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From: Humenay, Vincent
To: Eberle, Mark D NAP
Subject: FW: Woodland Dam Drawings (UNCLASSIFIED)
Date: Monday, January 03, 2011 10:03:02 AM
Attachments: CobbsCreekFloodStudy.pdf

Mark - With respect to hydrology, the breach size is adequate.  I would recommend shortening the 27-
foot wide section as much as possible to limit obstructions in the stream channel.  Please let me know if
you have any questions.

-----Original Message-----
From: Mease, Ronald
Sent: Wednesday, December 29, 2010 3:02 PM
To: Humenay, Vincent
Subject: RE: Woodland Dam Drawings (UNCLASSIFIED)

Vince,

I took a look at this location in the FEMA Flood Study.  The drainage area is 22 square miles, and the
100-year flood level is more than 10 feet higher than the top of dam (see attached scan of flood study
excerpts).  The breach opening size will have no impact on the 100-year flood level.  In that the breach
size seems to provide a width of channel similar to the channel widths upstream and downstream, I
don't think we should have any objection to the proposal with regard to  hydrology or hydraulics.  -Ron
Mease

Ronald C. Mease, P.E. | Civil Engineering Consultant
Department of Environmental Protection
Rachel Carson State Office Building
400 Market Street | Harrisburg, PA 17101
Phone: 717.772.5947 | Fax: 717.772.0409
www.depweb@.state.pa.us

mailto:vhumenay@state.pa.us
mailto:Mark.D.Eberle@usace.army.mil































From: Humenay, Vincent
To: Eberle, Mark D NAP
Subject: RE: Cobbs Creek Dam Removal Contaminants Sampling Draft Report
Date: Wednesday, February 03, 2010 2:35:23 PM

Mark - I took a look at your report.  I have no comments and agree with your recommendations that
the release of sediment will not cause a significant adverse impact to downstream aquatic communities.

-----Original Message-----
From: Eberle, Mark D NAP [mailto:Mark.D.Eberle@usace.army.mil]
Sent: Friday, January 29, 2010 10:32 AM
To: Patnode, Kathy LRH; Humenay, Vincent
Cc: Patnode, Kathy LRH; cindy_tibbott@fws.gov
Subject: Cobbs Creek Dam Removal Contaminants Sampling Draft Report

Hi Kathy and Vince,
  We have received the results of the contaminant testing from the Cobbs Creek dam removal project
(attached).  We completed the testing as per coordination with both of you from October 2009.  Please
review the draft
report and provide me with any comments/concerns.   If possible, please have
comments to me by Friday, February 12th.

Any questions, please let me know-
Thanks,
Mark

Mark Eberle, Biologist / Project Manager
U.S. Army Corps of Engineers, Philadelphia District
CENAP-PL-E
100 Penn Square East, Wanamaker Bldg.
Philadelphia, PA  19107
(215) 656-6562
F(215) 656-6543

-----Original Message-----
From: Kathleen_Patnode@fws.gov [mailto:Kathleen_Patnode@fws.gov]
Sent: Thursday, October 22, 2009 4:01 PM
To: Eberle, Mark D NAP
Cc: vhumenay@state.pa.us; Patnode, Kathy LRH; cindy_tibbott@fws.gov
Subject: Re: Cobbs Creek Dam Removal Contaminants Sampling Plan

Mark -
I have reviewed the sampling plan. I also spoke with Vince about the conditions at the site since I have
never been on Cobbs Creek. I offer the following two recommendations:

1) Shift one of the down stream sediment samples to immediately behind the dam so that you have a
pair of samples to cover the span of the dam. Place them at the two deepest areas in the sediment
deposit.  Two down stream samples will be sufficient to characterize conditions in the free-flowing
stream providing the sample locations target depositional areas with fine particles (i.e., wing-walls on
the Woodland Avenue bridge).

2) Send the EPA ecological screening criteria to the laboratory to along with the analytical request
(http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm).  While they will be unable
to meet some of the criteria (e.g., mercury) with standard analytical techniques, they can at least view
them as target detection limits.  This approach should reduce the number of analytes with detection
limits above ecological criteria for which we will be unable to make a definitive statement regarding the

mailto:vhumenay@state.pa.us
mailto:Mark.D.Eberle@usace.army.mil
mailto:Mark.D.Eberle@usace.army.mil
mailto:Kathleen_Patnode@fws.gov
http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm


protectiveness.

I appreciate the extra time for the review - Kathy
*********************************************************
Kathleen A. Patnode, Ph.D.
USFWS Environmental Contaminants Specialist c/o USEPA 1060 Chapline Street Suite 303 Wheeling 
WV  26003-2995 304-234-0238 (T) 304-234-0282 (F)
*********************************************************

-----"Eberle, Mark D NAP" <Mark.D.Eberle@usace.army.mil> wrote: -----

To: <vhumenay@state.pa.us>, "Patnode, Kathy LRH" <Kathleen_Patnode@fws.gov>
From: "Eberle, Mark D NAP" <Mark.D.Eberle@usace.army.mil>
Date: 10/08/2009 02:45PM
Subject: Cobbs Creek Dam Removal Contaminants Sampling Plan

Hi Vince/Kathleen,
  Please review the attached draft contaminants sampling plan for the Cobbs Creek (Woodland Dam)
Dam Removal Project.  Kathleen, Cindy Tibbot provided me with your contact information in response to
our NEPA scoping letter for the project.  At our on-site meeting with PADEP, Vince requested we test for
EPA's Priority Pollutants; however, in FWS response to our scoping letter they requested we use the
Target Compound List (TCL).  After we examined both lists, we decided to use the TCL list since it was
more comprehensive. Hopefully, that list also covers the parameters that PADEP requested at the site
visit.

  Please provide any comments to me on the scope of work by October 16th.

Thanks,
Mark
<<Cobbscontsamplingplan.doc>>
Mark Eberle, Biologist / Project Manager U.S. Army Corps of Engineers, Philadelphia District CENAP-PL-E
100 Penn Square East, Wanamaker Bldg.
Philadelphia, PA  19107
(215) 656-6562
F(215) 656-6543
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EXECUTIVE SUMMARY 
 

An investigation of sediment contaminant concentrations and sediment build up volume 
was conducted in Cobbs Creek behind Woodland Dam located at the intersection of Cobbs Creek 
Parkway and Woodland Avenue, Philadelphia, PA in December 2009.  As part of a stream 
restoration project the USACE, Philadelphia District is conducting a feasibility study to 
potentially remove Woodland Dam to create passage for anadromous fish currently blocked from 
upstream spawning habitats.  Sediment collections upstream and downstream of Woodland dam 
revealed that two inorganics, cyanide and chromium were above USEA Region III Freshwater 
Sediment Benchmark concentrations.  No organic volatiles over sediment benchmarks were 
observed, however several semi volatile organics over sediment benchmark values occurred 
upstream and downstream of Woodland Dam.  Given the urbanized watershed of Cobbs Creeks 
most of these contaminants probably originated from vehicle use on city streets.  Five pesticides 
over benchmark concentrations were reported and Dieldrin was over its 1.9 µg/kg screening 
level in all upstream samples.  Downstream sediments had similar inorganic and organic 
contaminant concentrations to upstream sediments.  However, high resolution PCBs testing 
revealed that sediment downstream of Woodland Dam had concentrations over 30 times higher 
than the upstream sediments. Dioxin levels upstream and downstream of Woodland Dam showed 
a similar trend.  With the exception of PCBs and Dioxin contaminant levels observed in the 
creek sediments were not unexpected since the Creek is located in heavily populated area.  

 
Sediment volume measurements conduct from the dam face to 500 feet upstream of the 

dam indicated that only a thin layer (less than 1 foot) of sediment exists behind the dam.  Pockets 
of deeper sediments (around 4 feet) existed in a few isolated areas.  Total sediment volume to 
500 feet behind the dam was estimated to be 1,275 cubic yards.  The small volume of sediment 
build up and the relatively low contaminant levels observed suggest that removal of the 
Woodland Dam would not release excessive contaminates into downstream habitats of Cobbs 
Creek.  
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1.0 INTRODUCTION 
 

The Philadelphia District of the U.S. Army Corps of Engineers (USACE) is conducting a 
feasibility study for a habitat restoration of an urbanized freshwater stream in the Colwyn/Darby 
area of southwestern Philadelphia (Figure 1-1).  The project entails the potential removal of the 
Woodland Dam located at the intersection of Cobbs Creek Parkway and Woodland Avenue 
(Figure 1-2).  Cobbs Creek drains into the John Heinz National Wildlife Refuge at Tinicum 
Island on the Delaware River.   The Woodland dam is the first impediment to fish passage on 
Cobbs Creek and serves as the demarcation between tidal and non-tidal influences along the 
creek.  Cobbs Creek watershed is highly urbanized, and includes a number of cemeteries 
(Mt. Moriah and Fernwood) and Karakung golf course at the creek’s headwaters.  Urban 
stormwater entering Cobbs Creek could potentially contain pesticides/herbicides which are 
commonly used on the golf course and in the watershed as well urban runoff containing 
inorganic, organic volatiles, semi volatiles, PCBs and Dioxin . 

 
The USACE restoration project is investigating the best alternative to re-establish fish 

passage along Cobbs Creek.  The most effective method of restoring fish passage is to remove 
the stream impediment (a 6 foot cement dam) and restore the channel to natural conditions.  
However, the chemical composition of built-up sediment behind the dam is of concern to natural 
resource agencies reviewing USACE’s restoration plans given the urbanized nature of the 
watershed.  To address the potential environmental impacts of mobilizing contaminants in stream 
sediments the Philadelphia District tasked Versar, Inc., (Contract No. W912BU-06-D-0003, Task 
Order 0051) to quantify contaminant concentrations and to estimate the volume of sediment 
build up behind Woodland Dam. 
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Figure 1-1. USGS Quadrangle depicting the project location.  Cobbs Creek acts as the boun-

dary between the City of Philadelphia and Delaware County in the vicinity of the 
Woodland Dam. 
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Figure 1-2. Woodland Dam shown from the north bank adjacent to the Blue Bell Inn.  Photo 

taken by Mark Eberle, April 22, 2009. 
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2.0 METHODS 
 
 
2.1 MEASURING SEDIMENT DEPTH 

 
Sediment volume behind Woodland Dam was estimated using a transect approach.  Six 

transects perpendicular to the stream channel were established behind the dam.  Since the dam is 
set on an angle to the stream, the first transect was established 24.5 feet upstream from the right-
hand side of the dam (when facing downstream toward the dam) and 65 feet upstream from the 
left-hand side of the dam.  The remaining transects were evenly distributed within 500 linear feet 
upstream of the dam (Table 2-1). 

 
 

Table 2-1. Location of six transects across Cobbs Creek in Philadelphia, PA where 
sediment depths were measured in December 2009 

Transect 

Right End Point 
Distance from 

Dam (feet) 
Right End Point 

Coordinates 

Left End Point 
Distance from 

Dam (feet) 
Left End Point 

Coordinates 

1 24.5 Lat. 
Long. 

39. 91745 
-75.24738 65 Lat. 

Long. 
39. 91747 
-75.24703 

2 111.5 Lat. 
Long. 

39.91758 
-75.24754 152 Lat. 

Long. 
39.91747 
-75.24699 

3 198.5 Lat. 
Long. 

39.91787 
-75.24745 239 Lat. 

Long. 
39.91792 
-75.24738 

4 285.5 Lat. 
Long. 

39.91818 
-75.24747 326 Lat. 

Long. 
39.91823 
-75.24728 

5 372.5 Lat. 
Long. 

39.91833 
-75.24749 413 Lat. 

Long. 
39.91835 
-75.24733 

6 459.5 Lat. 
Long. 

39.91859  
-75.24754 500 Lat. 

Long. 
39.91865 
-75.24720 

 
 
At each transect, total stream width was measured, and then divided into six equal 

portions.  At the midpoint of each portion, a sediment depth measurement was taken.  At each 
measuring point, half-inch rebar was positioned on top of the stream bed.  The initial height of 
the top of the rebar was measured on a demarcated surveyor’s stadia rod.  The rebar was then 
pushed down into the sediment until hard surface was reached and it could not be pushed any 
further.  At this point, the height of the top of the rebar was measured a second time on the stadia 
rod.  The difference between the initial reading and the second reading was recorded as the depth 
of sediment present at that sampling point.  This process was repeated at six sampling points 
along each of six transects.  When water depths precluded wading, sediment depth measurements 
were taken from a canoe. 
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2.2 ESTIMATING SEDIMENT VOLUME 
 
Among the six points across six transects upstream of the dam, a total of 36 sediment 

depth measurements were recorded.  These 36 depth measurements were assumed to be 
representative of depths of sediment in 36 polygons upstream of the dam.  For Transects 
2 through 6, the polygons were rectangular in shape, each 87 feet long, with polygon width 
varying based on the width of the stream at that transect (Figure 2-1).  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-1. Example transect of Cobbs Creek divided into 6 polygons for extrapolating 

sediment depth measurements.  At this location, the stream was 68.2 feet wide.  
Thus, each polygon at this segment was 11.37 feet wide and 87 feet long. 

 
 
 
Due to its proximity to the dam (which was set at an angle across the stream), polygon 

area and sediment volume estimates for Transect 1 required additional computation. Area 
indicated by the red asterisk (*) (which was downstream of the dam and therefore not in the 
sampling area) was subtracted from the polygon area estimates (Figure 2-2).  Area indicated by 
the black plus sign (+) (which was upstream of the dam and could be contributing sediment) was 
added to the polygon area estimates.  Table 2-2 presents the calculated areas for the polygons in 
Transect 1. 

Stream Width: 68.2 feet 

Segment Width:  68.2 feet 
Divided by 6 = 11.37 feet 

Transect 2 

Segment Length:  87 feet 

x 
x 
x 
x 
x 
x 

Stream Flow  

x = sampling points 
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Figure 2-2. Transect 1 polygon configuration at Cobbs Creek.  At this location, the stream was 

70 feet wide.  Area indicated by the red asterisk (*) was subtracted from the 
polygon area estimates, while area indicated by the black plus sign (+) was added 
to the polygon area estimates.   

 
 
 
 
 

Table 2-2. Polygon area calculations for Transect 1 at Cobbs 
Creek, Philadelphia, PA. 
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1 1 70 11.67 87 1015 + 211.5 1227 
2 11.67 87 1015 + 133 1148 
3 11.67 87 1015 + 54 1069 
4 11.67 87 1015 +1.4 -26.3 990 
5 11.67 87 1015 -103.3 912 
6 11.67 87 1015 - 182 833 

 
 
 

Stream Width: 70 feet 

Segment Width:  
70 feet divided by 
6 = 11.67 feet 

Transect 1 

x 
x 
x 
x 
x 
x 

* 

+ 

Segment Length:  87 feet 

Stream Flow  

x = sampling points 

Dam 
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2.3 SEDIMENT CONTAMINANT TESTING 
 
Sediment samples were collected from six stations; four upstream and two downstream of 

Woodland Dam (Figure 2-3).  Target collections points had to be repositioned slightly to obtain 
samples of silt due to the presence of bedrock and rock cobble substrate.  Sediment samples for 
bulk chemical analysis were collected with a decontaminated stainless steel ponar grab.  Each of 
the six samples was analyzed for TCL Volatiles, TCL Semi Volatiles, TCL Pesticides and 
aroclor PCBs, and TCL Inorganics (see Scope of Work in Appendix A).  One composite from 
the two downstream stations and another from the four upstream stations was prepared and 
analyzed for high resolution congener specific PCBs (using method 1668a) and Dioxin/Furans 
using method SW-8468290.  All sediment samples were analyzed for grain size using ASTM 
Method D422-63.  Sieve sizes ranged from 4.75 mm (U.S. Standard Sieve No. 4) to 63 µm (U.S. 
Standard Sieve No. 230).  Sediments were categorized by Wentworth’s classifications (Table 2-
3). 

 
Sample locations were selected based on coordination with Pennsylvania Department of 

Environmental Protection (PADEP) and U.S. Fish and Wildlife Service (FWS).  For the 
upstream samples, two samples (paired) were taken immediately behind (upstream) the dam and 
the other two collection points were approximately every 100 feet upstream.  For the down-
stream samples, the first sample was taken below the dam and the other sample approximately 
100 feet further downstream.  For all samples, exact locations focused on the areas of apparent 
fine grain sediment. 

 
The six sample site locations were recorded using Global Positioning System (GPS) 

units.  Sediment contaminant results were compared to U.S. Environmental Protection Agency 
(USEPA) Region III ecological screening values to assess potential ecological effects of the dam 
removal.  The Region III Screening Benchmark tables provide media-specific sets of 
ecotoxicological benchmarks that EPA developed for screening level assessments (http://www 
.epa.gov/reg3hscd/risk/eco/btag/sbv/fwsed/screenbench.htm).  These guidelines are meant to be 
used to screen exposure through routes other than food chain exposure.    

 
Table 2-3. Sieve sizes used for sediment particle distribution and the 

Wentworth sediment size categories  
Sieve Number Sieve Size Wentworth Size Category 

4 4.75-mm Pebble 
10 2.00-mm Granule 
20 850-µm Very Coarse Sand 
40 425-µm Coarse Sand 
60 250-µm Medium Sand 

140 106-µm Fine Sand 
200 75-µm Undefined 
230 63-µm Very Fine Sand 

 < 63-µm Silt-Clay 
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Figure 2-3. Sediment sampling locations for contaminant analysis at Woodland Dam.  Transect 

lines indicate the locations of the sediment depth measurements. 
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3.0 RESULTS  
 
 
3.1 SEDIMENT VOLUME BEHIND WOODLAND DAM 

 
The area of each polygon was calculated at each transect by multiplying the width of 

each segment by the segment length (with the exception of Transect 1).  Each of these areas was 
then multiplied by the sediment depth corresponding to its representative polygon to estimate 
total sediment volume present in each polygon (Table 3-1). 

 
 

Table 3-1. Polygon areas, sediment depths, and estimated sediment volumes for 
Transects 1 through 6 upstream of the dam at Cobbs Creek, Philadelphia, 
PA in December 2009 

Transect Polygon 

Transect 
Width 
(feet) 

Polygon 
Width 
(feet) 

Polygon 
Length 
(feet) 

Polygon 
Area 

(sq. feet) 

Sediment 
Depth 
(feet) 

Volume 
Sediment 
(cu. feet) 

1 1 70 11.67 87 1227* 0.21 257.57 
2 11.67 87 1148* 1.22 1,400.56 
3 11.67 87 1069* 0.84 897.96 
4 11.67 87 990* 0.6 594.06 
5 11.67 87 912* 0.54 492.32 
6 11.67 87 833* 0 0.00 

2 1 68.2 11.37 87 989 0.17 168.11 
2 11.37 87 989 1.15 1,137.24 
3 11.37 87 989 0.89 880.12 
4 11.37 87 989 1.14 1,127.35 
5 11.37 87 989 0.52 514.29 
6 11.37 87 989 0.72 712.01 

3 1 76 12.67 87 1102 2.12 2,336.24 
2 12.67 87 1102 0.1 110.20 
3 12.67 87 1102 1.99 2,192.98 
4 12.67 87 1102 1.11 1,223.22 
5 12.67 87 1102 3.09 3,405.18 
6 12.67 87 1102 2.31 2,545.62 

4 1 70 11.67 87 1015 0 0.00 
2 11.67 87 1015 0.45 456.75 
3 11.67 87 1015 2.89 2,933.35 
4 11.67 87 1015 1.14 1,157.10 
5 11.67 87 1015 1.25 1,268.75 
6 11.67 87 1015 0.05 50.75 
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Table 3-1. (Continued) 

Transect Polygon 

Transect 
Width 
(feet) 

Polygon 
Width 
(feet) 

Polygon 
Length 
(feet) 

Polygon 
Area 

(sq. feet) 

Sediment 
Depth 
(feet) 

Volume 
Sediment 
(cu. feet) 

5 1 65 10.83 87 943 0 0.00 
2 10.83 87 943 0.37 348.73 
3 10.83 87 943 0.31 292.18 
4 10.83 87 943 0.93 876.53 
5 10.83 87 943 0 0.00 
6 10.83 87 943 0.4 377.00 

6 1 65.5 10.92 87 950 0.01 9.50 
2 10.92 87 950 0.68 645.83 
3 10.92 87 950 0.71 674.32 
4 10.92 87 950 0.69 655.33 
5 10.92 87 950 0.5 474.88 
6 10.92 87 950 4.44 4,216.89 

Total Volume  34,433 
*  Adjusted for triangular shaped polygons 

 
Total sediment volume was then estimated by adding the volume of sediment from each 

polygon from each transect (1 through 6).  Thus, overall sediment volume present above 
Woodland Dam was estimated to be 34,433 cubic feet, or 1,275.3 cubic yards.  Deep pockets of 
sediment were observed on the right bank (looking downstream) at the most upstream transect 
and at the third transect from the dam.  However, sediment depths behind the dam were generally 
less than one foot suggesting that the area experiences frequent scouring from storm events 
(Figures 3-1 and 3-2).  Sediments collected for contaminants were analyzed for grain size and 
Total Organic Carbon (TOC).  With the exception of Station CC-6 the sediments had less than 
1% percent silt/clay (see Appendix B).  Percent gravel ranged from 15 to 75% while percent 
sand ranged from 24 to 60 %. 

 
 

3.2 SEDIMENT CONTAMINANT RESULTS 
 
Bulk sediment testing for inorganic concentrations revealed that one sample had 

chromium over USEPA Region III risk assessment benchmarks for freshwater sediments while 
all samples had cyanide concentrations over the benchmark values (Table 3-2).  Inorganic 
concentrations between downstream and upstream collections were generally similar. 

 
Fourteen out of the 65 semi volatile organics were observed in concentrations over 

freshwater sediment benchmarks (Table 3-3).  Slightly more semi volatile organics over risk 
based levels were detected in the upstream sediment samples relative to the two downstream 
samples.  No volatile organic compounds over sediment benchmark values were observed in the 
contaminant testing (Table 3-4).  Only 1, 2, 4,-Trichlorobenzene, Actetone, and Methylene 
chloride were detected in the VOC analyses.  Methylene chloride and Acetone are used in the 
sample preparation for VOC analysis and therefore routinely detected by the assay. 
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Figure 3-1. Distribution of sediment directly behind Woodland Dam to 500 feet upstream.  

Sediment measurement transect lines indicate approximate sediment sampling 
points. 
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Figure 3-2. Measured sediment depth at each sampling point behind Woodland Dam 
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Table 3-2. Bulk sediment inorganic concentrations from sediment samples collected 
downstream and upstream of Woodland Dam in December 2009.  High-
lighted values are over USEPA Region III sediment benchmark concen-
trations. Less than sign indicates non-detects at the sample specific detection 
limit. 

  Downstream Upstream USEPA 
Freshwater 
Sediment 

Benchmark   CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 
Aluminum mg/kg 3820 3790 6350 6750 4730 3980  
Antimony mg/kg <0.96 <0.96 <0.97 <0.95 <0.98 <0.99 2 
Arsenic mg/kg 0.91 1.3 1.1 0.95 1.5 2.1 9.8 
Barium mg/kg 28.3 29 51.3 75 112 36.1  

Beryllium mg/kg 0.25 0.44 0.35 0.27 0.51 0.49  
Cadmium mg/kg 0.061 0.079 0.1 0.076 0.13 0.14 0.99 
Calcium mg/kg 909 1760 3130 1340 3560 1870  

Chromium mg/kg 8.6 27.4 10.3 36.7 65.2 12.4 43.4 
Cobalt mg/kg 3 2.1 2.7 4.8 3.1 3.1 50 
Copper mg/kg 10.2 7.5 17 10.6 13.3 15.2 31.6 

Cyanide, Total mg/kg 0.6 0.22 0.22 0.23 0.2 0.28 0.1 
Iron mg/kg 7800 8950 7600 13400 12900 13900 20000 
Lead mg/kg 14.3 9.5 21.8 14.8 17.5 20.5 35.8 

Magnesium mg/kg 2010 1800 1620 3420 3250 2120  
Manganese mg/kg 78.9 79.1 110 124 88.3 79.6 460 

Mercury mg/kg 0.093 0.015 0.03 0.041 0.039 0.04 0.18 
Nickel mg/kg 6.5 4.2 6.2 8.4 6.4 6.7 22.7 

Potassium mg/kg 1530 1030 1310 3280 1440 1180  
Selenium mg/kg <0.48 <0.48 <0.49 <0.48 <0.49 <0.50 2 

Silver mg/kg <0.48 <0.48 <0.49 <0.48 <0.49 <0.50 1.0 
Sodium mg/kg 104 59.3 182 161 72.9 80.6  

Thallium mg/kg <0.96 <0.96 <0.97 <0.95 <0.98 <0.99  
Vanadium mg/kg 11.3 17.1 11.8 22.8 22.1 14.4  

Zinc mg/kg 55.2 38.3 52.8 77.7 59.8 77.6 121 
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Table 3-3. Bulk sediment semi volatile organic concentrations from sediment samples 
collected downstream and upstream of Woodland Dam in December 2009.  
Highlighted values are over USEPA Region III sediment benchmark concen-
trations.  Less than sign indicates non-detects at the sample specific detection 
limit. 

  Downstream Upstream USEPA 
Freshwater 
Sediment 

Benchmark   CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 
1,1-Biphenyl µg/kg <640 <630 <640 <630 <650 <650 1220 

2,2-oxybis(1-Chloropropane) µg/kg <130 <130 <130 <130 <130 <130  
2,4,5-Trichlorophenol µg/kg <640 <630 <640 <630 <650 <650  
2,4,6-Trichlorophenol µg/kg <640 <630 <640 <630 <650 <650 213 
2,4-Dichlorophenol µg/kg <130 <130 <130 <130 <130 <130 117 
2,4-Dimethylphenol µg/kg <640 <630 <640 <630 <650 <650 29 
2,4-Dinitrophenol µg/kg <3300 <3300 <3300 <3200 <3300 <3400  
2,4-Dinitrotoluene µg/kg <640 <630 <640 <630 <650 <650 41.6 
2,6-Dinitrotoluene µg/kg <640 <630 <640 <630 <650 <650  

2-Chloronaphthalene µg/kg <130 <130 <130 <130 <130 <130  
2-Chlorophenol µg/kg <640 <630 <640 <630 <650 <650 31.2 

2-Methylnaphthalene µg/kg <130 <130 <130 <130 31 <130 20.2 
2-Methylphenol µg/kg <640 <630 <640 <630 <650 <650  
2-Nitroaniline µg/kg <3300 <3300 <3300 <3200 <3300 <3400  
2-Nitrophenol µg/kg <640 <630 <640 <630 <650 <650  

3,3-Dichlorobenzidine µg/kg <640 <630 <640 <630 <650 <650 127 
3-Nitroaniline µg/kg <3300 <3300 <3300 <3200 <3300 <3400  

4,6-Dinitro-2-methylphenol µg/kg <3300 <3300 <3300 <3200 <3300 <3400  
4-Bromophenyl phenyl ether µg/kg <640 <630 <640 <630 <650 <650 1230 

4-Chloro-3-methylphenol µg/kg <640 <630 <640 <630 <650 <650  
4-Chloroaniline µg/kg <640 <630 <640 <630 <650 <650  

4-Chlorophenyl phenyl ether µg/kg <640 <630 <640 <630 <650 <650  
4-Methylphenol µg/kg <640 <630 <640 <630 <650 <650 670 
4-Nitroaniline µg/kg <3300 <3300 <3300 <3200 <3300 <3400  
4-Nitrophenol µg/kg <3300 <3300 <3300 <3200 <3300 <3400  
Acenaphthene µg/kg <130 <130 <130 <130 140 <130 6.7 

Acenaphthylene µg/kg 59 <130 <130 <130 65 28 5.9 
Acetophenone µg/kg <640 <630 <640 <630 <650 <650  

Anthracene µg/kg 42 <130 54 <130 490 38 57.2 
Atrazine µg/kg <640 <630 <640 <630 <650 <650  

Benzaldehyde µg/kg <640 <630 <640 <630 <650 <650  
Benzo(a)anthracene µg/kg 260 <130 270 <130 2300 140 108 

Benzo(a)pyrene µg/kg 280 <130 240 44 1700 120 150 
Benzo(b)fluoranthene µg/kg 320 <130 270 61 2300 140 27.2 
Benzo(ghi)perylene µg/kg 240 <130 220 51 1200 110 170 

Benzo(k)fluoranthene µg/kg 100 <130 130 35 870 91 240 
bis(2-Chloroethoxy)methane µg/kg <640 <630 <640 <630 <650 <650  
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Table 3-3. (Continued) 
  Downstream Upstream USEPA 

Freshwater 
Sediment 

Benchmark   CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 
bis(2-Chloroethyl) ether µg/kg <130 <130 <130 <130 <130 <130  

bis(2-Ethylhexyl) phthalate µg/kg <640 <630 300 <630 <650 92 180 
Butyl benzyl phthalate µg/kg <640 <630 <640 <630 <650 <650 10900 

Caprolactam µg/kg <3300 <3300 <3300 <3200 <3300 <3400  
Carbazole µg/kg <130 <130 29 <130 410 <130  
Chrysene µg/kg 280 <130 290 <130 2500 170 166 

Di-n-butyl phthalate µg/kg <640 <630 <640 <630 <650 <650 6470 
Di-n-octyl phthalate µg/kg <640 <630 <640 <630 <650 <650  

Dibenz(a,h)anthracene µg/kg <130 <130 140 <130 500 <130 33 
Dibenzofuran µg/kg <640 <630 <640 <630 120 <650 415 

Diethyl phthalate µg/kg <640 <630 <640 <630 <650 <650 603 
Dimethyl phthalate µg/kg <640 <630 <640 <630 <650 <650  

Fluoranthene µg/kg 430 24 550 130 5000 310 423 
Fluorene µg/kg <130 <130 <130 <130 110 <130 77.4 

Hexachlorobenzene µg/kg <130 <130 <130 <130 <130 <130 20 
Hexachlorobutadiene µg/kg <130 <130 <130 <130 <130 <130  

Hexachlorocyclopentadiene µg/kg <640 <630 <640 <630 <650 <650  
Hexachloroethane µg/kg <640 <630 <640 <630 <650 <650  

Indeno(1,2,3-cd)pyrene µg/kg 250 <130 260 100 1200 160 17 
Isophorone µg/kg <640 <630 <640 <630 <650 <650  

N-Nitrosodi-n-propylamine µg/kg <130 <130 <130 <130 <130 <130  
N-Nitrosodiphenylamine µg/kg <130 <130 <130 <130 <130 <130 2680 

Naphthalene µg/kg <130 <130 <130 <130 <130 <130 176 
Nitrobenzene µg/kg <130 <130 <130 <130 <130 <130  

Pentachlorophenol µg/kg <640 <630 <640 <630 <650 <650 504 
Phenanthrene µg/kg 120 <130 230 56 3100 240 204 

Phenol µg/kg <130 <130 <130 <130 <130 <130 420 
Pyrene µg/kg 420 <130 470 110 3800 230 195 
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Table 3-4. Bulk sediment volatile organic concentrations from sediment samples collected 
downstream and upstream of Woodland Dam in December 2009.  Highlighted 
values are over USEPA Region III sediment benchmark concentrations.  Less 
than sign indicates non-detects at the sample specific detection limit. 

  Downstream Upstream USEPA 
Freshwater 
Sediment 

Benchmark   CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 
1,1,1-Trichloroethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 30.2 
1,1,2,2-Tetrachloroethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 1360 
1,1,2-Trichloro-1,2,2-trifluoroethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
1,1,2-Trichloroethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 1240 
1,1-Dichloroethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
1,1-Dichloroethene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 31 
1,2,4-Trichlorobenzene µg/kg <6.4 <6.0 1.5 <6.3 <6.1 <6.6 2100 
1,2-Dibromo-3-chloropropane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
1,2-Dibromoethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
1,2-Dichlorobenzene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 16.5 
1,2-Dichloroethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
1,2-Dichloropropane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
1,3-Dichlorobenzene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 4430 
1,4-Dichlorobenzene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 599 
2-Butanone µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
2-Hexanone µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
4-Methyl-2-pentanone µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Acetone µg/kg <26 <24 <26 <25 <24 14  
Benzene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Bromodichloromethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Bromoform µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 654 
Bromomethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Carbon disulfide µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 0.851 
Carbon tetrachloride µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 64.2 
Chlorobenzene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 8.42 
Chloroethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Chloroform µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Chloromethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
cis-1,2-Dichloroethene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
cis-1,3-Dichloropropene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Cyclohexane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Dibromochloromethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Dichlorodifluoromethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Ethylbenzene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 1100 
Isopropylbenzene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Methyl acetate µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Methyl tert-butyl ether µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Methylcyclohexane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
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Table 3-4. (Continued) 
  Downstream Upstream USEPA 

Freshwater 
Sediment 

Benchmark   CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 
Methylene chloride µg/kg 3.7 3.7 <6.5 <6.3 <6.1 <6.6  
Styrene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 559 
Tetrachloroethene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 468 
Toluene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
trans-1,2-Dichloroethene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
trans-1,3-Dichloropropene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Trichloroethene µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6 96.9 
Trichlorofluoromethane µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Vinyl chloride µg/kg <6.4 <6.0 <6.5 <6.3 <6.1 <6.6  
Xylenes (total) µg/kg <19 <18 <19 <19 <18 <20 25.2 
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Six pesticides over benchmark concentrations were reported and Dieldrin was over its 1.9 
µg/kg screening level in all four upstream samples (Table 3-5). 

 
No PCB aroclors were detected (Table 3-6) but the high resolution PCB tests using 

USEPA method 1668a revealed that higher concentrations of PCB existed in the downstream 
composite sample relative to the upstream composite (Table 3-7).  Downstream PCB sum of 
congeners were nearly 5 times the 59.8 ng/g sediment benchmark concentration.  Congener 
specific concentrations are presented in Table 3-8. 

 
Similar to the results of the high resolution PCB tests, dioxin concentrations were 

dramatically higher in the downstream composite relative to upstream concentrations (Table 
3-9).  The downstream composite had significantly more moisture in the sample (98%) than the 
upstream composite (23%) and since the data are expressed in dry weigh (by dividing the wet 
weight concentration by the percent moisture) the calculated dry weight detection limits are 
different between the two composite samples.  The detected concentrations of PCBs and Dioxins 
are similarly higher in the downstream composite.  Differences in the moisture content and 
conversion into dry weight concentrations are not likely the cause of this observation.  Prior to 
running method 1668a, samples are screened to determine its approximate PCB concentration so 
the appropriate dilution can be selected for the full high resolution analysis.  The downstream 
composite was categorized as protocol 3 (higher PCB concentration) while the upstream 
composite was categorized as protocol 1 (lower PCB concentration). Thus initial screening 
provides further evidence that the downstream composite had higher levels of PCBs. 
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Table 3-5. Bulk sediment pesticide concentrations from sediment samples collected 
downstream and upstream of Woodland Dam in December 2009.  
Highlighted values are over USEPA Region III sediment benchmark 
concentrations.  Less than sign indicates non-detects at the sample 
specific detection limit. 

  Downstream Upstream USEPA 
Freshwater 
Sediment 

Benchmark   CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 
4,4-DDD µg/kg 71 <1.6 15 0.67 0.41 0.38 4.88 
4,4-DDE µg/kg <16 <1.6 <17 0.3 0.57 0.3 3.16 
4,4-DDT µg/kg <16 <1.6 <17 <1.6 <1.7 <1.7 4.16 

Aldrin µg/kg <16 <1.6 <17 <1.6 0.45 <1.7 2 
alpha-BHC µg/kg 3.2 <1.6 <17 0.69 0.49 0.6 6 

alpha-Chlordane µg/kg <16 <1.6 13 1.7 1.8 0.98 3.24 
beta-BHC µg/kg <16 <1.6 <17 <1.6 2.2 2.4 5 
delta-BHC µg/kg <16 <1.6 <17 <1.6 <1.7 0.27 6400 
Dieldrin µg/kg <16 1.3 7.5 2.6 3.3 2.2 1.9 

Endosulfan I µg/kg <16 <1.6 <17 <1.6 <1.7 <1.7 2.9 
Endosulfan II µg/kg <16 <1.6 <17 <1.6 <1.7 <1.7 14 

Endosulfan sulfate µg/kg 6.3 <1.6 <17 <1.6 <1.7 <1.7 5.4 
Endrin µg/kg <16 <1.6 <17 <1.6 <1.7 <1.7 2.22 

Endrin aldehyde µg/kg <16 <1.6 <17 <1.6 <1.7 <1.7  
Endrin ketone µg/kg <16 <1.6 <17 <1.6 <1.7 <1.7  

gamma-BHC (Lindane) µg/kg <16 <1.6 5.9 0.84 0.93 1.3 2.37 
gamma-Chlordane µg/kg 7.3 0.98 <17 2.9 3.2 2.6 3.24 

Heptachlor µg/kg 44 0.75 <17 1.2 1.5 1.3 68 
Heptachlor epoxide µg/kg <16 0.34 <17 0.53 <1.7 <1.7 2.47 

Methoxychlor µg/kg <32 1 <32 <3.1 <3.2 <3.3 18.7 
Toxaphene µg/kg <650 <64 <650 <64 <66 <66 0.1 
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Table 3-6. Bulk sediment PCB Aroclor concentrations from sediment 
samples collected downstream and upstream of Woodland 
Dam in December 2009.  Less than sign indicates non-
detects at the sample specific detection limit. 

  Downstream Upstream 
  CC-1 CC-2 CC-3 CC-4 CC-5 CC-6 

Aroclor 1016 µg/kg <16 <16 <16 <16 <16 <17 
Aroclor 1221 µg/kg <16 <16 <16 <16 <16 <17 
Aroclor 1232 µg/kg <16 <16 <16 <16 <16 <17 
Aroclor 1242 µg/kg <16 <16 <16 <16 <16 <17 
Aroclor 1248 µg/kg <16 <16 <16 <16 <16 <17 
Aroclor 1254 µg/kg <16 <16 <16 <16 <16 <17 
Aroclor 1260 µg/kg <16 <16 <16 <16 <16 <17 

 
 
 
 

Table 3-7. Bulk sediment PCB homolog concentrations (sum of congeners) from 
sediment samples collected downstream and upstream of Woodland 
Dam in December 2009.  Highlighted values are over USEPA Region 
III sediment benchmark concentrations.  Less than sign indicates non-
detects at the sample specific detection limit. 

  CC-UP 
CC-

DOWN 

USEPA 
Freshwater 
Sediment 

Benchmark 
Monochlorobiphenyl (total) ng/g 0.076 <12  

Dichlorobiphenyl (total) ng/g 0.61 16  
Trichlorobiphenyl (total) ng/g 1.7 60  

Tetrachlorobiphenyl (total) ng/g 1.7 77  
Pentachlorobiphenyl (total) ng/g 1.6 79  
Hexachlorobiphenyl (total) ng/g 1.7 47  
Heptachlorobiphenyl (total) ng/g 0.97 15  
Octachlorobiphenyl (total) ng/g 0.23 <12  
Nonachlorobiphenyl (total) ng/g 0.047 <12  

Decachlorobiphenyl ng/g 0.019 <12  
Sum of Congeners ng/g 8.652 294 59.8 

 
  



 
 

Results 
 
 

 
3-13 

Table 3-8. Bulk sediment PCB congener concentrations (ng/g) from sediment samples col-
lected downstream and upstream of Woodland Dam in December 2009.  Less than 
sign indicates non-detects at the sample specific detection limit. 

 CC-UP CC-DOWN  CC-UP CC-DOWN 
PCB 1 (BZ) 0.043 <12 PCB 42 (BZ) 0.061 2.7 
PCB 2 (BZ) 0.0044 <12 PCB 43 (BZ) 0.006 <12 
PCB 3 (BZ) 0.028 <12 PCB 44 (BZ) 0.21 12 
PCB 4 (BZ) 0.11 1.8 PCB 45 (BZ) 0.059 <12 
PCB 5 (BZ) 0.0031 <12 PCB 46 (BZ) 0.019 <12 
PCB 6 (BZ) 0.052 1.3 PCB 47 (BZ) 0.21 12 
PCB 7 (BZ) 0.01 <12 PCB 48 (BZ) 0.037 <12 
PCB 8 (BZ) 0.19 5 PCB 49 (BZ) 0.14 6.7 
PCB 9 (BZ) 0.016 <12 PCB 50 (BZ) 0.045 <12 

PCB 10 (BZ) 0.007 <12 PCB 51 (BZ) 0.059 <12 
PCB 11 (BZ) 0.038 1.4 PCB 52 (BZ) 0.25 22 
PCB 12 (BZ) 0.025 <12 PCB 53 (BZ) 0.045 <12 
PCB 13 (BZ) 0.025 <12 PCB 54 (BZ) <0.010 <12 
PCB 14 (BZ) <0.010 <12 PCB 55 (BZ) 0.0041 <12 
PCB 15 (BZ) 0.16 6.5 PCB 56 (BZ) 0.091 2.9 
PCB 16 (BZ) 0.088 <12 PCB 57 (BZ) <0.010 <12 
PCB 17 (BZ) 0.11 3.2 PCB 58 (BZ) <0.010 <12 
PCB 18 (BZ) 0.22 8.8 PCB 59 (BZ) 0.024 <12 
PCB 19 (BZ) 0.039 <12 PCB 60 (BZ) 0.043 <12 
PCB 20 (BZ) 0.39 17 PCB 61 (BZ) 0.29 14 
PCB 21 (BZ) 0.13 6.2 PCB 62 (BZ) 0.024 <12 
PCB 22 (BZ) 0.12 3.8 PCB 63 (BZ) 0.0053 <12 
PCB 23 (BZ) <0.010 <12 PCB 64 (BZ) 0.092 4.8 
PCB 24 (BZ) 0.0038 <12 PCB 65 (BZ) 0.21 12 
PCB 25 (BZ) 0.036 <12 PCB 66 (BZ) 0.19 7.3 
PCB 26 (BZ) 0.06 2.2 PCB 67 (BZ) 0.0067 <12 
PCB 27 (BZ) 0.026 <12 PCB 68 (BZ) 0.0015 <12 
PCB 28 (BZ) 0.39 17 PCB 69 (BZ) 0.14 6.7 
PCB 29 (BZ) 0.06 2.2 PCB 70 (BZ) 0.29 14 
PCB 30 (BZ) 0.22 8.8 PCB 71 (BZ) 0.13 5 
PCB 31 (BZ) 0.26 12 PCB 72 (BZ) 0.002 <12 
PCB 32 (BZ) 0.1 4.1 PCB 73 (BZ) 0.006 <12 
PCB 33 (BZ) 0.13 6.2 PCB 74 (BZ) 0.29 14 
PCB 34 (BZ) <0.010 <12 PCB 75 (BZ) 0.024 <12 
PCB 35 (BZ) 0.0061 <12 PCB 76 (BZ) 0.29 14 
PCB 36 (BZ) <0.010 <12 PCB 77 (BZ) 0.031 <12 
PCB 37 (BZ) 0.14 2.8 PCB 78 (BZ) <0.010 <12 
PCB 38 (BZ) <0.010 <12 PCB 79 (BZ) 0.0017 <12 
PCB 39 (BZ) <0.010 <12 PCB 80 (BZ) <0.010 <12 
PCB 40 (BZ) 0.13 5 PCB 81 (BZ) <0.010 <12 
PCB 41 (BZ) 0.13 5 PCB 82 (BZ) 0.031 <12 
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Table 3-8. (Continued) 
 CC-UP CC-DOWN  CC-UP CC-DOWN 

PCB 83 (BZ) 0.12 5.7 PCB 126 (BZ) 0.0036 <12 
PCB 84 (BZ) 0.07 3.7 PCB 127 (BZ) <0.010 <12 
PCB 85 (BZ) 0.04 <12 PCB 128 (BZ) 0.054 <12 
PCB 86 (BZ) 0.14 8.6 PCB 129 (BZ) 0.38 17 
PCB 87 (BZ) 0.14 8.6 PCB 130 (BZ) 0.021 <12 
PCB 88 (BZ) 0.037 <12 PCB 131 (BZ) 0.0027 <12 
PCB 89 (BZ) 0.0037 <12 PCB 132 (BZ) 0.13 5.9 
PCB 90 (BZ) 0.21 14 PCB 133 (BZ) 0.0049 <12 
PCB 91 (BZ) 0.037 <12 PCB 134 (BZ) 0.016 <12 
PCB 92 (BZ) 0.043 2.5 PCB 135 (BZ) 0.15 <12 
PCB 93 (BZ) 0.0011 <12 PCB 136 (BZ) 0.042 <12 
PCB 94 (BZ) <0.010 <12 PCB 137 (BZ) 0.012 <12 
PCB 95 (BZ) 0.25 14 PCB 138 (BZ) 0.38 17 
PCB 96 (BZ) 0.0024 <12 PCB 139 (BZ) 0.0037 <12 
PCB 97 (BZ) 0.14 8.6 PCB 140 (BZ) 0.0037 <12 
PCB 98 (BZ) 0.0053 <12 PCB 141 (BZ) 0.078 <12 
PCB 99 (BZ) 0.12 5.7 PCB 142 (BZ) <0.010 <12 
PCB 100 (BZ) 0.0011 <12 PCB 143 (BZ) 0.016 <12 
PCB 101 (BZ) 0.21 14 PCB 144 (BZ) 0.016 <12 
PCB 102 (BZ) 0.0053 <12 PCB 145 (BZ) <0.010 <12 
PCB 103 (BZ) <0.010 <12 PCB 146 (BZ) 0.057 <12 
PCB 104 (BZ) <0.010 <12 PCB 147 (BZ) 0.32 12 
PCB 105 (BZ) 0.088 3.7 PCB 148 (BZ) <0.010 <12 
PCB 106 (BZ) <0.010 <12 PCB 149 (BZ) 0.32 12 

PCB 107 (BZ)/109 (IUPAC) 0.016 <12 PCB 150 (BZ) <0.010 <12 
PCB 108 (BZ)/107 (IUPAC) 0.0073 <12 PCB 151 (BZ) 0.15 <12 
PCB 109 (BZ)/108 (IUPAC) 0.14 8.6 PCB 152 (BZ) <0.010 <12 

PCB 110 (BZ) 0.34 16 PCB 153 (BZ) 0.3 12 
PCB 111 (BZ) <0.010 <12 PCB 154 (BZ) 0.0034 <12 
PCB 112 (BZ) <0.010 <12 PCB 155 (BZ) <0.010 <12 
PCB 113 (BZ) 0.21 14 PCB 156 (BZ) 0.027 <12 
PCB 114 (BZ) 0.0044 <12 PCB 157 (BZ) 0.027 <12 
PCB 115 (BZ) 0.34 16 PCB 158 (BZ) 0.036 <12 
PCB 116 (BZ) 0.04 <12 PCB 159 (BZ) 0.0033 <12 
PCB 117 (BZ) 0.04 <12 PCB 160 (BZ) 0.38 17 
PCB 118 (BZ) 0.19 11 PCB 161 (BZ) <0.010 <12 
PCB 119 (BZ) 0.14 8.6 PCB 162 (BZ) 0.00077 <12 
PCB 120 (BZ) <0.010 <12 PCB 163 (BZ) 0.38 17 
PCB 121 (BZ) <0.010 <12 PCB 164 (BZ) 0.029 <12 
PCB 122 (BZ) 0.0023 <12 PCB 165 (BZ) <0.010 <12 
PCB 123 (BZ) 0.0024 <12 PCB 166 (BZ) 0.054 <12 
PCB 124 (BZ) 0.0073 <12 PCB 167 (BZ) 0.012 <12 
PCB 125 (BZ) 0.14 8.6 PCB 168 (BZ) 0.3 12 
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Table 3-8. (Continued) 
 CC-UP CC-DOWN  CC-UP CC-DOWN 

PCB 169 (BZ) <0.010 <12 PCB 190 (BZ) 0.022 <12 
PCB 170 (BZ) 0.11 <12 PCB 191 (BZ) 0.0037 <12 
PCB 171 (BZ) 0.031 <12 PCB 192 (BZ) <0.010 <12 
PCB 172 (BZ) 0.019 <12 PCB 193 (BZ) 0.26 9.3 
PCB 173 (BZ) 0.031 <12 PCB 194 (BZ) 0.051 <12 
PCB 174 (BZ) 0.13 <12 PCB 195 (BZ) 0.017 <12 
PCB 175 (BZ) 0.0036 <12 PCB 196 (BZ) 0.027 <12 
PCB 176 (BZ) 0.011 <12 PCB 197 (BZ) <0.010 <12 
PCB 177 (BZ) 0.072 <12 PCB 198 (BZ) 0.07 <12 
PCB 178 (BZ) 0.024 <12 PCB 199 (BZ)/200 (IUPAC) 0.0067 <12 
PCB 179 (BZ) 0.052 <12 PCB 200 (BZ)/201 (IUPAC) 0.0055 <12 
PCB 180 (BZ) 0.26 9.3 PCB 201 (BZ)/199 (IUPAC) 0.07 <12 
PCB 181 (BZ) <0.010 <12 PCB 202 (BZ) 0.013 <12 
PCB 182 (BZ) <0.010 <12 PCB 203 (BZ) 0.038 <12 
PCB 183 (BZ) 0.075 <12 PCB 204 (BZ) <0.010 <12 
PCB 184 (BZ) <0.010 <12 PCB 205 (BZ) 0.0027 <12 
PCB 185 (BZ) 0.075 <12 PCB 206 (BZ) 0.032 <12 
PCB 186 (BZ) <0.010 <12 PCB 207 (BZ) 0.003 <12 
PCB 187 (BZ) 0.15 5.6 PCB 208 (BZ) 0.012 <12 
PCB 188 (BZ) <0.010 <12 PCB 209 (BZ) 0.019 <12 
PCB 189 (BZ) 0.0031 <12    
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Table 3-9. Bulk sediment dioxin concentrations from sediment samples collected 
downstream and upstream of Woodland Dam in December 2009.  Highlighted 
values are over USEPA Region III sediment benchmark concentrations.  Less 
than sign indicates non-detects at the sample specific detection limit. 

DIOXIN  CC-UP CC-DOWN 

USEPA Freshwater 
Sediment 

Benchmark 
1,2,3,4,6,7,8-HpCDD pg/g 12 1100  
1,2,3,4,6,7,8-HpCDF pg/g 3.2 140  
1,2,3,4,7,8,9-HpCDF pg/g <5.0 <150  
1,2,3,4,7,8-HxCDD pg/g <5.0 <150  
1,2,3,4,7,8-HxCDF pg/g 0.39 20  
1,2,3,6,7,8-HxCDD pg/g 0.53 35  
1,2,3,6,7,8-HxCDF pg/g 0.43 32  
1,2,3,7,8,9-HxCDD pg/g 0.36 <150  
1,2,3,7,8,9-HxCDF pg/g <5.0 <150  
1,2,3,7,8-PeCDD pg/g <5.0 <150  
1,2,3,7,8-PeCDF pg/g <5.0 <150  

13C-1,2,3,4,6,7,8-HpCDD pg/g 51 1500  
13C-1,2,3,4,6,7,8-HpCDF pg/g 45 1400  
13C-1,2,3,4,7,8,9-HpCDF pg/g 39 1100  
13C-1,2,3,4,7,8-HxCDD pg/g 58 1900  
13C-1,2,3,4,7,8-HxCDF pg/g 44 1500  
13C-1,2,3,6,7,8-HxCDD pg/g 49 1600  
13C-1,2,3,6,7,8-HxCDF pg/g 46 1500  
13C-1,2,3,7,8,9-HxCDF pg/g 45 1400  
13C-1,2,3,7,8-PeCDD pg/g 56 1800  
13C-1,2,3,7,8-PeCDF pg/g 56 1800  

13C-2,3,4,6,7,8-HxCDF pg/g 48 1600  
13C-2,3,4,7,8-PeCDF pg/g 54 1700  
13C-2,3,7,8-TCDD pg/g 56 1900  
13C-2,3,7,8-TCDF pg/g 53 1700  

13C-OCDD pg/g 97 2300  
2,3,4,6,7,8-HxCDF pg/g <5.0 <150  
2,3,4,7,8-PeCDF pg/g <5.0 <150  
2,3,7,8-TCDD pg/g <1.0 <30 0.85 
2,3,7,8-TCDF pg/g <1.0 26  

OCDD pg/g 160 11000  
OCDF pg/g 4.7 190  

Total HpCDD pg/g 22 2100  
Total HpCDF pg/g 8.8 400  
Total HxCDD pg/g 3 240  
Total HxCDF pg/g 9.9 510  
Total PeCDD pg/g <5.0 <150  
Total PeCDF pg/g 6.2 510  
Total TCDD pg/g <1.0 <30  
Total TCDF pg/g 4.2 390  
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4.0 CONCLUSIONS 
 
The sediment volume estimates revealed that the stream bed behind Woodland Dam is 

not a high depositional area as only a thin layer of fine material was observed.  Given the 
extensive amount of impervious surface that exists in this urbanized watershed, Cobbs Creek is 
probably subject to frequent rainfall-induced scouring events and the dam is relative low in 
height limiting its ability to accumulate silty sediments (approximately 6 feet). 
 

Chromium and cyanide were observed above and below the dam above the USEPA 
benchmark values.  However, average upstream and downstream concentrations were similar 
and the observed concentrations were not dramatically above sediment screening values.  A suite 
of semi volatile organics over the sediment benchmark values were observed both upstream and 
downstream of Woodland Dam most of which can be attributed to coal tars and petro-chemicals 
originating from vehicles using city roadways.  The high PCBs and dioxin concentration reported 
in the downstream composite sample is potentially problematic, but most of the sediment 
disruption and potential mobilization of contaminants from the dam removal project will occur in 
the thin layer of upstream sediments behind the dam.  PCBs found in the sediment may have 
originated from leaking electric transformers on city power transmission poles. 

 
Based on the small amount of sediment measured upstream of the dam and the similar 

nature of the chemical make-up of upstream and downstream sediments, any sediment released 
during the proposed dam removal should have minimal impact on the downstream ecosystem of 
Cobbs Creek. 
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 Sediment Quality Testing for the 
Cobbs Creek Fish Passage Project 

Philadelphia, PA 
 

 SCOPE OF WORK 
 
1.0.  PROJECT DESCRIPTION 
 
The project site is located along Cobbs Creek and involves modifications to the Woodland Dam 
in order to restore fish passage.  The Woodland Dam (Figures 1-4) is located close to the Cobbs 
Creek Parkway and Woodland Avenue in Philadelphia.  It is also the first impediment to fish 
passage on Cobbs Creek and serves as the demarcation between tidal and non-tidal influences 
along the creek. 

 
This project will investigate, select, design and construct the best alternative to reestablish fish 
passage along Cobbs Creek.  The most effective method of restoring fish passage is to remove 
the stream impediment and restore the channel to natural conditions.  However, existing 
conditions such as the historical and cultural aspects of the dam, the chemical composition of 
built-up sediment behind the dam, and the potential for increased downstream flood hazard risk 
may influence the selection of a recommended plan. 
 
The Philadelphia District and the Philadelphia Water Department have developed an initial list of 
potential project alternatives and include the following: no action, complete dam removal, and 
dam removal with partial remnants. 
 
 

Figure 1. USGS Quadrangle 
depicting the project location.  
Cobbs Creek acts as the 
boundary between the City of 
Philadelphia and Delaware 
County in the vicinity of the 
Woodland Dam. 
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Figure 2: Woodland Dam 
shown from the bank adjacent 
to the Blue Bell Inn. Photo 
taken April 22, 2009. 

 
 

Figure 3: Woodland Dam 
shown from the Woodland 
Avenue Bridge approximately 
200 feet downstream of the 
dam.  Photo taken January 26, 
2006. 
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Figure 7: Aerial photograph of project site showing location of the Woodland Dam in respect to 
Woodland and Island Avenues.  Aerial photograph taken in 2006. 

 
 
 
2.0.  STUDY PURPOSE 
 
The objective of this effort is to improve fish migration by allowing passage upstream of 
Woodland Dam to potential foraging and spawning areas.  This project is in the information 
gathering stage and we are soliciting comments from the public and resource agencies 
identifying any significant issues, problems and concerns, along with any pertinent information 
regarding establishing fish passage along Cobbs Creek and its list of preliminary alternatives. 
 
3.0.  CORPS OF ENGINEERS POINT OF CONTACT 
 
U.S. Army Corps of Engineers, Environmental Resources Branch, 100 Penn Square East, 
Philadelphia, Pennsylvania 19107.  Mark Eberle, Project Biologist (215) 656-6562 and Erik 
Rourke, Project Manager (215) 656-65??. 
 
4.0.  TASKS 
 
A.  SEDIMENT SAMPLES
 

  

Sediment samples will be collected from six stations; four upstream and two downstream of 
Woodland dam (Figure 5).  Target collections points may need to be repositioned slightly to 
obtain samples of silt due to the presence of bedrock and rock coble substrate.  Sediment samples 
for bulk chemical analysis will be collected from either a decontaminated stainless steel ponar 

Woodland Dam 
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grab or a decontaminated hand operated Wildco® sediment coring device depending on 
sediment depth.  Each of the six samples will be analyzed for TCL Volatiles, TCL Semi 
Volatiles, TCL Pesticides and PCBs, and TCL Inorganics (Appendix A).  One composite from 
the two downstream stations and another from the four upstream stations will be prepared and 
analyzed for 1) high resolution congener specific PCBs (using method 1668a) and 2) 
Dioxin/Furans.  In addition, samples will be analyzed for grain size. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5.  Sample locations on Cobbs Creek. 

 
 
 
Sample locations were selected based on coordination with Pennsylvania Department of 
Environmental Protection (PADEP) and U.S. Fish and Wildlife Service (FWS).  One sediment 
sample will be taken from each location and will be taken approximately every 100 feet apart.  
For the upstream samples, two samples (paired) will be taken immediately behind (upstream)  

Woodland Dam 
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the dam in the deepest portion of the stream and the other two will be approximately every 100 
feet upstream.  For the downstream samples, the first sample will be taken below the dam and 
the other sample approximately 100 feet further downstream.  For all samples, exact locations 
will focus on the areas of apparent fine grain sediment. 
 
The six sample site locations will be recorded using Global Positioning System (GPS) units.  The 
Contractor will use this data to produce a table and map identifying each sampling location in 
latitude and longitude.  Since sediment sampling data will be compared to US Environmental 
Protection Agency (USEPA) Region III ecological screening values to assess potential 
ecological effects from the dam removal, target detection limits for the laboratory analysis will 
attempt to get as close as is reasonably possible to these screening limits. 
 
Records

 

.  The contractor shall maintain records of all work performed in this contract.  These 
shall be furnished to the COE Point of Contact in the final report.  

Sample Holding Times

 

.  A summary of recommended procedures for sample preservation and 
storage will follow the USEPA guidance. 

B.  
 

Estimating Sediment Volume behind Woodland Dam 

The contractor will conduct a survey to estimate the volume of sediment build up behind 
Woodland dam to provide data needed to determine if dredging silt will be necessary before the 
dam removal phase of the project.  The contactor will establish six (6) equally spaced transects 
that will, in total, extend approximately 500 feet upstream of the existing dam. Sediment depth 
measurement will be taken at six (6) equally spaced points across the stream (stream width 
behind the dam is approximately 30 feet).  At each transect a Self-Leveling Rotating Laser Level 
with tripod will be positioned to provide a reference point above the water’s surface.  At each 
position a survey marker will be lowered vertically into the water to the sediment surface.  A 
steel reinforcement rod will be positioned next to the survey marker and pushed into the 
sediment until bed rock or rock cobble is encountered.  The distance the steel rod moves will be 
recorded for each sampling point to estimate sediment depth.  A survey grade GPS with sub-
meter accuracy will be used to geo-reference the beginning and end of each transect.  
Coordinates for points along each transect survey will be calculated using the stream bank to 
opposite stream bank transect coordinates.  Assuming that each survey position represents a 
rectangular column of sediment, the total volume of sediment up to 500 feet behind the dam will 
be calculated.  Sediment measurement will be conducted from a canoe or by wading depending 
on local depths and sediment conditions encountered during the field effort. 
 
5.0. QUALITY ASSURANCE/QUALITY CONTROL 
 
All procedures required under this scope of work will conform to the analytical quality 
assurance/quality control program identified in the USEPA guidance.  In addition, the Contractor 
will maintain accurate quality control records including at least daily analytical instrument 
calibration data and appropriate preservation and storage of all excess sediment and water for a 
period of 60 days subsequent to the initial analyses.  This sediment will be used for additional 
testing, if necessary.  The laboratory shall at a minimum be USEPA and PA State certified. 
 
7.0.  REPORTING REQUIREMENTS 
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A table and detailed map identifying sampling locations, coordinates, and corresponding data 
collection results will be included in the final report. 
  
The following information shall be included on the laboratory data sheets: 
 

1. test method 
2. date sample was collected 
3. date of analyses 
4. testing result  
5. detection level 
6. tidal cycle 

 
Draft and final reports must be complete with all figures, tables, and appendices and reflect and 
report the analyses outlined in this scope of work.  The recommended content and format should 
follow quality assurance and quality control guidelines and shall be structured as follows: 
 

(1) TITLE PAGE - bearing the appropriate title, date, author, and contract number. 
(2) EXECUTIVE SUMMARY - a brief description of the study's purpose, findings, and 

conclusions. 
(3) TABLE OF CONTENTS - including a list of all figures and tables presented in the 

report. 
(4) INTRODUCTION - stating the purpose of the study with background information on 

the project and area. 
(5) METHODOLOGY - describes the sampling and analysis equipment and 

methodologies used. 
(6) RESULTS - Each sampling reach shall be represented by individual chapters.  Each 

chapter shall contain the sampling results relative to that sampling reach and at a minimum 
contain the collected data in tabular and graphic form and details of any applicable statistical 
analyses used.  The resulting sediment data shall be summarized.  

(7) DISCUSSION – this is a key section that draws inferences regarding the existing 
water and sediment quality and the potential for impact to natural resources by the dam removal 
project.  This section will discuss the results of the sampling as they relate to appropriate State 
and Federal water quality standards. 

 (8) A LIST OF REFERENCES - includes literature cited and agencies or individuals 
consulted.  The bibliography must be in a format used by professional scientific journals. 

(9) APPENDICES - for personnel qualifications, a copy of this scope of work, raw data 
sheets, record logs, and other pertinent information. 
 

Each report page will be produced on 8 1/2" x 11" paper, single spaced, with double 
spacing between paragraphs.  All text pages, including Appendices, must be consecutively 
numbered.  Text print quality must be at least letter quality.  In addition, five electronic copies 
(cd or DVD) of the final report and report data will be submitted. 
 
8.0. PERIOD OF PERFORMANCE 
 
 Sediment sampling shall be performed by November 20, 2009.  Five hard copies of a 
draft report, an electronic copy (pdf) (emailed), and 3 cds shall be submitted to the Corps Point 
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of Contact by January 22, 2010.  The draft report will be reviewed and returned to the contractor 
for revision, if necessary, within 45 working days of receipt of the draft.  Following the review 
period, the draft report will be amended, if necessary, and a final report (5 bound, 1 unbound, as 
well as, 5 cds/DVDs) submitted to the Corps’ Point of Contact within 10 working days.  This 
schedule is subject to adjustment by the Corps’ Point of Contact for delays on the part of the 
Government, and for conditions beyond the control of the parties hereto. 
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Table 1.  List of parameters for contaminant testing of sediment collected upstream and downstream 
of Woodland dam in Cobbs Creek, PA. 
Volatile Organics Semivolatile Organics Pesticides 
1,1,2,2-Tetrachloroethane 1,1'-Biphenyl Aldrin 
1,1,2-Trichloro-1,2,2-
Trifluoroethane 2,4,5-Trichlorophenol alpha-BHC 
1,1-Dichloroethane 2,4,6-Trichlorophenol beta-BHC 
1,1-Dichloroethene 2,4-Dichlorophenol delta-BHC 

1,2,4-Trichlorobenzene 2,4-Dimethylphenol 
gama-BHC 
(lindane) 

1,2-Dibromo-3-Chloropropane 
(DBCP) 2,4-Dinitrophenol Chlordane 
1,2-Dibromoethane 2,4-Dinitrotoluene alpha-Chlordane 
1,2-Dichlorobenzene 2,6-Dinitrotoluene gama-Chlordane 
1,2-Dichloroethane 2-Chloronaphthalene 4,4'-DDD 
1,2-Dichloropropane 2-Chlorophenol 4,4'-DDE 
1,3-Dichlorobenzene 2-Methylnaphthalene 4,4'-DDT 
1,4-Dichlorobenzene 2-Methylphenol (o-Cresol) Dieldrin 
2-Butanone (Methyl Ethyl Ketone) 2-Nitroanaline Endosulfan I 
2-Hexanone 2-Nitrophenol Endosulfan II 
4-Methyl-2-Pentanone 3,3'-Dichlorobenzidine Endosulfan Sulfate 
Acetone 3-Nitroanaline Endrin 

Benzene 
4,6-Dinitro-2-Methylphenol (4,6-Dinitro-
o-Cresol) Endrin Aldehyde 

Bromodichloromethane 4-Bromophenyl PhenylEther Endrin Ketone 
Bromoform 4-Chloro-3-Methylphenol Heptachlor 

Bromomethane 4-Chloroanaline 
Heptachlor 
Epoxide 

Carbon Disulfide 4-Chlorophenyl Phenyl Ether Methoxychlor 
Carbon Tetrachloride 4-Methylphenol (p-Cresol) Toxaphene 
Chlorobenzene 4-Nitroanaline  
Chloroethane 4-Nitrophenol PCBs 
Chloroform Acenaphthalene Aroclor 1016 
Chloromethane Acenaphthene Aroclor 1221 
cis-1,3-Dichloroethene Acetophenone Aroclor 1232 
cis-1,3-Dichloropropene Anthracene Aroclor 1242 
Cyclohexane Atrazine Aroclor 1248 
Dibromochloromethane Benzaldehyde Aroclor 1254 
Dichlorodifluoromethane Benzo(a)anthracene Aroclor 1260 
Ethylbenzene Benzo(a)pyrene  
Isopropyl Benzene Benzo(b)fluoranthene Metals/Inorganics 
Methyl Acetate Benzo(g,h,i)perylene Aluminum 
Methyl tert-Butyl Ether Benzo(k)fluoranthene Antimony 
Methylcyclohexane bis(2-Chloroethoxy) Ethane Arsenic 
Methylene Chloride bis(2-chloroethyl Ether Barium 
Styrene bis(2-Chloroisopropyl) Ether Beryllium 
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Tetrachloroethene bis(2-Ehtylhexyl) Phthalate Cadmium 
Trans-1,3-Dichloroethene Butyl Benzylphthalate Chromium 
trans-1,3-Dichloropropene Caprolactam Calcium 
Trichlorofluoromethane Carbazole Cobalt 
Vinyl Chloride Chrysene Copper 
Xylene (Total) Debenz(a,h)anthracene Iron 

 

Diethyl Phthalate Lead 
Dimethyl Phthalate Magnesium 
Di-n-Butylphthalate Manganese 
Di-n-Octylphthalate Mercury 
Dobenzofuran Nickel 
Fluoranthene Potassium 
Fluorene Selenium 
Hexachlorobenzene Silver 
Hexachlorobutadiene Sodium 
Hexachlorocyclopentadiene Thallium 
Hexachloroethane Vanadium 
Indeno(1,2,3-cd)pyrene Zinc 
Isophorone  
Naphthalene Cyanides 
Nitrobenzene 

 

N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
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Appendix Table B-1. Percent Total Organic Carbon (TOC), silt/clay, gravel, and sand in sediment 
samples taken for contaminant analysis from Cobbs Creek in December 2009 

Station Percent TOC Percent Silt/clay Percent Gravel Percent Sand 

CC-1 4.40 0.76 39.16 60.08 

CC-2 0.51 0.21 74.69 25.11 

CC-3 3.03 0.48 52.90 46.62 

CC-4 2.09 0.41 45.54 54.05 

CC-5 11.24 0.35 64.12 35.52 

CC-6 1.44 60.16 15.03 24.81 
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LABORATORY ANALYSIS CERTIFICATES 
 

(See attached CD) 
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Appendix C 

Clean Air Assessment 

 

General Conformity Analysis  
Table 1. Project Emission Sources and Estimated Power  
Table 2. Emission Estimates (NOx)  
Table 3. Emission Estimates (HC)  
Table 4. Emission Estimates (SO2)  
Table 5. Pollutant Emissions from Employee Vehicles 
  



General Conformity Review and Emission Inventory for Woodland Dam
Table 1.  Project Emission Sources and Estimated Power

hp-hr = # of engines*hp*LF*hrs of operation

Load Factor (LF) represents the average percentage of rated horsepower used during a source's operational profile
 

# of hrs of
Equipment/Engine Category engines hp LF operation hp-hr
Crane, Mech. Dragline/Clmshell, 2.5 CY, 60 Ton, 50' Boom 1 150 0.43 338 21801
Ldr, F/E, Wheeled, 1.25 cy bkt, 4 x 4 1 76 0.59 320 14349
Tractor, Crwler (Dozer), Powershift w/Univ. Blade 1 119 0.59 208 14604
Trk, HWY Conv., 3/4 ton pickup, 4 x 4 1 130 0.59 352 26998
Trk, HWY 8,600GVW 4 x4 suburban 1 285 0.59 343 57675
Trk, HWY 50,000 GVW, 6 x 4, 3 axle 1 310 0.59 325 59443
Water pump, centrifugal, skid mtd, 3:dia., 293 GPM 1 67 0.43 62 1786
Air Compressor, 600 CFM, 150 psi, w/pav. breaker 1 85 0.43 44 1608
Chainsaw, gas, 24" - 32" bar 1 5 0.43 106 228
Hydroseeder, 3,000 gal., truck mounted 1 90 0.43 6 232

Load Factors taken from Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling
Report No. NR-005c, revised April 2004, EPA420-P-04-005.  Environmental Protection Agency, Office of Transportation and Air Quality.



Table 2.  Emission Estimates (NOx)
Emissions (g) = Power Demand (hp-hr) * Emission Factor (g/hp-hr)
Emissions (tons) = Emissions (g) * (1 ton/907200 g)
NOx Emissions Factor for Off-Road Construction Equipment is 6.9 g/hp-hr*

EF Emissions
Equipment/Engine Category hp-hr (g/hp-hr) (tons)
Crane, Mech. Dragline/Clmshell, 2.5 CY, 60 Ton, 50' Boom 21801 6.90 0.17
Ldr, F/E, Wheeled, 1.25 cy bkt, 4 x 4 14349 6.90 0.11
Tractor, Crwler (Dozer), Powershift w/Univ. Blade 14604 6.90 0.11
Trk, HWY Conv., 3/4 ton pickup, 4 x 4 26998 6.90 0.21
Trk, HWY 8,600GVW 4 x4 suburban 57675 6.90 0.44
Trk, HWY 50,000 GVW, 6 x 4, 3 axle 59443 6.90 0.45
Water pump, centrifugal, skid mtd, 3:dia., 293 GPM 1786 6.90 0.01
Air Compressor, 600 CFM, 150 psi, w/pav. breaker 1608 6.90 0.01
Chainsaw, gas, 24" - 32" bar 228 6.90 0.00
Hydroseeder, 3,000 gal., truck mounted 232 6.90 0.00

Total NOx Project Emissions (tons) = 1.51

*Emission Factor taken from Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling-Compression-Ignition
Report No. NR-009c,  Revised April 2004, Assessment and Standards Division EPA, Office of Transportation and Air Quality.



Table 3.  Emission Estimates (VOC)
Emissions (g) = Power Demand (hp-hr) * Emission Factor (g/hp-hr)
Emissions (tons) = Emissions (g) * (1 ton/907200 g)
VOC Emissions Factor for Off-Road Construction Equipment is 1.0 g/hp-hr

EF Emissions
Equipment/Engine Category hp-hr (g/hp-hr) (tons)
Crane, Mech. Dragline/Clmshell, 2.5 CY, 60 Ton, 50' Boom 21801 1.00 0.02
Ldr, F/E, Wheeled, 1.25 cy bkt, 4 x 4 14349 1.00 0.02
Tractor, Crwler (Dozer), Powershift w/Univ. Blade 14604 1.00 0.02
Trk, HWY Conv., 3/4 ton pickup, 4 x 4 26998 1.00 0.03
Trk, HWY 8,600GVW 4 x4 suburban 57675 1.00 0.06
Trk, HWY 50,000 GVW, 6 x 4, 3 axle 59443 1.00 0.07
Water pump, centrifugal, skid mtd, 3:dia., 293 GPM 1786 1.00 0.00
Air Compressor, 600 CFM, 150 psi, w/pav. breaker 1608 1.00 0.00
Chainsaw, gas, 24" - 32" bar 228 1.00 0.00
Hydroseeder, 3,000 gal., truck mounted 232 1.00 0.00

Total VOC Project Emissions (tons) = 0.22

*Emission Factor taken from Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling-Compression-Ignition
Report No. NR-009c,  Revised April 2004, Assessment and Standards Division EPA, Office of Transportation and Air Quality.



Table 4.  Emission Estimates (PM)
Emissions (g) = Power Demand (hp-hr) * Emission Factor (g/hp-hr)
Emissions (tons) = Emissions (g) * (1 ton/907200 g)
PM Emissions Factor for Off-Road Construction Equipment is 0.4 g/hp-hr*

EF Emissions
Equipment/Engine Category hp-hr (g/hp-hr) (tons)
Crane, Mech. Dragline/Clmshell, 2.5 CY, 60 Ton, 50' Boom 21801 0.40 0.01
Ldr, F/E, Wheeled, 1.25 cy bkt, 4 x 4 14349 0.40 0.01
Tractor, Crwler (Dozer), Powershift w/Univ. Blade 14604 0.40 0.01
Trk, HWY Conv., 3/4 ton pickup, 4 x 4 26998 0.40 0.01
Trk, HWY 8,600GVW 4 x4 suburban 57675 0.40 0.03
Trk, HWY 50,000 GVW, 6 x 4, 3 axle 59443 0.40 0.03
Water pump, centrifugal, skid mtd, 3:dia., 293 GPM 1786 0.40 0.00
Air Compressor, 600 CFM, 150 psi, w/pav. breaker 1608 0.40 0.00
Chainsaw, gas, 24" - 32" bar 228 0.40 0.00
Hydroseeder, 3,000 gal., truck mounted 232 0.40 0.00

Total PM Project Emissions (tons) = 0.09

*Emission Factor taken from Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling-Compression-Ignition
Report No. NR-009c,  Revised April 2004, Assessment and Standards Division EPA, Office of Transportation and Air Quality



Table 5.  Pollutant Emissions from Employee Vehicles

Assumptions: Average trip distance (1 way) is 25 miles.
  Average NOx vehicle emission factor is 1.4 g/mile.

Average VOC vehicle emission factor is 2.8 g/mile.
  Work crew comprised of 10 people

 Every member of the work crew drives their own vehicle.
Project construction period is 5 months.
Project construction occurs 5 days per week.
There are 2 holidays in the work period.
There are 4 weather days (no work).

Actual  days = 150 days - 40 weekend days off - 2 holidays off - 4 weather days off

Actual work days = 104 days

NOx Calculation: 10 workers * 2 trips/work day * 104 work days * 25 miles/trip * 1.4 g of NOx/mile* (1 ton/907200 g)

Total NOx resulting from employee vehicles = 0.08 tons.

VOC Calculation: 10 workers * 2 trips/work day * 104 work days * 25 miles/trip * 2.8 g of VOC/mile* (1 ton/907200 g)

Total VOC resulting from employee vehicles = 0.16 tons.

Pollutant emissions associated with employee vehicles derived from: 
Emission Facts: Average Annual Emissions and Fuel Consumption for Passenger Cars and Light Trucks, EPA420-F-00-013, April 2000.

Total (construction and employess) NOx Project Emissions (tons) = 1.59

Total (construction and employees) VOC Project Emissions (tons) = 0.38

Total PM Project Emissions (tons) = 0.09
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