






 1080 S. Chapel St. 
Suite 200 
Newark, Delaware  19702 
Tel:  (302) 731-8633 Fax:  (302) 731-8655 
 
606 Federal Street 
Milton, Delaware  19968 
Tel:  (302) 684-5080 Fax:  (302) 684-5081 
 
 

April 3, 2013 
 
Via Email 
 
Mr. Ali Abdullah 
Delmar Enterprise 
1115 Hillside Road 
Greenville, DE 19807 
 
 
RE: P.N. 13-1263.B 
 Wetland Evaluation 
 743 Pulaski Highway 

New Castle, New Castle County, Delaware 
  
 
Dear Mr. Abdullah: 
 
Ten Bears Environmental Associates Company has completed a wetland evaluation at the 
referenced Property (herein referred to as “Property” or “Site”) (Tax Parcel No. 10-034.30-052). 
The evaluation included visual review of the site and two test pits that were completed as part of 
a stormwater recharge evaluation in January 2013.  The purpose was to identify the boundary of 
non-tidal wetlands, if present, on the Property.  The results of the delineation did not identify any 
wetlands within the Property.  The following describes conditions observed during the evaluation 
to support this finding.  
 

The Property is located at 743 Pulaski Highway and is portion of this site.  Surrounding 
properties are primarily residential and commercial.  The Property is very flat, with a 
gradual slope to the south.  Observations made during the evaluation indicated the 
Property is undeveloped maintained lawn.  Areas of prolonged soil saturation suggestive 
of potential wetland conditions, water features such as ponds or streams, or potential 
wetland vegetation were not observed within the Property.     
 
On January 30, 2013, Ten Bears reviewed the excavation of two test pits at the site.  The 
test pits were completed to depths of approximately 13.5± feet and 6± below ground 
surface (bgs) in an effort to determine the feasibility for subsurface stormwater recharge.  
In general, observed soils were characterized as brown silt extending to a depth of 
approximately 2.5 feet bgs underlain by orange brown variably graded sand with varying 
amounts of silt and clay to the termination depth of the test pits.  In addition, apparent 
perched groundwater seepage was observed at approximately 10.4 feet bgs.  Seasonal 



 

high water level (SHWL) was estimated to correspond with the perched groundwater 
seepage at 10.4 feet bgs.   

 
The evaluation was performed in general accordance with the 1987 United States Army 
Corps of Engineers Wetland Investigation Manual and associated guidance letters.  The 
delineation was performed during the growing season recommended by the Corps for 
conducting delineations.  In Delaware, this is generally considered to begin around the 
middle of March and end towards the middle of November.  A general walking review of 
the Property was performed to assess the potential presence of wetland conditions and / 
or primary waterways.  The Property was generally evaluated utilizing the “three-
parameter” approach as outlined in the 1987 Corps Manual and the 2007 Draft Interim 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual:  Atlantic & 
Gulf Coastal Plain Region.  The criteria utilized by the U.S. Army Corps of Engineers 
(USACE) for identification of wetlands requires the presence of all three wetland 
indicators; hydric soils, hydrology, and dominant hydrophytic vegetation.  The visual 
review indicated the majority of vegetation within the property consisted primarily of 
maintained lawn as well as black cherry trees and crape myrtle shrubs.  Vegetation within 
this area consisted of non-Facultative dominant (≤ 50%) herbaceous plants.  No rivers, 
streams, or areas of prolonged saturation were observed within the project area.  In 
addition, non-hydric soils were identified during the test pitting activities.   
 
 
DOCUMENT REVIEW                    
 
Ten Bears personnel also reviewed the applicable United States Fish and Wildlife Service 
National Wetland Inventory Mapping (1982) and the United States Department of 
Agriculture Soil Conservation Service Web Soil Survey for New Castle County, 
Delaware for the presence of mapped regulated wetlands and hydric soils on the Property.  
Our review of these materials indicated that wetlands and hydric soils were not mapped 
within the Property.   
 
The soil mapping indicated the Property was mapped as Matapeake silt loam, 2 to 5 
percent slopes, moderately eroded.  The Matapeake series is described as a deep, well-
drained soil found on uplands of the Coastal Plain.  Therefore, based upon this “well 
draining” characteristic, the Matapeake soil would not be considered a hydric soil and / or 
a potential indicator of wetland conditions.     
 

 
The results of Ten Bears’ wetland delineation did not identify regulated wetlands within the 
Property.  While typically recommended, a “Jurisdictional Determination” (JD) is not warranted 
at this time due to the absence of wetlands and / or other potentially regulated waters.  Also, 
while the evaluation was performed during the period recommended by the Corps for conducting 
delineations, the absence of hydrologic conditions associated with wetlands indicates 
confirmation during the growing season would be unnecessary and not recommended.          
 

Mr. Ali Abdullah   April 3, 2013 
RE:  P.N.  13-1283.A  Page 2 
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SITE LOCATION SKETCH 
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NWI MAPPING 
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TEST PIT LOG 

 

 



Test Pit No.    1

TEST PIT LOG

TEN BEARS ENVIRONMENTAL, L.L.C.

Project:  743 Pulaski Highway Project No.:  12-1263.A Date:  January 30, 2013

Location:  743 Pulaski Highway, New Castle, DE Surface Elevation Datum

Earthwork Contractor Excavation Equipment Weather Logged by

Christiana Excavating Track Excavator Sunny, 55º F DPB

Company

Generalized Soil Description
From To

0.0 2.5 Grey brown to orange brown SILT, trace to little clay, trace fine sand

2.5 Orange tan fine to medium SAND, little silt, trace to little small gravel, trace clay

5.2 Tan fine to medium SAND, trace to little silt (moist) Mangenese concentrations, trace small gravel

small inclusions / lenses of silt

6.5 Light tan fine to medium SAND, trace silt, trace small gravel (moist)

8.0 Very light grey medium to fine SAND, trace silt (moist)

10.4 … Light grey low placticity SILT with orange brown mottling and clay lenses

Notes:
1. The test pit was terminated at a depth of approximately 13.5 feet below the ground surface.
2. Groundwater seepage was observed at ~10.4 feet bgs at sand / silt interface. Test Pit No. 1

Page   1    of   1

Depth (feet)

EXCEL/ e/K/Test Pit Log
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Newark, Delaware  19714-9711 
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606 Federal Street 
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February 18, 2013 
 
Via Email 
 

Mr. Ali Abdullah 
1115 Hillside Road 
Greenville, DE 19807 
 
 
RE: P.N. 12-1263.A 
 Subsurface Soil Evaluation and Stormwater Infiltration Testing 
 743 Pulaski Highway 

New Castle, New Castle County, Delaware 
 
 
Dear Mr. Abdullah: 
 
Ten Bears Environmental Associates Company has completed a subsurface evaluation and infiltration 
testing at the proposed location for a subsurface stormwater recharge system on the referenced 
Property (herein referred to as “Property” or “Site”) (Tax Parcel No. 10-034.30-052). The field work 
included visual review of one test pit excavated to a depth of approximately 13.5± feet and 
performance of two single-ring infiltration tests.  The following summarizes the results of our 
subsurface evaluation and results of the infiltration tests.  
 
SUBSURFACE EXPLORATION 
 
On January 30, 2013, Ten Bears reviewed the excavation of one test pit at the site, completed by 
Christiana Excavating Co., Inc., as a subcontractor to Ten Bears Environmental Associates Co., using 
a tracked mini-excavator.  Figure 1 depicts the approximate location of the test pit. The test pit was 
completed to a depth of approximately 13.5± feet below ground surface (bgs) in an effort to determine 
the feasibility for subsurface stormwater recharge.   
 
Subsurface soils / sediments, as observed in the test pit excavation, were characterized into three 
generalized strata:  
 

 The upper 2.5± feet consisted of silt;  
 The soils from 2.5± to 6.5± feet consisted of variably textured sand with little to some silt;   
 From 6.5 to 10.4 feet, variably graded sand containing trace to little amounts of silt; and   



 

 A stratum of low plasticity silt beginning at approximately 10.4 feet bgs and extending 
beyond the termination depth of the test pit, which was approximately 13.5 feet bgs.   

 
In addition, apparent perched groundwater seepage was observed at the lower sand / silt interface, 
which was approximately 10.4 feet bgs.  Redoximorphic indications of potential seasonal soil 
saturation were not observed in the test pit.  As such, we estimate a seasonal high water level (SHWL) 
corresponding with the perched groundwater seepage at 10.4 feet bgs.   
 
INFILTRATION RATE TESTS 
 
Two infiltration tests were performed in a second test pit excavated perpendicular to the first test pit at 
depths of approximately 5.5 and 7.0± bgs.  The test were completed in general accordance with the 
ASTM D-5125-90, Standard Guide For Comparison of Field Methods for Determining Hydraulic 
Conductivity in the Vadose Zone, utilizing a single ring infiltrometer.  The infiltrometer test consisted 
of driving an approximately 12-inch diameter metal ring into the bottom of the excavation 
approximately 6 inches.  Approximately 2 inches of filter sand was placed in the ring, which was then 
filled with approximately 0.5 feet of water.  Subsequently, water was incrementally added to the ring 
to maintain a relatively consistent “head” in the range of 0.5 feet to 0.45 feet, with head drop 
measurements taken each time water was added.  The infiltration tests were terminated after apparent 
equilibrium (i.e. consistent rate of infiltration) was reached.  The test data are attached.  The result of 
the infiltration test indicated an estimated infiltration rate of approximately 4.0 inches per hour was 
recorded for the sand interval at approximately 5.5 feet bgs and an estimated infiltration rate of 
approximately 9.0 inches per hour was recorded for the test completed at a depth of approximately 7.0 
feet bgs.   
 
CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the infiltration test results, recharge to the sand interval located between 2.5 to 6.5 feet bgs 
appears feasible but limited.  However, the lower sand interval starting at a depth of approximately 
7.0 feet bgs appears to be better suited for subsurface stormwater recharge.  As such, it may be 
prudent to over-excavate trenches beneath the proposed infiltration structure to the underlying porous 
strata.   
 
Please be aware that the infiltration tests are based on unsaturated, vertical flow, which may not be 
indicative of operational conditions.  Mounding of groundwater beneath the infiltration structure 
following saturation of the underlying soils could significantly reduce the functional infiltration rate.  
However, this potential appears limited since no groundwater or redoximorphic indicators of seasonal 
saturated conditions were observed to the depth of observed seepage at 10.4 feet.   
 
Therefore, we recommend a groundwater mounding analysis only if designing for infiltration of 
volumes greater than the underlying storage capacity of the unsaturated zone beneath the infiltration 
structure and above the SHWL of 10.4 feet.  The storage volume of the soils underlying infiltration 
structure can be estimated using the total volume beneath the structure, multiplied by the estimated 
effective porosity for the sand, estimated at 0.2 (literature range for sand is 0.1 to 0.3).  In the event 
that infiltration trenches are over-excavated beneath the structure to the underlying porous unit at 6.5 

Mr. Ali Abdullah  February 15, 2013 
RE:  P.N. 12-1263.A  Page 2 
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Test Pit No.    1

TEST PIT LOG

TEN BEARS ENVIRONMENTAL, L.L.C.

Project:  743 Pulaski Highway Project No.:  12-1263.A Date:  January 30, 2013

Location:  743 Pulaski Highway, New Castle, DE Surface Elevation Datum

Earthwork Contractor Excavation Equipment Weather Logged by

Christiana Excavating Track Excavator Sunny, 55º F DPB

Company

Generalized Soil Description
From To

0.0 2.5 Grey brown to orange brown SILT, trace to little clay, trace fine sand

2.5 Orange tan fine to medium SAND, little silt, trace to little small gravel, trace clay

5.2 Tan fine to medium SAND, trace to little silt (moist) Mangenese concentrations, trace small gravel

small inclusions / lenses of silt

6.5 Light tan fine to medium SAND, trace silt, trace small gravel (moist)

8.0 Very light grey medium to fine SAND, trace silt (moist)

10.4 … Light grey low placticity SILT with orange brown mottling and clay lenses

Notes:
1. The test pit was terminated at a depth of approximately 13.5 feet below the ground surface.
2. Groundwater seepage was observed at ~10.4 feet bgs at sand / silt interface. Test Pit No. 1
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TABLE 1

Test #1 Infiltration Rate

Proposed Development
743 Pulaski Highway
New Castle, Delaware 

Time Run Time Time Interval (min) Feet Inches
10:00 0:00 0:00 0 0.00 0
10:07 0:07 0:07 0.05 0.60 5.14
10:16 0:16 0:09 0.05 0.60 4.00
10:25 0:25 0:09 0.05 0.60 4.00
10:34 0:34 0:09 0.05 0.60 4.00
10:42 0:42 0:08 0.05 0.60 4.50

TEST INCREMENTAL DATA
Water Level Drop Incremental Infiltration 

Rate (in/hr)

P.N.  12-1263.A
Page 1 OF 1

Ten Bears Environmental Associates Company
February 2013



TABLE 2

Test #2 Infiltration Rate

Proposed Development
743 Pulaski Highway
New Castle, Delaware

Time Run Time Time Interval (min) Feet Inches
11:02 0:00 0:00 0 0.00 0
11:06 0:04 0:04 0.05 0.60 9.00
11:10 0:08 0:04 0.05 0.60 9.00
11:14 0:12 0:04 0.05 0.60 9.00
11:18 0:16 0:04 0.05 0.60 9.00
11:23 0:21 0:05 0.05 0.60 7.20
11:27 0:25 0:04 0.05 0.60 9.00
11:31 0:29 0:04 0.05 0.60 9.00
11:36 0:34 0:05 0.05 0.60 7.20

TEST INCREMENTAL DATA
Water Level Drop Incremental Infiltration 

Rate (in/hr)

P.N.  12-1263.A
Page 1 OF 1

Ten Bears Environmental Associates Company
February 2013
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