR5/8, 7.5YR6/6) sandy clay loam,
moderate strength, sub angular blocky, moist, friable.

Very Pale Brown (10YR7/4) silty clay, strong, massive,
moist, firm. This stratum was interbedded with Stratum IA

Brownish yellow and brown (10YR6/6 & 7.5YR5/4) sand,

Label Depth
Topsoil — 0”-6”
Possible
Fill and no mottling.
Stratum IA 6” -
247/44”
Abrupt smooth boundary.
Stratum I =~ 24/44” -
44/86”
in test pit TP-3.
Stratum III =~ 487/86” -
967/132”

weak to moderate strength at depth, fine to medium
grained, single grain to granular, moist, loose.

Table 2 - Winslow Twp. General Soil Profile

5.2.2 Basin No. 2

Test pit TP5 was completed outside of the basin as a control test pit to observe a relatively
undisturbed (pre-construction) subsurface condition. Review of the design plans revealed that
this location was either undisturbed or slightly disturbed by the construction operations related to

the basin. The following generalized profile was observed:

Dark brown (10YR3/3) loamy sand, moderate, medium,
granular, slightly moist, loose. Boundary is abrupt, smooth.

Grey (10YRS5/1) sand, moderate strength, fine, granular,
slightly moist, loose. Boundary is abrupt and smooth. Few,

Strong Brown (7.5YR5/6, 7.5YRS5/8) loamy sand/ sand,
moderate strength, fine-medium grained, granular, moist-

Label Depth Description
Topsoil 0”-8”
Many, fine-medium roots and no mottling.
Stratum I 8 -12”
fine roots.
Stratum IT | 12”7 -27”
wet, firm. Clear, smooth boundary.
Stratum III 27 - 80”

Stratum ITA 80" - 84”

Princeton Hydro Project No.0579.001

Yellowish red/ light Red(SYRS5/8, 2.5YR6/8) clay loam/
clay, strong, fine, massive, moist, plastic. Boundary is
abrupt smooth/wavy.

Light Red (2.5YR6/8) loamy sand, weak, fine, granular,
slightly moist, loose. Few fine roots.

Table 3 - Test Pit TP5 Soil Log
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Test pits TP6 & TP7 were completed within the footprint of the basin and reveal a general
profile consistent with that observed in TP5 (the control pit), inferring the elevations due to soil
excavation processes completed to construct the basin:

Label Depth Description

Topsoil  0”-87/30” Dark brown (10YR3/3) loamy sand, moderate, medium,
granular, slightly moist, loose. Boundary is abrupt, smooth.
Many, fine-medium roots and no mottling.

Stratum I~ 30”-39” | Yellowish brown (10YRS5/6) sand, moderate strength, fine,

TP7 only granular, slightly moist, loose. Boundary is abrupt and
smooth. Few, fine roots. Few, fine, faint mottles observed
at 40”.

Stratum I = 8”-17” |Strong Brown/reddish yellow (7.5YR5/6, 7.5 YR7/6)

TP6 only loamy sand/ sand, moderate strength, fine-medium grained,

granular, moist-wet, firm. Clear, smooth boundary.

Stratum III | 177/39” - Yellowish red/reddish yellow (5YR5/8, 7.5YR 7/6) clay
587/66” | loam/clay, strong, fine, massive, moist, plastic. Boundary
is abrupt smooth/wavy.

Stratum IIA = 587/66” -  Strong brown (7.5YR5/6. 7.5YRS5/8) sand, moderate, fine,
120~ granular, slightly moist, loose/firm.

Table 4 - Chesilhurst Boro. General Soil Profile

5.3 Groundwater Conditions

Groundwater was not encountered in any of the progressed test pits. Mottling was observed in
test pit TP1 at 72 inches in Basin 1 and in TP7 at 40 inches in Basin 2. The mottling observed in
each test pit were shallow with no evidence of groundwater fluctuations below the observed fine,
faint and indistinct mottles.

5.4 Infiltration Testing

In order to determine the infiltrative capacity of the soils three (3) types of infiltration tests were
completed. In compliance with N.J.A.C. 7:9A-6.1, Table 6.1 the methods included the Soil
Permeability Class Rating Test (K Class) in conjunction with Piezometer Testing, and Tube
Permeameter Testing. The K Class test method includes the hydrometer method detailed in
ASTM D422 and as supplemented in N.J.A.C. 7:9A-6.3, the Tube Permeameter testing complies
with methods outlined in N.J.A.C. 7:9A-6.2, and the piezometer test generally following
procedure in N.J.A.C. 7:9A-6.6 with modifications to the method referenced in ASTM STP 746
— Measurement of the Hydraulic Conductivity of Fine-Grained Soils.
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5.4.1 Basin No. 1

Samples were collected from each test pit within the footprint of the basin (i.e. From TP2, TP3,
& TP4). The tube permeameter samples were collected from the surface of the basin, Stratum II
(hydraulically restrictive layer) and Stratum III (proposed infiltrative layer). Test result sheets are
included in Appendix E, the results are summarized in the tables and charts below:

K-Class
Test Pit Sample Depth
Preliminary  Replicate
TP-2,3,4 S1 1.5' K-3 K-3
TP-2,3,4 S2 4.0' K-0 K-0

Table 5 - Basin No. 1 Permeability Class Ratings

USDA:

1: clay

2: silty clay

3: silty clay loam
4: sandy clay

5: sandy clay loam
6: clay loam

7: silt

8: silt loam

9: loam

10: sand

11: loamy sand
12: sandy loam

clay 50 50 silt

40 60

6
30 - 70

20 f© Y 80

0 100
100 90 80 70 60 50 40 30 20 10 0

sand

Illustration 1 - Basin No. 1 USDA Soil Plot

Permeability (in/hr)

Test Pit Sample  Depth

Preliminary  Replicate | Replicate Replicate

14.7 16.3 15.5 -
TP-2,3,4 S-3 7.0’ 11.4 14.5 14.5 -
14.2 14.0 15.0 -

TP-2 S-2 4.0' 0.0130 0.0040 0.0760 0.0030
TP-3 S-1 4.0’ 0.0030 0.0030 0.0090 -
TP-3 PZ-3 9.97 21.47 23.04 - -
TP-4 PZ-4 9.81' 18.17 18.63 18.33 -

Table 6 - Basin No. 1 Tube Permeameter/ Piezometer
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Basin No. 2

Samples were collected from each test pit located in the footprint of the basin (i.e. From TP6 &
TP7). The tube permeameter samples were collected from the surface of the basin, Stratum III
(hydraulically restrictive layer) and Stratum IIA (proposed infiltrative layer). Test result sheets
are included in Appendix E, the results are summarized in the tables and charts below:

K-Class
Test Pit Sample @ Depth
Preliminary Replicate
TP-6,7 = S-3,S-4 5.0' K-4 K-4
TP-6,7 S-5 8.0’ K-0 K-0

Table 7 - Basin No. 2 Permeability Class Rating

USDA:

1: clay

2: silty clay

3: silty clay loam
100 0 4: sandy clay
5: sandy clay loam
6: clay loam
7: silt
8: silt loam
9: loam
10: sand
11: loamy sand
12: sandy loam

clay 50 50 silt

40

60

30 70
Mpgls3ra ) 80
10 12 90
1 N
10
0 100
100 90 80 70 60 50 40 30 20 10 0

sand

Illustration 2 - Basin No. 2 USDA Soil Plot

Permeability (in/hr)
Test Pit Sample Depth

Preliminary  Replicate  Replicate Replicate

TP-5 S-1 4.0’ 0.0039 0.0090 0.5280 0.1200
TP-6 S-1 0.5' 0.0120 0.0080 0.0150 -
TP-6 S-2 3.0 0.0050 0.0040 0.0100 -
2.2000 3.6000 5.2000 -
TP-6 S-3 6.0’ 1.6000 3.3000 5.2000 -
1.3000 3.2000 4.7000 -

Table 8 - Basin No. 2 Tube Permeameter/ Piezometer
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6.0 Investigation Methods

The following list is intended to outline specific tasks that were used to inspect the conditions of
these infiltration basins:

1.

Sampling locations (i.e. Test pits') should be chosen to ensure representative characterization
of the basin footprint. Specifically pits should be advanced within the foot print of the basin
outlined by the inside toe-of-slope. A minimum of two (2) sampling locations should be
chosen with spacing not greater than 100 feet apart;

Test pits shall be excavated following safety provisions provided in OSHA Standards — 29
CFR part 1926.651"Y (Specific Excavation Requirements) and part 1926, subpart P,
Appendix B"" (Sloping and Benching);

Logging of the test pits shall conform to the USDA soil classification system as described in
the Field Book for Describing and Sampling Soils'”, with additional guidance in N.J.A.C.
7:9A". Soil colors shall be determined using a Munsell Color chart (or approved equal);

Two(2) test pits should be excavated for each sampling location. The first should be used to
ascertain the stratigraphic qualities of the subsurface in order to complete detailed soil logs
and collect disturbed samples. The second test pit should be excavated in close proximity to
the first for the purpose of collecting undisturbed samples and installing peizometers;

. Undisturbed sampling shall be completed with a thin-walled (one (1) millimeter or less in

thickness) metal tube, from one-and-one-half (1.5) to three (3) inches in diameter (refer to
N.J.A.C. 7:9A-6.2 for a step-by-step procedure);

. Subsequent to soil sampling operations piezometers should be installed in the basin footprint.

Methods outlined in ASTM STP 746"®, hydraulic conductivity for a cased hole should be
followed for those tests;

. It was elected to install PVC casing in the bottom of the same test pit excavated to collect

undisturbed samples. Installation of the PVC was completed using a hand auger to advance a
hole through the hydraulically restrictive layer into the underlying sandy substratum. The
PVC was installed flush with the bottom of the auger hold and tamped into place with a
wooden block and mallet. The annular space between the PVC and soil was filled with
bentonite clay to seal a minimum of 12 inches along the bottom of the casing. The benotnite
should be allowed 24 hours to seal prior to infiltration testing;

Conductivity testing in the piezometers require two (2) rounds of presoak, which involves
filling the piezometer to top of the casing with water and allowing the water to completely
drain;

Subsequent to presoaking a minimum of two (2) rounds of conductivity measurements should
be completed, or until test results fall within one (1) soil permeability class or two adjacent
permeability classes (N.J.A.C. 7:9A-6.2(1)).

"It should be noted that hand advanced augers do not offer suitable subsurface information for the adequate design and investigation
of a proposed or existing infiltration basin. Test pits or test trenches are the only method where a detailed visual inspection of the
subsurface materials can be achieved.
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7.0 Observations

As a result of the information retrieved for the investigations, Princeton Hydro has prepared the
following observations:

1

The literature review and field investigation reveal both sites to be underlain by the Atlantic
Coastal Plain, consisting of unconsolidated marine deposits of Serravallian Age (14.8 — 11.2
Ma), known as the Cohansey Formation. The USDA soils mapping for Camden County also
revealed the site be underlain by sands interbedded with clays and gravels;

Groundwater was not observed in any test pits progressed, however, some faint mottling of
the substratum was observed;

The visual inspection revealed the bottom of both basins to be in varying stages of disrepair.
Although some maintenance (i.e. mowing) has been completed the infiltrative surfaces have
not been maintained;

Neither basin was designed with thorough consideration for maintenance, including the
formulation of maintenance plans, dedicated maintenance areas within the basin, manner of
construction, or practical functionality of the basins;

Hydraulically restrictive layers were observed below the initial infiltrative surface, as
confirmed by laboratory testing.

7.1 Basin No. 1

Basin No.1 appears to have been installed according to the grading plans reviewed, however
there was no consideration for the removal of the observed hydraulically restrictive layer to
allow for more suitable infiltrative capacity. Additionally there was no evidence of the
proposed eight (8) inch deep crushed stone (as indicated on the drawings);

There was observed siltation throughout the basin, concentrated at the inlet pipe. This would
likely have caused the formation of a less permeable layer over the infiltrative surface;

The original design did not offer adequate (or any) pre-treatment of the stormwater prior to
discharge into the infiltration basin;

7.2 Basin No. 2

Basin No. 2 appears to have been installed according to the grading plans reviewed, the test
pit logs indicate some clay layers are present under the level of infiltration;

10 This basin was extensively silted, likely due to the direct runoff of the paved areas directly

into the southern portion of the basin. The run off from that portion of the drive is observed to
be heavily laden with sediment, thereby clogging the infiltrative surface. This effect is
verified by the laboratory testing.
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8.0 Conclusions and Recommendations

Based on our observations, we offer these conclusions and recommendations (applicable only to
locations investigated in this report):

8.1 Problems Related to Basin Failure

During the course of our investigation there were several items observed that could contribute to
the failure of the infiltration basins:

1. The condition of the basins at the time of the investigation revealed a lack of proper
maintenance due to inadequate maintenance plans, infrequent basin inspections, and unsuitable
basin maintenance design;

2. Fine-grained subsurface materials were observed in close proximity to the basins infiltrative
surfaces as verified by laboratory testing, acting as a hydraulically restrictive layer and reducing
the effective infiltration of the basin. It appears the leach pits in basin 2 were an attempt to
mitigate this issue;

3. Ineffective construction procedures possibly causing excessive compaction of the infiltrative
surface;

4. Lack of pre-treatment for incoming stormwater, specifically to reduce the amount of siltation
on the infiltrative surface. This is particularly the case at Basin 2, where the sediment laden
runoff from the parking lot is drained directly into the stormwater basin;

5. The types of plants allowed to grow on the infiltrative surface produce dense tufts of roots,
thereby reducing the ability of water to infiltrate the upper six (6) inches of the infiltrative
media, effectively reducing the infiltrative capacity of the basin as a whole and preventing
proper maintenance of the infiltrative surface due to standing water.

8.2 General Requirements for Rehabilitation/Repair

There are some general pre-, post- and during construction items that should be considered. For
more detail on some of the recommendations included herein the New Jersey Stormwater Best
Management Practices Manual® and The NJDEP Stormwater Management Facility Maintenance
Manual® should be referenced.

8.2.1 Basin Maintenance

Research and experience has proven that the single most important requirement of a properly and
efficiently operating infiltration basin is maintenance (proper construction technique is a close
second). Whether constructing new, or retrofiting existing basins maintenance plans should be
an integral part of both design and construction. Although there were some notes on the project
drawings eluding to maintaining these basins, there are no formal maintenance plans in place.

The basins should have adequate maintenance plans in place conforming to the following general
requirements:

1. Name, address, and telephone number of parties responsible for the preventative and
corrective maintenance of the basin;

2. Detailed list of specific preventative and/or corrective measures required for these basins. The
following measures are recommended:

1. Removal of sediment, trash, and debris;
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Mowing, pruning, and restoration of vegetation;
Repair of eroded areas;
Harrowing of the infiltrative surface;

Repair, replacement of the infiltrative surface;

A S

Removal of sediment, trash, and debris from structural portions of the basins (i.e. Basin 2
— leach pits)

3. Maintenance equipment required to preform the corrective measures, including approved
locations to dispose of removed sediment, trash and debris;

4. Schedule of regular inspections detailing required tasks and lists of individuals responsible for
each inspection. The following inspection schedules are recommended for these basins;

1. Quarterly and after every storm event exceeding one (1) inch of rainfall, visual inspections
to ascertain the accumulation of sediment and debris;

2. Bi-annual visual inspection to determine the vegetation health, density, and diversity
(during the growing and non-growing season);

3. Annual intrusive inspections of the basin for the removal of sediments, unwanted tree
growth on the embankments, and inspection of the the infiltrative surface (using hand
augers);

5. Cost estimates of maintenance tasks, including vegetation maintenance and removal of
unwanted accumulated sediment, trash, and debris;

6. Detailed logs of all measures performed, submitted to the Pinelands Commission on a yearly
basis.

It is recommended that municipalities not leave the public works departments with the sole
responsibility of inspecting and maintaining these infiltration basins. It is suggested that the
public works department be responsible for the equipment and man-power and the township
engineer be responsible for the required inspections.

The engineer should submit inspection reports to the Pinelands Commission, the Township's
Environmental Commission, Public Works department, and Planning department for review and
filing.

8.2.2 Construction Procedures

Construction methods are an important consideration for the design of an infiltration basin by
reducing the amount of compaction and contamination (clogging) of the subgrades, thereby
increasing the long-term efficiency of the infiltrative media. The follow list details some
procedures that should be followed in order to adequately repair these basins:

1. Earthwork should be performed from outside the basin footprint. When equipment must be
used on the infiltrative surface of the basin construction should be completed with low ground
pressure machines working out of the basin without moving over completed areas;

2. To help prevent subgrade clogging the equipment used to repair the basin should be kept
clean of unsuitable soil materials. This can be accomplished by using equipment exclusively
in the basin and increasing machine cleaning (i.e. twice daily and prior to entering the basin
footprint);
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3. Runoff should be diverted around the basin or into temporary control structures, this will
reduce clogging and damage of the infiltrative surface;

4. The infiltrative surface should be mixed with lime, composted leaves, and grass clippings in
order to increase the absorption capacity of the infiltrative surface, health of planted
vegetation and suitable void ratios in the upper soil surface.

8.2.3 Landscaping Considerations

Plant material proposed for infiltration basins will affect, sometimes dramatically, the ability of
the basin to perform at maximum efficiency. Additionally, exotic and non-indigenous plant
materials should be avoided, especially in the Pinelands where the ecosystem is fragile.

Planting of shrubs and trees on the embankment and basin bottom should be avoided. These
types of plant material increase the time and money required to properly maintain an infiltration
basin and may cause damage to the embankment'®'?. Deep, large rooting plants may cause
structural weakening of the embankment by root decay. The embankment may be stable under
dry conditions, but when it becomes saturated and loaded with water the weakened embankment
would have a greater propensity to fail.

Grass to be planted in the basin bottom should consist of a mixture of native species accepted by
the Pinelands Commission. The seeding should be accomplished immediately after installation of
the final infiltrative layer. Sod should NVOT be used, the thickened root mass associated with sod
will create a hydraulically restrictive layer directly on the infiltrative surface.

8.3 Basin No. 1 — Winslow Township

The soils encountered during this investigation corroborate the mapped soil series definitions and
geologic formations. The substratum generally allows for the construction of an infiltration basin
on this site. The following recommendations should be completed in conjunction with a
maintenance plan:

8.3.1 Basin No. 1 — Repair Option 1 — Light Maintenances

Prescribed as a short term repair, this option is offered in order to address the reduced infiltration
capacity without a comprehensive redesign of the basin. This repair should assure proper
operation of the basin for approximately one (1) year. It should be noted that further repair and
construction may be required subsequent to the following procedures to exact a long term
solution to the performance problems:

1. The topsoil layer of the basin should be excavated to a depth of approximately one (1) foot
below the existing ground surface between the toe of slope on all four (4) sides. This
topsoil should be stockpiled separately and disposed of at an offsite location, it cannot be
reused in the basin;

2. The exposed subgrade material should be excavated to a depth of 36 inches using a 'dig-
and-drop''” method. This method entails excavation of materials working from the
southern edge of the basin , working towards the gate and placing the material back into the
excavation without compacting. The materials should be mixed with composte, grass
clippings, or mulch by turning the material over several times with the bucket. It is
expected mounding of the soil will occur subsequent to this operation, the excessive
material should be excavated from the surface, without operating equipment on the surface,
and stockpiled to be used later or disposed of;

3. Elevations shall be reestablished to the pre-construction levels;

Princeton Hydro Project No.0579.001 P:\0579\Projects\0579001\Documents\report2.sxw 15



Geotechncial Services

RFP-05-006

Subsurface Investigation of Recharge Basins

Edward Duble Senior Center, Winslow Township
Chesilhurst Public Works Building, Chesilhurst Borough
Camden County, New Jersey

March 2, 2005

4. The rip-rap apron that was previously installed in front of the inlet pipe should be changed
into a plunge pool. This will effectively reduce the sediment load that reaches the far end
of the basin and will offer a more concentrated sediment maintenance location;

5. As the excavator works toward the basin exit no equipment shall be allowed on the bottom
of the basin. This will prevent compaction of the infiltrative surface;

6. The basin should then be seeded by hand or by machine from the embankment edge.
8.3.2 Basin No. 1 — Repair Option 2 — Retrofit

This repair is prescribed as a long term solution for this basin by addressing original design
flaws, creating an optimally operating infiltrative surface and a dedicated maintenance area. This
will improve the maintenance capacity of the basin while reducing long term costs of upkeep.

Specifically this will require a comprehensive redesign of the basin dimensions analysis of
stormwater inflow, soil replacement of a hydraulically restrictive layer (found just below the
infiltration surface), construction and design of a forebay, and formulation of a maintenance
plan. The following list details some of the requirements and construction steps:

1.

The new basin should be designed with an infiltration rate of 11 in/hr (K4) based on the
lowest infiltration measurement calculated as part of the field operations;

The topsoil layer of the basin should be excavated to a depth of approximately one (1) foot
below the existing ground surface between the toe of slope on all four (4) sides. This topsoil
should be stockpiled separately and disposed of at an offsite location, it cannot be reused in
the basin;

. The forebay energy dissipation berm should then be constructed. This will be a structural

berm, therefore compaction will be required, and can be constructed using the exposed
subgrade material (hydraulically restrictive layer). The face of the berm directly downstream
of the inlet pipe should be constructed in conjunction with a method of mechanical soil
stabilization such as Turf Reinforcement Mats (TRM's) or rip-rap;

Care should be take to avoid excessive compaction of the site with the construction
equipment;

. The remaining exposed subgrade material should be excavated to a depth below the observed

hydraulically restrictive layer under the basin. This would include the infiltration portion of
the basin and the bottom of the forebay. The depth of excavation will range from
approximately 3'8” (44”) to 7'2” (86”) in depth, variable with the lower soil surface. Excess of
this material should be removed from the site. An Engineer licensed in the State of New
Jersey should be present during this operation to approve the exposed subgrades;

The material shall be excavated starting at the southern boundary of the basin and progress
towards the exit;

The resultant excavation shall be backfilled with a sand rated as K-Class 5 (K5). This sand
can be mixed with grass clippings, mulch, lime, or composted leaves to increase the water
absorption capacity and voids in the soil;

This material shall be placed in loose thickness the full depth of the excavation. At no time
shall equipment be permitted to be operated over this material;

The basin should then be seeded by hand or by machine from the embankment edge.
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Appendix C includes a conceptual diagram of the basin configuration, this is for illustrative
purposes only. The figure is not intended for use as construction drawings.

8.4 Basin No. 2 — Chesilhurst Borough

The soils encountered during this investigation corroborate the mapped soil series definitions and
geologic formations. The substratum generally allows for the construction of an infiltration basin
on this site, however the interbedded layers of silts, clays, and sands offer less than optimal
conditions for infiltration. The following recommendations should be completed in conjunction
with a maintenance plan:

8.4.1 Basin No. 2 — Repair Option 1 — Light Maintenances

Prescribed as a short term repair, this option is offered in order to address the reduced infiltration
capacity without a comprehensive redesign of the basin. This repair should assure proper
operation of the basin for approximately one (1) year. It should be noted that further repair and
construction may be required subsequent to the following procedures to exact a more long term
solution to the performance problems:

1. The topsoil layer of the basin should be excavated to a depth of approximately 0.5' below the
existing ground surface between the toe of slope on all four (4) sides. This topsoil should be
stockpiled separately and disposed of at an offsite location, it cannot be reused in the basin;

2. The tops of the leach pits should be removed and the concrete pits should be cleaned out. All
sediment, trash and debris should be removed and the weep holes in the concrete ring cleaned
out;

3. There are several options for the pits subsequent to cleaning them out:
1. Replace the lid as previously installed and continue to repair the infiltrative surface;

2. Leave the concrete lid off and fill the pits with either K5 sand or 3/4” clean stone capped
with nonwoven geotextile fabric;

4. The exposed subgrade material should be excavated to a depth of thirty-six (36) inches using
a 'dig-and-drop''” method. This method entails excavation of materials working from the
northern edge of the basin towards the southern edge. The machine is to excavate the material
and place it back into the excavation without compacting. The materials should be mixed with
compost, grass clippings, or mulch by turning the material over several times with the bucket.
It is expected mounding of the soil will occur subsequent to this operation, the excessive
material should be excavated from the surface without operating equipment on the surface,
and stockpiled to be used later or disposed of;

5. Elevations shall be reestablished to the pre-construction levels;

6. Stormwater flow collected in the basin directly from the southern parking area and Grant
Avenue should be pre-treated by redirecting the runoff to a longer flow path using swales
(along the pavement) or by some other stormwater treatment method;

7. As the excavator works toward the southern edge no equipment shall be allowed on the
bottom of the basin. This will prevent compaction of the infiltrative surface;

8. The basin should then be seeded by hand or by machine from the embankment edge.
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8.4.2 Basin No. 2 — Repair Option 2 — Retrofit

This repair is prescribed as a long term solution for this basin by addressing original design
flaws, creating an optimally operating infiltrative surface and a dedicated maintenance area. This
will improve the maintenance capacity of the basin while reducing long term costs of upkeep.

Specifically this will require a comprehensive redesign of the basin dimensions analysis of the
stromwater inflow, soil replacement of a hydraulically restrictive layer (found just below the
infiltration surface), construction and design of a forebay, and formulation of a maintenance
plan. The following list details some of the requirements and construction steps:

1.

9.

The new basin should be designed with an infiltration rate of 1 in/hr (K2) based on the lowest
infiltration measurement calculated as part of the field operations;

The topsoil layer of the basin should be excavated to a depth of approximately 0.5' below the
existing ground surface between the toe of slope on all four (4) sides. This topsoil layer
should be stockpiled separately and disposed of at an off site location, it cannot be reused in
the basin;

. The leach pits should be removed in their entirety, and the roof runoff from the maintenance

build be redirected to the southern end of the basin;

A forebay energy dissipation berm should then be constructed. This will be a structural berm,
therefore compaction will be required, and can be constructed using the exposed subgrade
material (hydraulically restrictive layer);

. Care should be take to avoid excessive compaction of the site with the construction

equipment;

The remaining exposed subgrade material should be excavated to a depth of two (2) feet
below the leaching pit bottoms to elevation +154.50'. This would include the infiltration
portion of the basin and the bottom of the forebay. The depth of excavation will be
approximately 5'6” (66”) in depth over the basin footprint. An engineering licensed in the
State of New Jersey should be present during this operation to approve the exposed subgrade;

. The resultant excavation shall be backfilled with the excavated material mixed with grass

clippings, mulch, lime, or composted leaves to increase the water absorption capacity and
voids in the soil. Supplementing material as needed with K5 sand;

This material shall be placed loose for the full depth of the excavation. At no time shall
equipment be permitted to be operated over this material;

The basin should then be seeded by hand or by machine from the embankment edge.

Appendix C includes a conceptual diagram of the basin configuration, this is for illustrative
purposes only. The figure is not intended for use as construction drawings.

Princeton Hydro Project No.0579.001 P:\0579\Projects\0579001\Documents\report2.sxw 18



APPENDICIES




APPENDIX A - SITE
LOCATION MAP




File: P:\0579\Projects\0579001\GIS\MXD\Appendix A\BasinlLocationMap.mxd Feb 25, 2005 1:56:24 PM, Copyright Princeton Hydro, LLC.

Pineview Ln,

Mill Rd

Hayes

APPENDIX A - BASIN 1 LOCATION MAP

SUBSURFACE INVESTIGATION OF RECHARGE BASINS
BASIN 1

EDWARD DUBLE SENIOR CENTER

WINSLOW TOWNSHIP

CAMDEN COUNTY, NEW JERSEY

PRINCETON HYDRO, LLC.

1105 LAUREL OAK ROAD
SUITE 136
VOORHEES, NJ 08043

NEW JERSEY COUNTY MAP

500 1,000 2,000

LEGEND 0
;._ _-" Site Bounds Feet
m— ROadS

— Streams

l:l Lakes

|: : ] Municipality Bnd.

1 inch equals 2,000 feet

SOURCES:

[N

. Site boundary depicted herein is not, nor is
intended to be an official property boundary.
The site boundary depicts the estiated extents
of the basin footprint.

N

. Roads data shown are Tiger Census roads
as obtained from the NJDEP GIS website.

w

. Streams and Lakes data are shown as
obtained from the NJDEP GIS website.

MONMOUTH /

/h/ CAMDEN

GLOUCESTER

ATLANTIC

S




File: P:\0579\Projects\0579001\GIS\MXD\Appendix A\Figure3-BasinlUSGSTopographicMap.mxd Feb 03, 2005 11:58:37 AM, Copyright Princeton Hydro, LLC

el P
/% Tansboro

. i
» /

*

Y : .:\T\
4| Chesilhui

=5

APPENDIX A - BASIN 1 USGS TOPOGRAPHIC MAP

SUBSURFACE INVESTIGATION OF RECHARGE BASINS
BASIN 1

EDWARD DUBLE SENIOR CENTER

WINSLOW TOWNSHIP

CAMDEN COUNTY, NEW JERSEY

Princeton Hydro

PRINCETON HYDRO, LLC.

1105 LAUREL OAK ROAD
SUITE 136
VOORHEES, NJ 08043

i
i =

NEW JERSEY COUNTY MAP

L EG END 0 500 1,000 2,000
CLT T Fee
i_____: Site Bounds l

1inch equals 2,000 feet

SOURCES:

1. Site boundary depicted herein is not, nor is
intended to be an official property boundary.
The site boundary depicts the estiated extents
of the basin footprint.

N

Digital Raster Graphic (DRG) USGS 7.5 Minute
Series, Topographical Quadrangles for portions
of Clementon and Williamstown, NJ as obtained
from the NJDEP GIS website (1976 with photo
revisions, 1:24,000).

ERCER -~ MONMOUTH/
3 1\.\
A
Y \

\

SALEM \\ 4
/ \1[ N )
S\ ATLANTIC 7
CUMBERLAN DLM A
f ~

C) PE&/

/s




APPENDIX A - BASIN 1 AERIAL MAP PRINCETON HYDRO, LLC.

SUBSURFACE INVESTIGATION OF RECHARGE BASINS 1105 LAUREL OAK ROAD ) e
BASIN 1 SUITE 136 X
EDWARD DUBLE SENIOR CENTER \
WINSLOW TOWNSHIP VOORHEES, NJ 08043 BURLINGTON\'\ OCEAN
CAMDEN, NEW JERSEY { D%—\

SOURCES:

LEGEND 0 75 150 300 1. Site boundary depicted herein is not, nor is
————t———+ intended to be an official property boundary.

. Feet The site boundary depicts the estiated extents
Site Bounds of the basin footprint.

Linch equals 300 feet 2. 2002 Ortho Aerial images shown as provided

by the NJDEP.

o
|
3
S
°
>
T
c
2
©
o
c
o
=
2
5
o
o
6]
=
a
™
X
~
e
&
ITo)
[=]
<]
N
1o}
N
a
)
w
T
X
E
o
5]
=
Kt
[}
<
=
c
7]
©
@
<
X
°
c
@
Q
o
<
[a]
x
=
0
Q
=
o
=]
<
~
Lo
e
2
o
<
o
B
[
~
[15)
e
z
B
T




File: P:\0579\Projects\0579001\GIS\MXD\Appendix A\Basin2LocationMap.mxd Feb 25, 2005 1:56:05 PM, Copyright Princeton Hydro, LLC.

Hayes Mill Rd

\
\

\

S

o

~. m
= === 3
3
\N\\\'é\f’dway =
\ 9
Rawlins SLY'® 5
— e 2
Whiting % g
>
&)

1a SN

Susan Ln

N

N\
\

Pe\nmngton Ave
=

APPENDIX A - BASIN 2 LOCATION MAP

SUBSURFACE INVESTIGATION OF RECHARGE BASINS
BASIN 2

CHESILHURST PUBLIC WORKS BUILDING
CHESILHURST BOROUGH

CAMDEN COUNTY, NEW JERSEY

PRINCETON HYDRO, LLC.
1105 LAUREL OAK ROAD
SUITE 136
VOORHEES, NJ 08043

NEW JERSEY COUNTY MAP

LEG END 0 500 1,000 2,000
-]

1L ol Site Bounds Feet

m— ROads

—— Streams 1inch equals 2,000 feet
I:l Lakes

|-_-J Municipal Bnd.

SOURCES:

[

Site boundary depicted herein is not, nor is
intended to be an official property boundary.
The site boundary depicts the estiated extents
of the basin footprint.

N

Roads data shown are Tiger Census roads
as obtained from the NJDEP GIS website.

w

Streams and Lakes data are shown as
obtained from the NJDEP GIS website.

ATLANTIC

S

MONMOUTH /




jﬁT
Sch N

y

APPENDIX A - BASIN 1 USGS TOPOGRAPHIC MAP

SUBSURFACE INVESTIGATION OF RECHARGE BASINS
BASIN 2

CHESILHURST PUBLIC WORKS BUILDING
CHESILHURST BOROUGH

CAMDEN COUNTY, NEW JERSEY

PRINCETON HYDRO, LLC.
1105 LAUREL OAK ROAD
SUITE 136
VOORHEES, NJ 08043

NEW JERSEY COUNTY MAP

File: P:\0579\Projects\0579001\GIS\MXD\Appendix A\Basin2USG STopographicMap.mxd Feb 25, 2005 2:02:02 PM, Copyright Princeton Hydro, LLC

L EG END 0 500 1,000 2,000
CLT T Fee
i_____: Site Bounds l

1inch equals 2,000 feet

SOURCES:

1. Site boundary depicted herein is not, nor is
intended to be an official property boundary.
The site boundary depicts the estiated extents
of the basin footprint.

2. Digital Raster Graphic (DRG) USGS 7.5 Minute
Series, Topographical Quadrangles for portions
of Clementon, Hammonton, Medford Lakes,
and Williamstown (NJ) as obtained from
the NJDEP GIS website (1976 with photo
revisions, 1:24,000).

\%E’\RiE\ ~ MONMOUTH /
AN S
o~ AN
¥

\

SALEM \\ 4
/ \1[ N )
S\ ATLANTIC 7
CUMBERLAN DLM A
f ~




APPENDIX A - BASIN 2 AERIAL MAP PRINCETON HYDRO, LLC.

SUBSURFACE INVESTIGATION OF RECHARGE BASINS 1105 LAUREL OAK ROAD
BASIN 2 SUITE 136
CHESILHURST PUBLIC WORKS BUILDING
CHESILHURST BOROUGH VOORHEES’ NJ 08043
CAMDEN COUNTY, NEW JERSEY
SOURCES:
LEGEND 0 25 50 1. Site boundary depicted herein is not, nor is Y , y

intended to be an official property boundary. \, ATLANTIE ,

. Feet The site boundary depicts the estiated extents CUMBERLAND
Site Bounds of the basin footprint.

linch equals 100 feet 2. 2002 Ortho Aerial images shown as provided W?PE’W

by the NJDEP.

o
|
=
S
°
>
T
c
2
©
o
c
o
=
2
>
o
o
6]
=
a
o
L
@
<
&
1o)
[=]
<]
N
1o}
N
a
)
w
T
X
E
o
5]
=
Kt
[}
<
N
c
7]
©
@
<
X
°
c
@
Q
o
<
[a]
x
=
0
Q
=
o
=]
<
~
Lo
=
2
o
<
o
B
[
~
[15)
e
z
B
T




APPENDIX B - TEST PIT
LOCATION MAP




Test Pit Locations

$ Test Pit/Piezometer

-E- Test Pit

TR /P74

]
3
4
S
ks)
>
I
c
=]
©
o
c
a
=
>
Q

Princeton Hydro

FIGURE 8: TEST PIT LOCATIONS POINTS |  PRINCETON HYDRO, LLC.  NEWJERSEY COUNTY MAP
GEOTECH BASIN #1 1108 OLD YORK ROAD \MERC;FL? oNoUTH
PINELAND COMMISSION P.O. BOX 720

WINSLOW TOWNSHIP RINGOES, NJ 08551
CAMDEN, NEW JERSEY D BURLINGTON\ OCEAN
SOURCES: OUCEST
SALEM

1. Site Boundary is not an official PLS survey.
LEGEND Property Boundary may be inaccurate. (‘ . ATLANTIC

" t
Site Bounds e 2. 2002 Ortho Aerial images shown as provided CUMBERLAND/\%A/
by the NJDEP. e
1inch equals 100 feet e EM
3. Test pit location points GPS'd by Princeton

Hydro, LLC. L;

ects\0579001\GIS\MXD\Sitel_Test_Pits.mxd Feb 22, 2005 3:51:56 PM, Co

/

File: P:\0579\Proj




Test Pit Location Points
O Piezometer

'E Test Pit

FIGURE 8: TEST PIT LOCATION POINTS PRINCETON HYDRO, LLC.
GEOTECH BASIN #2 1108 OLD YORK ROAD
PINELAND COMMISSION P.O. BOX 720

CHESILHURST TOWNSHIP RINGOES, NJ 08551
CAMDEN, NEW JERSEY BURLINGTON | OCEAN

SOURCES: OUCEST

1. Site Boundary is not an official PLS survey. SA"EM
LEGEND ) > Property Boundary may be inaccurate. J]\ < ATLANTIC
Feet
Site Bounds 2. 2002 Ortho Aerial images shown as provided CUMBERLAND
by the NJDEP.
1inch equals 50 feet

3. Test pit location points GPS'd by Princeton

Hydro, LLC.

O
]
O
g
°
>
T
c
2
©
o
c
o
=
2
=
a
1)
&)
=
o
N
b
S
s
™
1)
=]
=]
«
o
N
a
5]
w
o
X
£
g
=
ol
7]
@
)_I
o
2
5
[a]
x
=
]
Q
=
o
=]
<
~
Lo
=
2
o
2
o
B
[
~
[15)
e
z
B
T




APPENDIX C -
CONCEPTUAL DESIGN
PLANS




—

i 1 et b A DL S T

Ttk

e ——

—

ian n.ﬂ.h._n__.._.: :

T memin Ly, [180]

=,
- 2
: _

N

i .l., ﬁ.r _

== —
WFILTRATION  BASIHp

T LTl El L 1 Cs AT

\.ﬂ._ .

e e’

1_11 11

AL T T A 8

e
i S

Y

hIIﬂI_MHmﬁHr!

EERLEUNTRL e an gy LR E.AEE..F:.

aEaNERER

PRINCETON HYDRO, LLC.
1105 LAUREL OAK ROAD

CONCEPTUAL DESIGN FLAN

APPENDIX C -
GEOTECH BASIN #1
PIMELAND COMMISSION
CHESILHURST TOWNSHIP
CAMDEN, NEW JERSEY

SUITE 136
VOORHEES, NJ 08043




I\ : Ll 1
NG\ AN
1 \ ., o T
i R 5 h i 4 -
%, . \ : "i' '\-\.\,_\_\_. _:".- - :
) AT Ly L
: . . \ B ?!‘ ‘ L= "q:'. ?
[ A P s " il e L,
< NI A
- th\ P 1.-_’-“}% Y . Lad l;-_-.
= 'qql\. -~ et (T8 k,ﬂl Ty
uJ “ Ay g . | i i
e )‘?{:: ok JF@&E‘ ks Py v"j'_ﬁr"? p
-l’v_L‘- g U ‘-;-' i l::l. m
o T e o g ..-".'
< Ky
P WA E < &
=, (L

Frinceton Hydro

APPENDIX C - CONCEPTUAL DESIGN FLAN

GECTECH BASIN #2
FINELAND COMMISSION
CHESILHURST TOWNSHIP
CAMDEN, NEVW JERSEY

PRINCETON HYDRO, LLC.
1105 LAUREL OAK ROAD
SUITE 136
VOORHEES, NJ 08043




APPENDIX D -
SUBSURFACE LOGS




“ e =
Chenl: 7Hethrsd

-.".J-'-'k-.~'-|1'-.iu.'lf-'

et il Tawnship Health Department
el = L e S e AL O g Project No. | S ot |
\emforo g OUich e b S il [Date: [ ?ﬁ | (5=
[

1 e, O o —r L 5 - g
Soil Leg Mo, P Biock: 2 S0 Lot —7 Fha J,.'L_;Ir 7
Horizon A& {opsailFill Depth 0 -4 Color_ fout Ble

7
Soil Texture Coarse Fragments Structure water content consistency
3 Mgravel i3 max) ';:;Lﬁf'-;“i_j (::rﬁa = EHI“E-J-E-T Blocky dry i J@ESE__.:'
iy sand £ % cobbles 10" max) moderate “jmedium §  subang. ocky o moist frigtie
aAndy i0aM ) % boulders (=107] strang [COATEE c_';-g_rgnul;jr_';. slightly moist firm
lamT—— :Err:;-ﬂ‘jr.a n wet camaniad
[ Iplaty piastic
] \alructureass SHICKy
andy clay loam i imassive
2y lham :'r.-ur.lue
=3ndy cliy iprismatic
i it
i 1
1 i
[l |
I
H
_ Boundary = roots mottling: Depth [+ Color 4
.t:ru_gL»'_.'LL:' -Cfsmmh(_ﬁ Fiey (5% max) fine Ferwr (5% M) fing {=5 mm) fiesiril
Irear = 2 5 wavy BOmman (209 maxy fedim comman (20% max) medium (15 mmj distinct
radual =5 irreguiar  many (=205 coase |many (=205 coarse (=15 mmj prosminenl
fruse = " brosen nane none
- 1} = M m K 1 =
Horizon  TeopsoiliFil Depth Ft'= <" caler_ [P7F e
Soil Texture Coarse Fragmants Structure wiater content consistency
P — e i —
sand £) wgravel (3 max)  Cweak l:’!nne - languarblocky  [dry foose
oAy sand (2 % cobbles (10 max mocerate Limedium  fsubang Blocky miolsl Ttanie
aandy kam 05w houlders (=107 strong icoarse”  igranular w[Ehahtly moisT™ firm
oarm i ¢ isingle grain '.'.'E% ; camanied
ilt Inam i Tiplaky plastic
il H (stnuchurelass sticky
aney clay loam H i massive
ay loam 1: Ewﬂd_rjr:
candy clay ! ipramatic
ity clay | |cloddy
oy : |
nadrock i ]
Boundary rools mottling: Depth o en Color A
brugt = 17 ;r_le:lEtl_'l-j E:.u 5% -'fl.ﬂ:lt:l 5 Erey faws | 5% max) fim (=5 mim) faist
Clear = 25" Covavy = FrE0EE max]l  medium comman (20% max) meadiurm {15 mm) dislinat
radual <5 Siitenulas  |many (220%) coarse |y coarse (=15 mm) prominen
moses > 3" Groken Mo none
Haorizan Topsail/Fill Depth 26— 54 color (OUE B5(E
Soil Texture Coarse Fragments Structure water content consistancy
i i
- e P, i L=
2 g gravel (3" max) (|weak ) fine ™y Langular blocky dry Cllogse
i e pobhles (19" max) Fioderais :I‘I’flEI:IILlll_t"l. isuhang blescky molst—— friahle
e bouldars (2107 strang EEEC igranulan__ Claligntly moist. £
! 1zindee grain ] WEl cemented
i iplaty plastic
i istruchehss sticky
imu::su:'cc
twedge
\prismatic
Ed-:.t-.’:}'
|
Boundary roots motiling: Depth A4 Color_ A
It f-s-:m:ut:'_-Fj lew (5% max) fona faw (5% max) fine (<5 mm;} faimd
e commuon (20% max)  medium commcn (20% max) medium {15 mm} disting
irregular _|;|_1u|.|_-‘r_‘|j'-2:ﬁ-:.;- COarse i (=20%%) coarsa (=156 mmj predminant
proken  (nona ™  neng




s

= bkl 2l Township Heallh Department Client: _hhetamay  Lana i
Bt A el AD ST TD SSn ful (CSmT el Project Mo.: __, &9 . dgy
-"_f:.' ASadd murloE peE AL Date: .||;l'l"'-|:_i|'l (35

Block; Z5 o<

i . s ok Py
Soil Log No. 1p_ 4 Let: Phae 2afl.
lHorizon  TopsailFil Depth 54" -G0"  color_lp Y2 bil
Coarse Fragments Structiire " |water content consistency
G Shoavel e fweak/  Afine T~ langurtlocky  |dne  Jioose_
£ & cobbles (10" max) moderate  Smedium | subang. Blocky st . Treabis
O % boulders (=107 strang :n‘.-uawe igranular SOty moist firm
i C{?j_i.r_a@le grain wiet cementad
H Pty plastic
i istruciureless slicky
E Emassiw_l
r wedge
! Ipnismalic
| ictoddy
i i
| 1
i i
Boundary roots mottling: Depth /2! Calor  /£% '.",.-f:-i Gl -=:.-f,.’3 =
smoolh ) [few (5% max) fine fow (St may e (<5 mmp taini”
waTy  feommaon (20% max)  medivm _|common {20% max) mediit (15 mmj) distine
ireguiar | many (=20%) Coarss many |=20%] coarse (=15 mm) PTG
nroken {'nnr&'ﬁ naong
: i ; gt oL . T2
Harizon Topsail/Fill Depth Yo - JOZ Color 188 Hi=
5ol Texture Coarse Fragments Structure water content consistancy
i o I
24 gravel {37 masx) weaks  Atines Eap_qn.-_artiar_tqg ary lonse
_ 0 % eobbles (10" max)  (|moderate ) medium | {Tg?__.:l:ang Bocky™, (moist > CJInable’
O % boulders (=10 strong ict}arsé' "':gil‘anurar---- — slightly maoist ]
! tsingle grain Wil cemented
. Tolaty plastic
i istruciureless sticky
i imassive
! naedge
] ErEsmatic
- Iloddy:
! i
1 i
: i
roots mottling: Depth Color
=1 E;lbgﬂ.a P (5% max) fing e (5% max) fine {=5 mam) faint
clrear = 2.5" Wy common (20% max)  megium comman (20% max) miadium {15 mm) distingt
radual =5" irmegular [=20%) Coarse I coarse (=15 mmj prominegn

1204
e

Topsoil/Fill Depth jo2'- j6L"  Color  [Du@ /4
Soil Texturs Coarse Fragments Structure water cantent consistenc
e B
—
sand O 5% gravel (3% max) weak iting jangular blocky dry loose
Inamy sand S % cobbles (107 max) maderals irnedfurn isdbanu. blocky  ([moist Inate
sandy Inam D%, boulders (107 ([Etrong icoarse igranlar =hghtly maist C fierm
loam = i 1gingle grain wet CEmented
ilt loam | Jolaty pastic
E :g.[_ru;,luggless SHcky
andy clay koam ! IMAssve
lay Inam A jwedge
sandy clay H iprismalic
sty clay :‘ :’clnrh:llrl
] I
rock E
Boundary rools mattling: Depth Color
abvupt < 1" smoath  |few (5% max) firse: fesy {55 max) fine {=5 mim) fain
Irear < 2.5° wavy commaon {205 max)  medium comman (20% max) medium {15 mm) distingt
aradual <5" Irregqular |many (>20%) coarse My (=20%} coarse =15 mmj Ominen
iMuse = & braken ng ne




i ; . — Ty | r
- . 34 M4 X F'ownship Health Department Client: _ +1ms L fnin g Sk
ELeiz= BRSO ADAteanT TC Shaiold  CanTed Project No.:, 5 7% o=)
Wit oed W = Date: | /q]o05
T 7 T -
Soil Leg No. T2 Block: 25564 Lot. 7 ;?}'.:'JL; lafs
lEonzen. (TopsoiEill Depth_©'-L." Color [One Bz
Soil Texture Coarse Fragments Structure water content |consistency
nd & gravel (3 max) weak ) ine fanguiar blocky  |dry. loose .
Inamy sand {1 % cobbles {10" max) erate 'rned'u_lp Isllg;ang-héloukv *Fﬁmst ile
andy loam % houlders {(>107) strong | COATSR rranufar snghtl;.- matst firm
r i TNl grain it caementzd
laam ! {platy plastic
H 1struciureless slicky
ndy clay leam E Emass.we
ay loam [ nwedge
sENdy clay Iprismatic
ilty clay ycloddy
2y !
i
!
Bouncary roots mottling: Depth Al Coler  Add =
@Lﬁ_ﬂ. T (BShmanxy H‘m : few (5% max) fire (<5 mm) faint
wavy oo i:nmmnn [20%% nl-a.le_ 3 IT|EI:|IIJﬂ'I cormman {20% max) medium {15 mm) distinct
iregutar  |many =200 coarse many (=20%) coarse (=15 mm) prosminent
broken (rbin-y fofes
.y (LI || d
~ Topsail/Fill Dapth ‘& — 7= Color |15y [.f'f
Coarse Fragments Structurs water content consistency
i
—
3% gravel (37 max) weak %'T._I .mmr bigdey  {ary_ loose
% cobhbles (10 max) ,i‘mnderatr ng_UJ!J_m ] .qu.r y ¢]noist | friatia
3 ™ boulders (=10 [EIfBhE ~ icoarse g 'éTq:F']I}- maist firrm
| I:,iw;l qrain wiat cemanlad
! iplaty plashc
{ |struciureless sticky
i imassive
: iwedge
! prEmatic
i icloddy
| |
i 1
H |
roots mottling: Depth At Color A4
y smooth | few (5% max) fine few (5% max) fine {=3 mm) fainl
i el 1-.-?-.?9'~_. comman (20% max;  medium common [(20% max) medium {15 mm) distnet
iadual <5" lf\lﬁ\egﬁlﬂr Mi'ibzo.fn‘- coarse (=205 coargs (=15 mm) prominert
g = A" DiCHan nan )
Horizan Topsoil/Fill Depth _24%- 239"  Color [/ eFi
Soil Texture Coarse Fragmenis Structure water content consistency
i [}
i (]
——. i
f ' gravel (2 max) wean Q1_ﬂ13 ] .arlgl.-*ar blechy dry loose
inamy: sand 4 S cobdiles (107 ma) moderals medium |5rvbang blocky .:mc-lat § LiEREE
sandy loam [ % boulders (=107 C_ AT icoarse Igmnula ST mioist C:: firm
s 1 ingle grain wist [Eemeahiled
1 F,,,,,.', plastic
E .stn clureless slicky
sandy clay loam i qnassuue J
| G
{ iprsmatic
i icloddy
|
_Boundary roots mottling: Depth /A% Color 424
Lr.ml < 1,,»' ~Emoa - lew (5% max) fing fiet (550 max) fine (<5 mn) fainl
f&ar<2.5" way commoen (20% maxh  medium cammon {20% max) miedium {15 rim) digtinel
aradual =5° irregular imany {=20%) coarse many (=20%) coarse (=15 mm) praminefnt
IMuSE > & orokan  paons ooy




II':?TI"L' L_'i'!f..l.-'r) | I'((\_. sk,

—1 Ll 34 i v Township Health Department Client: 5
= i BASM S0 WEAT To S el CAMTEL Project No.: | 5749 00f
Mgl N Dale: 1< fos
5 - 5 EEpr gl L Y I
Scil Log No. '!';(.:' 2 Block! g 5o Lot Ir:’]‘-.fu}., Dok
Horizon TopsoilfFil Depth _ £o'=7L"  color 1i5yR 544
Soil Texture Coarse Fragments Structure water content consistency
%3] — i i
A = gravel (37 max) L4 wieak Eh!‘lg jangular blocky gny— loose
5 % cobbles {10° max Moderate  Afhediun isubang. blocky {|muoist < |tnaple™y
(T2 % boulders {=10%) sirong _icoarse Il’i;ﬁulg_r} 'E‘hgﬂnfzmmst i —
T —— rEingle grain wai cemeanted
!platy _fplastc
(slnictunelass < | shicky)
:' massive o [
1
; jiecioe
b fprismatic
clodidy
¥
]
r
1
Boundary raots mottling:  Denth AA Color_ ant
Eebrupt=1" smogth  ffew (5% max) fine few (5% max) fina (=5 mm) faont
Irear = 2.5% '{_'_'_a‘ua'.'g.-'___ cammdan (20% max)  mediun commaon [20% max) medium (15 mim) distmet
radial <5" iregular  [many (=20%) coarse many (=20%) coarse (=15 mm) pramingnt
IS =07 oroken  frione [FioE
IHurizﬂn Topsoil/Fill Depth 74 - /21" Color (Y9& & |{-"=
Coarse Fragments Structure waber content consistency
: PR ; S i o,
i o gravel (37 max) {___\'.-_E_a}'; Hine 1amgular blocky 95'_ _h lnose
=% cobbles (107 mex) moderate \imedium/  jsubang. blocky [Maoist ) LUELE
S ue poulders (=107 slrang !ma’r‘:.'e granidar shgntiy molst firm
1 q_@'pg_le grain wat cemented
! il plastic
i |sinucurelass sticky
i imassive
a fuecce
N Iprismatic
; teloddy
| ;
i i
!
Y roots mottling: Depth /AA Color A4 i
2 gmmlli'_, few (5% max) lirz faswy {550 max) fing (<5 mm)| faing
wavy  |common (20% max)  medium common (20% max) medivm (15 mem) distinct
Hregila any (=20%) coarsa many (=20%) COarse (=15 mm) praminent
Em‘ { f--:-.E
. 5 . T ——— —I—-—._
Harizon Topsoil/Fill Depth Color
Soll Texture Coarse Fragments Structure water content consistency
B gravel {37 max) weak iine angular blecky  |dry loose
Y oobbles (107 maxk moderais jmedlum is;-l:-ang. tacky maist fnable
“u boulders (=10 strong ICOarse igranuglar slightly mast tirm
. 1single grain wel cemeanted
i iplaty plastic
; Estru:mlrehe_ss slicky
:THESEIUE
i jwedge
| {priEmatic
:' il:l:ld-:ly
i
Boundary roots mottling: Depth Color
brupt < ** amoalh fwr (5% ) fing few (5% max) fine {=5 mmj faint
clrear = 2.5 wavy eammon (20% max)  medium comman {20% max) miedium {15 mm) distinct
gradual <5 iregular - fmany (>20%) coarse Mty (=20%) coarse (=15 mm) prominen|
muge = & araken mone none




.L..-IIII-'-

STl P Township Health Department Cliznt: P':JFH.[;'J“__AhWJL Jr—tii"“-""n
Cl & Bilin) Aoy AdenT  To 5% CanT Gk Project No.: 574281
S i e Date: _,l,'*”n'.w:
Soil Leg No. TS Block: 7 &g Lot 5 e ey
L
: AT : T e N
Horizon_ ﬁ opsoiliFill Depth [ fi 0 Color Fo - = ,4; )
Soil Texture  |Coarse Fragments Structure |water content consistency
———— o T ] o
T3 shogravel (3" max) weak! Ming e langular blocky  fdry [« lnose )
SEFE., _ {3 % cobbies (107 may) modarate rmemum,; isubang. blocky ¢ matsl; Triabie
ndy loanm ) S w bouders (+107) strang 1Coarse rgranular. "E-Tl'gﬁih.r moist firmm
! TalE grain wel cemented
A ,plaw plastic
' StruCiurekess slicky
nidy clay leam ! Ernasme
i fwidge
sandy clay y Tprismatic
| i id:-ddi'
i 1
H |
! i
Baundag roots mottling:  Depth A4 Color 64
pt< 12 Csmooth ) (iew _;5% ] ,-/ fire ™ [few (5% max) fine (=5 mm) faint
- 5 waEw comiman (20% rnaxh_mf'dnm | cammaon [Z0% max) miedium {15 mm) distinct
radual =5" imagular  (many (>20%} coarse many (=#0%) coarse (=15 mm) promanenl
nroken none {none
I E i L fi..':l. L ik A
Horizon TopsailfFill Depth (2 Color TiS5qE &,
Soil Texturs Coarse Fragments Structure water content consistency
I i
- e i
5 %gravel (30 max) weak __ /ifine T anguacbiocky {0050
5 % cobbles (10" max) ] mr:-ﬁ_erg-._e, 'mE'dlurn_ﬂ'! subang. I::I-:-:h;«:. ar mcusf“ C triable,
T % bouldors (>107) ETrong ICOarSe i e Tgntl; st i/
; :qlngle g'am et lcamentad
. Ipiaty plastic
| {structureless sticky
i jPrassive
1 1
i Iwetige
i |prismatic
i Icloddy
i i
1 ]
] i
roots mottling: Depth /4 Colar 444 -
1 i smonth  [lew (5% max) fine few (5% max) fine (=5 mmj fainl
=7 5" ¥ common (20% max]  medium comman {20% max) mediten {15 mm) distinct
a" irregudar  many (=203%) COATS ma_m (=20%) coarse (=15 mim) praminent
n brokan [s] nones
e — _— — S =
- 1T = PP T |ll-' — 1
Horizon TopsoilfFill Depth ~--,'-|| -G8 Color ;t:
Soil Texture Coarse Franments Structure water content consistency
: :
[ % gravel (3" max) weak Cifing ) sdngular blocky doy looga
lnarmy sand ' % cobbles (107 max) maoderate imedim isubang. blocky ¢ maoist | fable
andy loam _ L3 % boulders {=10%) Cﬁlﬂbn&, icoarse fgranitar [Shghtly maist [hrm
' 1=ngle grain wet cEmentad
' inlaty plastic
i :a:mdux-g:ess sticxy
sandy clay lnam i Imassue
| 'wedgE
i | prismatic
i j choddy
i i
[} i
i H
__Boundary roots mottling: Depth A _Color &4
brupt <152 smooth  few (5% max) fing few (5% max) fine (=5 mm) fainl
tear < 2.5 Ly comman (20% max]  medium comman {20% max) medium (15 mm) disfingt
radual =5" Irequiar  pmany {=20%) coares many {=20%) coarse (=15 mmj prominent
INnse = 5° broken  (inone fione 3




b 1Ll MiA Township Health Department Client: _Piricanng (omm,
= BASW Anidecint T ol chaTl F"rnjet:t Mo = 75, 22|
fripdiend | Date: | |"” s
Soil Log No. 5p 2 Block: 25 mn4 Lot: 7 Pag o 2of2.
Horizan Topsoil/Fill Depth _ %"~ 4"  color 712 B |4 )
Soil Textura Coarse Fragments Structure 1waber content consistency
sand L2 % gravel (3 max) Li=ELS. ,r’,(_r'IE & 'angula:nlur:lﬁl dry loose
% cobbles (107 max) ¢ rp_::demte }rmeulum J xﬁuhﬂng bludc;.- ‘l moist ) {: friable",
> % boulders (=107 Istrong ICOAMSE igranular ' [Elightly moist i~
! rsmgre grain wel cemented
i Iplaty plastic
1 istruciurede s sticky
i |massive
E i'.m:lge
i iprismatic
: reloddy
I [
i H
i 1
]
Boundary roots maotiling:  Depth Caolor
ript = 1" gm_:rétqﬁ_é fewd (5% max) fine few (5% mipx) fine (=5 mm) fain
Irgar < 2 87 vy comman (20% max] - mediwm COMIMan {20% max) madiurm (15 mm} distinet
cual =" iregutar  [many (=20%) coarss many {=20%;) coarse (=15 mm} proménent
s = 5" oroken ey i;_ﬁnn;.
: " . [ s wh w17 |
lHunmn._ TopsoilfFill Depth 04"~ € Color_194% 7l
fsoil Texture Coarse Fragments Structure waler content cansistency
i i
2 % gravel (3" max) weah @ Iar'gllﬂrt-}’ky’ oy laose
(= % cobbles (107 max) H.‘lwﬁé:als ymeadium 'fuhang blocky (’: rru:nlst frinble
£5 Y% boulders (=107 ([strong> jcoarse igranlar shightly maist i
= i :5 nale grain wel Eomenled
5 Iplaty Mastic
i istruclureless sticky
H ( .'mags.we'-
i lweTj'gE
| 'plrsrnall..
| rehoddy
| |
roots motlling: Depth 7l " Color s
e (5% rrae) fine fewer (55 max) {:..u@_{f._ﬁ mm_-]-" ('_:L-a_lnE ]
comman (30% max)  medim cleommon (20% mu}_ medium (15 mm) i tine:
imegular  |many (=20%) COAISE many {~20%) coarse (=15 mm) prominent
OiGEen M
— — —— — o e ——
Horizon TopsoillFill Depth ®"- 7' Color . IqBul Si4
Soil Texture Coarse Fragments Structure water content consistency
ey i | =
G Ay aravel (3" max) L: wWea ifing___ janguiar blocky dry i "3":'55./’
amy sand T 5 cobhies (10° max) moderate ~TMEdUM™  isubarg, blocky _(moist ) [Trane
andy loam % houlders (=107 Shrong VCOEISE igranular - Elghily moist tirm
! ingke grain | wid cemented
! ipiaty plastic
! I:Et.'m::unseless sticky
andy ciay loam i Hmassive
1 | jwedge
sandy clay ] prigmalic
i 1oy
|
|
Boundary roots mottling: Depth S0 Color A4
zhrupt < 1" smooih faw (5% man) fine fenw (5% max) it (=5 mim) fzint
Iraar < 2.5" veawy common (20% max]  medium cammon (20% max) mEium 15 mm) distinct
radual <5 irregular  |many (=20%) COge Many (=20%) coarse (=15 mmj proaminent
iHuse = o' proken  {{none) none




EL bzl

v In

Birdid  ADyAERanT

Township Health Department
T

S O el

Mo i 1T

Client: Fruplses i,

Project Na,;

T

Date: LIJ"I;J'c;-:

—_—

Il Log Mo, T - ¢ \ P
Soil Log Mo, P-4 Block: 70 Lot: 7 Pacis |of T
L] S i i y C
Horizon__ ( TopscillFill Depth - (= ! Color_ |04 22
Soil Texture Coarse Fragmants Structure water content consistency
— — TR i s,

{ % gravel (37 ma) (_ weak | tine fangula iy loose)
namy sand % cobbles (107 max) [moderatl 'medlum_J iEubang. biocky |Cmmsl Triable
andy loam " % boulders (=10') strong 1COarsa Jgrantar ar Shghtly most firm

| lsnr‘@r! i grain wet cemented
: :|:|Ial';,r plastic
: 1struciureless shicky
anay clay [oam E Emags..m
I hwedge
: Iprismatic
=' iﬂmﬂ&’
H !
n 1
! H
Boundary rools mottling: Depth A4 Color A4
. e
(:F huk} b few (5% max) fine fesws (5% max) fine {=5 mam) taint
Irear = 2.5 waw_ 1 COMIMION (20% max) edium common (20% max) medium {15 mm) distmct
radual =5° irregular | many (=20%) coarse E.Daﬁ}f{hzu&&] coarse (=15 mmj) prominent
Musa = & Droken nocne l i’i
4 ] FUEE . el i -
'Hcmzr:m Topsoil/Fill Depth v = 5& Color ¢S5y L,f L
Soil Textire Coarse Fragments Structure ]wamr content consistency
I
£ % gravel (3" max) lweak, Cﬂne 3 ,unguj;u blogky  (dry nose
|,|! %o cobibdes (107 max)  ({moderate .rrE-l:.‘lum - ﬁuh:ng blocsy ™ (|maoist (] friable
L % bouldars (=10") strang :tDar&E‘. _.gr.a"udm 'Eﬂgh[ry meist firm
! 15inglE grain wiat cemented
| iplaty plasic
] 1siruchreless shicky
i I:I'l't-uhiive
widge
Ierismatic
! icloddy
| E
i !
roots maottling: Depth A4 Color A4
few (5% ma) fine fews (5% max) fine (=5 mm) faint
commaon (0% max)  medium coanmon (205 max) iesdiurm {15 mm) distinct
mﬂn_'[ [2-2"-"%} coarse mEny (=20%) coarse (=15 mmj prominent
o ohe
— —_— —— ———
Horizon Tapsoil/Fill Depth He "= 44" Color
Soil Texture Coarse Fragments Struciure water content consistency
— i

o % aqraved (3" mid Wk, {ifine } iEnguasbincky  dry loese
oAy sand 9% cobbles (10° max) jmedaraie  smedium ; w:x_irg hlcu.k-,- Amaest’ Ual:n 2
andy lcam 8] __".-"- baulders (=107 Ustrong % icoarse igrantlEr shghtly moist {tirm

—_— 1 ’$|ng!-r.- grain et cemented
. ipeaty plastic
i isteiugless shicky
noy cley loam t @assivgj
! ! WEE
angy clay ; | prizmtic
i > j idadd,.r
i i
i i
__ Boundary roots mottling: Depth /=% Color =7
rupt < 1 smuE}l few (595 max) fine ferw (5% rrax) fine (=5 mm} faint
Foar = 2.5" Wy comman (ARG max)  medium commas (20% max) medium (15 mm) dstingt
radual <5 irregular  |many (> 30%) coarse Fy (=209 COArse (=15 mmj prominent
Iffuse = &° Lroken I'I!'.Il'lg,‘-'




d [ A ___Tewnship Health Department Client: _[-“m £l Al § {:-J.v._m.

EL i bl Efdipd ADIATEOAT TO Serdisd  CiwaT (2 Project No.: s .20
B S e T e Date: I[/:llll.:":'.r
Soil Log No. TP - Block: Sa4 Lot: - r!"jﬁ.-.’.'ql_} .;ff.ai-ﬂ,
Horizan TapsoiliFill Depth _ “1“t"-Clis"  Color 154 Sl
Soil Texture Coarse Fragments Structurs water content consistency
o i i 11—
2 % raved (3 max) C_“E'fslg. i £ 1anpular blocky dry |loose)
£} % cobblas (107 max) moderate Amediun,  Jsubang. blocky ] moaist; rable
€2 = boulders (=107) strong :t‘ﬁﬂ‘rﬁ‘ igranular, T[Emghtly maost fimm
i 1EINgIE grain wal cemented
x i platy plastic
i struciureless sticky
i massive
jclay loam swedge
sandy clay Iprismatic
cilty clay 1 {cloddy
ay : !
rock i 1 I
Boundary rools mottling: Depth A4 Color_MA
abrpl = 1" amodih few (5% max) fine T (5% max) fine (=5 mim) faint
rear < 2,57 wavy comman (2% max)  mediom COmmon (20% max) mediem {15 mm) distinct
radual =5° sregular | many (=20%) COArse lmany {=20%) coarsa (=15 mim) prarminent
Lgse = &° oroken  (|noned it
Ay o
IHorizun Topscil/Fill Cepth Color e )
Soil Texture Coarse Fragments Structure water content consistency
i |
and % gravel (3" max) Weak iTlnl} iaﬁ;ular blocky dry logse
leamy sand - % cobbles {107 max) moderate  jmedium isubang. blocky maist friable
sandy loam = % boulders (=107 strong icoarse igr.:lrmlar slightiy maist e
lpam i teingle grain wat cemented
st loam ! Iplaty plastic
5ilt i istruciurelpss shicky
sandy clay loam i imassive
lay loam fwadge
Andy clay fpmsmatic
ilky clay teloddy
= i
badrack i |
Boundary roots maottling: Depth Color
lasnupt = 1" amoalh  [faw (5% maxh fine Fenw (5% mzi) fing (<5 mm) laird
cirear = 2.5 wavy common (20% max]  medium COmmen {20°% max) medium {15 mm) austine
radual =5" iregulas  |many (=20%) coarse many (=203} coarse (>15 mm) proamineEn|
IHUsE = & Braken noane none
e T e o —— T e e
= " e — e —T= = e — e e e B e
Horizon TopsoilFill Depth Color
Soil Texture Codarse Fragments Structure water conlent consistency
: i
o gravel (3" max) wedk tine angular blacky dry loose
inamy £3nd % cabbiles (10° maz) maoderate Emed i isuhang blocky  |mioist frabie
andy kam L % boulders (=107 slrong JEganse jaranalar slightly maist firm
H |smgle grain wel cemented
; \plaby plastic
i istlu:lu.‘ee&aa sticky
sandy clay loam ! MG e
: twedge
andy clay ! prismatic
ieloddy
1
i
H 1
Boundary rools mattiing: Depth Color
brupt < 1* smocth few (3% max) fine few (5% rmax) Fifsa (<5 mm) faint
Irear < 2.5° Wavy comman (5% max)  madium common (20% max) medium {15 mm) istinet
raciual <5" irragular  Imany (=H0%) Coarse many (=20%) CoAFSE (215 mm) promenent
IfuEe = 5" BroEen nong nang




EL 6hye J/A

= i ; P
_ Township Health Department Client: £}y ¢lends Lommiskagi
Te Project No.: 4 74 A7
F4i Date: |/ Z7/4% -
Soil Log No. . Block; Lok
10-4 4 L3S e ) Fagz |
- =REE o :
Horizon_A _(TopsoilFil Depth (- & Color_ /0y i 7/7
Soil Texture Coarse Fragments Strl.n:ture watar content consistency
E E B graved (3" max) tak iangular blachy dry {Eose 7
% oobbles (10 max)  (moderate t : iaubang. blocky 0| friatie
{0 % boulders {=107) strong Coarse (|=hghthy mois firm
i 1single grain w2l cementad
; Inlaty plastic
i istructurebess shicky
| imassive
: iwedge
} ! prismatic
i i cloddy
1 1
] 1
i 1
: ~:
Eoundary roots mottling: Depth A/ A Calor M/ A4
fiew (5% ma) fiew (5% max) fine (=5 mim) fant
waany COMMang2ih max) comimon {20% max) medium (15 mm) distinct
irregular | Cogrze (=20%) coarse (=15 mm) prominenl
oroken  ndne
i, £ :
IHurizon_ _TopsoiliFill Depth § — / f Color_ [ 8yy 51/ )
Soil Texture Coarse Fragmeants Structure watar content consistency
' i
— 1 ——
S gravel (3 max) ek Ehne tanguiar bocky dry dloosea 3
pamy sand B eobhles 100 max) EE i Jaubang. bliocky isl friable
sandy loarm % boulders (=107 strong !cnarse : lghtly mois firm
! 15ingle grzin weel cemented
silt leam ] 1platy plastic
i istructureless shicky
sandy clay laam i Emassi'.'e
lay koam H iwedga
andy clay i tprismatic
ity ciwy ' il:'lud;i!.r
; |
oCk i i
EBoundary mottling: Cepth M,"j‘f Calar :‘V/A
{line} few {555 miaxh [k (<5 mm) faing
comman (20% max)  medium commaon (205 max) medium {15 mm) distincl
radual =5~ Imegulas fmany (=20%) coanse many (=0%) codrse (=15 mm) promingnl

Muge = o Doken none

Coarse Fragments Structure water content consistency
| i
1 i
% gravel (3" max} weak ifine pangular Blocky dr loose
)% cobbles (10" max)  {oderate) shedum)  fsubang mecky (o) fable
1t boukders (=107 sirong icharse slightly maoist (firm
. tsingle grain el cemented
1 \platy plastic
i IEELPJCI:JTElF,'.SE\. sticky
: EI‘HESEI'-'E'
- hwedge
i Lprismaic
i icloddy
[} i
:
Boundary roots mottling: Depth Ng‘rﬂ Color N4
b armocih i 5% T (5% max) fine {=5 mm} faind
wavy commad {20% max)  mediom common {20% max) rediurm {15 mm) digtinct
ireegular fmany (=20%) Coarse Efni [=208%) coarse (=15 mm) praminent
oroken noneg One

of J




EL jehle

Township Health DeFlaﬂment Client: fiye a1 i £Staw
Project Nﬁ_:_ kA
.Lr:'e.rm‘ﬁ' ﬁufgnff fr'% ﬁﬂ.ﬂh Dale: Zr8F

Soil LogNo. " p_ o Sl 4 Ml e W E, Lagg 2017

: T e '}
IHorizon Topseil/Fill Depth | 277 Golor 7 {'“ﬁ 5/4
Soil Texture Coarse Fragments Structure water eontent cansistency
i i
i £ % graval (3" max) waak Hine 1anguizar blocky dry loose
£ % cobbles {107 max) isubang. blocky  qrfoist> iahie
£ 5 boulders (=10 sifong IF-::nars& hranuiar slightly morst lﬁ%)
i isingle gram wal cemanted
i splaty plastic
i jsluctureless sticky
j ims.ss.l-.re
] Iwedge
i | prismiatic
H | cloddy
i i
I i
[} 1
H !
Boundary roots maottling: Depth M;f,d- Color  N/A
cih T (5% mix) fine Teswr (5% max) fine (=5 mm} faint
wany commaon (20% max}  medium commodn (20% max) mdium (15 mm) distinct
ireaular |many (=M%} coarse marrg.r [=20%6) coarse (=15 mm) praminent
neokeEn
I : T FLn e
Harizon__ Topsail/Fill Depth 27 — FE Color -
Sail Texture Coarse Fragments Struetiira water content consistency
i i
Yo gravel {37 max) Witk iangular Blacky loose
£} % cobbles (107 max) moderate  pmadum jsubang. biocky friable
3 % boulders (=107 Etranﬁh icoarse ]gca-:u:ar slghtly moist fhrm
! 1single grain wel mented
i JFlaty 4P
i Jabnuctureless sticky
i Mmassiv
i Iwedge
| iprismatic
| icloddy
i i
1 L]
H H
ny roots motlling: Depth A/ Color A4
abrupt < 100 @ 'jEﬁ' EE% max ) @J ferw (5% max) fire (<5 mmi} fairt
deear < 25" Wy common (2% max)  meadium comman {20% max) medium {15 mm) digtincl
oredual <5 imegular  |many (=205%) COArsns nany (=20%) coarse (=15 mm) prominent
muge > &° Drexen o
e, e e —
e Rl —
: s ) Ty B
IHﬂﬂzon Topsoil/Fill Depth &7 =20 Color 2 £ vy /2
Soil Texture Coarse Fragments Structure water content consistency

é % gravel (3" max) weak @ @noular blocky d ] [oase
sand € % cobbles (107 max) %IE tmedium isubang. blacky &i} frizbla
tron

s.anu;.- lam _f sboukders (=107) icoarnse igranular slightly moist thm
| paingle grain Wt camented
iplaty -
! ssbructurelass shicky
andy ciay loam 1
! twidge
andy clay i pTismal:
clay icloddy
i
! ;
Boundany roots mottling:  Deplh A.-"f,ﬁi Color_ AlrA4 3
sooin m @ few (5% max) fine (=<5 mm} faint
G%D cofmmon (20% max)  medasm comrman (20% max) medivm (15 mm) distac
imregulas Imany {=20%) COArsE 2n’_§£rz (=207 coarse (=15 mm) P
broken nang




EL [59.5p
. N/A Township Health Department
# ) y &
Lehesithuvst  NT
Soil Log Na, Elock: ,:”

TF-¢

Client; [

14 K41 iy

Project No.: £ 74, A

Date:

L 7104

i I A S AL 7

boac 1d

; A i i o
Harizon Topsail/Fill Depth ﬂ =f Color frp = gn Slhime
Soil Texture Coarse Fragments Structurs water content consistency
i k]

%o cravel {37 max) weal ttine languiarblocky  |diry loose
loamy sand Yo cobbies (100 max} meoderate [madium tsubanp. blocky moist friable
sandy loam % boulders (=10 strang EL‘:CEIrSE: Egr:nnul‘ar slightly maoist tirm

! Isingle grain wal camanled
i iplaty plastic
A (Etruclureless shicky
nity clay loam E imassive
2 iwdge
sandy clay H Iprismatc
i ieleddy
i i
i i
| j
Boundary roots mottling:  Depth Color
brupt < 17 smoath few (5% max) T few (5% max) M (=5 ) faint
loear = 25" weavy common (20% max)  medium commaon [20% max) mecium (15 mm) disting
aradueal <5 iereqular | many (=20%) coarse many (=20%)} cearse {=15 mm) srominent
JiRuSe = 57 Broken nans rone
, el i ] ]
lHI:ITIZEIﬂ__ __ Topsoil/Fill Depth | — & Color [ fyp 3/5
Soil Texturs Coarse Fragments Structurs ; water content consistency
i i
£ Sgraved (2 max) 1@ @ 1engular biocky d loose
£ % cobdles (107 max) modaerale  jmedium tsubang. blocky 0SS inahla
£ % boulders (=107 strong Emamu Fan sl hily moist fik
: isingle grain WEL cemented
I Iplaty plashic
i Istructureless slcky
i imassive
i Iwedpe
1 |prismatic
H icloddy
i i
i 1
! \
Boundary roots mottling: Depth  A/#4 Color A /4
smiood T 5% miax) firne fiew (5% max) fine (<5 mm) faint
wawy comman (0% max]  medidm comman {20% max) miedium {15 mmj distinG
irregular  [many (=20%) CORrES iy (=20%) coarse (=15 mm) DT
coen_Jeene> - o
T = e
. - " T T e W T T e o v o - - Cilerw
Horizon TopsailfFill Depth €7 — [ Color 7 4 5 ;ﬁ;
Soil Texture Coarse Fragments Structura water content consistency
i i
] 1
1 i
5 i
! % gravel {37 max) FL&E} rEngular blacky dry loose
{2 % cobbles (10" max) moderate imedlum jsu.ﬂ.g- blaciy motst Able
() % bouddars (>10") strong icoarse i slightly moist firm
| 1singke grain cemented
i 1oty plastic
E istruciureless slicky
i Imassive
i jwedge
1 Drismatic
H icloddy
: :
H
Boundary roots mottling: Depth  AL/A Color M/A4
e fietar (5% man) firve: few (5% max) fine (=5 mm) faint
weawvy Comemon (202 max)  medium comman (20% maxh medkism (15 mimj distinct
irregular  fmanmy {=20%) COA5H many (=20%) coarse (=15 mm) praminent

Broken

[&]




EiL 159,460

N/A

Township Health Department

Lhesel hupsd, AT

Soil Log Mo. wrllp -

Block:

g1

Client: ﬂ e ,fé[ pds Copmission
Project Mo.; FF 081

Date: [/ 7/4.5

SR A I 0

Lag e Lor7

T
Horizon____ TopsoiliFil Depth J£" = (4" color__ 7,5y Z/E
Soil Texture Coarse Fragments Structure " |water content consistency
Q %o gravel (37 max) weak ﬁiﬁ“_ﬁ Ean-.:rulzu blocky dry loose
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obtaining the latest version of the data.

Photographic or digital enlargement of these data to scales greater than-atwhich they were originally

mapped can cause misinterpretation of the data. If enlarged, maps do not show the-small areas of contrasting
soils that could have been shown at a larger scale. The depicted soil boundaries, interpretations, and
analysis derived from them do not eliminate the need for onsite sampling, testing, and detailed study

of specific sites for intensive uses. Thus, these data and their interpretations are intended for planning
purposes only. Digital data files are periodically updated. Files are dated, and users are responsible for
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SSURGO SOILS
Symbol, Name

AucB, Aura loamy sand, 0 to 5 percent slopes
DocB, Downer loamy sand, 0 to 5 percent slopes

EvfmB, Evesboro fine sand, firm substratum, 0 to 5 percent slopes

APPENDIX E - BASIN 1 SSURGO SOIL MAP
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APPENDIX E - BASIN 2 SSURGO SOIL MAP PRINCETON HYDRO, LLC. NEW JERSEY COUNTY MAP
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:_....: Site BOUﬂdS ° of the basin footprint.
Roads 1inch equals 600 feet 2. SSURGO Soils data from NRCS soils survey
of Camden County as obtained from the NJDEP
GIS website (1999, 1:20,000, 5 acre Res.). L//
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REPORT OF ANALYSIS

CLIENT Princeton Hydro, LLC _ REPCRT DATE  02/15/05
ADDRESS 1105 Laurel Oak Road - JoB# 2073 LOTH 8449
CITY  Voorhees STATE NJ ZIP 08043 PO# _ChofCu INVOICE# 256764
O ATTN, OF  Mattfew J. Rice o SAMPLE DATE 01/16/05

Sample #: 28969 Client Sample ID: TP-2,3.4, 51

Il Sample Depth_ M/A  Soil/Pit Boring Number._ NA_ Date Collected _ MNBM0E

[ll. Coarse Fragment Conlent

Total Weight of Sample, W. T, .grams 1,446 .64
Weight of Material Retained on 2mm sieve, W.C.F. grams ___43.48
Wit % Coarse Fragment {(W.C.F. /W.T. x 100) 3.01

I, Oven Dry Weight (24 hrs., 105°C) of 40 Gram Air Dry Sample, grams Wt __39.81 | J9.7%

Il Hydrometer Calibration, Re' /"] 50/657 . 50/47.5
lla, Hydrometer Calibration, Re'1'F 451675, 4.0/68.4

M. Hydrometer Reading al 40 seconds, grams, K1 15.5 | 1:5.0

lfemperature of Suspansion, "I B5.7 , 67.5
V. Caorrected Hydromeler Reading, grams, K1 10.1, 9.9
V. Hydrometer Reading at 2 hours, grams, R2 3.0, 128

Femperature of Suspeansion, G5 68.4
VI, Corrected Hydrometer Reading, grams, R B4 85
VI Y sand = oad R AW X 100 = (38,87 - 10.1) D398 x 100 T4 B4

(39.79-9.9) / 39.Y9  x 100= _7512_
VI % alay = R F WL A 100 84 /| 3581 A 10 1,10
85 / 3979 x 160= __21.36

X, Sieve Analysis
2 wen Dry WL (2hrs., 105°C) Tatal Sand Fraclion

(Soil Retained in 0.045mm Sieve), grams 29,90 2999
B Wt Of Fine Plus Very Fine Sand Fraclion

(Sand Passing 0.25mm Sieve), grams 8992: 0.78
c. % Fine Plus Very Fine Sand (b/a) 43.18 ; 320.671
X1, Soll Permeabliity Class Rating (Based on textural tnangie sample analysis) _ K- 3 K- J
“* Based on a = 50% Fine plus Very Fing Sand, the Soil Permeability Class Rating is adjusted (o the nesd slowest laval, (79056200 )

M TE Resulls in piain type raflect the first analysis; Results in Bahi ltalic reflect the rg:ﬂf.l‘f.'.'.i}ﬁl'.'-.
A

. 3 )
e,
Approved: : ,.{///f: 7 At

Thomas Grenci, Laboratory Manager

environmental compliance monitoring, inc.
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Adapted [rom N.N. Hantzsche et al. {1982) Soil Textural Analysis for Onsite Sewage Disposal
Evaluation, Proc. 3rd Nat. Symposium on Individual and Small Community Sewage Treal-
ment. Am. Soc. Agnc. Eng. SL Joseph, Michigan
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Figure 6. Soil Permeahility/Textural Triangie
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Adapted from N.N. Hantzsche er al. (1982) Saul Textural Analysis for Onsite Sewage Disposal
Evaluation, Proc. Ird Nat. Symposium on [ndividual and Smail Community Sewuge Treat-
ment. Am. Soc. Agnc. Eng, Su Joseph, Michigan

Figure 6. Soil Permeubility/Textural Triangle
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REPORT OF ANALYSIS

CLIENT _Princeton Hydro, LLC REPORT DATE _ 02/15/05
ADDRESS 1105 Laurel Oak Road JOoB# 2073 LOT # 8449
CITY Voorhees STATE NJ ZIP 08043 PO# ChofCu INVOICE# 256764
TOATIN. OF _Matifew J. Rice ~ SAMPLEDATE _01/16/05

Sample #: 28970 Client Sample ID: TP-234, 52

Il. Sample Depth:_ N/A  Soil/Pit Boring Number.__ N/A__ Date Collected: 01/16/05

\ll. Coarse Fragment Content.

Total Weight of Sample, W.T. grams: 080.79
Weight of Material Retained on 2mm sieve, W C.F.grams 10.71
Wit. % Coarse Fragment (W.C.F. / W.T. x 100} 1.00

I.  Oven Dry Weight (24 hrs., 105°C) of 40 Gram Air Dry Sample, grams,Wt_39.63 ; 39.57

Il. Hydrometer Calibration, Rc'/°F __5.0/65.7 ;: 5.0/67.5
lla. Hydrometer Calibration, Rc’°F __4.5/67.5: 4.0 /68.4

Ill. Hydrometer Reading at 40 seconds, grams, R1 32.5:33.0
Temperature of Suspension, °F __65.7 ; 67.5

IV. Corrected Hydrometer Reading, grams, R1° 27.1:27.9

\/, Hydrometer Reading at 2 hours, grams, R2 255:250
Temperature of Suspension, °F _ 67.5; 68.4

VI. Corrected Hydrometer Reading, grams, R2' 21.0 : 210

VIl. % sand = (wt. —R1') /Wt X 100= (3963-271) [ 3963 x 100= 31.62
(39.57—-27.9) [/ _39.57 x 100= _29.49

Vill. % clay=R2 /Wt X 100=_210 / _3963 x 100= _ 5299
21.0 / _39.57 x 100= __ 53.07

IX. Sieve Analysis:

a. Owven Dry Wt (2hrs., 105°C) Total Sand Fraction

{Soil Retained in 0.045mm Sieve), grams __10.81: 711.15
b. Wt Of Fine Plus Very Fine Sand Fraction

(Sand Passing 0.25mm Sieve), grams 441; 497

¢. % Fine Plus Very Fine Sand (b/a) 40.80 : 44.57

Xl. Soil Permeability Class Rating (Based on textural triangle sample analysis) K=0. K-0

* Based on a > 50% Fine plus Very Fine Sand, the Soil Permeabilty Class Rating is adjusted to the next slowest level. (7.98-6.3(h}2.)

MOTE: Results in plain type refiect the first analysis: Results in Bold Malic mﬁaﬂ%
Approved:

Triomas Grenci, Laboratory Manager

ECM
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Adapted from N.N. Hantzsche et ai. {1952) Soil Texturai Analysis for Onsite Sewage Disposal
Evaluation, Proc. Ird Nat. Symposium on Individual and Small Communily Sewage Treat-
ment. Am. Soc. Agnc. Eng.. St. Joseph. Michigan
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Adapt:# from N.N. Hantzsche et al. {1982) Soil Textural Analysis for Onsite Sewage Disposal
Evaluation. Proc. Jrd Nat. Symposium on Individuai and Small Community Sewuge Treai-
ment. Am. Soc. Agnie. Eng., St. Joseph. Michigan

Figure 6. Soil Permeability/Textural Triangie



REPORT OF ANALYSIS

CLIENT Princeton Hydro, LLC REPORT DATE _02/15/05
ADDRESS 1105 Laurel Oak Road JOB# 2073 LOT # 8449
CITY Voorhees STATE NJ ZIP 08043 PO# ChofCu INVOICE# 256764
TO ATTN. OF Mattfew J. Rice SAMPLE DATE _D1/16/05

Sample #: 28971 Client Sample ID: TP-6,7 S5

Il. Sample Depth:_N/A _ Soil/Pit Boring Number__N/A__ Date Collected:_ 01/16/05
lll. Coarse Fragment Content:
Total Weight of Sample, W.T. grams: 87822

Weight of Material Retained on 2mm sieve, W.C.F..grams 6.91
Wt % Coarse Fragment (W.C.F. / W.T. x 100): 0.81

| Oven Dry Weight (24 hrs., 105°C) of 40 Gram Air Dry Sample, grams,Wt. 39.71 ; 39.66

Il. Hydrometer Calibration, Rc'/°F __5.0/65.7 ; 5.0/67.5
lla. Hydrometer Calibration, Rc’/°F __4.5/67.5; 4.0 /68.4

lll. Hydrometer Reading at 40 seconds, grams, R1 20.0;28.0
Temperature of Suspension, °F __65.7 ; 67.5

IV. Corrected Hydrometer Reading, grams, R1’ 236:22.9

V. Hydrometer Reading at 2 hours, grams, R2 225:220
Temperature of Suspension, °F __67.5; 68.4

V1. Corrected Hydrometer Reading, grams, R2' 17.9:18.0

VIl. % sand = (wt.—R1) /Wt X 100= (39.71-236) [/ 39.71 x 100= _ 40.57
(39.66—22.9) / 3966 x 100= _42.26

Vill.%clay=R2 /Wt X100=_178 [ _39.71 x 100=  45.08
T18.0 / 39.66 x 100= _4539

IX. Sieve Analysis:

a. Owven Dry Wt. (2hrs., 105°C) Total Sand Fraction

{Soil Retained in 0.045mm Sieve), grams __1563; 15.89
b. Wt Of Fine Plus Very Fine Sand Fraction

{Sand Passing 0.25mm Sieve), grams 744; 7.94

c. % Fine Plus Very Fine Sand (b/a) 47.60; 49.97

Xl. Soil Permeability Class Rating (Based on textural triangle sample analysis) K-0; K-0

* Based on a > 50% Fine plus Viery Fine Sand, the Soil Permeability Class Rating is adjusted fo the next slowest level. (T:9A-6.3(h)2.)

NOTE: Results in plain type reflect the first analysis: Results in Bold ialic reflect the repli

/

Approved:

omas Grenci, Laboratory Manager

environmental compliance monitoring, inc.

ECM
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Adapted from N.N. Hantzsche et al. (1952) Soui Textural Analysis for Onsite Sewage Disposal
Evaluation, Proc. 3rd Nat. Symposium on Individual and Small Community Sewage Treat-
ment. Am. Soc. Agne. Eng., St Joseph. Michigan

Figure 6. Soil Permeahility/Textural Triangle
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Adapted from N.N. Hantzsche et al. (1982) Soil Textural Analysis for Onsite Sewage Disposal
Evaluzuon. Proc. Jrd Nat. Symposium on Individual and Smail Community Sewage Treat-
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Figure 6. Soil Permeability/Textural Triangle
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REPORT OF ANALYSIS

CLIENT Princeton Hydro, LLC REPORT DATE 02/15i05
ADDRESS 1105 Laurel Cak Road JOB# 2085 LOT # B449
CITY Voorhees STATE NJ ZIP 08043 PO# ChofCu INVOICE# 256764
TO ATTN. OF _Matifew J. Rice - SAMPLE DATE 01/16/05

Sample #: 28972 Client Sample ID: TP-6,7 S3-54

li. Sample Depth:_ N/JA  Soil/Pit Boring Number.__ N/A  Date Collected: 0116105
lll. Coarse Fragment Content:
Total Weight of Sample, W.T. grams: 1.464.72

Weight of Material Retained on 2mm sieve, W.C.F_,grams 20.27
Wt % Coarse Fragment (W.C.F. / W.T. x 100}: 2.08

. Oven Dry Weight (24 hrs., 105°C) of 40 Gram Air Dry Sample, grams Wt__ 39.88 ; 30.86

Il. Hydrometer Calibration, Rc'°F _ 5.0/65.7 ; 5.0/67.5
lla. Hydrometer Calibration, Rc/F __ 4.5/67.5 ;. 4.0/68.4

lll. Hydrometer Reading at 40 seconds, grams, R1 12.0:125
Temperature of Suspension, °F __65.7 . 67.5

IV. Corrected Hydrometer Reading, grams, R1’ 6674

V. Hydrometer Reading at 2 hours, grams, R2 10.0: 10.5
Temperature of Suspension, °F __67.5. 68.4

Vl. Corrected Hydrometer Reading, grams, R2’ 54 .65

Vil. % sand = {wt. — R1') /Wt X 100 = (39.88 —6.6) /3988 x 100= _B83.45
(39.86 - 7.4) /_39.86 x 100= _81.44

Vil %clay=R2' /Wt X100=_54 / _3988 x 100=_ 1354
65 /_39.86 x 100= __ 16.31

IX. Sieve Analysis:

a. Oven Dry Wt (2hrs., 105°C) Total Sand Fraction

(Soil Retained in 0.045mm Sieve), grams __ 32.72: 32.64
b. Wi. Of Fine Plus Very Fine Sand Fraction

(Sand Passing 0.25mm Sieve), grams 10.56: 10.08

c. % Fine Plus Very Fine Sand (b/ a) 32.27 ; 30.88

Xl. Soil Permeability Class Rating (Based on texiural triangle sample analysis) K—4: K-4
* Based on a > 50% Fine plus Very Fine Sand, the Soi Pemmesabilty Class Rating is adjusted to the next slowest level. (7:9A-6.3(h)2.)

NOTE: Resulls in plain type reflect the first analysis; Results in Boid Malic refiect %
Approved: /

Thomas Grenci, Laboratory Manager

ECM
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Adapm_l from N.N. Hantzsche e1 al. (1982) Soil Texturzl Analysis for Onsite Sewage Disposal
Evaluation, Proc. Jrd Nat. Symposium on Individual and Small Community Sewage Treat-
ment. Am. Soc. Agnic. Eng., St. Joseph, Michigan

Figure 6. Soil Permeability/Textural Triangie
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REPORT OF ANALYSIS

CLIENT Princeton Hydro, LLC REPORT DATE 02/15/05

ADDRESS 1105 Laurel Dak Road JoB# 2073 LOT # 8449
CITY  Voorhees STATE NJ ZIP 08043 PO# _ChofCu INVOICE# 256764
TOATTN. OF _Matifew J. Rice SAMPLE DATE 01116405

NJDEP — Soil Permeability Class*

ECM, Inc. Sample #: 28973 Client Sample ID: TP-2, 3, 4— 53 Composite
Soil
Permeability Permeability
Sample Chamber Rate (in./hr.) Class
Sample Chamber 1: 14.7 Rapid
Sample Chamber 2: 114 Rapid
Sample Chamber 3: 14.2 Rapid
Sample Chamber 1: 16.3 Rapid
Sampie Chamber 2: 14.5 Rapid
Sample Chamber 3: 14.0 Rapid
Sample Chamber 1: 15.5 Rapid
Sample Chamber 2: 14.5 Rapid
Sample Chamber 3: 15.0 Rapid

Mote: Resulis in plain type reflect the first analysis; Resulfs in Bold Nalic refice

Approved:

Thomas Grenci, Laboratory Manager

* Sail permeability Class analysis was in conformance with the NJDEP Division of Water Resources,
Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for
Tube Permeameter Test

environmental compliance monitoring, inc.

ECM



REPORT OF ANALYSIS

CLIENT Princeton Hydro, LLC REPORT DATE _02/15/05

ADDRESS 1105 Laurel Oak Road JOB# 2073 LOT# B449
CITY Voorhees STATE NJ ZIP 08043 PO# ChofCu INVOICE# 256764
TOATTN. OF Matifew J. Rice ~ SAMPLE DATE 01/16/05

NJDEP - Soil Permeability Class*

ECM, Inc. Sample #: 28976 Client Sample ID: TP-2, $1
Soil
Permeability Permeability

Sample Chamber Rate {in./hr.) Class
Sample Chamber 1: 23.0 Very Rapid
Sample Chamber 2: 18.3 Rapid
Sample Chamber 3: 18.9 Rapid
Sample Chamber 1: 32.6 Very Rapid
Sample Chamber 2: 27.1 Very Rapid
Sample Chamber 3: 29.9 Very Rapid
Sample Chamber 1: 114 Rapid
Sample Chamber 2: 10.2 Rapid
Sample Chamber 3: 9.35 Rapid

i .
Note: Results in plain type reflect the first analysis; Results in Bold ftalic reflect the replicate gf each test chamber.

Approved: ﬁ

Thomas Grenci, Laboratory Manager

* Soil permeability Class analysis was in conformance with the NJDEF Division of Water Resources,

Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for
Tube Permeameter Test.

environmental compliance monitoring, inc.

ECM



REPORT OF ANALYSIS

CLIENT _Princeton Hydro. LLC  REPORT DATE _02/15/05

ADDRESS _ 1105 Laurel Oak Road ~ JOB# 2073 LOT# 8449
CITY Voorhees  STATE NJ ZIP 08043 PO# ChofCu INVOICE# 256764
TOATTN. OF _Mattfew J. Rice SAMPLE DATE 01/16/05

environmental compliance monitoring, inc.

NJDEP - Soil Permeability Class™

ECM, Inc. Sample #: 28977 Client Sample ID: TP-5
Soil
Permeability Permeability

Sample Chamber Rate (in./hr.) Class
Sample Chamber 1: 0.0039 Slow

Sample Chamber 2: 0.008 Slow

Sample Chamber 3: 0.528 Moderately Slow
Sample Chamber 4: 0.12 Slow

Note: Results in plain type reflect the first analysis: Resulis in Bold Halic feﬂﬁpﬁha icate ch test chamber.
Approved: :”_/ 74 2/

Thomas Grenci, Laboratory Manager

* Soil permeability Class analysis was in conformance with the NJDEP Division of Water Resources,
Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for
Tube Permeameter Test

ECM



REPORT OF ANALYSIS

CLIENT Princeton Hydro, LLC REPORT DATE _02/15/05

ADDRESS 1105 Laurel Oak Road JOB# 2073 LOT # 8449
CITY _Voorhees STATE NJ ZIP 08043 PO# ChofCu INVOICE# _256764
TOATTN. OF Matifew J. Rice SAMPLE DATE 0116/05

NJDEP — Soil Permeability Class*®

ECM, Inc. Sample #: 28378

Sample Chamber
Sample Chamber 1:

Sample Chamber 2:
Sample Chamber 3:

Sample Chamber 4.

Note: Results in piain type reflact the first analysis: Resulfs in Bodd Malic refleet the

Approved:

Client Sample ID: TP-2 52

Permeability
Rate (in.J/hr.}

0.013
0.004
0.076

0.003

Soil
Permeability
Class
Slow
Slow

Slow

Slow

of sach test chamber.

Thomas Grenci, Laboratory Manager

* Soil permeability Class analysis was in conformance with the NJDEP Division of Water Resources,
Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for

Tube Permeameter Test

environmental compliance monitoring, inc.

ECM



REPORT OF ANALYSIS

CLIENT Princeton Hydro, LLC REPORT DATE _02/15/05
ADDRESS 1105 Laurel Oak Road JOB# 2073 LOT # 8449
CITY Voorhees STATE NJ ZIP 08043 PO# INVOICE# 256764
TOATTN. OF Matifew J. Rice SAMPLE DATE 0116105
NJDEP — Soil Permeability Class®
ECM, Inc. Sample #: 28979 Client Sample ID: TP-3 S1
Soil
Permeability Permeability
Sample Chamber Rate (in./hr.) Class
Sample Chamber 1: 0.003 Slow
Sample Chamber 2: 0.003 Slow
Sample Chamber 3: 0.009 Slow

Mote: Resulis in plain type reflect the first analysis; Rasuits in MMWMI chamber.
Approved: 7 P

Themas Grenci, Laboratory Manager

* Soil permeability Class analysis was in conformance with the NJDEP Division of Water Resources,
Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for

Tube Permeameter Test

environmental compliance monitoring, ine.

ECM



REPORT OF AMALYSIS

CLIENT Princeton Hydro, LLC REPORT DATE 02/15/05

ADDRESS 11056 Laurel Oak Road __JoB# 2073 LOT # 8449
CITY  Voorhees STATE NJ ZIP 08043 PO# ChofCu INVOICE# 256764
TOATTN, OF Matifew J. Rice SAMPLE DATE  01/16/05

NJDEP — Soil Fermeability Class*

ECM, Inc. Sample #: 28980 Client Sample ID: TP-6 Surface
S0il
Permeability Permeability
Sample Chamber Rate (in./hr.) Class
Sample Chamber 1: 0.012 Slow
Sample Chamber 2: 0.008 Slow
Sample Chamber 3 0.015 Slow
Mote: Results in plain type reflect the fiml analysis; Results in Bofd falic reflect the m;:IirJ;n nf,!yfé'h.!—n:_’ chamber.
Pt <
Approved: 2 r/_”ffﬁ.'{/f%.r;jf./ff
[

lhomas Grenci, Laboratory Manager

* Soil permeability Class analysis was in conformance with the NJDEP Division of Water Resources.
Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for
Tube Permeameter Test,

environmental compliance monitoring, inc.




REPORT OF ANALYSIS

CLIENT _Princeton Hydro, LLC REPORT DATE _02/15/05 =
ADDRESS 1105 Laurel Ozak Road ~ JOB# 2073  LOT# 8449
CITY Voorhees  STATE NJ_ZIP 08043 PO# _ChofCu INVOICE# 256764
TOATTN. OF Mattfew J. Rice SAMPLE DATE  01/16/05

NJDEP - Soil Permeability Class™

ECM, Inc. Sample #: 28981 Client Sample ID: TP-6 Sand
Soil
Permeability Permeability
Sample Chamber Rate (in.Jhr.) Class
Sample Chamber 1: 2.2 Moderately Rapid
Sample Chamber 2: 1.6 Moderate
Sample Chamber 3: 1.3 Moderate
Sample Chamber 1: 3.6 Moderately Rapid
Sample Chamber 2: 3.3 Moderately Rapid
Sample Chamber 3: 3.2 Moderately Rapid
Sample Chamber 1: 5.2 Moderately Rapid
Sample Chamber 2: 52 Moderately Rapid
Sample Chamber 3: 4.7 Moderately Rapid

Thomas Grenci, Laboratory Manager

* Soil permeability Class analysis was in conformance with the NJDEP Division of Water Resources,
Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for
Tube Permeameter Test

environmental compliance monitoring, inc.

ECM




REPORT OF ANALYSIS

CLIENT _Princeton Hydro, LLC REPORT DATE _02/15/0%

ADDRESS 1105 Laurel Oak Road JOB# 2073 LOT # 8449
CITY _Voorhees STATE NJ ZIP 08043 PO# _ChofCu INVOICE# 256764
TO ATTN. OF _Mattfew J. Rice SAMPLE DATE  01/16/05

NJDEP — Soil Permeability Class®

ECM, Inc. Sample #: 28982 Client Sample ID: TP-6&
Soil
Permeability Permeability
Sample Chamber Rate {in./hr.) Class
Sample Chamber 1: 0.005 Slow
Sample Chamber 2: 0.004 Slow
Sample Chamber 3: 0.010 Slow

-
-

Note: Results in plain type refiect fhe first analysis: Resulfs in Bold italic refistt the of each test chamber.

Approved: /i /

Thomas Grenci, Laboratory Manager

* Soil permeability Class analysis was in conformance with the NJDEP Division of Water Resources,
Water Quality Management Element, Bureau of Ground Water Discharge Permits — Procedure for
Tube Permeameter Test

environmental compliance monitoring, inc.

ECM



Calculations for Piezometer Readings:
General equation for Hydraulic Conductivity:

A

A
FDt

K=
( h2

)In(==)

Where:

A = area of the standpipe

F = dimensionless shape factor

t = time for required change in head
D = standpipe diameter

h = height of water

Modified equation for measurements taken at Basin No. 1:

(F—/;))*%OO* 12=3078.981 Where A = 0.0491t; F=2.75; D=0.25'"; 3600sec/hr; 12 in/ft

1 hl
K=3078981(=)In(—
()i ()
For PZ -3
Test #1 t=675s,hl =9.97 ft, h2 =0.10 ft
K =2147 in/hr
Test #2 t=615s,hl =9.9 ft, h2 =0.10 ft
K =23.04 in/hr
For PZ -4
Test #1 t=720s,hl =9.81 ft, h2 =0.14 ft
K=18.17 in/hr
Test #2 t=480s,hl =9.81 ft, h2 =0.51 ft

K =18.63 in/hr

Test #3 t=570s,hl =9.81, h2 =0.31
K =18.33 in/hr



Calculations for Piezometer Readings:
General equation for Hydraulic Conductivity:

A

A
FDt

K=
( h2

)In(==)

Where:

A = area of the standpipe

F = dimensionless shape factor

t = time for required change in head
D = standpipe diameter

h = height of water

Modified equation for measurements taken at Basin No. 1:

(%)20.0713 Where A = 0.0491t; F=2.75; D=0.25'

K:0.0713(%)ln(2—é)
For PZ -5
Test #1 t=0.4167 hr, h1 = 7.17 ft, h2 = 3.47 ft
K=10.12 in/hr
Test #2 t=0.4167 hr, h1 = 7.17 ft, h2 = 3.56 ft

K =0.12 in/hr
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Geotechncial Services

RFP-05-006

Subsurface Investigation of Recharge Basins

Edward Duble Senior Center, Winslow Township
Chesilhurst Public Works Building, Chesilhurst Borough
Camden County, New Jersey

March 2, 2005

Table I: Soil separates and their diameter ranges

Visual Size Comparison

Soil Separate DHameler (nmb of Maximum Size

Sand L6 bo 105
Wery coarse 200 i 14K Heuse key thickness
Coarse 100 .51 Small pahend
Medinm 0050 1 025 Sugar or st crystals
Fine 075 md K Thickmess of book page
Wery Fine 00w k5 Irrasibile g maked] eve
Silt GBS o 00002 Wisilde wncler lght micmoscipe
Commse 003 1o (HHKE
Wediam 007 o KI5
Fine 010K 1o {14612
Clay <IhINE2 Wisibde with an election mioosope
Coarse 0002 1o THIHKEZ
Fine <DL

Table I1: General soil texture groups

General texture group berms Texture classes

Sandy soil materials:
Lnarse-texnenedd Samds (eoarse sand sand, o sand vory o sancd)
Loy sanchs Clossiney eonise sand, leny sanid,
by Five sanel and bamy very (e sand )

Loy sl o atirials:

Sl rannly coarse -yl
Sleclivam texmred
Slnecheratiely Fine-texnared

Covarsi sanily Wwsin, sady B, fine sandy kam
Wory e savedy b, loann, sile oo,
ey b, sy obany boam, stiey clay Iosom

Clayey sails:

Fine textaned Sanely iy, sibry cliny. clay

Princeton Hydro Project No.0579.001
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Geotechncial Services

RFP-05-006

Subsurface Investigation of Recharge Basins

Edward Duble Senior Center, Winslow Township
Chesilhurst Public Works Building, Chesilhurst Borough
Camden County, New Jersey

March 2, 2005

Limitations

1. The test pit explorations were located in the field by Princeton Hydro, LLC using a
Trimble Pro XRS Global Positioning System (GPS) survey equipment. Elevations of
each test pit were determined using a site level measuring relatively from a known
elevation from the provided original design drawings.

2. The stratification lines shown on each subsurface log represent an approximate
boundary between soil types. As with any natural system the transition between soil
types are gradual.

3. Field logs were prepared for each exploration location by a field engineer. The field
log contains factual information and interpretation of the soil conditions between
samples locations.

4. The conclusions and recommendations discussed within this report are based in part
upon the data obtained from the test pits as part of this investigation, including
interpretation of the field logs. The nature and extent of variations between the
individual exploration locations may not become apparent until construction
proceeds. If variations are disclosed during construction, it will be necessary to
reevaluate the recommendations of this report.

5. Water level readings have been made in the explorations at times and under
conditions stated on the individual subsurface logs. These data have been reviewed
and interpretations made in the body of this report. However, it must be noted that
fluctuations in the level of groundwater may occur due to variations in time of year,
rainfall, temperature, and other factors at the time measurements were made.

6. Unless specifically indicated to the contrary within this report, the scope of our
services was limited only to investigation and evaluation of the infiltrative aspects of
the basins, and did not include any consideration of structural aspects of the basins or
potential contamination by hazardous or regulated materials.

7. The observations, conclusions, and recommendations contained in this report are
based upon the applicable standards of our profession at the time the report was
prepared for the exclusive use of the client for specific application tot he property
referenced in the submittal letter. No other warranty, expressed or implied, is made.

8. This report must not be utilized as the technical specifications for construction, as it
was prepared for preliminary design purposes only. This document alone may not be
sufficient to prepare an accurate bid. Contractors utilizing the information in the
report should do so with the express understanding that its scope is limited to design
considerations. Prospective bidders should obtain the owner’s permission to perform
whatever additional explorations or studies they deem necessary to prepare their bid
in an accurate manner.

9. A qualified geotechnical engineer must be retained to provide continuous on-site
observation during earthwork operations and sub-grade preparation. This will serve to
ensure compliance with the design concepts and to allow changes in the event the
conditions differ from those anticipated prior to the start of construction.

10.Information provided herein is the result of testing for areas explicitly accessible at
the time of the investigation. Areas not accessed for this investigation do not apply to
the conclusions and recommendations included in this report.

Princeton Hydro Project No.0579.001 P:\0579\Projects\0579001\Documents\report2.sxw
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Geotechncial Services

RFP-05-006

Subsurface Investigation of Recharge Basins

Edward Duble Senior Center, Winslow Township
Chesilhurst Public Works Building, Chesilhurst Borough
Camden County, New Jersey

March 2, 2005
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