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Executive Summary 

ES-1 Background  

The Delaware County Regional Water Quality Control Authority (DELCORA) is a municipal 
authority originally organized under the Pennsylvania Municipal Authorities Act of 1945 (P.L. 
382), as amended and supplemented, pursuant to action taken by the Delaware County Council 
on October 20, 1971.  Under County of Delaware Ordinance 2002-1, the term of existence of 
DELCORA was extended to January 15, 2052. 
 
DELCORA is in the process of developing a Long Term Control Plan (LTCP) Update for the 
Combined Sewer System (CSS) as part of a Consent Decree entered with the United States 
Environmental Protection Agency (USEPA or EPA) and the Pennsylvania Department of 
Environmental Protection (PADEP or DEP).  DELCORA’s Combined Sewer System is 
comprised of a sewer that accepts stormwater and sanitary wastewater which is treated at 
DELCORA’s Western Regional Treatment Plant WRTP.  As part of this comprehensive effort, 
DELCORA is to submit a report to the USEPA and PADEP that identifies all Sensitive Areas 
and Pollutants of Concern (POCs) that are impacted by Combined Sewer Overflows (CSOs) and 
are within the Model Area for each of its receiving waters.  DELCORA is also to identify any 
additional areas that have been determined by DELCORA as being appropriate for prioritization.   
 
The purpose of this report is to meet the requirement in the Consent Decree for the submission of 
a report that identifies the Sensitive Areas and Pollutants of Concern that are impacted by 
DELCORA’s CSOs. 

ES-2 Consent Decree Requirements 

The Consent Decree was lodged in the United States District Court for the Eastern District of 
Pennsylvania on August 17, 2015, and was approved by the Federal District Court on November 
10, 2015.  The Consent Decree requires DELCORA to complete and submit a revised and 
updated LTCP to the USEPA and the PADEP for review and approval.  Consent Decree 
Paragraph V.A.11 (Identification of Sensitive Areas and Pollutants of Concern) requires that 
within six (6) months after the Date of Lodging, DELCORA shall submit a report that identifies 
all Sensitive Areas and Pollutants of Concern that are impacted by CSOs and are within the 
Model Area for each of its receiving waters.  The receiving water bodies impacted by 
DELCORA’s CSOs include the Delaware River, Chester Creek and Ridley Creek.   
 
For the Identification of Sensitive Areas, Section V.A.11 of the Consent Decree specifically 
states: 
 

“For each of its Receiving Waters, DELCORA shall contact appropriate agencies, access 
available data sources, and collect additional data as necessary to identify Sensitive 
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Areas.  DELCORA shall fully document all such contacts and the associated responses, 
and all additional investigations carried out to identify Sensitive Areas.  DELCORA shall 
also identify any additional areas that, while not Sensitive Areas, have been identified by 
DELCORA as being appropriate for prioritization (“Priority Areas”).”  Additionally, 
“For each of its Receiving Waters, DELCORA shall conduct community outreach and 
appropriate studies to determine whether and to what extent primary contact recreation 
is occurring in each Receiving Water, and shall fully document its outreach and study 
methods, and its findings.” 

 
For the Identification of Pollutants of Concern, Section V.A.11 of the Consent Decree 
specifically states: 
 

“For each of its Receiving Waters, DELCORA shall review existing water quality data 
and recent PADEP CWA § 303(d) listings to identify POCs.  Even if a water body has not 
been formally listed as out of compliance with its water quality standards and designated 
uses, if available data indicate such impairment exists and such impairment involves 
pollutants associated with CSOs, DELCORA shall consider the related pollutants to be 
POCs.”  

ES-3 Sensitive Areas Summary 

A comprehensive review of online databases, correspondence with regulatory agencies and local 
environmental organizations and review of responses to the public survey was conducted to 
identify potential Sensitive Areas within the combined sewer system portion of the collection 
system.   
 
Outstanding National Resource Waters (ONRW) are maintained and protected by Tier 3 of the 
USEPA’s Antidegradation Policy which can be accessed through the Agency’s web portal.  Only 
waters of “exceptional ecological significance” qualify as ONRWs, and States and Tribes 
determine whether or not a water body will be classified as such.  In Chapter 93 of the 
Pennsylvania Code, it is stated that a water body will be classified as having Exceptional Value 
(EV) if it is considered by the Commonwealth of Pennsylvania to be an ONRW.  No 
Outstanding National Resource Waters were located within the project boundaries. 
 
The goal of the National Marine Sanctuaries Act (Title 16, Chapter 32, Section 1431 last 
amended in November 2000) is to identify and designate as National Marine Sanctuaries (NMS) 
areas of the marine environment which are of special national significance and to manage these 
areas as the National Marine Sanctuary System. The Office of National Marine Sanctuaries 
(ONMS) is the trustee of all national marine sanctuaries and as such, it currently recognizes 
fourteen (14) national marine sanctuaries, none of which are located within DELCORA’s service 
area.  Therefore, none of DELCORA’s receiving waters, the Delaware River, Chester Creek or 
Ridley Creek, are considered to be a National Marine Sanctuary. 
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There are no commercial shellfish harvesters that operate within the study area.  The Partnership 
for the Delaware Estuary reported shellfish areas well downstream of the most southern outfall in 
DELCORA’s system.  The uppermost shellfish harvesting area is approximately 32 miles outside 
the project boundaries.  No shellfish beds are located within the project boundaries. 
 
There are numerous drinking water intakes in this geographical area but none are located on the 
Delaware River downstream in close proximity to DELCORA’s CSOs.  There are no drinking 
water intakes located along Chester Creek or Ridley Creek in proximity to DELCORA’s service 
area.  Therefore, the Sensitive Area criteria for Drinking Water Intakes does not apply to the 
Chester or Ridley Creeks. 
 
While the US Fish and Wildlife Service identified several Endangered or Threatened species 
which potentially could live in the project area, critical habitat was found for Atlantic Sturgeon 
only.  The habitat for year-of-young Atlantic Sturgeon downstream of CSO #002 in the 
Delaware River meets the Sensitive Area criteria for Endangered or Threatened species.  The 
Atlantic Sturgeon is listed as a threatened species by the US Fish and Wildlife Service with 
documented habitat in the Delaware River downstream approximately one-half mile downstream 
of DELCORA’s most southern outfall.  Therefore, the habitat for year-of-young Atlantic 
Sturgeon is considered a sensitive area.   
 
The northern reaches of Ridley Creek within DELCORA’s service area are designated as 
Approved Trout Waters and Trout Stocked Streams.  The portion of the approved trout waters 
from CSO #033 downstream to Chestnut Street is considered a Priority Area because of this 
special environmental use. 
 
The boat launch located between CSO #007 and #008 along the Delaware River is located within 
the portion of the waterbody rated for primary contact and may be impacted by CSO discharge.  
The boat launch is considered a Priority Area.   
 

ES-4 Pollutants of Concern Summary  

A comprehensive review of existing receiving water quality data was conducted to identify the 
Pollutants of Concern and this review was performed in accordance with the requirements of the 
Consent Decree and the CSO Guidance Manual.  This review included on-line USEPA STORET 
data from the Years 2010-2015, results of sampling performed during the preparation of 
DELCORA’s 1999 LTCP and additional CSO sampling.  A parameter associated with CSO 
discharges was considered to be a POC when more than 10% of the total samples reviewed 
indicated an exceedance of the applicable water quality standard.  A secondary category called 
Parameters of Potential Concern (POPC) was established for those parameters associated with 
CSO discharges where 2 to 10% of the total samples reviewed indicated an exceedance of the 
applicable water quality standard.   
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The specific parameters identified by DELCORA as POCs in each of the receiving water bodies 
are listed below. 
 

 For the lower Delaware River (Downstream of R.M. 81.8) 

 Fecal Coliform Bacteria 
 Enterococcus Bacteria 
 E. coli Bacteria 

 
 For the upper Delaware River (Upstream of R.M. 81.8) 

 Fecal Coliform Bacteria 
 Enterococcus Bacteria 
 E. coli Bacteria 

 
 For the Chester Creek 

 Fecal Coliform Bacteria 
 Enterococcus Bacteria 
 E. coli Bacteria 

 
 For the Ridley Creek 

 Fecal Coliform Bacteria 
 Enterococcus Bacteria 
 E. coli Bacteria 

 
The identified POCs for DELCORA’s receiving water bodies have been listed and discussed in 
detail in Section 3.7.   No POCP (Parameters of Potential Concern) were identified.   
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Section 1    Introduction 

1.1 Background of DELCORA’s Facilities 

Delaware County Regional Water Quality Control Authority (DELCORA) is responsible for the 
collection, transmission, treatment and disposal of approximately 65 million gallons per day 
(MGD) of wastewater generated in southeastern Pennsylvania. DELCORA’s facilities serve 
residential, commercial, institutional, and industrial customers in Delaware County.  DELCORA 
owns and operates an extensive system of pump stations, force mains, and sewers that provide 
the core infrastructure for the transmission of wastewater to treatment facilities in Delaware 
County and the City of Philadelphia as shown diagrammatically in Figure 1-1.  The total service 
area served by DELCORA, as shown on Figure 1-2, is approximately 82,977 acres which 
illustrates that DELCORA serves a significant and widespread portion of Delaware County.   
 
The combined sewer area simulated in DELCORA’s existing Hydrologic and Hydraulic model is 
located within the City of Chester and consists of a drainage area of approximately 1,510 acres.  
It comprises approximately half of Chester City’s serviced area.  To support the service area, 
DELCORA owns and operates over 129 miles of separate and combined sewers.  Included in the 
129 miles of sewers are: 11.7 miles of an interceptor system; 3,209 manholes; and twenty-five 
(25) combined sewer outfall regulators controlling storm overflows.  The location of Chester 
City’s service area is illustrated on Figure 1-2. 
 
Historically, DELCORA has characterized its service areas as “Eastern” and “Western.”  The 
Western service area discharges to DELCORA’s Western Regional Treatment Plant (WRTP).  
The Eastern service area discharges to the Philadelphia Water Department’s Southwest Water 
Pollution Control Plant (PWDSWPCP).  In 2002, DELCORA completed the installation of a 
force main that connects the Eastern Service Area’s Central Delaware Pump Station (CDPS) to 
the Chester Force Main.  This connection allows DELCORA to send flow from the CDPS to the 
WRTP.  Flows above 20 MGD are directed to the PWDSWPCP.  As such, dry weather flows and 
a portion of the wet weather flows (total flow less than 20 MGD) from the Central Delaware 
County Authority in the Eastern Service Area are discharged to the WRTP. 
 
There are a total of 26 combined sewer overflow outfalls listed with 25 discharge points (Outfall 
#009 and #010 both discharge at Outfall #009) in DELCORA’s existing National Pollutant 
Discharge Elimination System (NPDES) Permit.  Under its NPDES Permit No. PA0027103, 
issued and administered by the Pennsylvania Department of Environmental Protection (PADEP), 
DELCORA is authorized to discharge from the Western Regional Treatment Plant (Outfall 
#001), four storm water outfalls at the WRTP (028-031) and from 26 combined sewer overflow 
outfalls (#002-#026, #032, #033) that ultimately discharge to the Delaware River, Chester Creek 
and/or Ridley Creek.   
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Part C – Other Requirements, Section V – Combined Sewer Overflows of the NPDES Permit 
details DELCORA’s responsibilities with respect to the CSO system including reporting, 
continued implementation of and continued compliance with the Nine Minimum Controls 
(NMC), and implementation of the existing Long-Term Control Plan (LTCP) dated April 1999 
and the July 2008 addendum to the LTCP until the updated LTCP is approved.  

1.2 Consent Decree 

On August 17, 2015, a Consent Decree was lodged in the United States District Court for the 
Eastern District of Pennsylvania that requires DELCORA to complete and submit a revised and 
updated LTCP to the United States Environmental Protection Agency (USEPA or EPA) and the 
Pennsylvania Department of Environmental Protection (PADEP or DEP) for review and 
approval.  Consent Decree Paragraph V.A.11 (Identification of Sensitive Areas and Pollutants of 
Concern) requires that within six (6) months after the Date of Lodging, DELCORA shall submit 
a report to the USEPA and PADEP that identifies all Sensitive Areas and Pollutants of Concern 
that are impacted by CSOs and are within the Model Area for each of its receiving waters.  
Details of the Consent Decree requirements for Sensitive Areas and POCs are respectively found 
in Sections 1.2 and 3.1.   

 
1.3 CSO System Description 

1.3.1 DELCORA Facilities 

DELCORA’s Western service area wastewater is treated at the WRTP located at 3201 W. Front 
Street in Chester, Pennsylvania.  The WRTP treats all wastewater from Southern Delaware 
County Authority, Marcus Hook Borough, Trainer Borough, Upland Borough, Parkside 
Borough, Eddystone Borough, Chester Township and the City of Chester as well as a portion of 
the wastewater from Brookhaven Borough and Nether Providence Township.  The City of 
Chester CSO system is described in detail in Section 1.3.2. 
 
One of the facilities in the City of Chester is the 40-MGD Chester Pump Station and the 48-inch-
diameter, PCCP force main that runs to the WRTP.  DELCORA has completed construction of a 
54-inch-diameter ductile iron force main to replace the existing force main.  In 2002, DELCORA 
completed a force main that connects the Central Delaware Pump Station via a 3.4-mile, 24-inch 
ductile iron force main to the Chester Force Main.  This connection allows DELCORA to send 
up to 27 MGD of flow from the CDPS to the WRTP, however, DELCORA’s operating policy 
limits this flow to 20 MGD, with flows above this point to be directed to PWD SWPCP.  Figure 
1-1 shows the interconnections in DELCORA’s system.  The left side of the figure indicates the 
Western service area and the right side indicates the Eastern service area.  This interconnectivity 
coupled with the legal agreements DELCORA maintains with the municipalities and conveyance 
authorities in Delaware County creates the complicated legal/financial framework under which 
DELCORA operates. 
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1.3.2 City of Chester CSO System 

As noted in Section 1.1, the combined portion of DELCORA’s sewer system is located within 
the City of Chester (City), and it comprises approximately half of the City’s serviced area.  The 
combined wastewater/stormwater system in the City of Chester is complicated by the fact that 
parts of the system are owned, operated and maintained by two governmental entities, the City 
and DELCORA.  DELCORA owns, operates and maintains the parts of the system that convey 
wastewater, such as the street sewers, collectors, interceptors, and CSO regulators and CSO 
outfalls.  The City owns, operates and maintains the inlets, stormwater-only sewers that connect 
to the combined sewer system and any stormwater-only outfalls.  The City is also responsible for 
the maintenance and cleaning of the streets, planning, zoning, and development controls. 
 
The Chester CSO system contains 26 permitted outfalls as listed in Table 1-1, and they discharge 
to three receiving water bodies: the Delaware River, Chester Creek, and Ridley Creek.  However, 
there are only 25 CSO discharge locations, as CSO #010 discharges to the Delaware River 
through CSO #009.  Figure 1-3 depicts the locations of CSO regulators and outfalls that are 
DELCORA’s responsibility. 
 

Table 1-1:  Permitted CSOs in the City of Chester 

Name of 
Receiving Stream 

CSO 
Outfall 

Interceptor/CSO Regulator Location 
Latitude Longitude 

Delaware River 002 Front and Booth 39°49’30”N 75°23’31”W 

Delaware River 003 Front and Highland 39°49’34”N 75°23’11”W 

Delaware River 004 Front and Haves 39°50’36”N 75°23’07”W 

Delaware River 005 Front and Townsend 39°49’46”N 75°22’53”W 

Delaware River 007 Delaware and Reaney 39°49’51”N 75°22’45”W 

Delaware River 008 2nd and Tilghman 39°50’05”N 75°22’22”W 

Delaware River 009 2nd and Lloyd 39°50’14”N 75°22’10”W 

Delaware River(1) 010 5th and Pusey 39°50’26”N 75°22’19”W 

Delaware River 011 2nd and Parker 39°50’26”N 75°21’54”W 

Delaware River 013 2nd and Welsh 39°50’37”N 75°21’17”W 

Delaware River 014 3rd and Upland 39°50’50”N 75°21’05”W 

Delaware River(2) 032 2nd and Avenue of The States 39°50’34”N 75°21’25”W 

Chester Creek 012 2nd and Edgmont 39°50’42”N 75°21’38”W 

Chester Creek 019 14th and Crozer Hospital 39°51’24”N 75°21’54”W 

Chester Creek 020 Kerlin and Finland 39°51’24”N 75°22’27”W 

Chester Creek 021 9th and Sproul 39°51’08”N 75°21’49”W 

Chester Creek 022 6th and Sproul 39°50’56”N 75°21’47”W 

Chester Creek 023 3rd and Edgmont 39°50’45”N 75°21’42”W 

Chester Creek 024 3rd and Dock 39°50’44”N 75°21’43”W 

Chester Creek 025 5th and Penn 39°50’49”N 75°21’50”W 
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Name of 
Receiving Stream 

CSO 
Outfall 

Interceptor/CSO Regulator Location 
Latitude Longitude 

Chester Creek 026 7th and Penn 39°50’58”N 75°21’55”W 

Ridley Creek 015 4th and Melrose 39°51’03”N 75°20’48”W 

Ridley Creek 016 8th and McDowell 39°51’15”N 75°20’53”W 

Ridley Creek 017 9th and Campbell 39°51’16”N 75°20’51”W 

Ridley Creek 018 Sun Drive and Hancock Street 39°51’47”N 75°20’57”W 

Ridley Creek(2) 033 Elkington Boulevard and Ridley Creek 39°52’22”N 75°22’29”W 
Notes: 

(1) CSO #010 discharges to the Delaware River through CSO #009. 
(2) No mechanical regulator used for this outfall. 

 
Figure 1-3 also provides a sewer system characterization and illustrate the breakdown of each 
outfall and how each drainage area has combined sewers and separate sewers.  Figure 1-4 is a 
schematic of the Chester CSO system and shows the outfalls and the interceptors that are 
connected to each CSO. 
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Section 2    Identification of Sensitive Areas 

2.1 Regulatory Requirements 

2.1.1 Consent Decree Requirements 

For the Identification of Sensitive Areas, Section V.A.11 of the Consent Decree states: 
 

“For each of its Receiving Waters, DELCORA shall contact appropriate agencies, access 
available data sources, and collect additional data as necessary to identify Sensitive 
Areas.  DELCORA shall fully document all such contacts and the associated responses, 
and all additional investigations carried out to identify Sensitive Areas.  DELCORA shall 
also identify any additional areas that, while not Sensitive Areas, have been identified by 
DELCORA as being appropriate for prioritization (“Priority Areas”).”   
 
Additionally, “For each of its Receiving Waters, DELCORA shall conduct community 
outreach and appropriate studies to determine whether and to what extent primary 
contact recreation is occurring in each Receiving Water, and shall fully document its 
outreach and study methods, and its findings.” 

2.1.2 Requirements of the USEPA’s CSO Control Policy and Sensitive Areas Definition 

The USEPA’s CSO Control Policy (Federal Register 59 [April 19, 1994]: 18688-18698) 
“expects a permittee’s long-term CSO control plan to give the highest priority to controlling 
overflows to sensitive areas” (Section II.C.3).  The CSO Control Policy states the six (6) criteria 
for defining an area as a “Sensitive Area” include:  
 

1. Designated Outstanding National Resource Waters 
2. National Marine Sanctuaries 
3. Waters with threatened or endangered species and their habitat 
4. Waters with primary contact recreation  
5. Public drinking water intakes or their designated protected areas 
6. Shellfish beds 

 
The CSO Control Policy states that if Sensitive Areas are present and impacted, the LTCP should 
include provisions to: 
 

 Prohibit new or significantly increased overflows 
 Eliminate or relocate overflows wherever physically possible and economically 

achievable 
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 Treat overflows where necessary 
 Where elimination or treatment is not achievable, reassess impacts each permit cycle 

 
Sensitive Areas should be considered prior to the evaluation of CSO control alternatives.  This 
allows a CSO community to identify and estimate costs for controls that could eliminate or 
relocate CSOs from Sensitive Areas where pollutant loadings pose a high environmental or 
public health risk and where control efforts should be focused.  The cost of these controls can 
then be considered, along with the community’s financial capability, to evaluate cost-effective 
controls for all of the receiving waters.  

2.2 Priority Areas Definition 

The term “Priority Areas” is not specifically defined by the USEPA in the Consent Decree nor in 
the CSO Control Policy or Guidance Document.  For the purposes of this report, the term 
“Priority Areas” is defined as follows: 
 

“Areas having some environmental significance but not to the level of “sensitive areas” 
as defined in the federal CSO Control Policy.  These priority areas may include: public 
access areas (i.e., near marinas, schools, playgrounds, parks, or athletic fields); or use of 
shallow streams for recreational activity, with something less than full contact (i.e., 
wading)”. 

 
In compliance with the Consent Decree, DELCORA conducted community outreach in order to 
determine whether and to what extent primary contact recreation is occurring in each Receiving 
Water.  In order to cover DELCORA’s large service area, a public survey was deemed to be the 
most comprehensive method to actively solicit community outreach.  Multiple regulatory 
agencies and environmental organizations were also contacted.   

2.3 Assessment of Sensitive and Priority Areas 

The six criteria for Sensitive Areas identified in the CSO policy were evaluated for the Delaware 
River, Chester Creek and Ridley Creek within DELCORA’s service area including reaches 
upstream of the CSOs.  Special consideration was given to areas downstream and within the tidal 
influence of DELCORA’s CSOs as any potential Sensitive Areas within hydraulic proximity to 
outfalls that may be impacted by their discharge.   

2.3.1 Methodology 

In order to develop a comprehensive understanding of the presence of designated Sensitive Areas 
within the study area, multiple strategies were used to complete these investigations including 
searching online data resources, sending letters to regulatory agencies and environmental 
organizations, and conducting a public survey.  The goal of this multi-faceted approach was to 
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gain a thorough understanding of the presence of sensitive and priority areas to support the 
development of future CSO control alternatives. 
 
2.3.1.1 Letters with Regulatory Agencies 

Letters were drafted and issued to key regulatory agencies at the federal and state levels, and 
environmental organizations at the state and local levels.  Contacts were identified based on their 
governance over the three waterbodies of concern including the Delaware River, Chester Creek 
and Ridley Creek, or their local involvement with those associated watersheds.  Agencies in New 
Jersey and Delaware were also contacted to further understand the surrounding environment 
even though the study area is limited to the boundaries of the Commonwealth of Pennsylvania.  
Table 2-1 lists the agencies which received requests for information.  Follow-up telephone calls 
were made to all agencies that had not responded by November 30, 2015.   
 

Table 2-1:  Letters Issued to Agencies and Organizations 

Agency Contact Title Date Sent Response Date 

U.S. Fish and 
Wildlife Agency 

Robert Anderson 
Fish & Wildlife 
Biologist 

10/29/2015 11/2/2015 

U.S. Fish and 
Wildlife - John 
Heinz NWR Birds 

Brendalee Phillips Wildlife Biologist 10/29/2015 No Comments 

PA DEP Jennifer Fields 
Clean Water Section 
Program Manager 

10/29/2015 
11/17/15 - phone 

call 

Delaware River 
Basin 
Commission 
(DRBC) 

Steve Tambini Executive Director 10/29/2015 No Comments 

PA Game 
Commission  

Patti Barber 
Endangered Bird 
Biologist 

10/29/2015 
12/29/2015 – 

phone call 

PA Game 
Commission 

Ian Gregg Wildlife Biologist 10/29/2015 
No Response  

 

PA 
Environmental 
Council 

Carol F. McCabe, 
Esq. 

Chair 10/29/2015 
No Response  

 

Chester Ridley 
Crum 
Watersheds 
Association 

Brian Byrnes Executive Director 10/29/2015 
11/23/15 – phone 

call 
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Agency Contact Title Date Sent Response Date 

New Jersey 
Department of 
Environmental 
Protection 
(NJDEP) 

David Chanda 
Director Fish and 
Wildlife 

10/29/2015 
No Response 

 

Delaware 
Department of 
Natural 
Resources and 
Environmental 
Control (DNREC) 

Matt Fisher 
Director Fish and 
Wildlife 

10/29/2015 11/30/2015 

PA Fish and Boat 
Commission 
(PFBC) 

John Buzzar, Kathy 
Gipe and Greg 
Murphy 

Fisheries Biologists 10/29/2015 
12/22/15; follow-
up 3/11/16 and 

5/2/16 

Partnership for 
the Delaware 
Estuary (PDE) 

Dr. Danielle Kreeger Science Director 10/29/2015 11/25/2015 

 
Each letter requested information related to all six Sensitive Area criteria with the exception of 
the letter to the U.S. Fish and Wildlife Service, which was tailored based on telephone 
conversations held prior to issuance of the letter.  Copies of the letters issued requesting 
information and responses are included in Attachment A. 

2.3.1.2 Online Database Searches 

An abundance of information is available online regarding the Delaware River, Chester Creek, 
and Ridley Creek waterbodies.  The following entities and on-line databases were searched for 
information related to Sensitive Areas and Priority Areas within the study area boundary: 
 

 National Oceanic and Atmospheric Administration (NOAA) 
o  NOAA 2014 Environmental Sensitivity Index Maps 

 United States Environmental Protection Agency 
 Pennsylvania Department of Environmental Protection 
 Office of National Marine Sanctuaries 
 John Heinz National Wildlife Refuge 
 Chester Creek Rails-to-Trails Project 
 Ridley Creek State Park 
 Pennsylvania Department of Conservation and Natural Resources (PA DCNR) 

 
The results of these searches were used to determine the presence of Sensitive Areas and/or 
Priority Areas located within the study area boundaries.   
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2.3.1.3 Public Survey 

DELCORA prepared a public survey requesting information from local residents specifically 
about how the public is using the waterbodies within the CSS.  Furthermore, the public survey 
also asked for the frequency that the residents are using the waterbody and within what time of 
the year they use the waterbody.  Respondents were also provided an opportunity to leave 
comments in an open-ended format.  The survey was mailed to approximately 14,000 customers 
within DELCORA’s service area.  The individuals contacted had the option to complete a hard 
copy of the survey or to complete the survey online.  In addition to the 14,000 customers that 
received a hard copy of the survey, all members of the public (not just the individuals that 
received a copy of the survey) had the ability to complete the survey online at DELCORA’s 
website.  A copy of the survey, survey map, and the Public Survey Tally Sheet is included as 
Attachment B.  A summary of the responses received by the residents in the Public Survey is 
included in Table 2-2. 
 

Table 2-2:  River and Creeks Use Survey Summary 

Rivers and Creek Use Survey Summary 

Delaware River Chester River Ridley Creek 

Activities 
Percent 
Use per 

Year 

Percent 
Never 
Used 

Percent 
Use per 

Year 

Percent 
Never 
Used 

Percent 
Use per 

Year 

Percent 
Never 
Used 

Fishing Bank/Boat 1.28% 98.72% 1.53% 98.47% 0.55% 99.45% 

Fishing from Wading 0.25% 99.75% 0.84% 99.16% 0.51% 99.49% 

Rowing/Canoeing 0.05% 99.95% 0.02% 99.98% 0.02% 99.98% 

Motor Boating 0.55% 99.45% 0.02% 99.98% 0.02% 99.98% 

Kayaking 0.05% 99.95% 0.03% 99.97% 0.02% 99.98% 

Jet Skiing 0.25% 99.75% 0.01% 99.99% 0.01% 99.99% 

Water Skiing 0.01% 99.99% 0.00% 100.00% 0.00% 100.00% 

Swimming 0.01% 99.99% 0.03% 99.97% 0.04% 99.96% 

Wading 0.24% 99.76% 0.09% 99.91% 0.26% 99.74% 

Other 0.01% 99.99% 0.01% 99.99% 0.01% 99.99% 

2.3.2 Outstanding National Resource Waters 

Outstanding National Resource Waters (ONRW) are maintained and protected by Tier 3 of the 
USEPA’s Antidegradation Policy which can be accessed through the Agency’s web portal at 
http://www.epa.gov/sites/production/files/2014-10/documents/diamond-outstanding-memo.pdf.  Only 
waters of “exceptional ecological significance” qualify as ONRWs, and States and Tribes 
determine whether or not a water body will be classified as such. 
 
In Chapter 93 of the Pennsylvania Code, it is stated that a water body will be classified as having 
Exceptional Value (EV) if it is considered by the Commonwealth of Pennsylvania to be an 
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ONRW.  Chapter 93 of the PA Code lists water bodies alongside their protected water uses. 
Neither the Delaware River, Chester Creek nor Ridley Creek are listed as being of Exceptional 
Value.  Therefore, none of DELCORA’s receiving waters, the Delaware River, Chester Creek or 
Ridley Creek, are considered to be an ONRW. 

2.3.3 National Marine Sanctuaries 

The goal of the National Marine Sanctuaries Act (Title 16, Chapter 32, Section 1431 last 
amended in November 2000) is to identify and designate as National Marine Sanctuaries (NMS) 
areas of the marine environment which are of special national significance and to manage these 
areas as the National Marine Sanctuary System.  Receiving this designation results in the 
conservation and management of these special habitats, support of the natural biological 
communities through protection and restoration, enhances the public’s awareness, understanding 
and appreciation for the marine sanctuary, and supports the vitality of these communities through 
research and Federal, State and Local government collaboration. 
 
In order for a marine environment to be designated a National Marine Sanctuary, the United 
States Secretary of Commerce will determine if any of the following criteria apply: 
 
“Criteria 1 
The area’s natural resources and ecological qualities are of special significance and contribute 
to: biological productivity or diversity; maintenance or enhancement of ecosystem structure and 
function; maintenance of ecologically or commercially important species or species 
assemblages, or both; or maintenance or enhancement of connectivity to other ecologically 
significant resources. 
 
Criteria 2 
The area contains submerged maritime heritage resources of special historical, cultural, or 
archaeological significance, that: individually or collectively are consistent with the criteria of 
eligibility for listing on the National Register of Historic Places; have met or which would meet 
the criteria for designation as a National Historic Landmark; or have special or sacred meaning 
to the indigenous people of the region or nation. 
 
Criteria 3 
The area supports present and potential economic uses, such as: tourism; commercial and 
recreational fishing; subsistence and traditional uses; diving; and other recreational uses that 
depend on conservation and management of the area’s resources. 
 
Criteria 4 
The publically-derived benefits of the area, such as aesthetic value, public recreation, and access 
to places depend on conservation and management of the area’s resources.” 
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The above criteria for National Marine Sanctuaries was taken directly from the Sanctuary 
Nomination Process Guide which can be found at 
http://www.nominate.noaa.gov/guide.html#document. 
 
The Office of National Marine Sanctuaries (ONMS) is the trustee of all national marine 
sanctuaries and as such, it currently recognizes fourteen (14) national marine sanctuaries, none of 
which are located within DELCORA’s service area.  Therefore, none of DELCORA’s receiving 
waters, the Delaware River, Chester Creek or Ridley Creek, are considered to be a National 
Marine Sanctuary. 

2.3.4 Threatened or Endangered Species Criterion 

The Federal CSO Policy states “waters with threatened or endangered species and their habitat” 
are considered a Sensitive Area.  The U.S. Fish and Wildlife Service and PA Fish and Boat 
Commission were contacted and the NOAA Environmental Sensitivity Index maps reviewed to 
identify any threatened or endangered species with habitat within the project boundaries.  
Threatened and endangered species that could potentially occur within the project study area are 
listed in Table 2-3 below.  A copy of the letters received from the U.S. Fish and Wildlife Service 
and PA Fish and Boat Commission can be found in Attachment A to this report. 
 

Table 2-3:  Federally-Listed Threatened and Endangered Species 

Species Status 

Bog Turtle Threatened 

Eastern Redbelly Turtle Threatened 

Indiana Bat Endangered 

Northern Long-Eared Bat Endangered 

Atlantic Sturgeon Threatened 

Shortnose Sturgeon Endangered 

 
These species could potentially use the Delaware River, Chester Creek or Ridley Creek as 
habitat.  However, the U.S. Fish and Wildlife Service stated that no critical habitat has been 
designated for any of the threated and endangered listed species in the Delaware River, Chester 
and Ridley Creeks as of November 2015. 
 
The NOAA Environmental Sensitivity Index Maps for the project area, ESI-18 and ESI-19, were 
then reviewed to locate specific habitat for the above listed species. These NOAA maps are 
included as Attachment K. No habitat was found for the Bog Turtle, Indiana Bat, or Northern 
Long-Eared Bat within the project boundaries.  The NOAA ESI maps do indicate the Shortnose 
Sturgeon concentrations are “medium” from April through October, and “high” November 
through March in the Delaware River.  However, the NOAA ESI maps generically state this 
migratory species is present in the Delaware River and does not include any specific portion of 
the project area as being a nursery, spawning or year-of-young habitat for the species.  
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The Eastern Redbelly Turtle habitat is located within the Heinz National Wildlife Refuge which 
enters the Delaware River approximately 2 miles upstream of the northern most CSO outfall.  
The Refuge is not directly on the Delaware River and outside the project boundaries.   
 
Atlantic Sturgeon habitat is shown on NOAA map ESI-18 spanning the Pennsylvania/Delaware 
border.  High concentrations of year-of-young Atlantic Sturgeon has been documented in this 
area.  The most northern portion of the Atlantic Sturgeon habitat, as shown on Figure 2-1, is one-
half mile from DELCORA’s most down steam CSO #002.  The criteria for a Sensitive Area is 
met because both a threatened species and its habitat are identified.   
 
In the previously submitted 2012 DELCORA LTCP report, tidal flats were identified as a 
Sensitive Area meeting the criteria of critical habitat for threatened or endangered species.  
However, the current request for information from the U.S. Fish and Wildlife Service on 
threatened or endangered species and their habitat present within the project boundaries found 
that no critical habitat has been identified.  The response from the U.S. Fish and Wildlife Service 
stating the same can be found in Attachment A.  Therefore, the most current information is used 
in this report and the tidal flats are no longer considered a Sensitive Area. 
 
2.3.4.1 Bald and Golden Eagle 

Bald eagles are known to nest in the vicinity of the project area.  While the bald eagle has been 
removed from the Federal list of threatened and endangered species, the bald eagle along with 
the golden eagle continues to be protected under the Bald and Golden Eagle Protection Act 
(BGEPA) and the Migratory Bird Treaty Act (MBTA).  These Acts prohibit anyone to “pursue, 
shoot, shoot at, poison, wound, kill, capture, trap, collect, destroy, molest, disturb, or otherwise 
harm eagles, their nests, or their eggs”.  Under the BGEPA, “disturb” means to agitate or bother 
a bald or golden eagle to a degree that causes, or is likely to cause, based on the best scientific 
information available: (1) injury to an eagle; (2) decrease in its productivity, by substantially 
interfering with normal breeding, feeding, or sheltering behavior; or (3) nest abandonment, by 
substantially interfering with normal breeding, feeding, or sheltering behavior.  Since the Bald 
Eagle has been removed from the Federal list of threatened and endangered species, the Sensitive 
Area criteria for Threatened or Endangered Species does not apply to the project study area.  
However, it is acknowledged that these species require special consideration.  During the 
development of CSO abatement alternatives, the project will be evaluated for project size, 
location and layout in order to comply with the BGEPA and MBTA.   

2.3.4.2 Special Considerations 

The northern reaches of Ridley Creek within DELCORA’s service area are designated as 
Approved Trout Waters and Trout Stocked Streams.  The portion approved for stocking trout 
begins at Brookhaven Road upstream of CSO #033 and ends downstream of CSO #033 at 
Chestnut Street in Chester City as shown on Figure 2-1.  The portion of the approved trout 
waters from CSO #033 downstream to Chestnut Street is considered a Priority Area because of 
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this special environmental use and the need to meet water quality standards to continue to 
support trout stocking.  Additionally, the public is provided an opportunity to use Ridley Creek 
for recreational purposes and that may include wading which further meets the criteria of a 
Priority Area.   
 
2.3.5 Primary Contact Recreation Criterion 

Primary contact is defined as an activity where people come directly in contact with the 
waterbody, such as at bathing beaches.  The Upper Delaware River (defined as the portion of the 
river upstream of River Mile 81.8), Chester Creek and Ridley Creek are all designated for 
secondary contact and are not suitable for direct contact with the waterbody.  The Lower 
Delaware River (downstream of River Mile 81.8), is rated for primary contact.  Special water 
quality standards are used for water contact areas in order to protect the public from being 
exposed to waterborne diseases.  The study area is located in a densely populated urban area with 
a mix of recreational uses including boating, fishing, hiking, and other uses by the public.   
 
2.3.5.1 Delaware River 

The Delaware River is designated as suitable for Water Contact (WC) Recreation below River 
Mile (R.M.) 81.8 (between CSO #009 and #011).  It is to be noted that this stretch (Zone 4) of 
the Delaware River is not listed in the 2014 Pennsylvania Integrated Water Quality Monitoring 
and Assessment Report (PADEP, 2014) (a.k.a. the “303(d) list”) as impaired for its WC use, and 
it has not been reported as impaired or not meeting designated uses from coliform bacteria or any 
other parameter commonly associated with CSOs or municipal wastewater treatment plant 
discharges.  There are no designated bathing beaches or approved swimming facilities along the 
Delaware River within the project area boundaries.  
 
There is one boat launch owned by the Chester Economic Development Authority located along 
the Delaware River within the project study area boundaries as shown on Figure 2-1.  This boat 
launch is located between CSO #007 and #008 and may be impacted by CSO discharges.  
Additionally, this boat ramp is located within the portion of the waterbody rated for primary 
contact.  Therefore, it was determined that this location does not qualify as a Sensitive Area 
because it is neither impaired, failing to meet the associated water quality standards, the public is 
not provided with access to the waterbody and is not using it for primary contact recreation 
activities according to the public survey.   It is however considered a Priority Area because it 
provides the public with direct access to the Delaware River in a portion rated for primary 
contact.  The Priority Area at the boat launch is shown in Figure 2-1 to extend for a total length 
of 500 feet along the shoreline; or 250 feet upstream and 250 feet downstream from the location 
of the boat launch.  The Priority Area around the boat launch is also shown to extend into the 
river 250 feet from the shoreline. There are no defining boundaries for priority areas, however, a 
buffer zone of 250 feet around the boat launch includes the area one block upstream and one 
block downstream of the boat launch.   
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2.3.5.2 Chester Creek and Ridley Creek 

There are no identified boat launch ramps, boat docks, or designated bathing beaches within 
Chester or Ridley Creek within the project area boundaries.  Results of the public survey indicate 
the public is not using Chester Creek or Ridley Creek for primary contact activities.  Of all the 
activities listed, fishing was the most frequently identified use of the waterbodies which does not 
qualify as primary contact.  Of the over 460 respondents only a few reported using the 
waterbodies for boating, wading or swimming.  It was therefore concluded these waterbodies are 
not considered a Sensitive Area for primary contact. 
 
As mentioned above, the approved trout waters of Ridley Creek are being considered a Priority 
Area.  In addition to its environmental significance as approved trout waters, they provide the 
public with wading access to the water for recreational fishing activities.  This further supports 
this section of Ridley Creek being considered a Priority Area worthy of special consideration. 

2.3.6 Drinking Water Intakes 

Several drinking water providers are located within the study area.  The majority of Delaware 
County is served by Aqua Pennsylvania.  Chester Water Authority serves portions of western 
Delaware County in Thornbury Township, Chester Heights Borough, Chadds Ford Township, 
Concord Township, Bethel Township, Aston Township, Upper Chichester, Lower Chichester, 
Trainer, Brookhaven, Parkside, Upland, Chester Township, and Chester City.  All drinking water 
intakes for both Aqua Pennsylvania and the Chester Water Authority are upstream of the CSOs 
and are not affected by their discharges as they are located on tributaries of the Delaware River. 
 
Upstream of DELCORA’s service area (and upstream of Center City Philadelphia), the Delaware 
River is still tidal and the Philadelphia’s Water Department’s Baxter Water Treatment Plant is 
located alongside the tidal portion of the river.  DELCORA’s most upstream CSO on the 
Delaware, CSO #014, is over 26 miles downstream of this drinking water intake. 
 
Downstream of DELCORA’s service area and located in the State of Delaware, United Water 
customers receive most of their water from the Stanton Water Treatment Plant, which is capable 
of treating 30 million gallons of water per day. The Stanton Plant draws water from the White 
Clay and Red Clay Creeks which are tributary to the Christiana River, itself a tributary to the 
Delaware River.  DELCORA’s most downstream CSO, CSO #002, is over 10 miles upstream of 
the confluence of the Delaware and Christiana Rivers.  The Stanton’s plant drinking water intake 
is several miles upstream of this location.   
 
Due to the large distances of the drinking water intakes noted above to DELCORA’s CSOs, the 
Sensitive Area criteria for Drinking Water Intakes on the Delaware River does not apply to the 
areas associated with DELCORA’s CSO discharges. 
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There are no drinking water intakes located along Chester Creek or Ridley Creek in proximity to 
DELCORA’s service area.  Therefore, the Sensitive Area criteria for Drinking Water Intakes 
does not apply to the Chester or Ridley Creeks. 

2.3.7 Shellfish Beds 

There are no commercial shellfish harvesters that operate within the study area.  The Partnership 
for the Delaware Estuary reported shellfish areas well downstream of the most southern outfall in 
DELCORA’s system.  Shellfish consumption as a DRBC designated use, only applies to DRBC 
WQM Zone 6.  The DRBC’s 2014 Delaware River and Bay Water Quality Assessment presents 
a map that shows the approved shellfish harvesting areas in the Delaware Bay, and this map is 
re-presented in this report as Figure 2-2.  The uppermost shellfish harvesting area is 
approximately 32 miles downstream from DELCORA’s closest CSO discharge (CSO #002).  
The influence of tidal mixing and dilution coupled with the 32 mile separation between the most 
downstream discharge point and beginning of the shellfish harvest zone result in the CSO 
discharge having a negligible impact on the shellfish beds.  Therefore, the Sensitive Area criteria 
for Shellfish Beds does not apply to the areas associated with DELCORA’s CSO discharges.  
 
2.4 Summary of Sensitive and Priority Areas 

A comprehensive review of online databases, correspondence with regulatory agencies and local 
environmental organizations, and responses to the public survey was conducted to identify 
potential Sensitive Areas and Priority Areas within the CSS portion of the collection system.   

2.4.1 Summary of Sensitive Areas 

The habitat for year-of-young Atlantic Sturgeon downstream of CSO #002 in the Delaware River 
meets the Sensitive Area criteria for Endangered or Threatened species.  The Atlantic Sturgeon is 
listed as a threatened species by the US Fish and Wildlife Service with documented habitat in the 
Delaware River downstream approximately one-half mile downstream of DELCORA’s most 
southern outfall.   
 
There are no Outstanding National Resource Waters nor National Marine Sanctuaries within the 
project area.  Shellfish beds are located well downstream of the CSO locations and are outside 
the project boundaries.  There are numerous drinking water intakes in the geographical area but 
none are located in close proximity downstream of DELCORA’s CSOs on the Delaware River.   
No drinking water intake locations were found that meet the criteria of a Sensitive Area.  



Delaware County Regional Water Quality Control Authority 

CSO Long Term Control Plan Update 

Identification of Sensitive Areas and Pollutants of Concern Report 
Section 2    

2-13 

Figure 2-2:  Shellfish Harvesting Areas in Zone 6 of the Delaware River   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      *Image courtesy of the Delaware River Basin Commission

DELCORA Western WWTP
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2.4.2 Summary of Priority Areas 

Priority Areas include areas having some environmental significance but not to the level of 
“Sensitive Areas” as defined in the federal CSO Control Policy.  Two Priority Areas were 
identified:  
 

 Approved trout waters in Ridley Creek,  
 Chester Economic Development Authority’s boat launch in Chester City.   

 
The northern reaches of Ridley Creek within DELCORA’s service area are designated as 
Approved Trout Waters and Trout Stocked Streams.  The portion of the approved trout waters 
from CSO #033 downstream to Chestnut Street is considered a Priority Area because of this 
special environmental use. 
 
The boat launch located between CSO #007 and #008 along the Delaware River is located within 
the portion of the waterbody rated for primary contact.  The boat launch is considered a Priority 
Area due to its location to CSO #007 and #008.   
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Section 3    Pollutants of Concern 

3.1 Regulatory Requirements 

3.1.1 Consent Decree Requirements 

For the Identification of Pollutants of Concern, Section V.A.11 of the Consent Decree 
specifically states: 
 

“For each of its Receiving Waters, DELCORA shall review existing water quality data 
and recent PADEP CWA § 303(d) listings to identify POCs.  Even if a water body has not 
been formally listed as out of compliance with its water quality standards and designated 
uses, if available data indicate such impairment exists and such impairment involves 
pollutants associated with CSOs, DELCORA shall consider the related pollutants to be 
POCs.” 

3.1.2 Requirements of the USEPA’s CSO Guidance Document 

Section 2.5.3.3 of the USEPA’s CSO Guidance document states that to assess the impacts of wet 
weather runoff, the water quality of the receiving waters should be understood for normal dry 
weather periods.  The water quality data that is collected during dry weather conditions provides 
a basis for comparing the data collected during wet weather conditions.  The CSO Guidance 
Document says: 
 

“Receiving water monitoring should include identified parameters of concern.  These 
parameters typically include those previously identified for combined sewage and CSO 
monitoring.  
 

 pH 
 BOD 
 TDS 
 TSS 
 Nutrients 
 Metals 
 Indicator bacteria 

 
Knowledge of the site-specific water quality concerns could expand the list to include 
dissolved oxygen, toxics, biological assessment, and sediment.” 
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3.2 Receiving Water Use Designations and General Water Quality Standards 

Information about the applicable water quality standards (WQS) and designated uses for the 
three receiving water bodies impacted by DELCORA’s CSOs were obtained from the PADEP’s 
2014 Integrated Water Quality Monitoring and Assessment Report (or “303(d) list”), the 
Pennsylvania Code, the Delaware River Basin Commission’s (DRBC’s) Water Quality 
Regulations (WQRs) and from the DRBC’s 2014 Delaware River and Bay Water Quality 
Assessment. 

3.2.1 2014 Pennsylvania Integrated Water Quality Monitoring and Assessment Report (303(d) 
list) 

The primary source of information about the causes of impairment, and the Total Maximum 
Daily Load (TMDL) status of the water bodies (if any) is the 2014 PA Integrated Water Quality 
Monitoring and Assessment Report (PA Integrated Report), which satisfies Pennsylvania’s 
requirement of both Section 303(d) and 305(b) of the Clean Water Act (CWA).  The PA 
Integrated Report lists all impaired surface waters within Pennsylvania that are not attaining 
designated and existing uses, even after appropriate and required pollution control technologies 
have been applied.  A TMDL is designed to reduce pollutant loads to impaired waters and enable 
these waters to meet water quality standards.   
 
The Integrated Report uses a five-part categorization (lists) of water according to their use 
attainment status.  The categories represent varying levels of use attainment, ranging from 
Category 1, where all designated water uses are met to Category 5, where impairment by 
pollutants required the development of a TMDL to correct.  Each segment of the waterbody is 
placed into one of these five categories. 
 
The PADEP’s website explains the categories as follows: 
 

 “Category 1: Waters attaining all designated uses. 
 Category 2: Waters where some, but not all, designated uses are met.  Attainment 

status of the remaining designated uses maybe unknown because data are 
insufficient to categorize a water body consistent with the states’ listing 
methodology or may be impaired. 

 Category 3: Waters for which there are insufficient or no data and information to 
determine, consistent with the state’s listing methodology, if designated 
uses are met. 

 Category 4: Waters impaired for one or more designated use but not needing a TMDL.  
States may place these waters in one of the following three subcategories: 

o Category 4A: TMDL is approved. 
o Category 4B: Expected to meet all designated uses within a 

reasonable timeframe (three years). 
o Category 4C: Not impaired by a pollutant. 
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 Category 5: Waters impaired for one or more designated uses by any pollutant and 
requiring the development of a TMDL.  Category five includes waters 
shown to be impaired as the result of biological assessment used to 
evaluate aquatic life even if the specific pollutant is not known unless the 
state can demonstrate that non-pollutant stressors cause impairment or 
that no pollutant(s) causes or contribute to the impairment.”   
 

The Category 5 list constitutes the Section 303(d) list that the USEPA will approve or disapprove 
under the CWA.  For the purposes of the determination of Pollutants of Concern, Categories 4A 
and 5 are the relevant categories as they indicate the need for a TMDL in the receiving water 
body and the limiting of additional loadings for those parameters.  All of the lists are sorted by 
an 8-digit Hydrologic Unit Code (HUC) that is particular for the water body of interest.  For 
DELCORA’s drainage area, the HUC for the Lower Delaware River (02040202) was used for 
searching the data in the PA Integrated Report for all three of DELCORA’s receiving water 
bodies. 

3.2.2 PA Code Chapter 25 §93.9g 

The primary source of information for the Critical Use Designation for each section of the three 
receiving water bodies is Chapter 25 §93.9g – Drainage List from the Pennsylvania Code.  The 
relevant Critical Use Designations for DELCORA’s receiving water bodies include Warm Water 
Fishes (WWF), Migratory Fishes (MF), Trout Stocking (TSF), and Water Contact 
Sports/Recreation (WC).   
 

 The “WWF” designation indicates the maintenance and propagation of fish species and 
additional flora and fauna which are indigenous to a warm water habitat.   

 The “MF” designation indicates the passage, maintenance and propagation of 
anadromous and catadromous fishes and other fishes which move to or from flowing 
waters to complete their life cycle in other waters.   

 The “TSF” designation indicates maintenance of stocked trout from February 15 to July 
31 and maintenance and propagation of fish species and additional flora and fauna which 
are indigenous to a warm water habitat.   

 The “WC” designation indicates the use of the water for swimming and related activities. 

3.2.3 DRBC’s Water Quality Regulations and PA Code Chapter 25 §93.7 

The applicable water quality standards for the three receiving water bodies were found in the 
Delaware River Basin Commission’s Water Quality Regulations, and in Water Quality Criteria 
lists found in Chapter 25 §93.7 and §93.8c of the Pennsylvania Code.  For the Delaware River, 
the water quality standards are dictated by the DRBC’s WQRs that have primacy over the 
standards in the PA Code.  The water quality standards in the PA Code apply to the non-tidal 
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portions of the Chester Creek and Ridley Creek, and to the Delaware River if there is no standard 
listed for a particular parameter in the DRBC’s WQRs. 

3.2.4 DRBC’s 2014 Delaware River and Bay Water Quality Assessment 

The DRBC’s 2014 Delaware River and Bay Water Quality Assessment (2014 Assessment) 
reports the extent to which waters of the Delaware River and Bay are attaining designated uses in 
accordance with Delaware River Basin Commissions’ Water Quality Regulations for the period 
October 1, 2008 through September 30, 2013.  The 2014 Assessment involves the comparison of 
key water quality parameters with the applicable DRBC water quality regulations.  The states of 
Pennsylvania, New Jersey, Delaware and New York consider the DRBC’s Assessment report as 
part of their determinations as to whether sections of the Delaware River should be listed on the 
state 303(d) list for a certain pollutant. 

3.2.5 Delaware River 

3.2.5.1 303(d) List Designation 

The 2014 PA Integrated Water Quality and Assessment Report (“the 303(d) List”) lists a 61.02 
mile segment of the Lower Delaware River in Category 4A as having an approved TMDL for 
polychlorinated biphenyls (PCBs) from an unknown source related to its fish consumption use.  
The USEPA approved a TMDL for PCBs for Zone 2 through Zones 5 in 2003, and a second 
PCB TMDL was approved for Zone 6 in 2006.  The TMDLs for PCBs encompass the Delaware 
River Estuary and stretch from the mouth of the Delaware River upstream to the Trenton, NJ 
/Morrisville, PA Bridge.  The segment of the Delaware River having an approved TMDL for 
PCBs is shown in yellow in the map in Figure 3-1, which was derived from the PADEP’s 
eMapPA website.  Attachment C presents an excerpt from the 2014 PA Integrated Water Quality 
Monitoring and Assessment Report, and includes the applicable pages for the Delaware River.  
 
Consequently, the impacts of DELCORA’s CSO discharges on the level of PCBs within the 
Delaware River was evaluated further and is discussed herein.   

3.2.5.2 Designated Critical Uses and Specific Water Quality Criteria from PA Code 

The Critical Uses for the Delaware River in the area of DELCORA’s CSO discharges are 
designated in Chapter 25 §93.9 of the PA Code.  All stretches of the Delaware River in this area 
are designated as Warm Water Fishes (WWF) (maintenance only) and Migratory Fishes (MF) 
(passage only).  Additionally the Delaware River has a Water Contact (WC) designation 
downstream of River Mile 81.8, which is located directly adjacent to the City of Chester between 
CSO #009 and #011. 
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For WC-designated waters, Chapter 25 §93.7 of the PA Code establishes the following as the 
water quality criterion for fecal coliform bacteria: 
 

 Fecal Coliform – A geometric mean of 200 colonies per 100 mL during the swimming 
season (May 1 through September 30) based on a minimum of five samples collected 
during a 30-day period.  For the remainder of the year, the maximum fecal coliform level 
shall be a geometric mean of 2,000 colonies/100 mL based on a minimum of five 
samples collected during a 30-day period.  There are no fecal coliform bacteria criteria 
for the Delaware River or tributaries that are not designated as WC waters or for Potable 
Water Supply (PWS).  

 
For WWF and MF waters the WWF designation is the more restrictive of the two, and Chapter 
25 §93.7 of the PA Code establishes the following additional standards for WWF waters: 
 

 Dissolved Oxygen – The minimum value for dissolved oxygen must be above 5.0 mg/L, 
with the 7-day average value above 5.5 mg/L 

 Alkalinity – A minimum of 20 mg/L as CaCO3, except where naturally occurring 
conditions are less 

 Ammonia Nitrogen – the maximum total ammonia nitrogen concentration (in mg/L) at 
all times shall be the numerical value given by un-ionized ammonia nitrogen (NH3-N) x 
(log-1[pKT-pH] + 1) 

 Iron – 30-day average 1.5 mg/L as total recoverable 

 pH – From 6.0 to 9.0 inclusive 

 Temperature – A table is included within Chapter 25 §93.7 for maximum water 
temperatures in the receiving water body at various times of the year 

 Total Residual Chlorine – Four-day average 0.011 mg/L; 1-hour average 0.019 mg/L 

3.2.5.3 Designated Zone and Water Quality Regulations from the DRBC  

Chapter 25 §93.9 of the PA Code lists the DRBC regulations for Water Quality Zone 4 as 
exceptions to PA Code’s specific water quality criteria.  The DRBC’s water quality regulations 
have primacy over the standards in the PA Code for the Delaware River.   
 
The DRBC defines Zone 4 as that part of the Delaware River extending from R.M. 78.8 to R.M. 
95.0, the Pennsylvania-Delaware state boundary line to the upstream side of the Philadelphia 
Navy Yard, including the tidal portions of the tributaries thereof.  The DRBC states that the 
quality of Zone 4 waters shall be maintained in a safe and satisfactory condition for the following 
uses: 
 

 Industrial water supplies after reasonable treatment 

 Maintenance of resident fish and other aquatic life 
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 Passage of anadromous fish 

 Wildlife 

 Recreation - secondary contact above R.M. 81.8 

 Recreation (all water-contact sports) below R.M. 81.8 

 Navigation 
 
The DRBC’s Stream Quality Objectives for Zone 4 are as follows: 
 

1. Dissolved Oxygen 
 24-hour average concentration shall not be less than 3.5 mg/L. 

 During the periods from April 1 to June 15, and September 16 to December 31, the 
DO shall not have a seasonal average less than 6.5 mg/L. 

 
2. Temperature shall not exceed: 

 5°F (2.8°C) above the average 24-hour temperature gradient displayed during the 
1961-66 period, or 

 A maximum of 86°F (30.0°C), whichever is less. 

(NOTE: The DRBC’s 2014 Delaware River and Bay Water Quality Assessment states 
that “atmospheric temperatures and meteorological conditions are strong drivers of 
water temperature.  DRBC previously demonstrated that water temperatures are strongly 
liked to air temperatures, and that a notable increase in air temperatures is observable 
between the temperature gradient period (1961-1966) and the current period.  At present, 
we [i.e., DRBC] lack the tools to determine which portion of the exceedance is 
attributable to potentially controllable anthropogenic thermal inputs, and which portion 
is due to metrological drivers beyond our control”. 
 

3. pH between 6.5 and 8.5 inclusive, unless outside this range due to natural conditions. 
 
4. Phenols maximum 0.02 mg/l, unless exceeded due to natural conditions. 
 
5. Threshold Odor Number not to exceed 24 at 60°C. 
 
6. Synthetic Detergents. (M.B.A.S.). Maximum 30- day average 1.0 mg/L. 
 
7. Radioactivity 

 Alpha emitters - maximum 3 pc/L (picocuries per liter); 
 Beta emitters - maximum 1,000 pc/L. 
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8. Bacteria 
 Fecal Coliform 

o Above R.M. 81.8: maximum geometric average 770 per 100 milliliters 
o Below R.M. 81.8: maximum geometric average 200 per 100 milliliters 

 Enterococcus 
o Above R.M. 81.8: maximum geometric average 88 per 100 milliliters 
o Below R.M. 81.8: maximum geometric average 33 per 100 milliliters 

 
9. Total Dissolved Solids not to exceed 133% of background. 
(NOTE: The background TDS concentration is at present undefined, according to the 
DRBC’s 2014 Delaware River and Bay Water Quality Assessment.) 
 
10. Turbidity unless exceeded due to natural conditions. 

 Maximum 30-day average 40 units (NTU) 

 Maximum 150 NTU 
 

11. Alkalinity between 20 and 120 mg/L. 
 
12. Toxic Pollutants 

 Applicable criteria to protect the taste and odor of ingested water and fish are 
presented in the DRBC’s WQRs Table 4.   

 Applicable freshwater stream quality objectives for the protection of aquatic life are 
presented in the DRBC’s WQRs Table 5.   

 Applicable freshwater stream quality objectives for the protection of human health 
are presented in the DRBC’s WQRs Tables 6 and 7.   

3.2.5.4 DRBC Evaluation of Use Attainment Status  

Table 3-1 presents a summary of Table 23 from the DRBC’s 2014 Delaware River and Bay 
Water Quality Assessment for Zone 4 of the Delaware River.  Zone 4 is the portion of the 
Delaware River directly impacted by DELCORA’s CSO discharges and it extends from R.M. 
95.0 to R.M. 78.8, the Pennsylvania-Delaware state line including the tidal portions of the 
tributaries thereof.  The extent of Zone 4 can be seen in Figure 2-2. 
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Table 3-1:  Summary of the 2014 DRBC Integrated Assessment for Zone 4  
of the Delaware River 

Zone 
 Designated Use 
 Aquatic Life Drinking Water Recreation Fish Consumption 

4  NS N/A S NS 
Notes: 

N/A - Not applicable 
NS - The Designated Use is not supported 
S - The Designated Use is supported 

3.2.5.4.1 Water Contact Recreation 

Table 3-1 shows that the designated use for Water Contact Recreation is being attained for the 
Delaware River below R.M. 81.8.   

3.2.5.4.2 Aquatic Life  

Table 3-1 shows that the designated use for Aquatic Life is not being attained.  According to the 
DRBC’s Assessment report, “the composite aquatic life assessment for 2014 yields a result of 
“Not Supporting” for all assessment units (or zones).  It is important to note, however, that this 
result is largely driven by the requirement to categorize as not meeting criteria any assessment 
unit (or zone) with 1 exceedance plus 1 confirmatory exceedance.”   
 
The DRBC’s Assessment Report also states: “Data showed multiple exceedances of aluminum 
acute and chronic freshwater objectives for the support of aquatic life in Zone 4.  Of 35 surface 
water samples tested for aluminum in Zone 4 during the assessment period, 34 exceeded the 
chronic criterion and 8 exceeded the acute criterion at 21PA_WQX-WQN0182 near Marcus 
Hook, PA.  No exceedances of aluminum were reported in Zones 2, 3, 5 and 6.”  As part of the 
Recommendations for Future Action at the end of the report, the DRBC states that the 
“exceedances of aluminum criteria in Zone 4 warrant further attention”. 

3.2.5.4.3 Fish Consumption  

Table 3-1 shows that the designated use for Fish Consumption is not being attained.  The 
DRBC’s 2014 Delaware River and Bay Water Quality Assessment report states that their 
assessment criterion for fish consumption is based on the presence of fish consumption 
advisories from the four Basin states for the mainstem of the Delaware River.  If a fish 
consumption advisory is present, this resulted in the DRBC making an assessment of “not 
supporting the designated use”.   
 
The Assessment report states that the violation criteria for PCBs is also supported by the 
presence of measureable concentrations of PCBs in the river that exceeded the surface water 
quality standard.  Twenty-two mainstem channel sites were sampled for PCBs in 2012, from 
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Biles Channel near Trenton, NJ to the ocean boundary between Cape May and Lewis.  It was 
found that all of the samples exceeded the current PCB water quality criteria of 16 µg/L for the 
protection of human health from carcinogenic effects. 
 
The 2016 Commonwealth of Pennsylvania Fish Consumption Advisories for Zones 2, 3, and 4 of 
the Delaware River (Trenton, NJ/Morrisville, PA Bridge to PA/DE border) are as shown below 
in Table 3-2.  These advisories identify PCBs as a pollutant of concern in fish tissue.   
 

Table 3-2:  PA Fish Consumption Advisory Summary for PCBs in the Delaware River 

Fish Species Meal Frequency Contaminant 

White Perch 1 meal/month PCB 

Flathead Catfish 1 meal/month PCB 

Channel Catfish 1 meal/month PCB 

Striped Bass: over 28 inches in length 1 meal/month PCB 

Carp 6 meals/year PCB 

American Eel Do Not Eat PCB 

3.2.6 Chester Creek 

3.2.6.1 303(d) List Designation 

Chester Creek is listed in Category 5 of the 2014 Pennsylvania Integrated Water Quality 
Monitoring and Assessment Report as not meeting its recreational use due to pathogens, and for 
not meeting its aquatic life use due to siltation.  “Pathogens” were listed in 2006 for three 
segments totaling 0.94 miles, and a TMDL is anticipated in 2019.  The source for the pathogens 
is listed as “unknown”, and these three stream segments are all well upstream of DELCORA’s 
service area.  Therefore it appears that the noted impairment of the Chester Creek due to 
pathogens is not related to DELCORA’ CSO discharges. 
 
“Siltation” was listed in 2014 for four segments of the creek totaling 18.41 miles, and a TMDL is 
anticipated in 2027.  The source for the siltation was identified as “urban runoff/storm sewers”.  
The majority of Chester Creek is not attaining its designated use for aquatic life due to siltation, 
and the vast majority of these impaired segments are located upstream of DELCORA’s service 
area and are shown in red in the map in Figure 3-1.  However, one of DELCORA’s CSO outfalls 
does discharge to the furthest downstream segment of the Chester Creek that is impaired by 
siltation, which is Outfall #020 near Kerlin Street and Finland Drive.  Siltation is measured by 
the water quality parameter Turbidity with units of Nephelometric Turbidity Units (NTU).  The 
impacts of DELCORA’s CSO discharges on the levels of Turbidity within the impaired sections 
of the Chester Creek have been evaluated further and are discussed herein.   
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Category 4A lists a 0.81-mile segment of Chester Creek at its mouth that does not meet its 
designated use for fish consumption due to PCBs from an unknown source, and for which a 
TMDL for PCBs was issued in 2006.  This is shown in yellow in the map in Figure 3-1, and is 
related to the TMDL for PCBs in the Delaware River Estuary.  As a consequence, the impacts of 
DELCORA’s CSO discharges on the level of PCBs within the section of the Chester Creek for 
which there is an approved TMDL for PCBs has been evaluated further and is discussed herein.   
 
Attachment C presents an excerpt from the 2014 PA Integrated Water Quality Monitoring and 
Assessment Report, and includes the applicable pages for the Chester Creek.  It is to be noted 
that the Integrated Report also identifies an approved TMDL for the protection of two segments 
of the creek for aquatic life, but after consultation with staff in the Clean Water Section of the 
PADEP’s Southeast Regional Office it was determined that those two stream segments were 
listed in the Integrated Monitoring Report in error.   

3.2.6.2 Designated Critical Uses and Specific Water Quality Criteria from PA Code  

The Critical Uses for the Chester Creek in the area of DELCORA’s CSO discharges are 
designated in Chapter 25 §93.9 of the PA Code.  All stretches of the Chester Creek in this area 
are designated as Warm Water Fishes (WWF) (maintenance only) and Migratory Fishes (MF) 
(passage only).  The same specific water quality criteria apply to the WWF and MF Critical Use 
designations for Chester Creek as was listed previously for the Delaware River in Section 
3.2.5.2.   

3.2.7 Ridley Creek 

3.2.7.1 303(d) List Designation: 

Ridley Creek is listed in Category 5 of the 2014 Pennsylvania Integrated Water Quality 
Monitoring and Assessment Report as not meeting its aquatic life use due to siltation.  The 
“Siltation” was listed in 2012 for five segments totaling 26.76 miles, and a TMDL is anticipated 
in 2025.  The source for the siltation was identified as “unknown” or from “urban runoff/storm 
sewers”. 
 
In actuality, it appears that the majority of Ridley Creek is not attaining its designated use for 
aquatic life due to siltation, and the vast majority of these impaired segments are located well 
upstream of DELCORA’s service area and are shown in red in the map in Figure 3-1.  However, 
all of Ridley Creek within DELCORA’s service area is shown as impaired for aquatic life due to 
siltation.  Attachment C presents an excerpt from the 2014 PA Integrated Water Quality 
Monitoring and Assessment Report, and includes the applicable pages for the Ridley Creek. 
 
Siltation is measured by the water quality parameter Turbidity, and consequently the impacts of 
DELCORA’s CSO discharges on the levels of Turbidity within the impaired sections of the 
Ridley Creek have been evaluated further and are discussed herein.   
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3.2.7.2 Designated Critical Uses and Specific Water Quality Criteria from PA Code:  

The Critical Uses for the Ridley Creek in the area of DELCORA’s CSO discharges are 
designated in Chapter 25 §93.9 of the PA Code.  All stretches of the Ridley Creek in this area are 
designated as Warm Water Fishes (WWF) (maintenance only), Migratory Fishes (MF) (passage 
only), or Trout Stocking (TSF).  The TSF stretch only applies in the sections of the Ridley Creek 
upstream of the Chestnut Street bridge crossing. 
 
The same specific water quality criteria apply to the WWF and MF Critical Use designations for 
Ridley Creek as was listed previously for the Delaware River in Section 3.2.5.2, except for the 
parameters of Dissolved Oxygen and Temperature – which are more stringent because of the 
high oxygen needs of trout. 
 
Specifically, for TSF waters Chapter 25 §93.7 of the PA Code establishes the following 
additional standards: 
 

 Dissolved Oxygen – For the period February 15 to July 31 of any year, the minimum 
value for dissolved oxygen must be above 5.0 mg/L, with the 7-day average value above 
6.0 mg/L.  For the remainder of the year, the minimum value for dissolved oxygen must 
be above 5.0 mg/L, with the 7-day average value above 5.5 mg/L. 

 Temperature – A separate table is included within Chapter 25 §93.7 for maximum water 
temperatures in the receiving water body at various times of the year for TSF waters. 

3.3 Approach for the Identification of the Applicable Water Quality Standards  

For the Delaware River and the tidal portions of its tributaries, the DRBC’s Water Quality 
Regulations are the prime source for the water quality standards, and the PA Code Chapter 93 
WQS for the designated use serves as a secondary source.  The DRBC’s regulations have 
primacy over the PA Code for the Delaware River and the tidal portions of its tributaries.  For 
the non-tidal portions of the Chester Creek and Ridley Creek, the specific designated use for the 
water body in the PA Code serves as the prime source of the WQS.  If a parameter is not listed in 
the DRBC’s Water Quality Regulations or in the PA Code, then there is not a WQS for that 
parameter that applies to the Delaware River, Chester Creek or Ridley Creeks.   
 
A conservative approach was taken in the identification of the applicable WQS, such that the 
more stringent standard was used where the standards from the DRBC’s Water Quality 
Regulations and the PA Code overlapped.  The methodology for identifying the applicable WQS 
was complicated by the fact that the WQS vary for the three receiving water bodies and can also 
vary within the same water body depending on where the sample was taken.   
 
Attachment D in the List of Attachments contains the master table that was developed to 
determine the applicable water quality standards for the expanded list of Parameters Considered 
for the Delaware River downstream of R.M. 81.8, the Delaware River upstream of R.M. 81.8, 
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the Chester Creek and Ridley Creek within the area impacted by DELCORA’s CSO discharges.  
The specific methodology for identification of the applicable water quality standards is described 
in greater detail below.  
 
In order to determine WQS for metals, an average hardness value of 84 mg/l (as CaCO3) was 
used for the Delaware River based on an average of the hardness values obtained from the 
USEPA’s Storage and Retrieval Data Repository (STORET) study data from the Years 2010-
2015 for this portion of the Delaware River.  Due to unavailable hardness data on STORET for 
the Chester and Ridley Creeks, an average hardness value of 74 mg/l (as CaCO3) was used for 
the Chester and Ridley Creeks based on guidance in the DRBC Water Quality Regulations, 
Section 4.20.05, Paragraph A.2. 

3.3.1 Delaware River Downstream of R.M. 81.8 (Water Contact Use Designation) 

The “lower” Delaware River downstream of R.M. 81.8 has a Water Contact designated use.  
Therefore, there is stricter criteria for the lower Delaware River below R.M. 81.8 than there is for 
the “upper” Delaware River upstream of R.M. 81.8 that does not have the Water Contact use 
designation.  
 
The following bullets describe the approach that was used for the identification of the applicable 
water quality standards on the Delaware River downstream of R.M. 81.8:  
 

 The basis for determining the WQRs was to first look to the DRBC’s WQRs in Section 
3.30.4 for Zone 4.   

 If there were no listings for a parameter in Section 3.30.4, we next referred to the 
“Human Health Criteria” in 25 PA Code Ch. 93 WQS, 93.8c, Table 5 as the primary 
water quality standard, unless a more restrictive standard was listed in the PA Code that 
applies to the Delaware River.  The Human Health Criteria includes probable modes of 
exposure such as, but not limited to ingestion from drinking water and fish consumption, 
inhalation and dermal absorption and is the most appropriate for protecting human health 
from water contact or immersion. 

 If there were no Human Health Criteria listed in Table 5 of the PA Code, we referred to 
the standards in the DRBC WQRs Tables 6 and 7 and used the more restrictive standard 
for Fish and Water Ingestion.  These tables are respectfully titled “Stream Quality 
Objectives for Carcinogens” and “Stream Quality Objectives for Systemic Toxicants”. 

3.3.2 Delaware River Upstream of R.M. 81.8 (WWF and MF Use Designation) 

The following bullets describe the approach that was used for the identification of the applicable 
water quality standards on the Delaware River upstream of R.M. 81.8:  
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 The basis for determining the WQRs was to first look to the DRBC’s WQRs in Section 
3.30.4 for Zone 4.   

 If there was no listing for a parameter in Section 3.30.4, we next referred to the DRBC’s 
WQRs Table 5 “Stream Quality Objectives for Toxic Pollutants for the Protection of 
Aquatic Life” and used both the Acute and Chronic standards.  If none was listed, we 
referred to DRBC Tables 6 and 7, and used the listed standard that is the next less 
restrictive than the Primary Contact standard that was used above for the Water Contact 
portion of the Delaware River.  We used the Fish Ingestion Only criteria, not the Fish and 
Water Ingestion criteria for the Upper Delaware. 

 If there is no DRBC standard listed for the parameter, we used the 25 PA Code Ch. 93 
WQS Table 3 – “Specific Water Quality Criteria” for the particular Critical Use 
Designation of the water body and also the 25 PA Code Ch. 93 WQS Table 5 “Fish and 
Aquatic Life Criteria” (for both Acute and Chronic) as the source of the water quality 
standard – these tables are complimentary and do not overlap.   

3.3.3 Chester Creek and Ridley Creek (TSF, WWF and MF Use Designations) 

The following bullets describe the approach that was used for the identification of the applicable 
water quality standards on the Chester and Ridley Creeks:  
 

 For the tidal portions of the creeks, we used as the basis the DRBC’s WQRs in Section 
3.30.4 for Zone 4.  The DRBC regulations that were applied were for the Delaware River 
upstream of R.M. 81.8, since both creeks discharge to the Delaware River upstream of 
R.M. 81.8. 

 For the non-tidal portions of the creeks, we used the 25 PA Code Ch. 93 WQS Table 3 – 
“Specific Water Quality Criteria” for the particular Critical Use Designation of the water 
body and also the 25 PA Code Ch. 93 WQS Table 5 “Fish and Aquatic Life Criteria” (for 
both Acute and Chronic) as the source of the water quality standard – these tables are 
complimentary and do not overlap.   

 
3.4 Sampling of Select CSO Outfalls 

3.4.1 Historical Sampling of Select CSO Outfalls 

Under the current permit (NPDES Permit No. PA 0027103, Amendment 1, dated December 17, 
2013), DELCORA is required to conduct on-going monitoring of its CSO outfalls at the 
following three locations within thirty (30) minutes of a rainfall: 
 

 2nd and Dock Streets Pump Station (wet well) (Chester Pump Station-CPS) 
 CSO Outfall #018 – Sun Drive and Hancock Street  
 CSO Outfall #019 – 14th Street and Crozer Hospital  
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The NPDES permit requires that the three (3) above locations be monitored for the five (5) 
parameters, sample type and at the frequency specified in Table 3-3 below.  The grab samples 
are to be collected within the first 30 minutes of the discharge. 
 

Table 3-3:  Permit-Specified CSO Monitoring Program Parameters, 
Sample Type and Frequency 

Parameter Sample Type 
Measurement 

Frequency 
Biological Oxygen Demand (BOD5) Grab (mg/l) Annual 

Ammonia Grab (mg/l) Annual 

Total Suspended Solids (TSS) Grab (mg/l) Annual 

Phosphorus Grab (mg/l) Annual 

Fecal Coliform Grab (#/ 100 ml) Annual 

 
DELCORA annually obtains CSO water quality samples in conformance with the NPDES permit 
requirements.  The permit required CSO sampling results for the most recent three years (2012, 
2013 and 2014) are contained in Attachment E and summarized in Table 3-4.  Analyses for the 
consideration of these 5 parameters as a Pollutant of Concern are included within Sections 3.7 
and 3.8. 
 

Table 3-4:  Summary of NPDES Permit-Required CSO Samples (2012-2014) 

Sample Location 

Parameters 

BOD5   
(mg/L) 

Ammonia   
(mg/L) 

TSS     
(mg/L) 

Phosphorus  
(mg/L) 

Fecal 
Coliform 

(#/100 mL) 

2012 Samples 

2nd & Dock Streets (Chester Pump 
Station) (wet well)  10/29/2012 

35 2.18 106 0.823 >600,000 

Sun Drive & Hancock Street (CSO 
#018)  10/29/2012 

28 1.79 47 0.813 >600,000 

14th Street & Crozer Hospital 
(CSO #019)  10/29/2012 

21 0.81 48 0.499 >600,000 

2013 Samples 

2nd & Dock Streets (Chester Pump 
Station) (wet well)  11/27/2013 

65 2.1 204 1.32 >200,000 

Sun Drive & Hancock Street (CSO 
#018)  11/27/2013 

13 0.2 40 0.35 150,000 
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Sample Location 

Parameters 

BOD5   
(mg/L) 

Ammonia   
(mg/L) 

TSS     
(mg/L) 

Phosphorus  
(mg/L) 

Fecal 
Coliform 

(#/100 mL) 

14th Street & Crozer Hospital 
(CSO #019)  11/27/2013 

40 0.9 163 1.21 190,000 

2014 Samples 

2nd & Dock Streets (Chester Pump 
Station) (wet well)  09/25/2014 

100 6.72 134 1.6 811,000 

Sun Drive & Hancock Street (CSO 
#018)  09/25/2014 

42.5 1.88 56 0.55 169,000 

14th Street & Crozer Hospital 
(CSO #019)  09/25/2014 

39.5 3.26 45 0.78 430,000 

3.4.2 Additional Sampling of CSO Outfalls 

Additional sampling was undertaken at the three monitored CSOs by DELCORA on November 
19th and December 1st, 2015 for a much longer list of parameters than is required by the NPDES 
permit.  The sampling results were used to confirm the actual parameters prevalent in 
DELCORA’s CSO discharges.   
 
Attachment F in the List of Attachments includes the laboratory data for the additional sampling 
of the CSOs.  Wet weather samples were collected primarily to analyze for the parameters 
thought to have been present at the plant influent due to the industrial wastewater discharged at 
that location (see Section 3.6.1).  These wet weather samples were also intended to capture those 
parameters due to the first flush during a wet weather overflow event.  The wet weather samples 
were collected when the minimum rainfall was 0.5” with a high intensity, and the samples were 
collected within 30 minutes from the beginning of a wet weather overflow event as required by 
the NPDES permit.    
 
Figure 3-2 presents a map that shows the locations that were used for DELCORA’s sampling of 
the combined sewer system, select CSOs, for the historical sampling of the Chester and Ridley 
Creeks, and for the USEPA’s STORET Database monitoring stations on the receiving water 
bodies.  
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3.5 Sampling of Receiving Waters 

3.5.1 USEPA’S STORET Database 

The USEPA’s STORET database was used as the primary source for existing water quality data 
for all three receiving water bodies.   Data was extracted using the appropriate hydrologic unit 
code for the Lower Delaware River, and all monitoring stations associated with the three 
receiving bodies within the area of DELCORA’s CSO discharges were selected for gathering of 
water quality data.  The water quality data was first extracted from STORET for the period of 
September 1, 2014 through September 1, 2015. The water quality data for this period was 
evaluated against the applicable water quality standards.  The parameters (during this period) that 
were found to be exceeding the water quality standards and/or were found to be associated with 
CSO discharges (as “detects” through the additional CSO sampling) were considered for further 
evaluation.  The water quality data of these particular parameters was then extracted from 
STORET for a five year period ranging from September 1, 2010 through September 1, 2015 and 
evaluated against the applicable water quality standards. This five-year STORET data was used 
to confirm the presence of these parameters and to calculate the total number of observations as 
well as exceedance percentages in the receiving bodies. The evaluation of the STORET data is 
discussed in detail under Section 3.7 and 3.8. 
 
Table 3-5 shows a list of the STORET monitoring stations that were used, along with their 
station identification numbers.  There were a total of two stations that belong to Delaware River 
Basin Commission on the Delaware River and three station that belong to Pennsylvania 
Department of Environmental Protection on the Delaware River, Chester Creek and Ridley 
Creek.  Figure 3-2 shows the locations of the STORET database monitoring stations with their 
respective identification numbers.   
 
The parameters that were searched within the STORET database from the monitoring stations in 
Table 3-5 were based on the expanded list of the Parameters Considered discussed in Section 3.6 
of this report.  Once the data from the USEPA STORET database was extracted, each parameter 
was sorted based on its characteristic name and station identification number. 
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Table 3-5:  Water Quality Monitoring Stations Used from USEPA’s STORET Database 

Station Name 
Station 

Identification 
Number 

Agency 
Period of 
Record 

Latitude Longitude 

Marcus Hook (R.M. 
78.1) 

332049 DRBC 
9/1/2014 – 
9/1/2015 

39.798611 -75.430111 

Eddystone (R.M. 
84.0) 

892062 DRBC 
 
9/1/2014 – 
9/1/2015 

39.849139 -75.329628 

Chester Creek DRBC422094 PADEP 
 
9/1/2014 – 
9/1/2015 

39.8447 -75.36 

Ridley Creek DRBC422120 PADEP 
 
9/1/2014 – 
9/1/2015 

39.8533 -75.3461 

Delaware River WQN0182 PADEP 
 
9/1/2014 – 
9/1/2015 

39,8069 -75.4064 

 
3.5.2 Historical Sampling of Chester and Ridley Creeks 

The USEPA’s STORET Database only has data for one monitoring station each for both the 
Chester and Ridley Creeks, and those stations are each located near the mouths of the creeks.  In 
order to supplement the receiving water data for the Chester and Ridley Creeks and to obtain 
representative samples of the water quality in the creeks upstream of DELCORA’s CSO 
discharge locations, DELCORA took its own water quality samples for the Chester and Ridley 
Creeks on five dates in 2010.  Two samples were obtained during a storm event on October 14, 
2010, including a sample taken at the beginning of the storm and a second sample taken after a 
minimum of 0.45 inch of rain had fallen.   
 
In addition to the parameters listed in Table 3-3 for DELCORA’s NPDES permit-specified CSO 
monitoring program, the following in-situ field measurements were also collected during the 
2010 sampling: 
 

 Temperature 
 pH 
 Conductivity 
 Dissolved Oxygen (DO) 

 
Besides being specified in DELCORA’s NPDES permit, the parameters in Table 3-5 are 
indicative of the presence of wastewater.  Dissolved Oxygen can also be used to indicate a water 
body that is being stressed and may inhibit natural biological activity. 
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The sampling plan for the collection of the 2010 water quality samples from the Chester and 
Ridley Creeks specified collection during dry weather and during storm events in order to 
examine the impacts of CSO discharges on the water bodies.  Discrete samples of receiving 
water collected for laboratory analyses were specified at four locations along the Chester and 
Ridley Creeks.  The dry- and wet-weather water quality sampling locations that were used are 
listed below in Table 3-6, and are shown on the map in Figure 3-2.  The data from the 2010 
historical receiving water quality sampling is presented in Attachment G.  
 

Table 3-6:  Receiving Water Body Sample Locations for Chester and Ridley Creeks 

Sample 
Location 
Name as 
Shown 

in 
Figure 

3-2 

Sample 
Collection 
Location 

Latitude Longitude 
Closest 

Upstream 
CSO 

Closest 
Downstream 

CSO 

Nearest 
Access 
Road or 
Address

Ridley 
Creek 1 
(RC1) 

Upstream 
Chester 
Park Drive 
crossing of 
Ridley 
Creek 

39°52'23.83"N 75°22'30.82"W None 33 
Chester 

Park 
Drive 

Ridley 
Creek 3 
(RC3) 

Downstream 
East 2nd 

Street 
Bridge 
crossing of 
Ridley 
Creek 

39°51'12.58"N 75°20'47.13"W 15 None 
Old East 

2nd 

Street 

Chester 
Creek 1 
(CC1) 

Upstream 
Kerlin Street 
crossing of 
Chester 
Creek 

39°51'20.76"N 75°22'36.02"W None 20 
1556 
Kerlin 
Street 

Chester 
Creek 3 
(CC3) 

Downstream 
2nd Street 
Bridge 
crossing of 
Chester 
Creek 

39°50'41.08"N 75°21'36.15"W 023, 024 12 

Adjacent 
to 

Chester 
Pump 
Station 

 
The sampling locations were carefully selected to provide an upstream (or background) sample 
above the furthest upstream CSO discharges on each creek to compare against a sample from a 
downstream location that is impacted by the CSO discharges. 
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3.6 Methodology for Identification of the Parameters Considered 

For the identification of the POCs, DELCORA took an inclusive approach to determine that all 
relevant water quality parameters were appropriately considered and evaluated.  The first step 
was to develop a comprehensive list of the overall “Parameters Considered”, which was then 
further evaluated and refined to determine the list of the applicable POCs.  Development of the 
list of Parameters Considered was meant to cast a wide net as the first step towards identifying 
any parameters that might possibly be of concern.   

3.6.1 Development of the Parameters Considered List 

The initial list of the Parameters Considered was compiled from six (6) primary reference 
sources from the USEPA, PADEP and the DRBC.  The Parameters Considered list initially 
consisted of those specific parameters listed in the USEPA’s CSO Guidance Document (as noted 
in Section 3.1.2).  Additional parameters were added from the parameters requiring sampling per 
DELCORA’s NPDES permit, from the PA Code’s specific water quality criteria for 
DELCORA’s three receiving water bodies, from the DRBC’s Water Quality Regulations for 
Zone 4 of the Delaware River, from the 2014 PA Integrated Water Quality Monitoring and 
Assessment Report (a.k.a. “303(d) List”), and from the DRBC’s 2014 Delaware River and Bay 
Water Quality Assessment report.  Attachment H provides the full version of the table used to 
develop the initial Parameters Considered list and includes the reference source for each of the 
parameters noted. 
 
Table 3-7 provides a summary of the initial Parameters Considered list that was developed by 
compiling the parameters listed in each of the six primary reference sources noted above.   
 

Table 3-7:  Initial List of Parameters Considered 

Bacteria - Enterococcus Nutrients 

Bacteria - Fecal Coliform Oil and Grease 

Alkalinity PCBs (Fish Consumption) 

Aluminum (Aquatic Life) pH 

Ammonia Phenols 

Biological Oxygen Demand (BOD) Phosphorus 

Cadmium  Radioactivity - alpha emitters 

CBOD20 Radioactivity - beta emitters 

CBOD5 Synthetic Detergents 

Chlorine Temperature 

Chlorodibromomethane Threshold Odor Number (TON) 
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Copper Total Kjeldahl Nitrogen (TKN) 

Cyanide Total Dissolved Solids (TDS) 

Dichlorobromomethane Total Phosphorus 

Dissolved Oxygen Total Residual Chlorine (TRC) 

Iron Total Suspended Solids (TSS) 

Lead Toxics 

Metals Turbidity 

Nitrate Zinc 

Nitrite   

 
As shown in the table in Attachment H and as noted in Section 3.1.2, the USEPA’s CSO 
Guidance Document lists “Metals”, “Nutrients”, and “Toxics” as parameters of concern but does 
not provide any further definition of the individual parameters in these three categories.  Tables 
3-8, 3-9, and 3-10 below list the specific parameters that were added onto the initial Parameters 
Considered list for Nutrients, Metals, and Toxics and the reference source stating the reason for 
the inclusion of each of the parameters. 
 

Table 3-8:  Nutrients Included in the Initial List of Parameters Considered 

Parameter (Nutrients) Reference Source 

Ammonia 
NPDES Permit Required Sampling for CSO 
Discharges 

Nitrate NPDES Permit Required Sampling for Outfall #001 
Nitrite NPDES Permit Required Sampling for Outfall #001 
Phosphate Implied by EPA CSO Guidance for LTCP 
TKN NPDES Permit Required Sampling for Outfall #001 
Total Nitrogen Implied by EPA CSO Guidance for LTCP 

Total Phosphorus 
NPDES Permit Required Sampling for CSO 
Discharges 
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Table 3-9:  Metals Included in the Initial List of Parameters Considered 

Parameter (Metals) Reference Source 

Aluminum (Al) Listed in DRBC WQRs Table 5 
Arsenic (trivalent) (As III) Listed in DRBC WQRs Table 5 
Cadmium (Cd) Listed in DRBC WQRs Table 5 
Chromium (trivalent) (Cr III) Listed in DRBC WQRs Table 5 
Chromium (hexavalent) (Cr VI) Listed in DRBC WQRs Table 5 
Copper (Cu) Listed in DRBC WQRs Table 5 
Iron (Fe) PA Code for TSF, WWF, and MF Critical Use 
Lead (Pb) Listed in DRBC WQRs Table 5 
Mercury (Hg) Listed in DRBC WQRs Table 5 
Nickel (Ni) Listed in DRBC WQRs Table 5 
Selenium (Se) Listed in DRBC WQRs Table 5 
Silver (Ag) Listed in DRBC WQRs Table 5 
Zinc (Zn) Listed in DRBC WQRs Table 5 

 
Table 3-10:  Toxics Included in the Initial List of Parameters Considered  

Parameter (Toxics) Reference Source 

Phenols Required by DRBC Zone 4 WQRs 
Chlorodibromomethane NPDES Permit Required Sampling for Outfall #001 
Cyanide NPDES Permit Required Sampling for Outfall #001 
Dichlorobromomethane NPDES Permit Required Sampling for Outfall #001 

 
Once the initial list of Parameters Considered was developed, additional parameters were added 
onto the list if they had been detected during the historical sampling data of the influent to the 
WRTP (WRTP data), and in the existing CSO monitoring data (as required by the NPDES 
permit).  One year’s worth of DELCORA’s plant influent historical sampling data from 
September 1, 2014 through September 1, 2015 was collected and analyzed to identify additional 
Parameters Considered.   
 
It is important to state that that the historical sampling data noted above for the influent to the 
WRTP also included industrial wastewater from DELCORA’s forty-five (45) Significant 
Industrial Users (SIUs).  The industrial wastewater from forty-three (43) of DELCORA’s SIUs is 
trucked directly to the WRTP and is discharged downstream of all CSOs into the combined 
sewer flow prior to the plant’s influent sampling location.  Consequently, the historical sampling 
data for the influent to the plant detected twenty-eight (28) industrial-type chemicals from these 
SIUs that are not normally associated with sanitary sewage or combined sewer overflows.  Since 
the trucked-in industrial wastewater is discharged directly to the WRTP, it is not able to migrate 
back into the combined sewer system and, therefore, this industrial wastewater cannot be 
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discharged from any of DELCORA’s CSOs.  However, as part of the due diligence to address all 
possible POCs, the 28 industrial chemicals that were detected in the historical sampling of the 
plant influent were added onto an expanded list of Parameters Considered.     
 
DELCORA actively maintains an Industrial Pretreatment program, and all of its industrial users 
are controlled by the sewer use regulations, Resolution No. 91-03, “The DELCORA Standards, 
Rules and Regulations,” and the Local Limits, Resolution No. 95-11.  In addition, all Significant 
and/or Categorical Industrial Users are further controlled by a permit, which is issued for not 
more than four (4) years.  Each SIU is reviewed to determine how its wastewater is conveyed to 
the treatment plant.  The only two (2) SIUs that discharge into the CSS, are commercial laundries 
with relatively benign wastewater compared to some of the truly industrial facilities that truck 
their wastewater to the WRTP.  All of the parameters that are required to be analyzed by these 
commercial laundries in their wastewater based on their permit requirements were confirmed to 
be on the expanded list of the Parameters Considered.  The two SIUs that discharge directly into 
DELCORA’s combined sewer system are listed in Table 3-11 below.  
 

Table 3-11:  Industrial Users Discharging into DELCORA’s Combined Sewer System 

ID 
No 

Permit # Industry Activity Site Address Discharge Route 

W1 1DE-01-02 
Ace Linen Service, 
Inc. 

Laundry 
Service 

3120 W. 6th St., 
Chester, PA 19013 

Flows to Booth St. Interceptor to 
Delaware Interceptor to WRTP 

W32 1DE-01-12 Delco Linen Laundry 
Service 

2626 W. 4th St., 
Chester, PA 19013 

To 36-inch brick sewer on 4th St., to 
48-inch brick sewer on Townsend 
St., to CSO Regulator #005, to 
Delaware River Interceptor, to 
WRTP 

 
To help eliminate from the expanded list of the Parameters Considered the industrial chemicals 
that were detected as a result of the SIUs discharging to the WRTP, it was determined that 
additional wet weather sampling at the CSOs was required as noted in Section 3.4.2.  The 
purpose of the additional sampling was to verify and confirm that the industrial-type chemicals 
not normally associated with CSOs that were detected in the historical sampling of the plant 
influent were in fact actually from the trucked-in industrial wastewater and not a part of the 
normal flow within the CSS that might overflow at a CSO.  The CSO sampling results were used 
to screen non-detected parameters from the list of the Parameters Considered. 
 
Review of the November 19th and December 1st, 2015 additional sampling results allows for 
shortening of the list of the Parameters Considered as possible POCs by screening those 
parameters that were introduced from the historical sampling of the plant influent that included 
the trucked-in industrial wastewater.  The additional sampling results more accurately reflect the 
actual characteristics of the wastewater discharged at the CSOs, than does the historical data at 
the plant influent since the trucked-in industrial wastewater only goes into the plant and does not 
enter into the CSS.  Therefore, if a parameter on the expanded Parameters Considered list was 
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not detected in the November and December 2015 wet weather sampling of the CSOs, those 
parameters were not considered further as POCs. 

3.7 Methodology for Identification of the Pollutants of Concern List 

Once the Parameters Considered list was narrowed using the November/December 2015 
additional sampling results at the CSOs, the parameters remaining on the narrowed list of 
Parameters Considered were further evaluated to determine if they are Pollutants of Concern, or 
Parameters of Potential Concern (POPC).  A parameter is considered a “Pollutant of Concern” 
for a water body if more than 10% of the samples exceeded the applicable water quality 
standard.  This criteria is based on guidance provided by the USEPA, which recommends a 
“greater than 10% exceedance percentage” for determining that waters only partially meet their 
designated use for aquatic life support.  A parameter is considered a “Parameter of Potential 
Concern” if 2 – 10% of the samples exceeded the water quality standard.   
 
Water quality data for the parameters on the narrowed Parameters Considered list were collected 
from the STORET data repository for the one-year period from September 1, 2014 to September 
1, 2015, from the water quality monitoring stations on each of the three receiving water bodies as 
noted in Section 3.5.1.    
 
The segments of the Delaware River, Chester Creek and Ridley Creek have unique water quality 
standards that apply to them depending on the regulating authority, their designated uses, and the 
specific location within the waterbody.  The maximum concentrations detected for each of the 
Parameters Considered were compared against the applicable surface water quality standards to 
determine which parameters were exceeding their standards.  Attachment I in the List of 
Attachments provides a table with the final Parameters Considered list for each of the three 
receiving water bodies for which there is a water quality standard.  The Delaware River was 
broken down into two tables; one for the Delaware River upstream of R.M 81.8 (“upper 
Delaware”) and one for the Delaware River downstream of R.M 81.8 (“lower Delaware”) based 
on the Water Contact Recreation designated use for the Delaware River below R.M. 81.8 and the 
more stringent requirements associated with primary contact.   
 
The receiving stream water quality data from the USEPA STORET data warehouse was 
compared against the applicable WQS to check for exceedances.  Both the acute and chronic 
conditions for the Parameters Considered were compared to the WQS, where applicable, to 
determine if there were exceedances.  In addition to listing the Parameters Considered for each 
receiving water body, the table in Attachment I list the applicable water quality standards for 
each of the receiving water bodies, and identifies those parameters were the STORET sample 
data exceeded the water quality standards.   
 
A flowchart was created to help illustrate the decision-making methodology used for developing 
the Pollutants of Concern list.  The flowchart represents the process used for answering five (5) 
screening questions about the Parameters Considered in order to determine if a parameter is to be 
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considered a Pollutant of Concern, a Parameter of Potential Concern, or neither.  The 5 screening 
questions for each Parameter Considered are: 
 

1. Does a Water Quality Standard Exist for the parameter? 

2. Do the available data indicate impairment exists and the impairment involves pollutants 

associated with CSOs? 

3. Do greater than 10% of the samples for the receiving water body exceed the WQS? 

4. Do 2% - 10% of the samples for the receiving water body exceed the WQS? 

5. Was the parameter detected in the additional sampling of the CSOs?  
 
Figure 3-3 presents the Methodology Flowchart used for developing the list of POCs and 
POPCs, and the following subsections provide additional details about the methodology used to 
answer the 5 screening questions. 
 
3.7.1 Screening of Parameters with No Water Quality Standard 

The Methodology Flowchart for POC and POPC Determination shows that the first step is to 
determine if a Parameter Considered has an applicable PA State or DRBC water quality 
standard.  If a parameter does not have an applicable water quality standard, there is no standard 
to exceed.  Therefore, those parameters without a water quality standard are not considered 
further as a POC or a POPC.  These include many of the Parameters Considered. 
 
As noted previously in Section 3.1.2, the USEPA’s CSO Guidance document states that 
receiving water monitoring should include identified parameters of concern and these typically 
include those previously identified for combined sewage and CSO monitoring:  
 

 pH 
 BOD 
 TDS 
 TSS 
 Nutrients 
 Metals 
 Indicator bacteria 

 
A number of the above listed parameters were screened as not a POC or POPC because they do 
not have an applicable surface water quality standard for the Delaware River, Chester Creek, or 
Ridley Creek.  These include the parameters of BOD/CBOD, TDS and TSS, and the nutrients 
nitrate, nitrite, phosphorus, and TKN. 
 
 



Figure 3-3
METHODOLOGY FLOWCHART FOR

POC AND POPC DETERMINATION

CSO Long-Term Control Plan
Delaware County Regional Water
Quality Control Authority
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The table of the final Parameters Considered in Attachment I shows in gray-highlighting those 
Parameters Considered that were screened-out as not being a POC because they do not have an 
applicable water quality standard.  Of the 76 Parameters Considered, 25 were removed from 
further consideration because they do not have an applicable water quality standard.  

3.7.2 Screening of Parameters Causing Impairment and that are Associated with CSOs 

For the 51 Parameters Considered that do have an applicable water quality standard, the 
Methodology Flowchart shows that the second screening decision is to determine if existing  
water quality data indicate impairment of the receiving water bodies exists and the impairment 
involves pollutants associated with CSOs.  The inclusion of this determination comes directly 
from the requirements of the Consent Decree as noted in Section 3.1.1.  
 
“Impairment” of a receiving water body is “indicated” to exist in one of two ways.  First, the 
receiving water body is considered impaired for a particular parameter if the parameter appears 
in the 2014 PA Integrated Water Quality & Assessment Report (303(d) List).  The PA Integrated 
Report identifies surface water bodies that are not attaining their designated and existing uses as 
"impaired".   
 
Secondly, for the purpose of this report, a receiving water body is also considered impaired for a 
parameter if any of the available sampling data for that parameter in the water body shows that 
there had been an exceedance of the applicable water quality standard.  Those parameters that 
showed exceedances of the WQS and that may be associated with CSOs were evaluated further 
to determine if they should be considered as a POC.   
 
The 2014 PA Integrated Water Quality & Assessment Report shows the Delaware River to be 
impaired for Fish Consumption by PCBs from an unknown source, and there is a PCB TMDL on 
the Delaware River stretching far upstream to Trenton, NJ.  While the Delaware River is 
impaired from PCBs, the PCBs are not normally associated with CSOs.  Given this reason, and 
the fact that the PCB impairment begins well upstream of DELCORA’s service area – PCBs 
were screened as not being a POC.  Furthermore, the additional CSO sampling results from 
November/December 2015 in Attachment I show that PCBs were found to be at a lower 
concentration than the Reporting Detection Limit (RDL).  For this additional reason it was 
determined that PCBs are not associated with DELCORA’s CSO discharges.   
 
For the Chester Creek and Ridley Creeks, the 2014 PA Integrated Water Quality & Assessment 
Report shows that both of the creeks are impaired for Aquatic Life from siltation, with Urban 
Runoff/Storm Sewers identified as the source.  The impairment of the Chester Creek and Ridley 
Creek by siltation primarily occurs upstream of DELCORA’s service area as shown in Figure 3-
1.  The term “Siltation” is not defined in the 2014 PA Integrated Water Quality & Assessment 
Report, but through various sources could be defined as: 
 



Delaware County Regional Water Quality Control Authority 

CSO Long Term Control Plan Update 

Identification of Sensitive Areas and Pollutants of Concern Report 
Section 3       

3-29 

“the pollution of water by fine particulate terrestrial clastic material, with a particle 
size dominated by silt or clay.  It refers both to the increased concentration of suspended 
sediments, and to the increased accumulation (temporary or permanent) of fine 
sediments on bottoms where they are undesirable.  Siltation is most often caused by soil 
erosion or sediment spill.”   
 

There is not a water quality standard for “siltation”, however, siltation can be considered as 
closely related to the widely used water quality parameter of “Turbidity”, which is associated 
with CSO discharges.  For this reason “Turbidity” was reviewed further as a surrogate for 
siltation to determine if it might be considered as a POC.  Per available USEPA STORET data, 
the Turbidity concentrations on all of the three receiving water bodies were found to be below 
the WQS (see Attachment I) and therefore siltation was screened-out as not being a POC. 

3.7.3 Screening of Parameters where > 10% of Observations Exceed WQS 

The concentrations of those Parameters Considered that were detected within the receiving water 
bodies from USEPA’s STORET data for the years 2010 - 2015 were compared to the applicable 
water quality standards to determine if a Parameter Considered should be viewed as a Pollutant 
of Concern.   
 
If 10% or more of the total number of samples for a Parameter Considered listed in Attachment I 
exceeded the WQS, then the parameter was further evaluated to see if it was detected in the CSO 
discharges.   
 
If 2% - 10% of the total number of samples for a Parameter Considered exceeded the WQS, then 
the parameter was considered a Parameter of Potential Concern.  The concentrations of the 
Parameters of Potential Concern will continued to be monitored over time, and re-evaluated 
should the monitoring show their concentrations to increase over time.    
 
Per the flowchart, if 2% - 10% of the total number of samples for a Parameter Considered do not 
exceed the WQS, then the parameter was not considered to be a POC or POPC.    

3.7.4 Screening of Parameters Not Detected at CSO Discharges 

The Methodology Flowchart shows that additional analysis is required for those parameters that 
exceeded the water quality standards for the receiving water bodies in more than 10% of the 
samples.  For those parameters, the concentration of the parameter detected in the 
November/December 2015 sampling of the CSO discharges was reviewed.   
 
If the parameter was “Not Detected (ND)” or was below the Reporting Detection Limit (see 
Attachment F) in the November/December 2015 CSO sampling results, it indicates that the 
parameter was not observed in DELCORA’s CSO discharges.  In this case, the parameter is not 
considered to be a POC.  In this manner, the industrial-type chemicals that had been originally 
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detected in the historic sampling results from the influent to the WRTP were able to be removed 
from further consideration as a POC or POPC.   
 
If the parameter was detected within the November/December 2015 CSO sampling results, it 
indicates that the parameter was in DELCORA’s CSO discharge.  In these cases the parameter is 
considered as a POC, and is to be further investigated through additional receiving water quality 
monitoring and modeling. 
 
3.8 Discussion of the Pollutants of Concern and Parameters of Potential Concern 

The Parameters Considered shown in Attachment I were analyzed against the WQS.  The 
parameters that exceeded the WQS in the receiving bodies are shown in the summary table in 
Attachment J.  The summary table also provides information on the number of observations for 
each parameter as well as the total number of exceedances for each parameter in all the receiving 
water bodies from 2010 to 2015.  The POCs are shown in red highlight within the table, and 
POPCs are shown in yellow highlight. 
 
The following discussion of the individual parameters is focused only on those parameters 
shown in the tables in Attachments I and J to be either a POC or a POPC.    

3.8.1 Fecal Coliform Bacteria 

Fecal coliform bacteria are the most common microbiological contaminants of natural waters, 
and are used to indicate contamination by human pathogens.   Fecal coliform live in the digestive 
tracks of warm-blooded animals, including humans, and are excreted in the feces.  The DRBC 
collects fecal coliform bacteria data at Stations 332049 and 892062 on the Delaware River.  
Additionally, DELCORA sampled the Chester and Ridley Creeks in 2010 for fecal coliform 
concentrations.  The 2010 receiving water sampling results for the Chester and Ridley Creeks are 
presented in Attachment G. 
 
There are no PA Code, Chapter 93 fecal coliform bacteria water quality standards for streams 
designated WWF, MF or TSF with no other qualifiers.  However, the DRBC’s Delaware River 
Zone 4 has a Stream Quality Objective for fecal coliform of no more than 770 CFU/100 mL for 
the section upstream of R.M. 81.8, which includes the tidal portions of the Chester and Ridley 
Creeks, and 200 CFU/100 mL for the section of the river downstream of R.M. 81.8.   The tidal 
extent on Chester Creek and Ridley Creek is shown on Figure 3-1.   Compliance with the DRBC 
Stream Quality Objectives for fecal coliform bacteria is based on a geometric average of samples 
taken at such frequency and location as to permit valid interpretation.   
 
Of the six samples taken by DELCORA in 2010 on the Ridley Creek at RC1 (upstream) and 
RC3 (downstream), four show exceedances of the Stream Quality Objective for fecal coliform.  
These values indicate that the Ridley Creek was not meeting the DRBC Stream Quality 
Objective, however, more sampling is recommended to further confirm these results.   
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Of the six samples taken by DELCORA on the Chester Creek at CC1 (upstream) and CC3 
(downstream), four show exceedances of the Stream Quality Objective for fecal coliform.  These 
values indicate that the Chester Creek was also not meeting the DRBC WQS at that time, 
however as with the Ridley Creek, more sampling is recommended to further confirm these 
results.   
 
The table in Attachment I shows that the available data indicates that there were no exceedances 
observed of fecal coliform in the Delaware River. 
 
Given that more than 10% of the fecal coliform samples for both the Ridley and Chester Creeks 
exceeded the WQS, fecal coliform should be considered as a POC for the two creeks.  However, 
although the existing data for the Delaware River has demonstrated that there were no 
exceedances observed of fecal coliform, since fecal coliform is a primary pollutant typically 
associated with CSO discharges it has been decided to also include it as a POC for the Delaware 
River in the interest of minimizing potential impacts to human health and the environment.    
 

 For the lower Delaware River (Downstream of R.M. 81.8) 
 Fecal Coliform considered to be a Pollutant of Concern. 

 
 For the upper Delaware River (Upstream of R.M. 81.8) 
 Fecal Coliform considered to be a Pollutant of Concern. 

 
 For the Chester Creek 
 Fecal Coliform considered to be a Pollutant of Concern. 

 
 For the Ridley Creek 
 Fecal Coliform considered to be a Pollutant of Concern. 

3.8.2 Enterococcus Bacteria 

Enterococcus is a second bacteria genus that also resides in the digestive system of humans and 
animals, and that is used to indicate the presence of human pathogens.  They have been long 
recognized as important human pathogens and are becoming increasingly so. 
 
Unlike fecal coliform, the DRBC does not collect enterococcus bacteria data at Stations 332049 
and 892062 on the Delaware River, and DELCORA did not collect samples for enterococcus 
bacteria in 2010 as it did for fecal coliform. Enterococcus are used as an indicator bacteria for 
marine waters.  

As with fecal coliform, there are no PA Code, Chapter 93 water quality standards for 
enterococcus bacteria for streams designated WWF, MF or TSF with no other qualifiers.  
However, the DRBC’s Delaware River Zone 4 has a WQS for enterococcus bacteria of no more 
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than 88 CFU/100 mL for the section upstream of R.M. 81.8, which includes tidal portions of the 
Chester and Ridley Creeks, and 33 CFU/100 mL for the section of the river downstream of R.M. 
81.8.  Compliance with the DRBC WQS for enterococcus bacteria is based on a geometric 
average of samples taken at such frequency and location as to permit valid interpretation.   

Very little existing data was available for enterococcus bacteria concentrations in the Delaware 
River, Chester Creek and Ridley Creek in the area of DELCORA’s CSO discharges.  However, 
enterococcus bacteria and fecal coliform bacteria are similar to each other, they are both 
produced in the human digestive tract, and are both considered to be parameters typically 
associated with CSOs.  For this reason it was decided to also include enterococcus bacteria as a 
POC at the same locations identified for fecal coliform bacteria, which includes all three of 
DELCORA’s receiving water bodies. 
 

 For the lower Delaware River (Downstream of R.M. 81.8) 
 Enterococcus considered to be a Pollutant of Concern. 

 
 For the upper Delaware River (Upstream of R.M. 81.8) 
 Enterococcus considered to be a Pollutant of Concern. 

 
 For the Chester Creek 
 Enterococcus considered to be a Pollutant of Concern. 

 
 For the Ridley Creek 
 Enterococcus considered to be a Pollutant of Concern. 

3.8.3 Escherichia Coli Bacteria 

Escherichia coli (also known as E. coli) is a facultative anaerobic, rod-shaped bacterium of the 
genus Escherichia that is commonly found in the lower intestine of warm-blooded organisms.  E. 
coli is expelled into the environment within fecal matter.  Fecal material can enter the 
environment from many sources including wastewater treatment plants, CSO discharges, 
livestock or poultry manure, sanitary landfills, septic systems, sewage sludge, pets and wildlife. 
 
E. coli was not listed as an initial Parameter Considered because it is listed in the applicable 
reference sources from the PA Code or DRBC.  However, in consultation with the PADEP it is 
understood that Enterococcus bacteria could be replaced with E. coli in future regulations (on the 
anticipation that national standards for E. coli will be adopted in Pennsylvania) and therefore E. 
coli is included as a POC for all the receiving water bodies. 
 

 For the lower Delaware River (Downstream of R.M. 81.8) 
 E. coli considered to be a Pollutant of Concern. 
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 For the upper Delaware River (Upstream of R.M. 81.8) 
 E. coli considered to be a Pollutant of Concern. 

 
 For the Chester Creek 
 E. coli considered to be a Pollutant of Concern. 

 
 For the Ridley Creek 
 E. coli considered to be a Pollutant of Concern. 

3.8.4 Metals 

During the data analysis, it was detected that some metal concentrations, in the receiving water 
bodies, exceeded the water quality standards.  These metals include Aluminum, Copper, Iron, 
Lead, and Mercury.  The appropriate control measures for metals from CSO discharges are the 
continued implementation of and compliance with the Nine Minimum Controls (NMCs) as 
required by DELCORA’s NPDES permit.    
 
The NPDES permit requires DELCORA to submit an annual report each year to the PADEP, 
with appropriate documentation demonstrating the continued implantation of and compliance 
with the NMC required on a system wide basis. 
 
Additionally, the USEPA’s guidance document Guidance for Nine Minimum Controls states;  
 

“…municipalities should immediately implement best available technology economically 
achievable (BAT) or best conventional pollutant control technology (BCT).  At a 
minimum, BAT/BCT should include the nine minimum controls, which are determined on 
a best professional judgement (BPJ) basis by the NPDES permitting authority”. 

 
For the removal of metals, the most applicable Nine Minimum Controls include the maximum 
use of the collection system for storage, the review and modification of pretreatment 
requirements to ensure that CSO impacts are minimized, maximization of flow to the POTW for 
treatment and pollution prevention programs (such as street sweeping) to reduce these 
contaminants in the CSOs.  
 
Therefore, metals are not considered to be POCs. 
 
3.9 Summary for Pollutants of Concern 

In the effort to identify Pollutants of Concerns related to its CSO discharges, DELCORA has 
reviewed the 2014 PA Integrated Water Quality Monitoring and Assessment Report (303(d) 
List), the historic sampling data for the influent to the Western Regional Treatment Plant, the 
USEPA’s STORET Data repository, historic water quality sampling data from the Chester and 
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Ridley Creeks, and additional sampling results from the CSOs from November and December of 
2015. 
 
Three (3) POCs were determined.  These include Fecal Coliform bacteria, Enterococcus 
bacteria and E. coli bacteria.  These three POCs are parameters typically associated with CSO 
discharges.  The list of POCs is summarized in Table 3-12 with their respective exceedance 
percentage (%) for each of the receiving water bodies.  The concentrations of these identified 
POCs in the Delaware River, Chester Creek and Ridley Creek will be further investigated 
through receiving water quality monitoring and modeling.  
 
No Parameters of Potential Concern were identified at this time. 
 

Table 3-12:  List of Pollutants of Concern (POC) 

No. Upper Delaware River Lower Delaware 
River 

Chester Creek Ridley Creek 

Pollutants of Concern  (>10% of observed samples exceed WQS) 

1 Fecal Coliform(b)  100% Fecal 
Coliform(b)  

100% Fecal 
Coliform(a),(b) 

100% Fecal 
Coliform(a),(b) 

100%

2 Enterococcus 
(b),(c) 

100% Enterococcus 
(b),(c) 

100% Enterococcus 
(b),(c) 

100% Enterococcus 
(b),(c) 

100%

3 E. coli(c) 100% E. coli(c) 100% E. coli(c) 100% E. coli(c) 100%

(a) Based on historical sampling conducted in 2010 upstream and downstream of CSO outfalls only on 
Chester and Ridley Creeks.   

(b) Fecal Coliform and Enterococcus are listed as POCs due to both being parameters typically associated 
with CSOs. 

(c) DRBC regulations are available for Enterococcus and it is typically associated with CSOs and 
therefore it is included as a POC.  However, in consultation with PADEP Enterococcus could be 
replaced with E. coli bacteria in the future (based on the anticipation that national standards on E. coli 
will be adopted in Pennsylvania) and therefore E.coli is also included as a POC. 
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DELCORA CSO LTCP

Sensitive Areas Contact Sheet

 

No. Sensitive Area Item Contact Title Agency Street City State Zip Phone Number Date Sent Response Date

1 Endangered Species Robert Anderson Fish & Wildlife Biologist US Fish and Wildlife Agency 110 Radnor Road, Suite 101 State College PA 16801-7987

814-237-4090 

x7447 10/28/2015 11/2/2015

2 Threatened and Endangered Birds Brendalee Phillips Wildlife Biologist

US Fish and Wildlife - John Heinz 

NWR Birds 8601 Lindbergh Blvd. Philadelphia PA 19153

215-365-3118 

x119 10/29/2015 No Comments

3 Jennifer Fields

Program Manager

jefields@pa.gov PA DEP 2 East Main Street Norristown PA 19401 484-250-5192 10/29/2015 11/17/15 - phone call

4 Steve Tambini Executive Director

Delaware River Basin Commission 

(DRBC) 25 State Police Drive West Trenton NJ 08628-0360

609-883-9500 

x203 10/29/2015 No Comments

5 Threatened and Endangered Birds Patti Barber Endangered Bird Biologist PA Game Commission 2001 Elmerton Ave Harrisburg PA 17110-9797 717-303-4482 10/29/2015 12/31/15 return call

6 Threatened and Endangered Birds Ian Gregg Wildlife Biologist PA Game Commission 2001 Elmerton Ave Harrisburg PA 17110-9797 814-422-8239 10/29/2015 No Response

7 Carol F. McCabe, Esq. Chair PA Environmental Council 1315 Walnut Street, Suite 532 Philadelphia PA 19107 215-545-4570 10/29/2015 No Response

8 Primary Contact Areas Brian Byrnes Executive Director

Chester Ridley Crum Watersheds 

Association P.O. Box 227 Gradyville PA 19039 610-359-1440 10/29/2015 11/23/15 - called

9 David Chanda Director Fish and Wildlife

New Jersey Department of 

Environmental Protection (NJDEP)

P.O. Box 420

501 E State Street, 3rd Floor Trenton NJ 08625 609-292-9410 10/29/2015 No Response

10

 Atlantic and Shortnose Sturgeon, 

river herring, shad Matt Fisher Director Fish and Wildlife

Delaware Department of Natural 

Resources and Environmental 

Control (DNREC)

89 Kings Highway

Dover DE 19901 302-735-8663 10/29/2015 11/30/2015

11 Delaware River and tributaries

John Buzzar

Kathy Gipe Fisheries Biologist

PA Fish and Boat Commission 

(PFBC) 1601 Elmerton Ave Harrisburg PA 17110

717-705-7800

610-847-5983

814-359-5186 10/29/2015

12/22/2015

Follow up 3/11/16 

and 5/2/16

12 Freshwater Mussels Dr. Danielle Kreeger Science Director

Patnership for the Delaware 

Estuary (PDE) 110 S Poplar Street, Suite 202 Wilmington DE 19801

302-655-4990 x 

104 10/29/2015 11/25/2015

Printed on 5/19/2016 at 4:55 PM
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Finizio, Marlene

From: Spicher, Julia
Sent: Friday, January 15, 2016 3:25 PM
To: Finizio, Marlene
Subject: FW: Sensitive Areas Study
Attachments: Sensitive Areas Study.docx

 
 

From: Kurt Cheng [mailto:kcheng@delawareestuary.org]  
Sent: Tuesday, November 24, 2015 4:34 PM 
To: Spicher, Julia <jspicher@greeley-hansen.com> 
Cc: Danielle Kreeger <DKreeger@delawareestuary.org> 
Subject: Sensitive Areas Study 

 
Hi Julia, 
 
On behalf of Dr. Danielle Kreeger, please find attached the sensitive areas study document. Let me 
know if you have any questions. 
 
Thanks, 
 
Kurt 
 
--  
Kurt Cheng 
Shellfish Specialist 
 
Partnership for the Delaware Estuary 
110 South Poplar Street, Suite 202 
Wilmington, DE 19801 
 
302-655-4990 x107 

www.delawareestuary.org 
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Sensitive Areas Study 
 

Partnership for the Delaware Estuary has identified sensitive areas within the study area which are 
listed and described below along with a visual representation on the provided map. Additional 
information on the study area is also presented. 
 
Sensitive Areas 

 Ridley Creek watershed 

 Schuylkill River watershed 

 Darby Creek mouth / John Heinz National Wildlife Refuge at Tinicum 
 
Ridley Creek watershed 
 Ridley Creek begins north of Delaware County and flows through the county and into the 
Delaware River. Healthy freshwater mussel populations comprised of the Eastern elliptio (Elliptio 
complanata) exist throughout the creek which warrants protection. Additionally, there are long term 
freshwater mussel monitoring studies within the creek. Therefore, the Ridley Creek watershed should 
be considered a sensitive area. 
 
Schuylkill River watershed 
 The northeast section of Delaware County drains into the Schuylkill River which flows just east 
of the county. Freshwater mussel beds have been qualitatively identified and quantitatively surveyed 
within the Schuylkill River and include multiple species including the eastern elliptio, the alewife floater 
(Anodonta implicata), and the tidewater mucket (Leptodea ochracea). Surveys have also identified 
juvenile mussels in the river indicating the population is successfully reproducing. 
 
Darby Creek mouth / John Heinz National Wildlife Refuge at Tinicum 
 Access to Darby Creek is made possible via the Ridley Township Municipal Marina where 
boaters may access the Delaware River as well as the John Heinz National Wildlife Refuge at Tinicum. 
As well as serving as a primary contact for recreation, freshwater mussel surveys at the mouth of Darby 
Creek have yielded positive detections of the eastern elliptio and the alewife floater. 
 
 Although a few sensitive areas have been described above, it should be noted that Partnership 
for the Delaware Estuary and other organizations has only surveyed a portion of all streams in 
Delaware County. Historical data and museum records indicate that multiple species of freshwater 
mussels were found in Chester and Crum Creeks (Ortmann 1919). It is possible that additional 
freshwater mussel beds still exist in some streams that have not been properly surveyed. Attention 
should be paid to areas with hydrological connectivity to downstream sites that support freshwater 
mussels. In example, although outside of the highlighted study area, freshwater mussel populations as 
well as beds of submerged aquatic vegetation between Pennsylvania’s coast and Little Tinicum Island 
may be impacted from waters draining the Darby Creek watershed.  
 
Ortmann, A.E. 1919. A monograph of the naiades of Pennsylvania. Part III: Systematic account of the 

genera and species. Memoirs of the Carnegie Museum 8(1): xvi -385 + 21 plates. 



 
 

 







  Division of Environmental Services
      Natural Diversity Section

450 Robinson Lane
Bellefonte, PA 16823

                                                                                                                814-359-5237

December 22, 2015
IN REPLY REFER TO
SIR# 45340

Greeley & Hansen
Marlene Finizio
1700 Market Street
Philadelphia, Pennsylvania 19103

RE: Species Impact Review (SIR) – Rare, Candidate, Threatened and Endangered Species
PNDI Search No. 
Delaware County Regional Water Quality Authority
CSO Long Term Control Plan Update
Delaware County 

Dear Ms. Finizio:

This responds to your inquiry about a Pennsylvania Natural Diversity Inventory (PNDI) Internet 
Database search “potential conflict” or a threatened and endangered species impact review.  These 
projects are screened for potential conflicts with rare, candidate, threatened or endangered species under 
Pennsylvania Fish & Boat Commission jurisdiction (fish, reptiles, amphibians, aquatic invertebrates only) 
using the Pennsylvania Natural Diversity Inventory (PNDI) database and our own files.  These species of 
special concern are listed under the Endangered Species Act of 1973, the Wild Resource Conservation 
Act, and the Pennsylvania Fish & Boat Code (Chapter 75), or the Wildlife Code.

Based on records maintained in the Pennsylvania Natural Diversity Inventory (PNDI) database 
and our own files, the following rare or protected species are known from the vicinity of the project site:
            
            Common Name (Scientific Name, PA Status) 
            Atlantic Sturgeon (Acipenser oxyrinchus, Endangered)
            Shortnose Sturgeon (Acipenser brevirostrum, Endangered)
            Eastern Redbelly Turtle (Pseudemys rubriventris, Threatened)

The Shortnose and Atlantic Sturgeon, which are listed by both Pennsylvania and the U.S. Fish 
and Wildlife Service/National Marine Fisheries Service, occur in the Delaware River.  They are especially 
vulnerable to physical (dredging, rip-rap, etc.) and chemical (pH, dissolved oxygen, temperature, heavy 
metals, and organic contaminants) changes to the aquatic environment.  Although the mobile adults of 
these protected fish species may be capable of moving from the project area, their spawning grounds 
(including eggs, larvae, and immature fish) are vulnerable to burial, crushing by equipment, and siltation 
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from construction projects.  In-stream activities during their spawning period may also disrupt the adults’ 
reproductive behavior.  Both Atlantic Sturgeon and Shortnose Sturgeon adults and juveniles may also 
forage and migrate through the proposed project area and could be adversely impacted by the proposed 
project.

The Eastern Redbelly Turtle is one of Pennsylvania’s largest native aquatic turtles.  This turtle 
species is known to inhabit relatively large, deep streams, rivers, ponds, lakes, and marshes with 
permanent water and ample basking sites.  Redbelly turtles are documented in the Delaware River, Darby 
Creek, Crum Creek, Ridley Creek, and Chester Creek within the project area.  They can be found in deep, 
slow water habitats in the creeks, as well as impoundments and nearby ponds and lakes.  The existence of 
this turtle species is threatened by habitat destruction, poor water quality and competition with aggressive 
non-native turtle species that share its range and habitat (e.g. red-eared slider).

Additionally, in response to your request, we recommend that you access county information on 
our website, at http://fishandboat.com/county.htm for locations of public boat launches on Darby Creek 
and the Delaware River.

This response represents the most up-to-date summary of the PNDI data and our files and is valid 
for two (2) years from the date of this letter.  An absence of recorded species information does not 
necessarily imply species absence.  Our data files and the PNDI system are continuously being updated 
with species occurrence information.  Should project plans change or additional information on listed or 
proposed species become available, this determination may be reconsidered, and consultation shall be re-
initiated.

If you have any questions regarding this review, please contact Kathy Gipe at 814-359-5186 
and refer to the SIR # 45340.  Thank you for your cooperation and attention to this important matter of 
species conservation and habitat protection.

Sincerely,

Christopher A. Urban, Chief
Natural Diversity Section

CAU/KDG/dn

Cc: John Buzzar, PFBC

http://fishandboat.com/county.htm
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Public Survey Tally Sheet 

  





 
 
 
 
 

The Delaware River, Chester Creek and Ridley Creek provide enjoyment through many recreational activities (i.e. 
boating, fishing).  The Delaware County Regional Water Quality Control Authority (DELCORA) is committed to 
enhancing the quality of the River and Creeks to support these uses.  To assist in planning water quality 
improvements, please let us know how you use the Delaware River, Chester Creek and Ridley Creek by completing 
this survey.  You can also go online to www.DELCORA.org and click on River and Creeks Use Survey to complete 
the survey. This survey only pertains to specific areas along the Delaware River, Chester Creek and Ridley Creek as 
identified by the green area of interest on the attached map (see reverse side).  Please fill out only one (1) survey per 
household. Please return survey in the enclosed self-addressed envelope by December 18, 2015. 
 
1.   Do you or anyone in your household use the Delaware River, Chester Creek and/or Ridley Creek for any recreational activities 

(i.e. boating, swimming, fishing etc)?  

   YES         NO                   (If no, skip questions 2 and 3) 

2.   Please check the appropriate water activities and how frequently you or members of your household participate in these activities 
along the Delaware River, Chester Creek and Ridley Creek, focusing only in the area indicated in GREEN on the 
map.4Participation of water activities along the river or creeks outside the green area should not be included. 

Activities 

 Delaware River Chester Creek Ridley Creek 

Frequency Frequency Frequency 
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1x
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r 
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Fishing Bank/Boat 4 10 12 10 457 6 5 9 12 461 1 8 11 14 459 

Fishing from Wading 1 1 2 7 482 3 5 7 7 471 1 8 8 4 472 

Rowing/Canoeing  1 3 4 485   3 3 487   3 2 488 

Motor Boating 2 2 10 5 474   3 1 489   3 1 489 

Kayaking   7 4 482   4 3 486   3 2 488 

Jet Skiing 1 1 2 1 488   1 1 491   1 1 491 

Water Skiing   1 2 490    2 491    2 491 

Swimming   2 1 490   4 3 486   6 1 486 

Wading 1 1 1 1 489  2 4 2 485 1  7 5 480 

Other (Define) 
Tubing, Sailing 

  1 2 490   1  492   1  492  

             
3.  Please check the appropriate time of year you or a member of your household participates in any of the water activities. 

Time of Year 

 Delaware River Chester Creek Ridley Creek 

Year Round 11 8 8 

April – October 37 35 34 

November - March  1 2 

 
4.  Respondent Profile (please check all that apply) 

 
 
 
 
5.  Comments:  

 
                 

Male 178  Age less than 18 6  Age 40-64 179 

Female 289  Age 18-39 37  Age 65 and over 295 

CSO Long Term Control Plan 
Delaware County Regional Water Quality Control Authority 

River and Creeks Use Survey 

72 421 





ATTACHMENT C 

Applicable Pages from the 2014 PA Integrated Water 
Quality and Assessment Report (303(d) List) 

 

  





Identification of Sensitive Areas 

and Pollutants of Concern 

 

 

 

 

 

2014 PA INTEGRATED WATER QUALITY MONITORING AND 

ASSESSMENT REPORT 

 

Category 5 Streams 

(Pollutants Requiring a TMDL) 
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Identification of Sensitive Areas 

and Pollutants of Concern 

 

 

 

 

 

2014 PA INTEGRATED WATER QUALITY MONITORING AND 

ASSESSMENT REPORT 

 

Category 4a Streams 

(Approved TMDLs) 
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ATTACHMENT D 

Applicable Water Quality Standards (WQS) 
Master Table 

  





Rev: 12-18-2015

Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

Alkalinity

DRBC WQRs - for 

Zone 4 / PA Code 

(WWF, MF, TSF)

Delaware River, 

Chester Creek, Ridley 

Creek

Minimum 20 20 20 --- --- --- --- --- --- --- --- --- --- 20 mg/L as CaCO3
Can eliminate from POCs 

since it is naturally occurring
Alkalinity

Alkalinity
DRBC WQRs - for 

Zone 4
Delaware River Maximum 120 120 --- --- --- --- --- --- --- --- --- --- --- mg/L as CaCO3

Can eliminate from POCs 

since it is naturally occurring
Alkalinity

Alkalinity
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 120 120 --- --- --- --- --- --- --- --- --- --- --- mg/L as CaCO3
Can eliminate from POCs 

since it is naturally occurring
Alkalinity

Aluminum 
DRBC WQRs - 

Table 5 / PA Code 

- Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
750 --- --- 750 87 --- --- --- --- --- 750 --- 750 87 µg/L

Total recoverable, restricted to 

pH 6.5 - 9
Aluminum 

Aluminum 
DRBC WQRs - 

Table 5
Delaware River

Chronic 

Maximum
87 --- --- 750 87 --- --- --- --- --- 750 --- 750 87 µg/L

Total recoverable, restricted to 

pH 6.5 - 9
Aluminum 

Aluminum 
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Chronic 

Maximum
87 --- --- 750 87 --- --- --- --- --- 750 --- 750 87 µg/L

Total recoverable, restricted to 

pH 6.5 - 9
Aluminum 

Ammonia
PA Code (WWF, 

MF, TSF)

Delaware River, 

Chester Creek, Ridley 

Creek

Maximum
(NH3 - N) x (log

-1 
[pKT - 

pH] + 1)
---

(NH3 - N) x (log
-1 

[pKT - 

pH] + 1)
--- --- --- --- --- --- --- --- --- --- --- mg/L pH dependent Ammonia

Anthracene
DRBC WQRs - 

Table 7 / PA Code 

- Table 5

Delaware River Maximum 8,300 --- --- --- --- --- --- 8,300 40,000 --- --- 8,300 --- --- µg/L Anthracene

Anthracene
DRBC WQRs - 

Table 7 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 8,300 --- --- --- --- --- --- 8,300 40,000 --- --- 8,300 --- --- µg/L Anthracene

Antimony
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
1,100 --- --- --- --- --- --- 5.6 640 220 1,100 5.6 --- --- µg/L Antimony

Antimony
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
200 --- --- --- --- --- --- 5.6 640 220 1,100 5.6 --- --- µg/L Antimony

Antimony

DRBC WQRs - 

Table 7 / PA Code 

- Table 5

Delaware River Maximum 5.6 --- --- --- --- --- --- 5.6 640 220 1,100 5.6 --- --- µg/L Antimony

Antimony
DRBC WQRs - 

Table 7 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 5.6 --- --- --- --- --- --- 5.6 640 220 1,100 5.6 --- --- µg/L Antimony

Arsenic (trivalent) (As III)

DRBC WQRs - 

Table 5 / PA Code 

- Table 5

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Acute 

Maximum
340 --- --- 340 150 --- --- --- --- 150 340 10 340 150 µg/L Dissolved criteria Arsenic (trivalent) (As III)

Arsenic (trivalent) (As III)
DRBC WQRs - 

Table 5 / PA Code 

- Table 5

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Chronic 

Maximum
150 --- --- 340 150 --- --- --- --- 150 340 10 340 150 µg/L Dissolved criteria Arsenic (trivalent) (As III)

Arsenic (trivalent) (As III)
PA Code 25 - 

93.8c, Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 10 --- --- 340 150 --- --- --- --- 150 340 10 340 150 µg/L Dissolved criteria Arsenic (trivalent) (As III)

Bacteria - Enterococcus (Above 

R.M. 81.8)

DRBC WQRs - for 

Zone 4

Delaware River 

Upstream of RM 81.8

Maximum 

Geometric 

Average

88 88 --- --- --- --- --- --- --- --- --- --- --- --- CFU/100 mL
Bacteria - Enterococcus 

(Above R.M. 81.8)

Bacteria - Enterococcus (Below 

R.M. 81.8)

DRBC WQRs - for 

Zone 4

Delaware River 

Downstream of RM 

81.8

Maximum 

Geometric 

Average

33 33 --- --- --- --- --- --- --- --- --- --- --- --- CFU/100 mL
Bacteria - Enterococcus 

(Below R.M. 81.8)

Bacteria - Enterococcus
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 

Geometric 

Average

88 88 --- --- --- --- --- --- --- --- --- --- --- --- CFU/100 mL
Bacteria - Enterococcus 

(Above R.M. 81.8)

Bacteria - Fecal Coliform 

(Above R.M. 81.8)

DRBC WQRs - for 

Zone 4

Delaware River 

Upstream of RM 81.8

Maximum 

Geometric 

Average

770 770 --- --- --- --- --- --- --- --- --- --- --- --- CFU/100 mL
Bacteria - Fecal Coliform 

(Above R.M. 81.8)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits

DELCORA CSO LTCPU - Applicable Water Quality Standards

Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Bacteria - Fecal Coliform 

(Below R.M. 81.8)

DRBC WQRs - for 

Zone 4 

Delaware River 

Downstream of RM 

81.8

Maximum 

Geometric 

Average

200 200 --- --- --- --- --- --- --- --- --- --- --- --- CFU/100 mL

DRBC WQRs and PA Code 

PA Code for WC Critical Use 

agree from May 1 - Sept 30, 

but PA Code of 2000 CFU/100 

mL from Oct. 1 - April 30 for 

WC exceeds that allowed by 

DRBC Zone 4.  

Bacteria - Fecal Coliform 

(Below R.M. 81.8)

Bacteria - Fecal Coliform 
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 

Geometric 

Average

770 770 --- --- --- --- --- --- --- --- --- --- --- --- CFU/100 mL
Bacteria - Fecal Coliform 

(Above R.M. 81.8)

Barium
PA Code 25 - 

93.8c, Table 5 

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Acute 

Maximum
21,000 --- --- --- --- --- --- 4,100 21,000 2,400 µg/L Barium

Barium
PA Code 25 - 

93.8c, Table 5 

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Chronic 

Maximum
4,100 --- --- --- --- --- --- 4,100 21,000 2,400 µg/L Barium

Barium
PA Code 25 - 

93.8c, Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 2,400 --- --- --- --- --- --- 4,100 21,000 2,400 µg/L Barium

Benzene
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
640 --- --- --- --- 0.61 14 --- 3,100 130 640 1.2 µg/L Benzene

Benzene
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
130 --- --- --- --- 0.61 14 --- 3,100 130 640 1.2 µg/L Benzene

Benzene
DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 14 --- --- --- --- 0.61 14 --- 3,100 130 640 1.2 µg/L Benzene

Benzene
DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 14 --- --- --- --- 0.61 14 --- 3,100 130 640 1.2 µg/L Benzene

Benzene
DRBC WQRs - 

Table 6

Delaware River 

Downstream of RM 

81.8

Maximum 0.61 --- --- --- --- 0.61 14 --- 3,100 130 640 1.2 µg/L Benzene

benzo (a) anthracene
PA Code 25 - 

93.8c, Table 5 

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Acute 

Maximum
0.5 --- --- --- --- --- --- --- --- 0.1 0.5 0.0038 µg/L benzo (a) anthracene

benzo (a) anthracene
PA Code 25 - 

93.8c, Table 5 

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Chronic 

Maximum
0.1 --- --- --- --- --- --- --- --- 0.1 0.5 0.0038 µg/L benzo (a) anthracene

benzo (a) anthracene
PA Code 25 - 

93.8c, Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 0.0038 --- --- --- --- --- --- --- --- 0.1 0.5 0.0038 µg/L benzo (a) anthracene

Beryllium
DRBC WQRs - 

Table 7
Delaware River Maximum 420 --- 420 --- --- µg/L Beryllium

Beryllium
DRBC WQRs - 

Table 7

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 420 --- 420 --- --- µg/L Beryllium

Biological Oxygen Demand 

(BOD)
No Standard --- --- --- --- --- --- --- --- ---

Biological Oxygen Demand 

(BOD)

Bis (2-ethylhexyl) phthalate
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
4,500 --- --- --- --- 1.2 2.2 --- 620 910 4,500 1.2 µg/L Bis (2-ethylhexyl) phthalate

Bis (2-ethylhexyl) phthalate
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
910 --- --- --- --- 1.2 2.2 --- 620 910 4,500 1.2 µg/L Bis (2-ethylhexyl) phthalate

Bis (2-ethylhexyl) phthalate
DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 2.2 --- --- --- --- 1.2 2.2 --- 620 910 4,500 1.2 µg/L Bis (2-ethylhexyl) phthalate

Bis (2-ethylhexyl) phthalate
DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 2.2 --- --- --- --- 1.2 2.2 --- 620 910 4,500 1.2 µg/L Bis (2-ethylhexyl) phthalate

Bis (2-ethylhexyl) phthalate
DRBC WQRs - 

Table 6

Delaware River 

Downstream of RM 

81.8

Maximum 1.2 --- --- --- --- 1.2 2.2 --- 620 910 4,500 1.2 µg/L Bis (2-ethylhexyl) phthalate

Bromodichloromethane                                              

(aka Dichlorobromomethane)

DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 17 0.55 17 680 --- --- --- 0.55 µg/L

Bromodichloromethane                                              

(aka Dichlorobromomethane)



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Bromodichloromethane                                              

(aka Dichlorobromomethane)

DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 17 0.55 17 680 --- --- --- 0.55 µg/L
Bromodichloromethane                                              

(aka Dichlorobromomethane)

Bromodichloromethane                                              

(aka Dichlorobromomethane)

PA Code 25 - 

93.8c, Table 5 / 

DRBC WQRs - 

Table 6 

Delaware River 

Downstream of RM 

81.8

Maximum 0.55 0.55 17 680 --- --- --- 0.55 µg/L
Bromodichloromethane                                              

(aka Dichlorobromomethane)

Butylbenzyl phthalate
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
140 --- --- --- --- 1,500 1,900 35 140 150 µg/L Butylbenzyl phthalate

Butylbenzyl phthalate
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
35 --- --- --- --- 1,500 1,900 35 140 150 µg/L Butylbenzyl phthalate

Cadmium
DRBC WQRs - 

Table 5
Delaware River

Acute 

Maximum

0.651*EXP(1.0166*LN(har

dness)-3.924)
--- ---

0.651*EXP(1.0166*LN(h

ardness)-3.924)

0.651*EXP(0.7409*LN(h

ardness)-4.719)
--- --- 3.4 16

(1.101672-

(LN(hardness)x0.041838)) x 

Exp(0.7409 x LN(hardness)-

4.719)

(1.136672-

(LN(hardness)x0.041838)) x 

Exp(1.0166 x LN(hardness)-

3.924)

--- 2.0 0.25 µg/L Dissolved criteria Cadmium

Cadmium
DRBC WQRs - 

Table 5
Delaware River

Chronic 

Maximum

0.651*EXP(0.7409*LN(har

dness)-4.719)
--- ---

0.651*EXP(1.0166*LN(h

ardness)-3.924)

0.651*EXP(0.7409*LN(h

ardness)-4.719)
--- --- 3.4 16

(1.101672-

(LN(hardness)x0.041838)) x 

Exp(0.7409 x LN(hardness)-

4.719)

(1.136672-

(LN(hardness)x0.041838)) x 

Exp(1.0166 x LN(hardness)-

3.924)

--- 2.0 0.25 µg/L Dissolved criteria Cadmium

Cadmium
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Acute 

Maximum

0.651*EXP(1.0166*LN(har

dness)-3.924)
--- ---

0.651*EXP(1.0166*LN(h

ardness)-3.924)

0.651*EXP(0.7409*LN(h

ardness)-4.719)
--- --- 3.4 16

(1.101672-

(LN(hardness)x0.041838)) x 

Exp(0.7409 x LN(hardness)-

4.719)

(1.136672-

(LN(hardness)x0.041838)) x 

Exp(1.0166 x LN(hardness)-

3.924)

--- 2.0 0.25 µg/L Dissolved criteria Cadmium

Cadmium
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Chronic 

Maximum

0.651*EXP(0.7409*LN(har

dness)-4.719)
--- ---

0.651*EXP(1.0166*LN(h

ardness)-3.924)

0.651*EXP(0.7409*LN(h

ardness)-4.719)
--- --- 3.4 16

(1.101672-

(LN(hardness)x0.041838)) x 

Exp(0.7409 x LN(hardness)-

4.719)

(1.136672-

(LN(hardness)x0.041838)) x 

Exp(1.0166 x LN(hardness)-

3.924)

--- 2.0 0.25 µg/L Dissolved criteria Cadmium

Cadmium PA Code - Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum

(1.136672-

(LN(hardness)x0.041838)) 

x Exp(1.0166 x 

LN(hardness)-3.924)

--- ---
0.651*EXP(1.0166*LN(h

ardness)-3.924)

0.651*EXP(0.7409*LN(h

ardness)-4.719)
--- --- 3.4 16

(1.101672-

(LN(hardness)x0.041838)) x 

Exp(0.7409 x LN(hardness)-

4.719)

(1.136672-

(LN(hardness)x0.041838)) x 

Exp(1.0166 x LN(hardness)-

3.924)

--- 2.0 0.25 µg/L Dissolved criteria Cadmium

Cadmium PA Code - Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum

(1.101672-

(LN(hardness)x0.041838)) 

x Exp(0.7409 x 

LN(hardness)-4.719)

--- ---
0.651*EXP(1.0166*LN(h

ardness)-3.924)

0.651*EXP(0.7409*LN(h

ardness)-4.719)
--- --- 3.4 16

(1.101672-

(LN(hardness)x0.041838)) 

x Exp(0.7409 x 

LN(hardness)-4.719)

(1.136672-

(LN(hardness)x0.041838)) x 

Exp(1.0166 x LN(hardness)-

3.924)

--- 2.0 0.25 µg/L Dissolved criteria Cadmium

CBOD5 No Standard --- --- --- --- --- --- --- --- --- CBOD5

CBOD20 No Standard --- --- --- --- --- --- --- --- --- CBOD20

Chlorine (Total Residual 

Chlorine)

PA Code (WWF, 

MF, TSF)

Delaware River, 

Chester Creek, Ridley 

Creek

4-day Average 

(Chronic 

Maximum)

11 11 --- --- --- --- --- --- 19 11 µg/L
Chlorine (Total Residual 

Chlorine)

Chlorine (Total Residual 

Chlorine)

PA Code (WWF, 

MF, TSF)

Delaware River, 

Chester Creek, Ridley 

Creek

1-hour 

Average 

(Acute 

Maximum)

19 19 --- --- --- --- --- --- 19 11 µg/L
Chlorine (Total Residual 

Chlorine)

Chlorodibromomethane
DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 13 --- --- --- --- 0.4 13 --- --- 0.4 µg/L Chlorodibromomethane

Chlorodibromomethane
DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 13 --- --- --- --- 0.4 13 --- --- 0.4 µg/L Chlorodibromomethane

Chlorodibromomethane

DRBC WQRs - 

Table 6 / PA Code 

Table 5

Delaware River 

Downstream of RM 

81.8

Maximum 0.4 --- --- --- --- 0.4 13 --- --- 0.4 µg/L Chlorodibromomethane

Chloroform
DRBC WQRs - 

Tables 6 & 7 / PA 

Code Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
1,900 --- --- --- --- 5.7 470 68 2,100 390 1,900 5.7 µg/L Chloroform

Chloroform

DRBC WQRs - 

Tables 6 & 7 / PA 

Code Table 5

Chester Creek, Ridley 

Creek, Delaware 

River Upstream of 

RM 81.8

Chronic 

Maximum
390 --- --- --- --- 5.7 470 68 2,100 390 1,900 5.7 µg/L Chloroform

Chloroform  DRBC Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 470 --- --- --- --- 5.7 470 68 2,100 390 1,900 5.7 µg/L Chloroform

Chloroform  DRBC Table 6
Delaware River 

Upstream of RM 81.8
Maximum 470 --- --- --- --- 5.7 470 68 2,100 390 1,900 5.7 µg/L Chloroform



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Chloroform

PA Code 25 - 

93.8c, Table 5 / 

DRBC Table 6

Delaware River 

Downstream of RM 

81.8

Maximum 5.7 --- --- --- --- 5.7 470 68 2,100 390 1,900 5.7 µg/L Chloroform

COD No Standard --- --- --- --- --- --- COD

Chromium (trivalent) (Cr III)
DRBC WQRs - 

Table 5
Delaware River

Acute 

Maximum

0.277*EXP(0.819*LN(hard

ness)+3.7256)
--- ---

0.277*EXP(0.819*LN(ha

rdness)+3.7256)

0.277*EXP(0.819*LN(har

dness)+0.6848)
--- --- --- 380,000

(0.819 x 

LN(hardness)+0.6848)

(0.819 x 

LN(hardness)+3.7256)
--- 570 74 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Chromium (trivalent) (Cr III)

Chromium (trivalent) (Cr III)
DRBC WQRs - 

Table 5
Delaware River

Chronic 

Maximum

0.277*EXP(0.819*LN(hard

ness)+0.6848)
--- ---

0.277*EXP(0.819*LN(ha

rdness)+3.7256)

0.277*EXP(0.819*LN(ha

rdness)+0.6848)
--- --- --- 380,000

(0.819 x 

LN(hardness)+0.6848)

(0.819 x 

LN(hardness)+3.7256)
--- 570 74 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Chromium (trivalent) (Cr III)

Chromium (trivalent) (Cr III)
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Acute 

Maximum

0.277*EXP(0.819*LN(hard

ness)+3.7256)
--- ---

0.277*EXP(0.819*LN(ha

rdness)+3.7256)

0.277*EXP(0.819*LN(har

dness)+0.6848)
--- --- --- 380,000

(0.819 x 

LN(hardness)+0.6848)

(0.819 x 

LN(hardness)+3.7256)
--- 570 74 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Chromium (trivalent) (Cr III)

Chromium (trivalent) (Cr III)
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Chronic 

Maximum

0.277*EXP(0.819*LN(hard

ness)+0.6848)
--- ---

0.277*EXP(0.819*LN(ha

rdness)+3.7256)

0.277*EXP(0.819*LN(ha

rdness)+0.6848)
--- --- --- 380,000

(0.819 x 

LN(hardness)+0.6848)

(0.819 x 

LN(hardness)+3.7256)
--- 570 74 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.

Chromium (trivalent) (Cr III)

Chromium (trivalent) (Cr III)
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
(0.819 x LN(hardness)+3.7256) --- ---

0.277*EXP(0.819*LN(ha

rdness)+3.7256)

0.277*EXP(0.819*LN(har

dness)+0.6848)
--- --- --- 380,000

(0.819 x 

LN(hardness)+0.6848)

(0.819 x 

LN(hardness)+3.7256)
--- 570 74 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Chromium (trivalent) (Cr III)

Chromium (trivalent) (Cr III)
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
(0.819 x LN(hardness)+0.6848) --- ---

0.277*EXP(0.819*LN(ha

rdness)+3.7256)

0.277*EXP(0.819*LN(har

dness)+0.6848)
--- --- --- 380,000

(0.819 x 

LN(hardness)+0.6848)

(0.819 x 

LN(hardness)+3.7256)
--- 570 74 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Chromium (trivalent) (Cr III)

Chromium (hexavalent) (Cr VI)

DRBC WQRs - 

Tables 5 & 7 / PA 

Code - Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
16 --- --- 16 11 --- --- 92 --- 10 16 --- 16 11 µg/L Dissolved criteria

Chromium (hexavalent) (Cr 

VI)

Chromium (hexavalent) (Cr VI) PA Code - Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
10 --- --- 16 11 --- --- 92 --- 10 16 --- 16 11 µg/L Dissolved criteria

Chromium (hexavalent) (Cr 

VI)

Chyrsene
DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 18 --- --- --- --- 3.8 18 --- --- --- --- 0.0038 µg/L Chyrsene

Chyrsene
DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 18 --- --- --- --- 3.8 18 --- --- --- --- 0.0038 µg/L Chyrsene

Chyrsene
PA Code 25 - 

93.8c, Table 5

Delaware River 

Downstream of RM 

81.8

Maximum 0.0038 --- --- --- --- 3.8 18 --- --- --- --- 0.0038 µg/L Chyrsene

Copper
DRBC WQRs - 

Table 5 
Delaware River

Acute 

Maximum

0.908*EXP(0.9422*LN(har

dness)-1.7)
--- ---

0.908*EXP(0.9422*LN(h

ardness)-1.7)

0.908*EXP(0.8545*LN(h

ardness)-1.702)
--- --- --- ---

0.960 x 

Exp(0.8545*LN(hardness)-

1.702)

0.960 x 

Exp(0.9422*LN(hardness)-

1.70)

--- --- --- µg/L Dissolved criteria Copper

Copper
DRBC WQRs - 

Table 5
Delaware River

Chronic 

Maximum

0.908*EXP(0.8545*LN(har

dness)-1.702)
--- ---

0.908*EXP(0.9422*LN(h

ardness)-1.7)

0.908*EXP(0.8545*LN(h

ardness)-1.702)
--- --- --- ---

0.960 x 

Exp(0.8545*LN(hardness)-

1.702)

0.960 x 

Exp(0.9422*LN(hardness)-

1.70)

--- --- --- µg/L Dissolved criteria Copper

Copper
DRBC WQRs - 

Table 5 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Acute 

Maximum

0.908*EXP(0.9422*LN(har

dness)-1.7)
--- ---

0.908*EXP(0.9422*LN(h

ardness)-1.7)

0.908*EXP(0.8545*LN(h

ardness)-1.702)
--- --- --- ---

0.960 x 

Exp(0.8545*LN(hardness)-

1.702)

0.960 x 

Exp(0.9422*LN(hardness)-

1.70)

--- --- --- µg/L Dissolved criteria Copper

Copper
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Chronic 

Maximum

0.908*EXP(0.8545*LN(har

dness)-1.702)
--- ---

0.908*EXP(0.9422*LN(h

ardness)-1.7)

0.908*EXP(0.8545*LN(h

ardness)-1.702)
--- --- --- ---

0.960 x 

Exp(0.8545*LN(hardness)-

1.702)

0.960 x 

Exp(0.9422*LN(hardness)-

1.70)

--- --- --- µg/L Dissolved criteria Copper

Copper
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum

0.960 x 

Exp(0.9422*LN(hardness)-

1.70)

--- ---
0.908*EXP(0.9422*LN(h

ardness)-1.7)

0.908*EXP(0.8545*LN(h

ardness)-1.702)
--- --- --- ---

0.960 x 

Exp(0.8545*LN(hardness)-

1.702)

0.960 x 

Exp(0.9422*LN(hardness)-

1.70)

--- --- --- µg/L Dissolved criteria Copper

Copper
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum

0.960 x 

Exp(0.8545*LN(hardness)-

1.702)

--- ---
0.908*EXP(0.9422*LN(h

ardness)-1.7)

0.908*EXP(0.8545*LN(h

ardness)-1.702)
--- --- --- ---

0.960 x 

Exp(0.8545*LN(hardness)-

1.702)

0.960 x 

Exp(0.9422*LN(hardness)-

1.70)

--- --- --- µg/L Dissolved criteria Copper

Cyanide (free)

DRBC WQRs - 

Table 5 / PA Code 

- Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
22 --- --- 22 5.2 --- --- 140 140 5.2 22 140 22 5.2 µg/L Cyanide (free)

Cyanide (free)

DRBC WQRs - 

Table 5 / PA Code 

- Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
5.2 --- --- 22 5.2 --- --- 140 140 5.2 22 140 22 5.2 µg/L Cyanide (free)

Dieldrin  PA Code Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
0.24 --- --- 0.24 0.056 0.000052 0.000054 0.041 0.043 0.056 0.24 0.000052 0.24 0.056 µg/L Dieldrin

Dieldrin  PA Code Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
0.056 --- --- 0.24 0.056 0.000052 0.000054 0.041 0.043 0.056 0.24 0.000052 0.24 0.056 µg/L Dieldrin



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Dieldrin
DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 0.000054 --- --- 0.24 0.056 0.000052 0.000054 0.041 0.043 0.056 0.24 0.000052 0.24 0.056 µg/L Dieldrin

Dieldrin
DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 0.000054 --- --- 0.24 0.056 0.000052 0.000054 0.041 0.043 0.056 0.24 0.000052 0.24 0.056 µg/L Dieldrin

Dieldrin

DRBC WQRs - 

Table 6 / PA Code 

- Table 5

Delaware River 

Downstream of RM 

81.8

Maximum 0.000052 --- --- 0.24 0.056 0.000052 0.000054 0.041 0.043 0.056 0.24 0.000052 0.24 0.056 µg/L Dieldrin

Diethylphthalate PA Code - Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
4,000 --- --- --- --- 17,000 44,000 800 4,000 17,000 µg/L Diethylphthalate

Diethylphthalate PA Code - Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
800 --- --- --- --- 17,000 44,000 800 4,000 17,000 µg/L Diethylphthalate

Dissolved Oxygen (DO)1
DRBC WQRs - for 

Zone 4
Delaware River

24 hr. Average 

Minimum
3.5 3.5 --- --- --- --- --- --- mg/L Year Round Minimum Dissolved Oxygen (DO)1

Dissolved Oxygen (DO)1
DRBC WQRs - for 

Zone 4
Delaware River

24 hr. Average 

Minimum
6.5 6.5 --- --- --- --- --- --- mg/L

Minimum for April 1 to 

June 15 and Sept. 16 to 

Dec. 31

Dissolved Oxygen (DO)1

Dissolved Oxygen (DO)1
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

24 hr. Average 

Minimum
3.5 3.5 --- --- --- --- --- --- mg/L Year Round Minimum Dissolved Oxygen (DO)1

Dissolved Oxygen (DO)1
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

24 hr. Average 

Minimum
6.5 6.5 --- --- --- --- --- --- mg/L

Minimum for April 1 to 

June 15 and Sept. 16 to 

Dec. 31

Dissolved Oxygen (DO)1

Dissolved Oxygen (DO)2 PA Code (WWF)

Chester Creek 

upstream of OF#20, 

& Ridley Creek from 

OF#18 upstream to 

Rt. 320

7-day Average 5.5 5.5 --- --- --- --- --- --- mg/L Dissolved Oxygen (DO)2

Dissolved Oxygen (DO)2 PA Code (WWF)

Chester Creek 

upstream of OF#20, 

& Ridley Creek from 

OF#18 upstream to 

Rt. 320

Minimum 5.0 5.0 --- --- --- --- --- --- mg/L Dissolved Oxygen (DO)2

Dissolved Oxygen (DO)3  (Feb. 

15 - July 31)
PA Code (TSF)

Ridley Creek from Rt. 

320 upstream to 

Media Water Intake

7-day Average 6.0 6.0 --- --- --- --- --- --- mg/L
TSF only applies to Ridley 

Creek for impacts by 

DELCORA CSOs

Dissolved Oxygen (DO)3

Dissolved Oxygen (DO)3  (Feb. 

15 - July 31)
PA Code (TSF)

Ridley Creek from Rt. 

320 upstream to 

Media Water Intake

Minimum 5.0 5.0 --- --- --- --- --- --- mg/L
TSF only applies to Ridley 

Creek for impacts by 

DELCORA CSOs

Dissolved Oxygen (DO)3

Dissolved Oxygen (DO)3  (Aug. 1 

- Feb. 14)
PA Code (TSF)

Ridley Creek from Rt. 

320 upstream to 

Media Water Intake

7-day Average 5.5 5.5 mg/L
TSF only applies to Ridley 

Creek for impacts by 

DELCORA CSOs

Dissolved Oxygen (DO)3

Dissolved Oxygen (DO)3  (Aug. 1 

- Feb. 14)
PA Code (TSF)

Ridley Creek from Rt. 

320 upstream to 

Media Water Intake

Minimum 5.0 5.0 mg/L
TSF only applies to Ridley 

Creek for impacts by 

DELCORA CSOs

Dissolved Oxygen (DO)3

Ethylbenzene PA Code - Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
2,900 --- --- --- --- 530 2,100 580 2,900 530 µg/L Ethylbenzene

Ethylbenzene PA Code - Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
580 --- --- --- --- 530 2,100 580 2,900 530 µg/L Ethylbenzene

Ethylbenzene
DRBC WQRs - 

Table 7

Delaware River 

Upstream of RM 81.8
Maximum 2,100 --- --- --- --- 530 2,100 580 2,900 530 µg/L Ethylbenzene

Ethylbenzene
DRBC WQRs - 

Table 7

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 2,100 --- --- --- --- 530 2,100 580 2,900 530 µg/L Ethylbenzene



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Ethylbenzene
DRBC WQRs - 

Table 7 / PA Code 

- Table 5

Delaware River 

Downstream of RM 

81.8

Maximum 530 --- --- --- --- 530 2,100 580 2,900 530 µg/L Ethylbenzene

Fluorene
DRBC WQRs - 

Table 7 / PA Code 

- Table 5

Delaware River 

Upstream of RM 81.8
Maximum 5,300 --- --- --- --- 1,100 5,300 --- --- 1,100 µg/L Fluorene

Fluorene

DRBC WQRs - 

Table 7 / PA Code 

- Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 5,300 --- --- --- --- 1,100 5,300 --- --- 1,100 µg/L Fluorene

Fluorene
DRBC WQRs - 

Table 7 / PA Code 

- Table 5

Delaware River 

Downstream of RM 

81.8

Maximum 1,100 --- --- --- --- 1,100 5,300 --- --- 1,100 µg/L Fluorene

Hardness No Standard

Delaware River, 

Chester Creek, Ridley 

Creek

-- -- -- --- --- --- --- --- --- mg/L as CaCO3
Needed to calculate some of 

the metal concentrations
Hardness

Iron (Fe)
PA Code (WWF, 

MF, TSF)

Delaware River, 

Chester Creek, Ridley 

Creek

30-day 

Average
1.5 1.5 --- --- --- --- --- ---

mg/L as total 

recoverable
Iron as total recoverable Iron (Fe)(1)

Iron (Fe)
PA Code (WWF, 

MF, TSF)

Delaware River, 

Chester Creek, Ridley 

Creek

Maximum 0.3 0.3 --- --- --- --- --- --- --- 1.0
mg/L as 

dissolved
Iron as dissolved Iron (Fe)(2)

Lead
DRBC WQRs - 

Table 5
Delaware River

Acute 

Maximum
38 --- --- 38 5.4 --- --- --- ---

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -4.705)

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -1.460)

--- 65 2.5 µg/L
Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Lead

Lead
DRBC WQRs - 

Table 5 
Delaware River

Chronic 

Maximum
5.4 --- --- 38 5.4 --- --- --- ---

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -4.705)

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -1.460)

--- 65 2.5 µg/L
Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Lead

Lead
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Acute 

Maximum
38 --- --- 38 5.4 --- --- --- ---

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -4.705)

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -1.460)

--- 65 2.5 µg/L
Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Lead

Lead
DRBC WQRs - 

Table 5 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Chronic 

Maximum
5.4 --- --- 38 5.4 --- --- --- ---

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -4.705)

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -1.460)

--- 65 2.5 µg/L
Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Lead

Lead
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -1.460)

--- --- 38 5.4 --- --- --- ---

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -4.705)

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -1.460)

--- 65 2.5 µg/L
Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.

Lead

Lead
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -4.705)

--- --- 38 5.4 --- --- --- ---

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -4.705)

(1.46203 - (LN(hardness) x 

0.145712)) x Exp(1.273 x 

LN(hardness) -1.460)

--- 65 2.5 µg/L
Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.

Lead

Mercury (Hg)  PA Code Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
1.4 --- --- 1.4 0.77 --- --- 0.05 0.051 0.77 (Hg2+) 1.4 (Hg2+) 0.05 1.4 0.77 µg/L Dissolved criteria Mercury (Hg)

Mercury (Hg) PA Code Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
0.77 --- --- 1.4 0.77 --- --- 0.05 0.051 0.77 (Hg2+) 1.4 (Hg2+) 0.05 1.4 0.77 µg/L Dissolved criteria Mercury (Hg)

Mercury (Hg)
DRBC WQRs - 

Table 7

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 0.051 --- --- 1.4 0.77 --- --- 0.05 0.051 0.77 (Hg2+) 1.4 (Hg2+) 0.05 1.4 0.77 µg/L Dissolved criteria Mercury (Hg)

Mercury (Hg)
DRBC WQRs - 

Table 7

Delaware River 

Upstream of RM 81.8
Maximum 0.051 --- --- 1.4 0.77 --- --- 0.05 0.051 0.77 (Hg2+) 1.4 (Hg2+) 0.05 1.4 0.77 µg/L Dissolved criteria Mercury (Hg)

Mercury (Hg)
DRBC WQRs - 

Table 7 / PA Code 

Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 0.05 --- --- 1.4 0.77 --- --- 0.05 0.051 0.77 (Hg2+) 1.4 (Hg2+) 0.05 1.4 0.77 µg/L Dissolved criteria Mercury (Hg)

Methylene chloride 

(Dichloromethane)

PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
12,000 --- --- --- --- --- 590 --- 260,000 2,400 12,000 4.6 µg/L

Methylene chloride 

(Dichloromethane)

Methylene chloride 

(Dichloromethane)

PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
2,400 --- --- --- --- --- 590 --- 260,000 2,400 12,000 4.6 µg/L

Methylene chloride 

(Dichloromethane)

Methylene chloride 

(Dichloromethane)

DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 590 --- --- --- --- --- 590 --- 260,000 2,400 12,000 4.6 µg/L

Methylene chloride 

(Dichloromethane)



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Methylene chloride 

(Dichloromethane)

DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 590 --- --- --- --- --- 590 --- 260,000 2,400 12,000 4.6 µg/L
Methylene chloride 

(Dichloromethane)

Methylene chloride 

(Dichloromethane)

PA Code 25 - 

93.8c, Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 4.6 --- --- --- --- --- 590 --- 260,000 2,400 12,000 4.6 µg/L
Methylene chloride 

(Dichloromethane)

Molybdenum No Standard --- --- --- --- --- --- Molybdenum

MTBE No Standard --- --- --- --- --- --- MTBE

Naphthalene
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
140 --- --- --- --- --- --- 43 140 --- µg/L Naphthalene

Naphthalene
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
43 --- --- --- --- --- --- 43 140 --- µg/L Naphthalene

Nickel
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
--- ---

0.846*EXP(0.846*LN(ha

rdness)+2.255)

0.846*EXP(0.846*LN(har

dness)+0.0584)
--- --- 500 1,700

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
610 470 52 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.

Nickel

Nickel
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)
--- ---

0.846*EXP(0.846*LN(ha

rdness)+2.255)

0.846*EXP(0.846*LN(har

dness)+0.0584)
--- --- 500 1,700

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
610 470 52 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Nickel

Nickel
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Acute 

Maximum

0.846*EXP(0.846*LN(hard

ness)+2.255)
--- ---

0.846*EXP(0.846*LN(ha

rdness)+2.255)

0.846*EXP(0.846*LN(har

dness)+0.0584)
--- --- 500 1,700

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
610 470 52 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.

Nickel

Nickel
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Chronic 

Maximum

0.846*EXP(0.846*LN(hard

ness)+0.0584)
--- ---

0.846*EXP(0.846*LN(ha

rdness)+2.255)

0.846*EXP(0.846*LN(ha

rdness)+0.0584)
--- --- 500 1,700

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
610 470 52 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Nickel

Nickel
DRBC WQRs - 

Table 5

Delaware River 

Upstream of RM 81.8

Acute 

Maximum

0.846*EXP(0.846*LN(hard

ness)+2.255)
--- ---

0.846*EXP(0.846*LN(ha

rdness)+2.255)

0.846*EXP(0.846*LN(har

dness)+0.0584)
--- --- 500 1,700

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
610 470 52 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.

Nickel

Nickel
DRBC WQRs - 

Table 5

Delaware River 

Upstream of RM 81.8

Chronic 

Maximum

0.846*EXP(0.846*LN(hard

ness)+0.0584)
--- ---

0.846*EXP(0.846*LN(ha

rdness)+2.255)

0.846*EXP(0.846*LN(ha

rdness)+0.0584)
--- --- 500 1,700

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
610 470 52 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.
Nickel

Nickel
DRBC WQRs - 

Table 7 

Delaware River 

Downstream of RM 

81.8

Maximum 500 --- ---
0.846*EXP(0.846*LN(ha

rdness)+2.255)

0.846*EXP(0.846*LN(har

dness)+0.0584)
--- --- 500 1,700

0.997 x Exp(0.846 x 

LN(hardness)+0.0584)

0.998 x Exp(0.846 x 

LN(hardness)+2.255)
610 470 52 µg/L

Dissolved criteria. Values for 

federal regulations are based 

on a hardness of 100 mg/L.

Nickel

Nitrate No Standard --- --- --- --- --- --- Nitrate

Nitrite No Standard --- --- --- --- --- --- Nitrite

Nitrate + Nitrate No Standard Nitrate + Nitrate

N-Nitroso-di-n-propylamine
DRBC WQRs - 

Table 6

Delaware River 

Upstream of RM 81.8
Maximum 0.51 --- --- --- --- 0.005 0.51 0.005 µg/L N-Nitroso-di-n-propylamine

N-Nitroso-di-n-propylamine
DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 0.51 --- --- --- --- 0.005 0.51 0.005 µg/L N-Nitroso-di-n-propylamine

N-Nitroso-di-n-propylamine
DRBC WQRs - 

Table 6 / PA Code 

Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 0.005 --- --- --- --- 0.005 0.51 0.005 µg/L N-Nitroso-di-n-propylamine

Oil and Grease No Standard --- --- --- --- --- --- Oil and Grease

Osmotic Pressure (OP)
PA Code (WWF, 

MF, TSF)

Delaware River, 

Chester Creek, Ridley 

Creek

Maximum 50 50 --- --- --- --- --- --- milliosmoles/kg Osmotic Pressure (OP)

PCBs (Total)
DRBC WQRs - 

Table 5 / PA Code 

Table 5

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
0.014 --- --- 1.0 0.014 0.000016 0.000016 0.008390 0.008490 0.014 --- 0.000064 --- 0.014 µg/L PCBs (Total)

PCBs (Total)
DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 0.000016 --- --- 1.0 0.014 0.000016 0.000016 0.008390 0.008490 0.014 --- 0.000064 --- 0.014 µg/L PCBs (Total)

PCBs (Total)
DRBC WQRs - 

Table 6
Delaware River Maximum 0.000016 --- --- 1.0 0.014 0.000016 0.000016 0.008390 0.008490 0.014 --- 0.000064 --- 0.014 µg/L PCBs (Total)

pH(1)
DRBC WQRs - for 

Zone 4
Delaware River Maximum 8.5 8.5 --- --- --- --- --- --- --- 6.5 - 9 --

Exceeds criteria from PA 

Code for WWF, MF, & TSF of 

pH 6 - 9

pH(1)

pH(1)
DRBC WQRs - for 

Zone 4
Delaware River Minimum 6.5 6.5 --- --- --- --- --- --- --

Exceeds criteria from PA 

Code for WWF, MF, & TSF of 

pH 6 - 9

pH(1)



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

pH(1)
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 8.5 8.5 --- --- --- --- --- --- --- 6.5 - 9 --
Exceeds criteria from PA 

Code for WWF, MF, & TSF of 

pH 6 - 9

pH(1)

pH(1)
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Minimum 6.5 6.5 --- --- --- --- --- --- --
Exceeds criteria from PA 

Code for WWF, MF, & TSF of 

pH 6 - 9

pH(1)

pH(2)
PA Code (WWF, 

MF, TSF)

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Maximum 9.0 9.0 --- --- --- --- --- --- --
Use the more stringent 

standard above from DRBC 

Zone 4 for the Delaware River

pH(2)

pH(2)
PA Code (WWF, 

MF, TSF)

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Minimum 6.0 6.0 --- --- --- --- --- --- --
Use the more stringent 

standard above from DRBC 

Zone 4 for the Delaware River

pH(2)

Phenanthrene
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
5 --- --- --- --- --- --- 1 5 --- µg/L Phenanthrene

Phenanthrene
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
1 --- --- --- --- --- --- 1 5 --- µg/L Phenanthrene

Phenols
DRBC WQRs - for 

Zone 4 
Delaware River Maximum 0.02 0.02 --- --- --- --- --- --- --- --- 10.4 mg/L Phenols

Phenols
DRBC WQRs - for 

Zone 4 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 0.02 0.02 --- --- --- --- --- --- --- --- 10.4 mg/L Phenols

Phosphate No Standard --- --- --- --- --- --- Phosphate

Pyrene
DRBC WQRs - 

Table 7 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 4,000 --- --- --- --- 830 4,000 --- --- 830 µg/L Pyrene

Pyrene
DRBC WQRs - 

Table 7 

Delaware River 

Upstream of RM 81.8
Maximum 4,000 --- --- --- --- 830 4,000 --- --- 830 µg/L Pyrene

Pyrene

DRBC WQRs - 

Table 7 / PA Code 

Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 830 --- --- --- --- 830 4,000 --- --- 830 µg/L Pyrene

Radioactivity - alpha emitters
DRBC WQRs - for 

Zone 4
Delaware River Maximum 3 3 --- --- --- --- --- --- pc/L

Radioactivity - alpha 

emitters

Radioactivity - beta emitters
DRBC WQRs - for 

Zone 4
Delaware River Maximum 1,000 1,000 --- --- --- --- --- --- pc/L Radioactivity - beta emitters

Radioactivity - alpha emitters
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 3 3 --- --- --- --- --- --- pc/L
Radioactivity - alpha 

emitters

Radioactivity - beta emitters
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 1,000 1,000 --- --- --- --- --- --- pc/L Radioactivity - beta emitters

Selenium (Se)
DRBC WQRs - 

Table 5
Delaware River

Acute 

Maximum
20 --- --- 20 5.0 --- --- 170 4,200 4.6 --- --- --- 5.0 µg/L Total recoverable criteria Selenium (Se)

Selenium (Se)
DRBC WQRs - 

Table 5

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Acute 

Maximum
20 --- --- 20 5.0 --- --- 170 4,200 4.6 --- --- --- 5.0 µg/L Total recoverable criteria Selenium (Se)

Selenium (Se)
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
4.6 --- --- 20 5.0 --- --- 170 4,200 4.6 --- --- --- 5.0 µg/L Total recoverable criteria Selenium (Se)

Silver (Ag)

DRBC WQRs - 

Tables 5 & 7 / PA 

Code - Table 5

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum

0.85*EXP(1.72*LN(hardne

ss)-6.59)
--- ---

0.85*EXP(1.72*LN(hard

ness)-6.59)
NA --- --- 170 40,000 ---

0.850 x Exp(1.72 x 

LN(hardness) - 6.590)
--- 3.2 --- µg/L Dissolved criteria Silver (Ag)

Sulfide No Standard --- --- --- --- --- --- Sulfide

Synthetic Detergents 
(B) DRBC WQRs - for 

Zone 4
Delaware River

Maximum 30-

day Average
1.0 1.0 --- --- --- --- --- --- mg/L Synthetic Detergents

 (B)

Synthetic Detergents 
(B) DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 30-

day Average
1.0 1.0 --- --- --- --- --- --- mg/L Synthetic Detergents

 (B)

Temperature 
(A) 

(1)

DRBC WQRs - for 

Zone 4
Delaware River Maximum 30 30 --- --- --- --- --- --- °C Temperature (A)

Temperature 
(A) 

(1)

DRBC WQRs - for 

Zone 4
Delaware River Maximum

2.8 Deg above 24-hr 

gradient during the 1961-

66 period

2.8 Deg above 24-hr 

gradient during the 1961-

66 period

--- --- --- --- --- --- °C Temperature (A)



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Temperature 
(A) 

(1)

DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 30 30 --- --- --- --- --- --- °C Temperature (A)

Temperature 
(A) 

(1)

DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum

2.8 Deg above 24-hr 

gradient during the 1961-

66 period

2.8 Deg above 24-hr 

gradient during the 1961-

66 period

--- --- --- --- --- --- °C Temperature (A)

Temperature (2)
PA Code (WWF, 

TSF)

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Maximum
Varies - see table on pg. 

93-21 & 93-22

Varies - see table on 

pg. 93-21 & 93-22
--- --- --- --- --- --- °F

Use the more stringent 

standard above from DRBC 

Zone 4 for the Delaware River
Temperature

Tetrachloroethene/                                   

Tetrachloroethylene

PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
700 --- --- 0.69 3.3 --- 1,300 140 700 µg/L

Tetrachloroethene/                                   

Tetrachloroethylene

Tetrachloroethene/                                   

Tetrachloroethylene

PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
140 --- --- 0.69 3.3 --- 1,300 140 700 µg/L

Tetrachloroethene/                                   

Tetrachloroethylene

Tetrachloroethene/                                   

Tetrachloroethylene

DRBC WQRs - 

Table 6

Delaware River 

Upstream of R.M. 

81.8

Maximum 3.3 --- --- 0.69 3.3 --- 1,300 140 700 µg/L
Tetrachloroethene/                                   

Tetrachloroethylene

Tetrachloroethene/                                   

Tetrachloroethylene

DRBC WQRs - 

Table 6

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 3.3 --- --- 0.69 3.3 --- 1,300 140 700 µg/L
Tetrachloroethene/                                   

Tetrachloroethylene

Tetrachloroethene/                                   

Tetrachloroethylene

DRBC WQRs - 

Table 6

Delaware River 

Downstream of R.M. 

81.8

Maximum 0.69 --- --- 0.69 3.3 --- 1,300 140 700 µg/L
Tetrachloroethene/                                   

Tetrachloroethylene

Thallium
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum
65 0.24 0.47 13 65 µg/L Thallium

Thallium
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum
13 0.24 0.47 13 65 µg/L Thallium

Thallium
DRBC WQRs - 

Table 7

Delaware River 

Upstream of R.M. 

81.8

Maximum 0.47 0.24 0.47 13 65 µg/L Thallium

Thallium
DRBC WQRs - 

Table 7

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 0.47 0.24 0.47 13 65 µg/L Thallium

Thallium
DRBC WQRs - 

Table 7

Delaware River 

Downstream of R.M. 

81.8

Maximum 0.24 0.24 0.47 13 65 µg/L Thallium

Threshold Odor Number
DRBC WQRs - for 

Zone 4
Delaware River Maximum 24 at 60 °C 24 at 60 °C --- --- --- --- --- --- -- Threshold Odor Number

Threshold Odor Number
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 24 at 60 °C 24 at 60 °C --- --- --- --- --- --- -- Threshold Odor Number

Toluene
PA Code 25 - 

93.8c, Table 5 

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Acute 

Maximum
1,700 --- --- --- --- 1,300 15,000 330 1,700 1,300 µg/L Toluene

Toluene
PA Code 25 - 

93.8c, Table 5 

Chester Creek, Ridley 

Creek, Delaware 

Upstream of RM 81.8

Chronic 

Maximum
330 --- --- --- --- 1,300 15,000 330 1,700 1,300 µg/L Toluene

Toluene
PA Code 25 - 

93.8c, Table 5 

Delaware River 

Downstream of RM 

81.8

Maximum 1,300 --- --- --- --- 1,300 15,000 330 1,700 1,300 µg/L Toluene

Total Dissolved Solids (TDS)
DRBC WQRs - for 

Zone 4
Delaware River Maximum 133% of background 133% of background --- --- --- --- --- --- mg/L

Total Dissolved Solids 

(TDS)

Total Dissolved Solids (TDS)
DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 133% of background 133% of background --- --- --- --- --- --- mg/L
Total Dissolved Solids 

(TDS)

TKN No Standard --- --- --- --- --- --- TKN

Total Organic Carbon (TOC) No Standard --- --- --- --- --- ---
Total Organic Carbon 

(TOC)

Total Organic Halides (T.O.X.) No Standard --- --- --- --- --- ---
Total Organic Halides 

(T.O.X.)

Total Nitrogen No Standard --- --- --- --- --- --- Total Nitrogen

Total Petroleum Hydrocarbon 

(TPH)
No Standard

Total Petroleum 

Hydrocarbon (TPH)



Human Criteria                                         

(25 PA Code Ch. 93 WQS, 

93.8c, Table 5)                                                        

Applies to Delaware, 

Chester, Ridley

Acute Chronic
Fish & Water 

Ingestion

Fish Ingestion 

Only

Fish & Water 

Ingestion

Fish Ingestion 

Only

Criteria Continuous 

Concentrations

Criteria Maximum 

Concentrations
Health Criteria

Acute                                                

Criteria Maximum 

Concentration (CMC)

Chronic                                        

Criteria Continuous 

Concentration (CCC)

US EPA National Recommended                                          

Water Quality Criteria                                                           

Aquatic Life Criteria Table                               

Applies to Delaware, Chester, Ridley

Parameter

Fish & Aquatic Life Criteria                                                                         

(25 PA Code Ch. 93 WQS, 93.8c, Table 5)                                                                   

Applies to Delaware, Chester, Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 7 - Stream 

Quality Objectives for Systemic 

Toxicants)                                                 

Applies to Delaware & Tidal Portions 

of Chester & Ridley
Standard Criterion                                

(DRBC Zone 4 WQRs)  

Applies to Delaware & 

Tidal Portions of Chester 

& Ridley

NotesUnits
Source of 

Standard
Parameter

Standard Criterion 

(25 PA Code Ch. 93 

WQS, 93.7 Table 3 for 

TSF, WWF, MF & WC 

Critical Use 

Designations)  

Applies to Delaware, 

Chester, Ridley

WQS Type

Freshwater Objectives                                          

(DRBC WQRs Table 6 - Stream Quality 

Objectives for Carcinogens)                    

Applies to Delaware & Tidal Portions of 

Chester & Ridley

Freshwater Objectives                                          

(DRBC WQRs Table 5 - Stream Quality 

Objectives for Toxic Pollutants for the 

Protection of Aquatic Life)                                             

Applies to Delaware & Tidal Portions of Chester 

& Ridley

Applicable Water 

Body

Water Quality Standard To 

Use

Total Phosphorus No Standard --- --- --- --- --- --- Total Phosphorus

Total Suspended Solids (TSS) No Standard --- --- --- --- --- ---
Total Suspended Solids 

(TSS)

Turbidity 
(C) DRBC WQRs - for 

Zone 4
Delaware River

Maximum 30-

day Average
40 40 --- --- --- --- --- --- NTU Turbidity (C)

Turbidity 
(C) DRBC WQRs - for 

Zone 4
Delaware River Maximum 150 150 --- --- --- --- --- --- NTU Turbidity (C)

Turbidity 
(C) DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 30-

day Average
40 40 --- --- --- --- --- --- NTU Turbidity (C)

Turbidity 
(C) DRBC WQRs - for 

Zone 4

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Maximum 150 150 --- --- --- --- --- --- NTU Turbidity (C)

Xylenes (total)
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Acute 

Maximum
1,100 --- --- --- --- --- --- 210 1,100 70,000 µg/L Xylenes (total)

Xylenes (total)
PA Code 25 - 

93.8c, Table 5 

Delaware River, 

Chester Creek, Ridley 

Creek

Chronic 

Maximum
210 --- --- --- --- --- --- 210 1,100 70,000 µg/L Xylenes (total)

Zinc
DRBC WQRs - 

Tables 5 & 7 
Delaware River

Acute 

Maximum

0.95*EXP(0.8473*LN(hard

ness)+0.884)
--- ---

0.95*EXP(0.8473*LN(ha

rdness)+0.884)

0.95*EXP(0.8473*LN(har

dness)+0.884)
--- --- 7,400 26,000

0.986 x Exp(0.8473 x 

LN(hardness) + 0.884)

0.978 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- 120 120 µg/L Dissolved criteria Zinc

Zinc
DRBC WQRs - 

Tables 5 & 7 
Delaware River

Chronic 

Maximum

0.95*EXP(0.8473*LN(hard

ness)+0.884)
--- ---

0.95*EXP(0.8473*LN(ha

rdness)+0.884)

0.95*EXP(0.8473*LN(ha

rdness)+0.884)
--- --- 7,400 26,000

0.986 x Exp(0.8473 x 

LN(hardness) + 0.884)

0.978 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- 120 120 µg/L Dissolved criteria Zinc

Zinc
DRBC WQRs - 

Tables 5 & 7 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Acute 

Maximum

0.95*EXP(0.8473*LN(hard

ness)+0.884)
--- ---

0.95*EXP(0.8473*LN(ha

rdness)+0.884)

0.95*EXP(0.8473*LN(har

dness)+0.884)
--- --- 7,400 26,000

0.986 x Exp(0.8473 x 

LN(hardness) + 0.884)

0.978 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- 120 120 µg/L Dissolved criteria Zinc

Zinc
DRBC WQRs - 

Tables 5 & 7 

Chester Creek - 

Mouth to OF#20 

(Tidal limit), & Ridley 

Creek - Mouth to 

OF#18 (Tidal limit) 

Chronic 

Maximum

0.95*EXP(0.8473*LN(hard

ness)+0.884)
--- ---

0.95*EXP(0.8473*LN(ha

rdness)+0.884)

0.95*EXP(0.8473*LN(ha

rdness)+0.884)
--- --- 7,400 26,000

0.986 x Exp(0.8473 x 

LN(hardness) + 0.884)

0.978 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- 120 120 µg/L Dissolved criteria Zinc

Zinc
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Acute 

Maximum

0.978 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- ---

0.95*EXP(0.8473*LN(ha

rdness)+0.884)

0.95*EXP(0.8473*LN(har

dness)+0.884)
--- --- 7,400 26,000

0.986 x Exp(0.8473 x 

LN(hardness) + 0.884)

0.978 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- 120 120 µg/L Dissolved criteria Zinc

Zinc
PA Code 25 - 

93.8c, Table 5 

Chester Creek 

upstream of OF#20, 

& Ridley Creek 

upstream from 

OF#18

Chronic 

Maximum

0.986 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- ---

0.95*EXP(0.8473*LN(ha

rdness)+0.884)

0.95*EXP(0.8473*LN(har

dness)+0.884)
--- --- 7,400 26,000

0.986 x Exp(0.8473 x 

LN(hardness) + 0.884)

0.978 x Exp(0.8473 x 

LN(hardness) + 0.884)
--- 120 120 µg/L Dissolved criteria Zinc

NOTES:

Ridley Creek is "TSF & MF" Critical Use from Rt. 320 Bridge upstream to the Media Water Intake.  Ridley Creek is "WWF & MF" downstream from the Rt. 320 Bridge to mouth.

Chester Creek has a "TSF" Critical Use designation as well, but this is well upstream of the CSO discharge furthest upstream on Chester Creek and does not apply for this analysis.

(A) Temperature shall not exceed 5 °F (2.8 °C) above the average 24-hour temperature gradient displayed during the 1961-66 period, or a maximum of 86 °F (30.0 °C) - whichever is less.

(B) Using M.B.A.S assay, with a maximum 30-day average of 1.0 mg/L.

(C) Unless exceeded due to natural conditions.

DRBC standards in their WQRs are referred to as "Stream Quality Objectives".  DRBC's Stream Quality Objectives have primacy over the PA Code standards for the Delaware River.

PA CODE refers to the standards as "Water Quality Standards".



ATTACHMENT E 

CSO Outfalls Historical Sampling Data 

  





CSO Sampling 
25 – Sept – 14 

 
 

 

Sample Point 

Parameters 

BOD 
(mg/L) 

Ammonia 
(mg/L) 

TSS 
(mg/L) 

Phosphorus 
(mg/L) 

Fecal 
Coliform 

(# / 100mL) 
      

2nd & Dock Street 100 6.72 134 1.6 811,000 

      

14th & Crozer 39.5 3.26 45 0.78 430,000 

      

Sun Drive and Hancock Street 42.5 1.88 56 0.55 169,000 

 



Report ID: 2031197 - 10/2/2014 Page 1 of 10

Mike Krause
DELCORA
P.O. Box 999
Chester, PA  19016

October 2, 2014

Dear Mike Krause:

Certificate of Analysis
Project Name:
Purchase Order:

Annual Stormwaters Workorder:
Workorder ID:

2031197
CSO Sampling

CC:  Ms. Irene Fitzgerald , Joe DiMatteo

This page is included as part of the Analytical Report and
must be retained as a permanent record thereof. Project Coordinator

Mrs. Vanessa N Badman

Enclosed are the analytical results for samples received by the laboratory on Thursday, September 25, 2014.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Mrs. Vanessa N Badman (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.

ALS Spring City: 10 Riverside Drive, Spring City, PA 19475  610-948-4903

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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Workorder: 2031197 CSO Sampling

SAMPLE SUMMARY

Lab ID Sample ID Matrix Date Collected Date Received Collected By

2031197001 14th & Crozer Water 9/25/2014 10:00 9/25/2014 20:30 Mike Krause

2031197002 2nd & Dock Water 9/25/2014 09:40 9/25/2014 20:30 Mike Krause

2031197003 Sun & Hancock Water 9/25/2014 09:50 9/25/2014 20:30 Mike Krause

2031197004 14th & Crozer Water 9/25/2014 10:00 9/25/2014 16:10 Mike Krause

2031197005 2nd & Dock Water 9/25/2014 09:40 9/25/2014 16:10 Mike Krause

2031197006 Sun & Hancock Water 9/25/2014 09:50 9/25/2014 16:10 Mike Krause

Standard Acronyms/Flags

Notes

--  All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.
--  All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.
--  Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.
--  The Chain of Custody document is included as part of this report.

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
Indicates that the analyte was Not Detected (ND)

Method Detection Limit
Practical Quantitation Limit

J
U

MDL
PQL

Reporting Detection Limit
Not Detected - indicates that the analyte was Not Detected at the RDL
Analysis was performed using this container
Regulatory Limit

RDL
ND
Cntr

RegLmt
Laboratory Control Sample
Matrix Spike

LCS
MS

Matrix Spike Duplicate
Sample Duplicate
Percent Recovery

MSD
DUP

%Rec
Relative Percent DifferenceRPD

--  Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - 
       Field Services Sampling Plan).

N Indicates presumptive evidence of the presence of a compound

--  All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 
    Concentrations reported are estimated values.   
--  Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
    not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit

--  Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) 
    refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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Workorder: 2031197 CSO Sampling

ANALYTICAL RESULTS

9/25/2014 20:3014th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2031197001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

9/25/2014 10:00

CntrMethod

WET CHEMISTRY
Ammonia-N 3.26 mg/L 0.100 9/30/14 15:23 JAM BD6919-09
Biochemical Oxygen
Demand

39.5 mg/L 2.0 9/26/14 06:30 NAK AS5210B-01

Phosphorus, Total 0.78 mg/L 0.10 9/26/14 LJF 9/30/14 06:57 LJF BEPA 365.1
Total Suspended Solids 45 mg/L 5 9/29/14 21:30 NV AS2540D-97

Project Coordinator
Mrs. Vanessa N Badman

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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Workorder: 2031197 CSO Sampling

ANALYTICAL RESULTS

9/25/2014 20:302nd & Dock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2031197002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

9/25/2014 09:40

CntrMethod

WET CHEMISTRY
Ammonia-N 6.72 mg/L 0.100 9/30/14 15:43 JAM BD6919-09
Biochemical Oxygen
Demand

100 mg/L 2.0 9/26/14 06:30 NAK AS5210B-01

Phosphorus, Total 1.6 mg/L 0.10 9/26/14 LJF 9/30/14 06:57 LJF BEPA 365.1
Total Suspended Solids 134 mg/L 5 9/29/14 21:30 NV AS2540D-97

Project Coordinator
Mrs. Vanessa N Badman

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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Workorder: 2031197 CSO Sampling

ANALYTICAL RESULTS

9/25/2014 20:30Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2031197003

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

9/25/2014 09:50

CntrMethod

WET CHEMISTRY
Ammonia-N 1.88 mg/L 0.100 9/30/14 16:03 JAM BD6919-09
Biochemical Oxygen
Demand

42.5 mg/L 2.0 9/26/14 06:30 NAK AS5210B-01

Phosphorus, Total 0.55 mg/L 0.10 9/26/14 LJF 9/30/14 06:57 LJF BEPA 365.1
Total Suspended Solids 56 mg/L 5 9/29/14 21:30 NV AS2540D-97

Project Coordinator
Mrs. Vanessa N Badman

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0



Report ID: 2031197 - 10/2/2014 Page 6 of 10

Workorder: 2031197 CSO Sampling

ANALYTICAL RESULTS

9/25/2014 16:1014th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2031197004

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

9/25/2014 10:00

CntrMethod

Spring City-PA1504546,NJPA071
Fecal Coliform 430000 col/100mL 1 9/25/14 17:50 BSM AS9222D-97

Project Coordinator
Mrs. Vanessa N Badman

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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Workorder: 2031197 CSO Sampling

ANALYTICAL RESULTS

9/25/2014 16:102nd & Dock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2031197005

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

9/25/2014 09:40

CntrMethod

Spring City-PA1504546,NJPA071
Fecal Coliform 811000 col/100mL 1 9/25/14 16:45 BSM A1 S9222D-97

Project Coordinator
Mrs. Vanessa N Badman

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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Workorder: 2031197 CSO Sampling

ANALYTICAL RESULTS

9/25/2014 16:10Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2031197006

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

9/25/2014 09:50

CntrMethod

Spring City-PA1504546,NJPA071
Fecal Coliform 169000 col/100mL 1 9/25/14 17:08 BSM A1 S9222D-97

Project Coordinator
Mrs. Vanessa N Badman

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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PARAMETER QUALIFIERS

#Lab ID Analytical MethodSample ID Analyte

1
This is an estimated result.
2031197005 S9222D-972nd & Dock Fecal Coliform

1
This is an estimated result.
2031197006 S9222D-97Sun & Hancock Fecal Coliform

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 7843, QC - 0
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ATTACHMENT F 

Laboratory Data for Additional Sampling of the CSO 
Outfalls 
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Ms. Irene Fitzgerald
DELCORA
P.O. Box 999
Chester, PA  19016

December 3, 2015

Dear Ms. Fitzgerald:

Certificate of Analysis
Project Name:
Purchase Order:

2015-LOWER DELAWARE TESTING Workorder:
Workorder ID:

2107040
CSO WW LTCP

CC:  Mr. Ray Rios , Mr. Mike Krause

This page is included as part of the Analytical Report and
must be retained as a permanent record thereof. Project Coordinator

Mr. Brad W Kintzer

Enclosed are the analytical results for samples received by the laboratory on Tuesday, November 10, 2015.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Mr. Brad W Kintzer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.

ALS Spring City: 10 Riverside Drive, Spring City, PA 19475  610-948-4903
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Workorder: 2107040 CSO WW LTCP

SAMPLE SUMMARY

Lab ID Sample ID Matrix Date Collected Date Received Collected By

2107040001 CPS/EPS1 (74/26) Water 11/10/2015 05:00 11/10/2015 12:05 Collected by Client

Standard Acronyms/Flags

Notes

--  All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.
--  All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.
--  Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.
--  The Chain of Custody document is included as part of this report.

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
Indicates that the analyte was Not Detected (ND)

Method Detection Limit
Practical Quantitation Limit

J
U

MDL
PQL

Reporting Detection Limit
Not Detected - indicates that the analyte was Not Detected at the RDL
Analysis was performed using this container
Regulatory Limit

RDL
ND
Cntr

RegLmt
Laboratory Control Sample
Matrix Spike

LCS
MS

Matrix Spike Duplicate
Sample Duplicate
Percent Recovery

MSD
DUP

%Rec
Relative Percent DifferenceRPD

--  Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - 
       Field Services Sampling Plan).

N Indicates presumptive evidence of the presence of a compound

--  All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 
    Concentrations reported are estimated values.   
--  Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
    not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit

--  Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) 
    refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

I Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)
(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits
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Workorder: 2107040 CSO WW LTCP

PROJECT SUMMARY

Workorder Comments

See attached subcontracted radiological results from ALS-Ft. Collins. VLF 12/1/15

Sample Comments

Lab ID: 2107040001 Sample ID: CPS/EPS1 (74/26) Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.
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Workorder: 2107040 CSO WW LTCP

ANALYTICAL RESULTS

11/10/2015 12:05CPS/EPS1 (74/26)

Matrix: Water

Parameters

Lab ID:

Sample ID:

2107040001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/10/2015 05:00

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Bromodichloromethane ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Chlorodibromomethane ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Chloroform 9.0 ug/L 5.0 11/11/15 06:32 CJG REPA 624
Ethylbenzene ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Methyl t-Butyl Ether ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Methylene Chloride ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Tetrachloroethene ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Toluene ND ug/L 5.0 11/11/15 06:32 CJG REPA 624
Total Xylenes ND ug/L 15.0 11/11/15 06:32 CJG REPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 93.5 % 72 - 142 11/11/15 06:32 CJG REPA 624
4-Bromofluorobenzene (S) 89.7 % 73 - 119 11/11/15 06:32 CJG REPA 624
Dibromofluoromethane (S) 87.5 % 74 - 132 11/11/15 06:32 CJG REPA 624
Toluene-d8 (S) 88.8 % 75 - 133 11/11/15 06:32 CJG REPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
Chrysene ND ug/L 1.4 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
bis(2-Ethylhexyl)phthalate 8.5 ug/L 2.8 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
Phenanthrene ND ug/L 1.4 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 98.7 % 38 - 134 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
2-Fluorobiphenyl (S) 84.7 % 37 - 113 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
2-Fluorophenol (S) 44 % 17 - 73 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
Nitrobenzene-d5 (S) 73.6 % 37 - 124 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
Phenol-d5 (S) 29.8 % 11 - 53 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625
Terphenyl-d14 (S) 86.3 % 33 - 125 11/16/15 LEH 11/17/15 04:41 DHF TEPA 625

Pesticides and PCBs
Dieldrin 0.024 ug/L 0.019 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
Total Polychlorinated
Biphenyl

| ug/L 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608

Aroclor-1016 ND ug/L 0.46 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
Aroclor-1221 ND ug/L 0.46 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
Aroclor-1232 ND ug/L 0.46 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
Aroclor-1242 ND ug/L 0.46 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
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Workorder: 2107040 CSO WW LTCP

ANALYTICAL RESULTS

11/10/2015 12:05CPS/EPS1 (74/26)

Matrix: Water

Parameters

Lab ID:

Sample ID:

2107040001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/10/2015 05:00

CntrMethod

Aroclor-1248 ND ug/L 0.46 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
Aroclor-1254 ND ug/L 0.46 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
Aroclor-1260 ND ug/L 0.46 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 36 % 30 - 150 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608
Tetrachloro-m-xylene (S) 46.9 % 36 - 112 11/14/15 GEC 11/17/15 20:35 RWS VEPA 608

WET CHEMISTRY
Ammonia-N 5.93 mg/L 0.100 11/12/15 17:43 JAM AD6919-09
Biochemical Oxygen
Demand

126 mg/L 2.0 11/11/15 16:30 GMM BS5210B-11

Carbonaceous BOD 76.9 mg/L 2.0 11/11/15 06:30 GMM B1 S5210B-11
Carbonaceous BOD 20 Day 101 mg/L 2.0 11/11/15 11:20 RMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 11/11/15 MMA 11/13/15 09:53 SYB FEPA 335.4
Dissolved Oxygen ND mg/L 1.0 11/16/15 08:00 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

41.8 ug/L 20.0 11/18/15 13:29 PAG MSW846 9020B

Hexavalent Chromium ND mg/L 0.010 11/10/15 23:37 MSA BS3500CrB-09
Nitrate-N ND mg/L 0.20 11/11/15 17:20 FSC BEPA 300.0
Nitrite-N ND mg/L 0.20 11/11/15 17:20 FSC BEPA 300.0
Odor 20 T.O.N. 1 11/10/15 23:36 MSA LS2150B-97
Oil/Grease Hexane
Extractable

12.0 mg/L 2.2 11/15/15 13:20 AT GEPA 1664B

Oil/Grease Silica Gel Treated ND mg/L 2.2 11/15/15 13:20 AT GEPA 1664B
Phenolics 0.010 mg/L 0.005 11/19/15 AMH 11/25/15 15:32 AMH IEPA 420.4
Phosphorus, Total 2.4 mg/L 0.10 11/16/15 NV 11/20/15 13:05 C_W AEPA 365.1
Sulfide, Total ND mg/L 1.0 11/12/15 14:30 THB KS4500S2F-00
Surfactants (MBAS) 0.357 mg/L 0.025 11/11/15 03:30 MBW JS5540C-00
Total Dissolved Solids 173 mg/L 5 11/12/15 12:42 ML BS2540C-11
Total Kjeldahl Nitrogen 13.4 mg/L 4.0 11/11/15 J1H 11/11/15 13:31 DRM AS4500NH3G-11
Total Nitrogen 13.4 mg/L 1.00 11/22/15 15:33 NJA ACalculation
Total Suspended Solids 222 mg/L 5 11/11/15 21:56 NV BS2540D-11
Turbidity 69.2 NTU 0.10 11/11/15 00:00 MSA BS2130B-01

METALS
Hardness 93.7 mg/L 1.7 11/11/15 JPS 11/12/15 09:58 TSS O1EPA 200.7
Aluminum, Total 1.8 mg/L 0.040 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Antimony, Total 0.0014 mg/L 0.0010 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Arsenic, Total ND mg/L 0.0015 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
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Workorder: 2107040 CSO WW LTCP

ANALYTICAL RESULTS

11/10/2015 12:05CPS/EPS1 (74/26)

Matrix: Water

Parameters

Lab ID:

Sample ID:

2107040001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/10/2015 05:00

CntrMethod

Cadmium, Total ND mg/L 0.00050 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Chromium, Total 0.0045 mg/L 0.0010 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Copper, Total 0.056 mg/L 0.0025 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Iron, Total 3.7 mg/L 0.15 11/11/15 JPS 11/12/15 09:58 TSS O1EPA 200.7
Lead, Total 0.021 mg/L 0.0010 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Mercury, Total 0.00025 mg/L 0.00020 11/23/15 MNP 11/23/15 09:41 MNP O3EPA 245.1
Molybdenum, Total 0.0022 mg/L 0.0010 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Selenium, Total ND mg/L 0.0020 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Silver, Total ND mg/L 0.0010 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Thallium, Total ND mg/L 0.00050 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8
Zinc, Total 0.13 mg/L 0.0025 11/12/15 JPS 11/13/15 04:07 ZMC O2EPA 200.8

MICROBIOLOGY
Enterococcus 68700 col/100mL 100 11/10/15 12:14 LLJ QS9230D
Fecal Coliform 3600000 col/100mL 100000 11/10/15 14:50 LLJ P2 S9222D-97

Sub'd to NELAP CERTIFIED Lab
Gross Alpha 0.00 pCi/L 11/24/15 09:30 SUB XEPA 900.0
Gross Alpha Uncertainty  +/- 1.10 pCi/L 11/24/15 09:30 SUB XEPA 900.0
Gross Beta 8.20 pCi/L 11/24/15 09:30 SUB XEPA 900.0
Gross Beta Uncertainty  +/- 2.10 pCi/L 11/24/15 09:30 SUB XEPA 900.0

Project Coordinator
Mr. Brad W Kintzer
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PARAMETER QUALIFIERS

#Lab ID Analytical MethodSample ID Analyte

1
The laboratory control sample associated with this analysis was recovered at 83% which is outside the acceptance limit of 86% to 114%.
Reanalysis was not performed due to holding time restrictions.

2107040001 S5210B-11CPS/EPS1 (74/26) Carbonaceous BOD

2
Analyte was analyzed past the 8 hour holding time.
2107040001 S9222D-97CPS/EPS1 (74/26) Fecal Coliform
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Ms. Irene Fitzgerald
DELCORA
P.O. Box 999
Chester, PA  19016

December 16, 2015

Dear Ms. Fitzgerald:

Certificate of Analysis
Project Name:
Purchase Order:

2015-LOWER DELAWARE TESTING Workorder:
Workorder ID:

2109302
2015-LOWER DELAWARE TESTING

CC:  Mr. Ray Rios , Mr. Mike Krause

This page is included as part of the Analytical Report and
must be retained as a permanent record thereof. Project Coordinator

Mr. Brad W Kintzer

Enclosed are the analytical results for samples received by the laboratory on Thursday, November 19, 2015.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Mr. Brad W Kintzer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.

ALS Spring City: 10 Riverside Drive, Spring City, PA 19475  610-948-4903
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

SAMPLE SUMMARY

Lab ID Sample ID Matrix Date Collected Date Received Collected By

2109302001 CPS/EPS1 (72/28) Water 11/19/2015 15:20 11/19/2015 21:10 Collected by Client

2109302002 CPS1 Water 11/19/2015 15:20 11/19/2015 21:10 Collected by Client

2109302003 14th & Crozer Water 11/19/2015 15:10 11/19/2015 21:10 Collected by Client

2109302004 Sun & Hancock Water 11/19/2015 16:10 11/19/2015 21:10 Collected by Client

Standard Acronyms/Flags

Notes

--  All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.
--  All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.
--  Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.
--  The Chain of Custody document is included as part of this report.

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
Indicates that the analyte was Not Detected (ND)

Method Detection Limit
Practical Quantitation Limit

J
U

MDL
PQL

Reporting Detection Limit
Not Detected - indicates that the analyte was Not Detected at the RDL
Analysis was performed using this container
Regulatory Limit

RDL
ND
Cntr

RegLmt
Laboratory Control Sample
Matrix Spike

LCS
MS

Matrix Spike Duplicate
Sample Duplicate
Percent Recovery

MSD
DUP

%Rec
Relative Percent DifferenceRPD

--  Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - 
       Field Services Sampling Plan).

N Indicates presumptive evidence of the presence of a compound

--  All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 
    Concentrations reported are estimated values.   
--  Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
    not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit

--  Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) 
    refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

I Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)
(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

PROJECT SUMMARY

Workorder Comments

See attached subcontracted radiological results from ALS-Ft. Collins. VLF

Sample Comments

Lab ID: 2109302001 Sample ID: CPS/EPS1 (72/28) Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.

Lab ID: 2109302002 Sample ID: CPS1 Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.

Lab ID: 2109302003 Sample ID: 14th Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.

Lab ID: 2109302004 Sample ID: Sun Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10CPS/EPS1 (72/28)

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:20

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Bromodichloromethane ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Chlorodibromomethane ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Chloroform ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Ethylbenzene ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Methylene Chloride ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Tetrachloroethene ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Toluene ND ug/L 5.0 11/21/15 20:54 CJG SEPA 624
Total Xylenes ND ug/L 15.0 11/21/15 20:54 CJG SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 96.4 % 72 - 142 11/21/15 20:54 CJG SEPA 624
4-Bromofluorobenzene (S) 110 % 73 - 119 11/21/15 20:54 CJG SEPA 624
Dibromofluoromethane (S) 88.4 % 74 - 132 11/21/15 20:54 CJG SEPA 624
Toluene-d8 (S) 98.8 % 75 - 133 11/21/15 20:54 CJG SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
Chrysene ND ug/L 1.4 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
bis(2-Ethylhexyl)phthalate 20.3 ug/L 2.8 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
Phenanthrene ND ug/L 1.4 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 95.9 % 47 - 128 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
2-Fluorobiphenyl (S) 74.4 % 52 - 118 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
2-Fluorophenol (S) 38.9 % 20 - 87 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
Nitrobenzene-d5 (S) 84.5 % 27 - 139 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
Phenol-d5 (S) 27 % 10 - 81 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625
Terphenyl-d14 (S) 71.2 % 46 - 133 11/25/15 VLM 11/29/15 22:53 GEC UEPA 625

Pesticides and PCBs
Dieldrin 0.022 ug/L 0.019 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608
Total Polychlorinated
Biphenyl

0.0 ug/L 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608

Aroclor-1016 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608
Aroclor-1221 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608
Aroclor-1232 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608
Aroclor-1242 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 27965, QC - 0



Report ID: 2109302 - 12/16/2015 Page 5 of 32

Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10CPS/EPS1 (72/28)

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:20

CntrMethod

Aroclor-1248 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608
Aroclor-1254 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608
Aroclor-1260 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 35.7 % 30 - 150 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608
Tetrachloro-m-xylene (S) 52.6 % 36 - 112 11/20/15 JSR 11/23/15 20:34 KJH WEPA 608

WET CHEMISTRY
Ammonia-N 7.36 mg/L 0.100 11/20/15 16:33 JAM AD6919-09
Biochemical Oxygen
Demand

140 mg/L 2.0 11/20/15 23:22 NAK B1 S5210B-11

Carbonaceous BOD 145 mg/L 2.0 11/21/15 06:35 GMM B2 S5210B-11
Carbonaceous BOD 20 Day 38.8 mg/L 2.0 11/21/15 09:00 RMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 11/23/15 MMA 11/25/15 05:30 LJF GEPA 335.4
Dissolved Oxygen 2.4 mg/L 1.0 11/25/15 06:50 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

35.1 ug/L 20.0 11/30/15 14:02 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 11/20/15 04:56 MSA BS3500CrB-09
Nitrate-N ND mg/L 0.50 11/20/15 15:08 FSC BEPA 300.0
Nitrite-N ND mg/L 0.50 11/20/15 15:08 FSC BEPA 300.0
Odor 40 T.O.N. 1 11/21/16 10:12 MSA MS2150B-97
Oil/Grease Hexane
Extractable

15.0 mg/L 2.0 11/22/15 12:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated 3.4 mg/L 2.0 11/22/15 12:00 AT HEPA 1664B
Phenolics 0.024 mg/L 0.005 12/9/15 NV 12/10/15 16:34 AMH JEPA 420.4
Phosphorus, Total 2.5 mg/L 0.10 12/7/15 LJF 12/8/15 04:21 LJF AEPA 365.1
Sulfide, Total ND mg/L 1.0 11/25/15 21:15 DRM LS4500S2F-00
Surfactants (MBAS) 0.652 mg/L 0.025 11/21/15 05:00 MBW KS5540C-00
Total Dissolved Solids 232 mg/L 5 11/24/15 09:45 ML BS2540C-11
Total Kjeldahl Nitrogen 19.1 mg/L 4.0 11/25/15 J1H 11/29/15 11:40 NJA AS4500NH3G-11
Total Nitrogen 19.1 mg/L 1.00 12/2/15 14:27 NJA ACalculation
Total Suspended Solids 532 mg/L 5 11/29/15 18:05 NV B3 S2540D-11
Turbidity 117 NTU 0.10 11/21/15 07:01 MSA BS2130B-01

METALS
Hardness 94.9 mg/L 1.7 11/23/15 JPS 11/24/15 16:59 TSS P1EPA 200.7
Aluminum, Total 1.4 mg/L 0.20 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Antimony, Total ND mg/L 0.0010 11/29/15 JPS 12/1/15 12:34 MO P3EPA 200.8
Arsenic, Total ND mg/L 0.0075 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343
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Report ID: 2109302 - 12/16/2015 Page 6 of 32

Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10CPS/EPS1 (72/28)

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:20

CntrMethod

Cadmium, Total ND mg/L 0.0025 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Chromium, Total ND mg/L 0.0050 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Copper, Total 0.075 mg/L 0.013 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Iron, Total 2.9 mg/L 0.15 11/23/15 JPS 11/24/15 16:59 TSS P1EPA 200.7
Lead, Total 0.027 mg/L 0.0050 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Mercury, Total 0.00029 mg/L 0.00020 12/3/15 MNP 12/3/15 14:07 MNP P4EPA 245.1
Molybdenum, Total 0.0011 mg/L 0.0010 11/29/15 JPS 12/1/15 12:34 MO P3EPA 200.8
Selenium, Total ND mg/L 0.010 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0050 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Thallium, Total ND mg/L 0.0025 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8
Zinc, Total 0.22 mg/L 0.013 11/23/15 JPS 11/24/15 03:21 ZMC P2EPA 200.8

MICROBIOLOGY
Enterococcus 199000 col/100mL 100 11/19/15 21:58 ABL RS9230D
Fecal Coliform 3200000 col/100mL 100000 11/19/15 22:24 ABL QSM9222D+EPA

625/R-92/013
APX F

Sub'd to NELAP CERTIFIED Lab
Gross Alpha ND pCi/L 2.70 12/2/15 12:07 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.60 pCi/L 12/2/15 12:07 SUB YEPA 900.0
Gross Beta 9.00 pCi/L 2.70 12/2/15 12:07 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 2.20 pCi/L 12/2/15 12:07 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
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Report ID: 2109302 - 12/16/2015 Page 7 of 32

Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10CPS1

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:20

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Bromodichloromethane ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Chlorodibromomethane ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Chloroform ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Ethylbenzene ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Methylene Chloride ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Tetrachloroethene ND ug/L 5.0 11/21/15 21:16 CJG SEPA 624
Total Xylenes ND ug/L 15.0 11/21/15 21:16 CJG SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 100 % 72 - 142 11/21/15 21:16 CJG SEPA 624
4-Bromofluorobenzene (S) 115 % 73 - 119 11/21/15 21:16 CJG SEPA 624
Dibromofluoromethane (S) 89.6 % 74 - 132 11/21/15 21:16 CJG SEPA 624
Toluene-d8 (S) 101 % 75 - 133 11/21/15 21:16 CJG SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
Chrysene ND ug/L 1.4 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
bis(2-Ethylhexyl)phthalate 12.0 ug/L 2.8 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
Phenanthrene ND ug/L 1.4 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 96.5 % 47 - 128 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
2-Fluorobiphenyl (S) 76.5 % 52 - 118 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
2-Fluorophenol (S) 45.3 % 20 - 87 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
Nitrobenzene-d5 (S) 90.8 % 27 - 139 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
Phenol-d5 (S) 30.9 % 10 - 81 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625
Terphenyl-d14 (S) 71.2 % 46 - 133 11/25/15 VLM 11/29/15 23:18 GEC UEPA 625

Pesticides and PCBs
Dieldrin ND ug/L 0.019 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608
Total Polychlorinated
Biphenyl

0.0 ug/L 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608

Aroclor-1016 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608
Aroclor-1221 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608
Aroclor-1232 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608
Aroclor-1242 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608
Aroclor-1248 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343
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Report ID: 2109302 - 12/16/2015 Page 8 of 32

Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10CPS1

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:20

CntrMethod

Aroclor-1254 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608
Aroclor-1260 ND ug/L 0.46 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 29.1 % 30 - 150 11/20/15 JSR 11/23/15 20:56 KJH W4 EPA 608
Tetrachloro-m-xylene (S) 49.5 % 36 - 112 11/20/15 JSR 11/23/15 20:56 KJH WEPA 608

WET CHEMISTRY
Ammonia-N 7.47 mg/L 0.100 11/21/15 01:03 JAM AD6919-09
Biochemical Oxygen
Demand

57.7 mg/L 2.0 11/20/15 23:22 NAK B1 S5210B-11

Carbonaceous BOD 81.5 mg/L 2.0 11/21/15 06:35 GMM B2 S5210B-11
Carbonaceous BOD 20 Day 7.7 mg/L 2.0 11/21/15 09:00 RMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 11/23/15 MMA 11/25/15 05:30 LJF GEPA 335.4
Dissolved Oxygen 2.5 mg/L 1.0 11/25/15 06:50 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

26.0 ug/L 20.0 11/30/15 15:46 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 11/20/15 04:56 MSA BS3500CrB-09
Nitrate-N ND mg/L 0.50 11/20/15 15:21 FSC BEPA 300.0
Nitrite-N ND mg/L 0.50 11/20/15 15:21 FSC BEPA 300.0
Odor 30 T.O.N. 1 11/21/16 10:12 MSA MS2150B-97
Oil/Grease Hexane
Extractable

14.8 mg/L 2.1 11/22/15 12:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated ND mg/L 2.1 11/22/15 12:00 AT HEPA 1664B
Phenolics 0.068 mg/L 0.005 12/9/15 NV 12/10/15 16:35 AMH JEPA 420.4
Phosphorus, Total 2.1 mg/L 0.10 12/7/15 LJF 12/8/15 04:21 LJF AEPA 365.1
Sulfide, Total 1.3 mg/L 1.0 11/25/15 21:15 DRM LS4500S2F-00
Surfactants (MBAS) 0.557 mg/L 0.025 11/21/15 05:00 MBW KS5540C-00
Total Dissolved Solids 186 mg/L 5 11/24/15 09:45 ML BS2540C-11
Total Kjeldahl Nitrogen 21.2 mg/L 4.0 11/25/15 J1H 11/29/15 11:40 NJA AS4500NH3G-11
Total Nitrogen 21.2 mg/L 1.00 12/2/15 14:27 NJA ACalculation
Total Suspended Solids 108 mg/L 5 11/29/15 18:05 NV B3 S2540D-11
Turbidity 126 NTU 0.10 11/21/15 07:01 MSA BS2130B-01

METALS
Hardness 85.2 mg/L 0.33 11/23/15 JPS 11/24/15 17:44 TSS P1EPA 200.7
Aluminum, Total 1.2 mg/L 0.20 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8
Antimony, Total ND mg/L 0.0010 11/29/15 JPS 12/1/15 12:38 MO P3EPA 200.8
Arsenic, Total ND mg/L 0.0075 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8
Cadmium, Total ND mg/L 0.0025 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343
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Report ID: 2109302 - 12/16/2015 Page 9 of 32

Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10CPS1

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:20

CntrMethod

Chromium, Total 0.011 mg/L 0.0050 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8
Copper, Total 0.042 mg/L 0.013 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8
Iron, Total 2.9 mg/L 0.030 11/23/15 JPS 11/24/15 17:44 TSS P1EPA 200.7
Lead, Total 0.028 mg/L 0.0050 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8
Mercury, Total 0.00020 mg/L 0.00020 12/3/15 MNP 12/3/15 14:08 MNP P4EPA 245.1
Molybdenum, Total 0.0013 mg/L 0.0010 11/29/15 JPS 12/1/15 12:38 MO P3EPA 200.8
Selenium, Total ND mg/L 0.010 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0010 11/29/15 JPS 12/1/15 12:38 MO P3EPA 200.8
Thallium, Total ND mg/L 0.0025 11/23/15 JPS 11/24/15 03:25 ZMC P2EPA 200.8
Zinc, Total 0.22 mg/L 0.0025 11/29/15 JPS 12/1/15 12:38 MO P3EPA 200.8

MICROBIOLOGY
Enterococcus >241960

COL/100
ML

col/100mL 100 11/19/15 21:58 ABL RS9230D

Fecal Coliform 2600000 col/100mL 100000 11/19/15 22:24 ABL QSM9222D+EPA
625/R-92/013

APX F
Sub'd to NELAP CERTIFIED Lab
Gross Alpha 2.70 pCi/L 2.10 12/2/15 12:07 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.40 pCi/L 12/2/15 12:07 SUB YEPA 900.0
Gross Beta 7.80 pCi/L 2.70 12/2/15 12:07 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 2.00 pCi/L 12/2/15 12:07 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343
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Report ID: 2109302 - 12/16/2015 Page 10 of 32

Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:1014th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302003

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:10

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Bromodichloromethane ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Chlorodibromomethane ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Chloroform ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Ethylbenzene ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Methylene Chloride ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Tetrachloroethene ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Toluene ND ug/L 5.0 11/21/15 21:38 CJG SEPA 624
Total Xylenes ND ug/L 15.0 11/21/15 21:38 CJG SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 101 % 72 - 142 11/21/15 21:38 CJG SEPA 624
4-Bromofluorobenzene (S) 112 % 73 - 119 11/21/15 21:38 CJG SEPA 624
Dibromofluoromethane (S) 90 % 74 - 132 11/21/15 21:38 CJG SEPA 624
Toluene-d8 (S) 100 % 75 - 133 11/21/15 21:38 CJG SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
Chrysene ND ug/L 1.4 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
bis(2-Ethylhexyl)phthalate 4.4 ug/L 2.8 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
Phenanthrene ND ug/L 1.4 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 90.8 % 47 - 128 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
2-Fluorobiphenyl (S) 75 % 52 - 118 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
2-Fluorophenol (S) 40.3 % 20 - 87 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
Nitrobenzene-d5 (S) 86.7 % 27 - 139 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
Phenol-d5 (S) 27.4 % 10 - 81 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625
Terphenyl-d14 (S) 69.3 % 46 - 133 11/25/15 VLM 11/29/15 21:38 GEC UEPA 625

Pesticides and PCBs
Dieldrin ND ug/L 0.019 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608
Total Polychlorinated
Biphenyl

0.0 ug/L 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608

Aroclor-1016 ND ug/L 0.46 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608
Aroclor-1221 ND ug/L 0.46 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608
Aroclor-1232 ND ug/L 0.46 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608
Aroclor-1242 ND ug/L 0.46 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:1014th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302003

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:10

CntrMethod

Aroclor-1248 ND ug/L 0.46 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608
Aroclor-1254 ND ug/L 0.46 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608
Aroclor-1260 ND ug/L 0.46 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 46.9 % 30 - 150 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608
Tetrachloro-m-xylene (S) 49.7 % 36 - 112 11/20/15 JSR 11/23/15 17:14 KJH WEPA 608

WET CHEMISTRY
Ammonia-N 4.85 mg/L 0.100 11/20/15 16:52 JAM AD6919-09
Biochemical Oxygen
Demand

51.8 mg/L 2.0 11/20/15 23:22 NAK B1 S5210B-11

Carbonaceous BOD 66.7 mg/L 2.0 11/21/15 06:35 GMM B2 S5210B-11
Carbonaceous BOD 20 Day 12.8 mg/L 2.0 11/21/15 09:00 RMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 11/23/15 MMA 11/25/15 05:30 LJF GEPA 335.4
Dissolved Oxygen 4.3 mg/L 1.0 11/25/15 06:50 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

26.8 ug/L 20.0 12/1/15 13:58 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 11/20/15 04:56 MSA BS3500CrB-09
Nitrate-N 0.85 mg/L 0.50 11/20/15 15:35 FSC BEPA 300.0
Nitrite-N ND mg/L 0.50 11/20/15 15:35 FSC BEPA 300.0
Odor 20 T.O.N. 1 11/21/16 10:12 MSA MS2150B-97
Oil/Grease Hexane
Extractable

7.2 mg/L 2.0 11/22/15 12:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated 2.3 mg/L 2.0 11/22/15 12:00 AT HEPA 1664B
Phenolics 0.016 mg/L 0.005 12/9/15 NV 12/10/15 16:36 AMH JEPA 420.4
Phosphorus, Total 1.4 mg/L 0.10 12/7/15 LJF 12/8/15 04:21 LJF AEPA 365.1
Sulfide, Total ND mg/L 1.0 11/25/15 21:15 DRM LS4500S2F-00
Surfactants (MBAS) 0.485 mg/L 0.025 11/21/15 05:00 MBW KS5540C-00
Total Dissolved Solids 150 mg/L 5 11/24/15 09:45 ML BS2540C-11
Total Kjeldahl Nitrogen 14.1 mg/L 4.0 11/25/15 J1H 11/29/15 11:40 NJA AS4500NH3G-11
Total Nitrogen 15.0 mg/L 1.00 12/7/15 21:21 NJA ACalculation
Total Suspended Solids 140 mg/L 5 11/29/15 18:05 NV B3 S2540D-11
Turbidity 37.2 NTU 0.10 11/21/15 07:01 MSA BS2130B-01

METALS
Hardness 58.1 mg/L 0.33 11/23/15 JPS 11/24/15 17:48 TSS P1EPA 200.7
Aluminum, Total 0.64 mg/L 0.20 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Antimony, Total 0.0013 mg/L 0.0010 11/29/15 JPS 12/1/15 12:42 MO P3EPA 200.8
Arsenic, Total ND mg/L 0.0075 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:1014th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302003

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 15:10

CntrMethod

Cadmium, Total ND mg/L 0.0025 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Chromium, Total 0.0094 mg/L 0.0050 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Copper, Total 0.033 mg/L 0.013 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Iron, Total 0.76 mg/L 0.030 11/23/15 JPS 11/24/15 17:48 TSS P1EPA 200.7
Lead, Total 0.016 mg/L 0.0050 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Mercury, Total ND mg/L 0.00020 12/3/15 MNP 12/3/15 14:09 MNP P4EPA 245.1
Molybdenum, Total 0.0027 mg/L 0.0010 11/29/15 JPS 12/1/15 12:42 MO P3EPA 200.8
Selenium, Total ND mg/L 0.010 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0050 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Thallium, Total ND mg/L 0.0025 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8
Zinc, Total 0.11 mg/L 0.013 11/23/15 JPS 11/24/15 03:36 ZMC P2EPA 200.8

MICROBIOLOGY
Enterococcus 77000 col/100mL 100 11/19/15 21:58 ABL RS9230D
Fecal Coliform 470000 col/100mL 10000 11/19/15 22:24 ABL QSM9222D+EPA

625/R-92/013
APX F

Sub'd to NELAP CERTIFIED Lab
Gross Alpha 2.30 pCi/L 2.30 12/2/15 12:07 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.30 pCi/L 12/2/15 12:07 SUB YEPA 900.0
Gross Beta 10.7 pCi/L 2.60 12/2/15 12:07 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 2.40 pCi/L 12/2/15 12:07 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302004

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 16:10

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Bromodichloromethane ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Chlorodibromomethane ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Chloroform ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Ethylbenzene ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Methylene Chloride ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Tetrachloroethene ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Toluene ND ug/L 5.0 11/21/15 22:00 CJG SEPA 624
Total Xylenes ND ug/L 15.0 11/21/15 22:00 CJG SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 101 % 72 - 142 11/21/15 22:00 CJG SEPA 624
4-Bromofluorobenzene (S) 115 % 73 - 119 11/21/15 22:00 CJG SEPA 624
Dibromofluoromethane (S) 92.3 % 74 - 132 11/21/15 22:00 CJG SEPA 624
Toluene-d8 (S) 99.9 % 75 - 133 11/21/15 22:00 CJG SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.5 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
Chrysene ND ug/L 1.5 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
bis(2-Ethylhexyl)phthalate 11.8 ug/L 3.1 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 3.1 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
Phenanthrene ND ug/L 1.5 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 96.9 % 47 - 128 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
2-Fluorobiphenyl (S) 76.5 % 52 - 118 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
2-Fluorophenol (S) 46.8 % 20 - 87 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
Nitrobenzene-d5 (S) 87.1 % 27 - 139 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
Phenol-d5 (S) 31.8 % 10 - 81 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625
Terphenyl-d14 (S) 80.3 % 46 - 133 11/25/15 VLM 11/29/15 23:43 GEC UEPA 625

Pesticides and PCBs
Dieldrin ND ug/L 0.019 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608
Total Polychlorinated
Biphenyl

0.0 ug/L 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608

Aroclor-1016 ND ug/L 0.46 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608
Aroclor-1221 ND ug/L 0.46 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608
Aroclor-1232 ND ug/L 0.46 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608
Aroclor-1242 ND ug/L 0.46 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302004

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 16:10

CntrMethod

Aroclor-1248 ND ug/L 0.46 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608
Aroclor-1254 ND ug/L 0.46 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608
Aroclor-1260 ND ug/L 0.46 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 56.1 % 30 - 150 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608
Tetrachloro-m-xylene (S) 50.7 % 36 - 112 11/20/15 JSR 11/23/15 14:16 KJH WEPA 608

WET CHEMISTRY
Ammonia-N 1.63 mg/L 0.100 11/20/15 17:11 JAM AD6919-09
Biochemical Oxygen
Demand

26.2 mg/L 2.0 11/20/15 23:22 NAK B1 S5210B-11

Carbonaceous BOD 17.3 mg/L 2.0 11/21/15 06:35 GMM B2 S5210B-11
Carbonaceous BOD 20 Day ND mg/L 20.0 11/21/15 09:00 RMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 11/23/15 MMA 11/25/15 05:30 LJF GEPA 335.4
Dissolved Oxygen 5.4 mg/L 1.0 11/25/15 06:50 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

ND ug/L 20.0 12/1/15 14:34 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 11/20/15 04:56 MSA BS3500CrB-09
Nitrate-N ND mg/L 0.50 11/20/15 15:48 FSC BEPA 300.0
Nitrite-N ND mg/L 0.50 11/20/15 15:48 FSC BEPA 300.0
Odor 2 T.O.N. 1 11/21/16 10:12 MSA MS2150B-97
Oil/Grease Hexane
Extractable

ND mg/L 2.1 11/22/15 12:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated ND mg/L 2.1 11/22/15 12:00 AT HEPA 1664B
Phenolics 0.012 mg/L 0.005 12/9/15 NV 12/10/15 16:37 AMH JEPA 420.4
Phosphorus, Total 0.56 mg/L 0.10 12/7/15 LJF 12/8/15 04:21 LJF AEPA 365.1
Sulfide, Total ND mg/L 1.0 11/25/15 21:15 DRM LS4500S2F-00
Surfactants (MBAS) 0.123 mg/L 0.025 11/21/15 05:00 MBW KS5540C-00
Total Dissolved Solids 39 mg/L 5 11/24/15 09:45 ML BS2540C-11
Total Kjeldahl Nitrogen 5.3 mg/L 1.0 12/1/15 DRM 12/1/15 12:57 DRM A4 S4500NH3G-11
Total Nitrogen 5.30 mg/L 1.00 12/7/15 21:21 NJA ACalculation
Total Suspended Solids 76 mg/L 5 11/29/15 18:05 NV B3 S2540D-11
Turbidity 26.2 NTU 0.10 11/21/15 07:01 MSA BS2130B-01

METALS
Hardness 18.9 mg/L 0.33 11/23/15 JPS 11/24/15 17:52 TSS P1EPA 200.7
Aluminum, Total 0.47 mg/L 0.040 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Antimony, Total 0.0023 mg/L 0.0010 11/30/15 JPS 12/1/15 12:49 MO P3EPA 200.8
Arsenic, Total ND mg/L 0.0015 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
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Workorder: 2109302 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

11/19/2015 21:10Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2109302004

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/19/2015 16:10

CntrMethod

Cadmium, Total ND mg/L 0.00050 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Chromium, Total 0.0032 mg/L 0.0010 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Copper, Total 0.025 mg/L 0.0025 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Iron, Total 0.72 mg/L 0.030 11/23/15 JPS 11/24/15 17:52 TSS P1EPA 200.7
Lead, Total 0.0081 mg/L 0.0010 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Mercury, Total ND mg/L 0.00020 12/3/15 MNP 12/3/15 14:10 MNP P4EPA 245.1
Molybdenum, Total 0.0031 mg/L 0.0010 11/30/15 JPS 12/1/15 12:49 MO P3EPA 200.8
Selenium, Total ND mg/L 0.0020 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0010 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Thallium, Total ND mg/L 0.00050 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8
Zinc, Total 0.14 mg/L 0.0025 11/23/15 JPS 11/24/15 03:40 ZMC P2EPA 200.8

MICROBIOLOGY
Enterococcus 8160 col/100mL 10 11/19/15 21:58 ABL RS9230D
Fecal Coliform 1260000 col/100mL 10000 11/19/15 22:24 ABL QSM9222D+EPA

625/R-92/013
APX F

Sub'd to NELAP CERTIFIED Lab
Gross Alpha 2.30 pCi/L 2.20 12/2/15 12:07 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.30 pCi/L 12/2/15 12:07 SUB YEPA 900.0
Gross Beta 6.50 pCi/L 2.70 12/2/15 12:07 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 1.90 pCi/L 12/2/15 12:07 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer
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PARAMETER QUALIFIERS

#Lab ID Analytical MethodSample ID Analyte

1
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.26 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302001 S5210B-11CPS/EPS1 (72/28) Biochemical Oxygen Demand

2
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.22 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302001 S5210B-11CPS/EPS1 (72/28) Carbonaceous BOD

3
This sample was analyzed after the 7 day holding time for total suspended solids had expired.
2109302001 S2540D-11CPS/EPS1 (72/28) Total Suspended Solids

1
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.26 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302002 S5210B-11CPS1 Biochemical Oxygen Demand

2
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.22 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302002 S5210B-11CPS1 Carbonaceous BOD

3
This sample was analyzed after the 7 day holding time for total suspended solids had expired.
2109302002 S2540D-11CPS1 Total Suspended Solids

4
The surrogate Decachlorobiphenyls for method EPA 608 was outside of control limits. The % Recovery was reported as 29.1 and the control
limits were 30 to 150. This result was reported at a dilution of 1.

2109302002 EPA 608CPS1 Decachlorobiphenyls

1
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.26 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302003 S5210B-1114th & Crozer Biochemical Oxygen Demand

2
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.22 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302003 S5210B-1114th & Crozer Carbonaceous BOD

3
This sample was analyzed after the 7 day holding time for total suspended solids had expired.
2109302003 S2540D-1114th & Crozer Total Suspended Solids

1
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.26 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302004 S5210B-11Sun & Hancock Biochemical Oxygen Demand

2
The dilution water blank associated with this analyte had a dissolved oxygen depletion of 0.22 mg/l. Criteria states that the depletion should be at
a maximum 0.2 mg/l.

2109302004 S5210B-11Sun & Hancock Carbonaceous BOD

3
This sample was analyzed after the 7 day holding time for total suspended solids had expired.
2109302004 S2540D-11Sun & Hancock Total Suspended Solids

4
The recovery of the Matrix Spike (MS) associated to this analyte was outside of the established control limits.
2109302004 S4500NH3G-11Sun & Hancock Total Kjeldahl Nitrogen
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Ms. Irene Fitzgerald
DELCORA
P.O. Box 999
Chester, PA  19016

January 7, 2016

Dear Ms. Fitzgerald:

Certificate of Analysis
Project Name:
Purchase Order:

2015-LOWER DELAWARE TESTING Workorder:
Workorder ID:

2110770
2015-LOWER DELAWARE TESTING

Revised Report - 1/7/2016 6:17:18 AM - See workorder comment section for explanation

CC:  Mr. Ray Rios , Mr. Mike Krause

This page is included as part of the Analytical Report and
must be retained as a permanent record thereof. Project Coordinator

Mr. Brad W Kintzer

Enclosed are the analytical results for samples received by the laboratory on Tuesday, December 1, 2015.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Mr. Brad W Kintzer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.

ALS Spring City: 10 Riverside Drive, Spring City, PA 19475  610-948-4903
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

SAMPLE SUMMARY

Lab ID Sample ID Matrix Date Collected Date Received Collected By

2110770001 CPS/EPS1 (72/28) LTCPWWCSO Water 12/1/2015 09:43 12/1/2015 13:55 Mr. Ray Rios

2110770002 CPS1 Water 12/1/2015 09:43 12/1/2015 13:55 Mr. Ray Rios

2110770003 14th & Crozer Water 12/1/2015 09:20 12/1/2015 13:55 Mr. Ray Rios

2110770004 Sun & Hancock Water 12/1/2015 11:00 12/1/2015 13:55 Mr. Ray Rios

Standard Acronyms/Flags

Notes

--  All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.
--  All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.
--  Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.
--  The Chain of Custody document is included as part of this report.

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
Indicates that the analyte was Not Detected (ND)

Method Detection Limit
Practical Quantitation Limit

J
U

MDL
PQL

Reporting Detection Limit
Not Detected - indicates that the analyte was Not Detected at the RDL
Analysis was performed using this container
Regulatory Limit

RDL
ND
Cntr

RegLmt
Laboratory Control Sample
Matrix Spike

LCS
MS

Matrix Spike Duplicate
Sample Duplicate
Percent Recovery

MSD
DUP

%Rec
Relative Percent DifferenceRPD

--  Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - 
       Field Services Sampling Plan).

N Indicates presumptive evidence of the presence of a compound

--  All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 
    Concentrations reported are estimated values.   
--  Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
    not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit

--  Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) 
    refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

I Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)
(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

PROJECT SUMMARY

Workorder Comments

See attached subcontracted radiological results from ALS-Ft. Collins. VLF 12/23/15

This report was modified on 1/6/16 to add Total Nitogen to all samples. BWK

Sample Comments

Lab ID: 2110770001 Sample ID: CPS/EPS1 (72/28)
LTCPWWCSO

Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.

Lab ID: 2110770002 Sample ID: CPS1 Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.

Lab ID: 2110770003 Sample ID: 14th Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.

Lab ID: 2110770004 Sample ID: Sun Sample Type: SAMPLE

MBAS calculated as LAS molecular weight 342 g/mol.

The reporting limits for GCMS volatile analytes were raised due to the dilution of the sample caused by matrix.
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55CPS/EPS1 (72/28) LTCPWWCSO

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:43

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 12/2/15 23:49 DD SEPA 624
Bromodichloromethane ND ug/L 5.0 12/2/15 23:49 DD SEPA 624
Chlorodibromomethane ND ug/L 5.0 12/2/15 23:49 DD SEPA 624
Chloroform 5.7 ug/L 5.0 12/2/15 23:49 DD SEPA 624
Ethylbenzene ND ug/L 5.0 12/2/15 23:49 DD SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 12/2/15 23:49 DD SEPA 624
Methylene Chloride ND ug/L 5.0 12/2/15 23:49 DD SEPA 624
Tetrachloroethene ND ug/L 5.0 12/2/15 23:49 DD SEPA 624
Toluene 8.6 ug/L 5.0 12/2/15 23:49 DD SEPA 624
Total Xylenes ND ug/L 15.0 12/2/15 23:49 DD SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 100 % 72 - 142 12/2/15 23:49 DD SEPA 624
4-Bromofluorobenzene (S) 97.4 % 73 - 119 12/2/15 23:49 DD SEPA 624
Dibromofluoromethane (S) 86 % 74 - 132 12/2/15 23:49 DD SEPA 624
Toluene-d8 (S) 90.5 % 75 - 133 12/2/15 23:49 DD SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
Chrysene ND ug/L 1.4 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
bis(2-Ethylhexyl)phthalate 9.1 ug/L 2.8 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
Phenanthrene ND ug/L 1.4 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 100 % 47 - 128 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
2-Fluorobiphenyl (S) 74 % 52 - 118 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
2-Fluorophenol (S) 35.2 % 20 - 87 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
Nitrobenzene-d5 (S) 72.4 % 27 - 139 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
Phenol-d5 (S) 28 % 10 - 81 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625
Terphenyl-d14 (S) 81 % 46 - 133 12/3/15 CAC 12/4/15 09:54 DHF UEPA 625

Pesticides and PCBs
Dieldrin 0.023 ug/L 0.019 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
Total Polychlorinated
Biphenyl

| ug/L 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608

Aroclor-1016 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
Aroclor-1221 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
Aroclor-1232 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
Aroclor-1242 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55CPS/EPS1 (72/28) LTCPWWCSO

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:43

CntrMethod

Aroclor-1248 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
Aroclor-1254 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
Aroclor-1260 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 43.6 % 30 - 150 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608
Tetrachloro-m-xylene (S) 52.3 % 36 - 112 12/7/15 JSR 12/9/15 17:33 RWS WEPA 608

WET CHEMISTRY
Ammonia-N 27.4 mg/L 0.100 12/2/15 19:05 JAM AD6919-09
Biochemical Oxygen
Demand

119 mg/L 2.0 12/2/15 04:20 GMM BS5210B-11

Carbonaceous BOD 105 mg/L 2.0 12/2/15 06:55 GMM BS5210B-11
Carbonaceous BOD 20 Day 260 mg/L 2.0 12/2/15 11:27 GMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 12/14/15 MMA 12/15/15 00:20 LJF GEPA 335.4
Dissolved Oxygen 2.2 mg/L 1.0 12/7/15 07:28 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

53.4 ug/L 20.0 12/9/15 11:01 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 12/2/15 01:11 MSA BS3500CrB-09
Nitrate-N 0.65 mg/L 0.50 12/2/15 11:57 JP BEPA 300.0
Nitrite-N ND mg/L 0.50 12/2/15 11:57 JP BEPA 300.0
Odor 10 T.O.N. 1 12/2/15 04:05 MSA MS2150B-97
Oil/Grease Hexane
Extractable

20.7 mg/L 2.0 12/6/15 14:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated ND mg/L 2.0 12/6/15 14:00 AT HEPA 1664B
Phenolics 0.050 mg/L 0.005 12/14/15 NV 12/17/15 11:42 AMH JEPA 420.4
Phosphorus, Total 3.4 mg/L 0.10 12/4/15 NV 12/10/15 04:17 LJF AEPA 365.1
Sulfide, Total ND mg/L 1.0 12/2/15 19:10 DRM LS4500S2F-00
Surfactants (MBAS) 0.539 mg/L 0.025 12/3/15 02:25 MBW KS5540C-00
Total Dissolved Solids 300 mg/L 5 12/2/15 08:53 ML BS2540C-11
Total Kjeldahl Nitrogen 33.9 mg/L 4.0 12/3/15 J1H 12/8/15 11:00 C_W AS4500NH3G-11
Total Nitrogen 34.6 mg/L 1.20 1/6/16 20:51 NJA ACalculation
Total Suspended Solids 190 mg/L 5 12/1/15 22:18 NV BS2540D-11
Turbidity 87.2 NTU 0.10 12/3/15 03:09 MSA BS2130B-01

METALS
Hardness 137 mg/L 0.66 12/2/15 JPS 12/3/15 13:05 TSS P1EPA 200.7
Trivalent Chromium ND mg/L 0.010 12/15/15 10:51 AGM BCalculation
Aluminum, Total 0.75 mg/L 0.040 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Antimony, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
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Report ID: 2110770 - 1/7/2016 Page 6 of 32

Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55CPS/EPS1 (72/28) LTCPWWCSO

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:43

CntrMethod

Arsenic, Total ND mg/L 0.0015 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Cadmium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Chromium, Total 0.0048 mg/L 0.0010 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Copper, Total 0.066 mg/L 0.0025 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Iron, Total 2.7 mg/L 0.060 12/2/15 JPS 12/3/15 13:05 TSS P1EPA 200.7
Lead, Total 0.0094 mg/L 0.0010 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Mercury, Total ND mg/L 0.00020 12/10/15 MNP 12/10/15 12:09 MNP P3EPA 245.1
Molybdenum, Total 0.0018 mg/L 0.0010 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Selenium, Total ND mg/L 0.0020 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Thallium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8
Zinc, Total 0.12 mg/L 0.0025 12/3/15 JPS 12/4/15 04:29 ZMC P2EPA 200.8

MICROBIOLOGY
Enterococcus 242000 col/100mL 100 12/1/15 14:18 LLJ RS9230D
Fecal Coliform 21000000 col/100mL 100000

0
12/1/15 15:04 LLJ QSM9222D+EPA

625/R-92/013
APX F

Sub'd to NELAP CERTIFIED Lab
Gross Alpha ND pCi/L 2.60 12/11/15 10:43 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.20 pCi/L 12/11/15 10:43 SUB YEPA 900.0
Gross Beta 10.5 pCi/L 2.80 12/11/15 10:43 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 2.40 pCi/L 12/11/15 10:43 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55CPS1

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:43

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Bromodichloromethane ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Chlorodibromomethane ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Chloroform ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Ethylbenzene ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Methylene Chloride ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Tetrachloroethene ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Toluene ND ug/L 5.0 12/2/15 23:27 DD SEPA 624
Total Xylenes ND ug/L 15.0 12/2/15 23:27 DD SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 97.1 % 72 - 142 12/2/15 23:27 DD SEPA 624
4-Bromofluorobenzene (S) 97.8 % 73 - 119 12/2/15 23:27 DD SEPA 624
Dibromofluoromethane (S) 86.1 % 74 - 132 12/2/15 23:27 DD SEPA 624
Toluene-d8 (S) 89.4 % 75 - 133 12/2/15 23:27 DD SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
Chrysene ND ug/L 1.4 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
bis(2-Ethylhexyl)phthalate 7.3 ug/L 2.8 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
Phenanthrene ND ug/L 1.4 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 98.4 % 47 - 128 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
2-Fluorobiphenyl (S) 74 % 52 - 118 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
2-Fluorophenol (S) 35 % 20 - 87 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
Nitrobenzene-d5 (S) 74.3 % 27 - 139 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
Phenol-d5 (S) 26.6 % 10 - 81 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625
Terphenyl-d14 (S) 82.4 % 46 - 133 12/3/15 CAC 12/4/15 10:21 DHF UEPA 625

Pesticides and PCBs
Dieldrin 0.020 ug/L 0.019 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
Total Polychlorinated
Biphenyl

| ug/L 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608

Aroclor-1016 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
Aroclor-1221 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
Aroclor-1232 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
Aroclor-1242 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55CPS1

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:43

CntrMethod

Aroclor-1248 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
Aroclor-1254 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
Aroclor-1260 ND ug/L 0.47 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 32.1 % 30 - 150 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608
Tetrachloro-m-xylene (S) 51.2 % 36 - 112 12/7/15 JSR 12/9/15 17:55 RWS WEPA 608

WET CHEMISTRY
Ammonia-N 20.0 mg/L 0.100 12/2/15 19:24 JAM AD6919-09
Biochemical Oxygen
Demand

94.0 mg/L 2.0 12/2/15 04:20 GMM BS5210B-11

Carbonaceous BOD 92.3 mg/L 2.0 12/2/15 06:55 GMM BS5210B-11
Carbonaceous BOD 20 Day 151 mg/L 2.0 12/2/15 11:27 GMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 12/14/15 MMA 12/15/15 00:20 LJF GEPA 335.4
Dissolved Oxygen 2.5 mg/L 1.0 12/7/15 07:28 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

36.1 ug/L 20.0 12/9/15 11:36 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 12/2/15 01:11 MSA BS3500CrB-09
Nitrate-N 0.90 mg/L 0.50 12/2/15 12:10 JP BEPA 300.0
Nitrite-N ND mg/L 0.50 12/2/15 12:10 JP BEPA 300.0
Odor 5 T.O.N. 1 12/2/15 04:05 MSA MS2150B-97
Oil/Grease Hexane
Extractable

12.4 mg/L 2.1 12/6/15 14:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated ND mg/L 2.1 12/6/15 14:00 AT HEPA 1664B
Phenolics 0.028 mg/L 0.005 12/14/15 NV 12/17/15 11:43 AMH JEPA 420.4
Phosphorus, Total 2.5 mg/L 0.10 12/4/15 NV 12/10/15 04:17 LJF AEPA 365.1
Sulfide, Total ND mg/L 1.0 12/2/15 19:10 DRM LS4500S2F-00
Surfactants (MBAS) 0.505 mg/L 0.025 12/3/15 02:25 MBW KS5540C-00
Total Dissolved Solids 277 mg/L 5 12/2/15 08:53 ML BS2540C-11
Total Kjeldahl Nitrogen 23.5 mg/L 4.0 12/3/15 J1H 12/8/15 11:00 C_W AS4500NH3G-11
Total Nitrogen 24.4 mg/L 1.20 12/14/15 14:11 NJA ACalculation
Total Suspended Solids 186 mg/L 5 12/1/15 22:18 NV BS2540D-11
Turbidity 81.9 NTU 0.10 12/3/15 03:09 MSA BS2130B-01

METALS
Hardness 127 mg/L 0.66 12/2/15 JPS 12/3/15 13:17 TSS P1EPA 200.7
Trivalent Chromium ND mg/L 0.010 12/15/15 10:52 AGM BCalculation
Aluminum, Total 0.40 mg/L 0.040 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Antimony, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55CPS1

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:43

CntrMethod

Arsenic, Total ND mg/L 0.0015 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Cadmium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Chromium, Total 0.0014 mg/L 0.0010 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Copper, Total 0.041 mg/L 0.0025 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Iron, Total 1.3 mg/L 0.060 12/2/15 JPS 12/3/15 13:17 TSS P1EPA 200.7
Lead, Total 0.0096 mg/L 0.0010 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Mercury, Total ND mg/L 0.00020 12/10/15 MNP 12/10/15 12:10 MNP P3EPA 245.1
Molybdenum, Total 0.0012 mg/L 0.0010 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Selenium, Total ND mg/L 0.0020 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Thallium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8
Zinc, Total 0.13 mg/L 0.0025 12/3/15 JPS 12/4/15 04:33 ZMC P2EPA 200.8

MICROBIOLOGY
Enterococcus 199000 col/100mL 100 12/1/15 14:18 LLJ RS9230D
Fecal Coliform 3700000 col/100mL 100000 12/1/15 16:28 LLJ QSM9222D+EPA

625/R-92/013
APX F

Sub'd to NELAP CERTIFIED Lab
Gross Alpha ND pCi/L 2.50 12/11/15 10:43 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.00 pCi/L 12/11/15 10:43 SUB YEPA 900.0
Gross Beta 9.50 pCi/L 2.70 12/11/15 10:43 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 2.20 pCi/L 12/11/15 10:43 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:5514th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770003

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:20

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Bromodichloromethane ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Chlorodibromomethane ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Chloroform ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Ethylbenzene ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Methylene Chloride ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Tetrachloroethene ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Toluene ND ug/L 5.0 12/3/15 00:11 DD SEPA 624
Total Xylenes ND ug/L 15.0 12/3/15 00:11 DD SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 100 % 72 - 142 12/3/15 00:11 DD SEPA 624
4-Bromofluorobenzene (S) 98 % 73 - 119 12/3/15 00:11 DD SEPA 624
Dibromofluoromethane (S) 83.4 % 74 - 132 12/3/15 00:11 DD SEPA 624
Toluene-d8 (S) 90.5 % 75 - 133 12/3/15 00:11 DD SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
Chrysene ND ug/L 1.4 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
bis(2-Ethylhexyl)phthalate 8.0 ug/L 2.8 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
Phenanthrene ND ug/L 1.4 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 99.3 % 47 - 128 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
2-Fluorobiphenyl (S) 64.3 % 52 - 118 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
2-Fluorophenol (S) 40.9 % 20 - 87 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
Nitrobenzene-d5 (S) 68.9 % 27 - 139 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
Phenol-d5 (S) 31 % 10 - 81 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625
Terphenyl-d14 (S) 85.6 % 46 - 133 12/4/15 CAC 12/6/15 18:58 GEC UEPA 625

Pesticides and PCBs
Dieldrin ND ug/L 0.019 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608
Total Polychlorinated
Biphenyl

| ug/L 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608

Aroclor-1016 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608
Aroclor-1221 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608
Aroclor-1232 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608
Aroclor-1242 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:5514th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770003

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:20

CntrMethod

Aroclor-1248 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608
Aroclor-1254 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608
Aroclor-1260 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 23.9 % 30 - 150 12/7/15 JSR 12/9/15 18:18 RWS W2 EPA 608
Tetrachloro-m-xylene (S) 43.8 % 36 - 112 12/7/15 JSR 12/9/15 18:18 RWS WEPA 608

WET CHEMISTRY
Ammonia-N 13.4 mg/L 0.100 12/2/15 19:43 JAM AD6919-09
Biochemical Oxygen
Demand

81.9 mg/L 2.0 12/2/15 04:20 GMM BS5210B-11

Carbonaceous BOD 63.4 mg/L 2.0 12/2/15 06:55 GMM BS5210B-11
Carbonaceous BOD 20 Day 72.2 mg/L 2.0 12/2/15 11:27 GMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 12/14/15 MMA 12/15/15 00:20 LJF GEPA 335.4
Dissolved Oxygen 1.5 mg/L 1.0 12/7/15 07:28 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

41.2 ug/L 20.0 12/9/15 12:08 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 12/2/15 01:11 MSA BS3500CrB-09
Nitrate-N 2.0 mg/L 0.50 12/2/15 07:51 JP BEPA 300.0
Nitrite-N ND mg/L 0.50 12/2/15 07:51 JP BEPA 300.0
Odor 10 T.O.N. 1 12/2/15 04:05 MSA MS2150B-97
Oil/Grease Hexane
Extractable

8.4 mg/L 2.0 12/6/15 14:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated ND mg/L 2.0 12/6/15 14:00 AT HEPA 1664B
Phenolics 0.016 mg/L 0.005 12/14/15 NV 12/17/15 11:44 AMH JEPA 420.4
Phosphorus, Total 2.3 mg/L 0.10 12/4/15 NV 12/10/15 04:17 LJF AEPA 365.1
Sulfide, Total ND mg/L 1.0 12/2/15 19:10 DRM LS4500S2F-00
Surfactants (MBAS) 0.383 mg/L 0.025 12/3/15 02:25 MBW KS5540C-00
Total Dissolved Solids 230 mg/L 5 12/2/15 08:53 ML BS2540C-11
Total Kjeldahl Nitrogen 21.0 mg/L 4.0 12/3/15 J1H 12/8/15 11:00 C_W AS4500NH3G-11
Total Nitrogen 23.0 mg/L 1.20 12/14/15 14:11 NJA ACalculation
Total Suspended Solids 112 mg/L 5 12/1/15 22:18 NV BS2540D-11
Turbidity 57.4 NTU 0.10 12/3/15 03:09 MSA BS2130B-01

METALS
Hardness 102 mg/L 0.66 12/2/15 JPS 12/3/15 13:21 TSS P1EPA 200.7
Trivalent Chromium ND mg/L 0.010 12/15/15 10:52 AGM BCalculation
Aluminum, Total 0.25 mg/L 0.040 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Antimony, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:5514th & Crozer

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770003

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 09:20

CntrMethod

Arsenic, Total ND mg/L 0.0015 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Cadmium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Chromium, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Copper, Total 0.029 mg/L 0.0025 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Iron, Total 0.47 mg/L 0.060 12/2/15 JPS 12/3/15 13:21 TSS P1EPA 200.7
Lead, Total 0.0060 mg/L 0.0010 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Mercury, Total ND mg/L 0.00020 12/10/15 MNP 12/10/15 12:11 MNP P3EPA 245.1
Molybdenum, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Selenium, Total ND mg/L 0.0020 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Thallium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8
Zinc, Total 0.067 mg/L 0.0025 12/3/15 JPS 12/4/15 04:37 ZMC P2EPA 200.8

MICROBIOLOGY
Enterococcus 173000 col/100mL 100 12/1/15 14:18 LLJ RS9230D
Fecal Coliform 1030000 col/100mL 10000 12/1/15 16:28 LLJ Q1 SM9222D+EPA

625/R-92/013
APX F

Sub'd to NELAP CERTIFIED Lab
Gross Alpha ND pCi/L 2.30 12/11/15 10:43 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.20 pCi/L 12/11/15 10:43 SUB YEPA 900.0
Gross Beta 8.20 pCi/L 2.70 12/11/15 10:43 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 2.10 pCi/L 12/11/15 10:43 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770004

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 11:00

CntrMethod

VOLATILE ORGANICS
Benzene ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Bromodichloromethane ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Chlorodibromomethane ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Chloroform ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Ethylbenzene ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Methyl t-Butyl Ether ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Methylene Chloride ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Tetrachloroethene ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Toluene ND ug/L 5.0 12/3/15 00:33 DD SEPA 624
Total Xylenes ND ug/L 15.0 12/3/15 00:33 DD SEPA 624

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,2-Dichloroethane-d4 (S) 98.7 % 72 - 142 12/3/15 00:33 DD SEPA 624
4-Bromofluorobenzene (S) 95 % 73 - 119 12/3/15 00:33 DD SEPA 624
Dibromofluoromethane (S) 85.1 % 74 - 132 12/3/15 00:33 DD SEPA 624
Toluene-d8 (S) 90.7 % 75 - 133 12/3/15 00:33 DD SEPA 624

SEMIVOLATILES
Benzo(a)anthracene ND ug/L 1.4 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625
Chrysene ND ug/L 1.4 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625
bis(2-Ethylhexyl)phthalate 4.9 ug/L 2.8 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625
N-Nitroso-di-n-propylamine ND ug/L 2.8 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625
Phenanthrene ND ug/L 1.4 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

2,4,6-Tribromophenol (S) 45.9 % 47 - 128 12/4/15 CAC 12/6/15 19:23 GEC U2 EPA 625
2-Fluorobiphenyl (S) 69.3 % 52 - 118 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625
2-Fluorophenol (S) 17.5 % 20 - 87 12/4/15 CAC 12/6/15 19:23 GEC U1 EPA 625
Nitrobenzene-d5 (S) 76.9 % 27 - 139 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625
Phenol-d5 (S) 23.6 % 10 - 81 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625
Terphenyl-d14 (S) 88.4 % 46 - 133 12/4/15 CAC 12/6/15 19:23 GEC UEPA 625

Pesticides and PCBs
Dieldrin ND ug/L 0.019 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
Total Polychlorinated
Biphenyl

| ug/L 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608

Aroclor-1016 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
Aroclor-1221 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
Aroclor-1232 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
Aroclor-1242 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770004

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 11:00

CntrMethod

Aroclor-1248 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
Aroclor-1254 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
Aroclor-1260 ND ug/L 0.47 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

Decachlorobiphenyls (S) 39.8 % 30 - 150 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608
Tetrachloro-m-xylene (S) 52.9 % 36 - 112 12/7/15 JSR 12/9/15 18:40 RWS WEPA 608

WET CHEMISTRY
Ammonia-N 3.63 mg/L 0.100 12/2/15 20:02 JAM AD6919-09
Biochemical Oxygen
Demand

70.7 mg/L 2.0 12/2/15 04:20 GMM BS5210B-11

Carbonaceous BOD 49.4 mg/L 2.0 12/2/15 06:55 GMM BS5210B-11
Carbonaceous BOD 20 Day 96.8 mg/L 2.0 12/2/15 11:27 GMM BS5210B-11
Cyanide, Total ND mg/L 0.0050 12/14/15 MMA 12/15/15 00:20 LJF GEPA 335.4
Dissolved Oxygen 4.4 mg/L 1.0 12/7/15 07:28 RMM BS4500OG-01
Halogen, Total Organic
(TOX)

ND ug/L 20.0 12/9/15 12:40 PAG NSW846 9020B

Hexavalent Chromium ND mg/L 0.010 12/2/15 01:11 MSA BS3500CrB-09
Nitrate-N ND mg/L 0.50 12/2/15 09:26 JP BEPA 300.0
Nitrite-N ND mg/L 0.50 12/2/15 09:26 JP BEPA 300.0
Odor 2 T.O.N. 1 12/2/15 04:05 MSA MS2150B-97
Oil/Grease Hexane
Extractable

2.6 mg/L 2.1 12/6/15 14:00 AT HEPA 1664B

Oil/Grease Silica Gel Treated ND mg/L 2.1 12/6/15 14:00 AT HEPA 1664B
Phenolics 0.009 mg/L 0.005 12/14/15 NV 12/17/15 11:45 AMH JEPA 420.4
Phosphorus, Total 1.4 mg/L 0.10 12/4/15 NV 12/10/15 04:17 LJF AEPA 365.1
Sulfide, Total ND mg/L 1.0 12/2/15 19:10 DRM LS4500S2F-00
Surfactants (MBAS) 0.067 mg/L 0.025 12/3/15 02:25 MBW KS5540C-00
Total Dissolved Solids 26 mg/L 5 12/2/15 08:53 ML BS2540C-11
Total Kjeldahl Nitrogen 8.3 mg/L 4.0 12/3/15 J1H 12/8/15 11:00 C_W AS4500NH3G-11
Total Nitrogen 8.30 mg/L 1.20 12/14/15 14:11 NJA ACalculation
Total Suspended Solids 200 mg/L 5 12/1/15 22:18 NV BS2540D-11
Turbidity 80.6 NTU 0.10 12/3/15 03:09 MSA BS2130B-01

METALS
Hardness 31.5 mg/L 1.7 12/3/15 JPS 12/4/15 07:50 TSS P1EPA 200.7
Trivalent Chromium ND mg/L 0.010 12/15/15 10:53 AGM BCalculation
Aluminum, Total 0.44 mg/L 0.040 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Antimony, Total 0.0018 mg/L 0.0010 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
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Workorder: 2110770 2015-LOWER DELAWARE TESTING

ANALYTICAL RESULTS

12/1/2015 13:55Sun & Hancock

Matrix: Water

Parameters

Lab ID:

Sample ID:

2110770004

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

12/1/2015 11:00

CntrMethod

Arsenic, Total ND mg/L 0.0015 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Cadmium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Chromium, Total 0.0031 mg/L 0.0010 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Copper, Total 0.032 mg/L 0.0025 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Iron, Total 1.5 mg/L 0.15 12/3/15 JPS 12/4/15 07:50 TSS P1EPA 200.7
Lead, Total 0.020 mg/L 0.0010 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Mercury, Total 0.0011 mg/L 0.00020 12/10/15 MNP 12/10/15 12:12 MNP P3EPA 245.1
Molybdenum, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Selenium, Total ND mg/L 0.0020 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Silver, Total ND mg/L 0.0010 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Thallium, Total ND mg/L 0.00050 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8
Zinc, Total 0.20 mg/L 0.0025 12/3/15 JPS 12/4/15 04:40 ZMC P2EPA 200.8

MICROBIOLOGY
Enterococcus 34500 col/100mL 100 12/1/15 14:18 LLJ RS9230D
Fecal Coliform 2100000 col/100mL 100000 12/1/15 16:28 LLJ QSM9222D+EPA

625/R-92/013
APX F

Sub'd to NELAP CERTIFIED Lab
Gross Alpha 2.70 pCi/L 2.40 12/11/15 10:43 SUB YEPA 900.0
Gross Alpha Uncertainty  +/- 1.50 pCi/L 12/11/15 10:43 SUB YEPA 900.0
Gross Beta 4.20 pCi/L 2.70 12/11/15 10:43 SUB YEPA 900.0
Gross Beta Uncertainty  +/- 1.60 pCi/L 12/11/15 10:43 SUB YEPA 900.0

Project Coordinator
Mr. Brad W Kintzer
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PARAMETER QUALIFIERS

#Lab ID Analytical MethodSample ID Analyte

1
This is an estimated result.
2110770003 SM9222D+EPA 625/R-92/013 APX F14th & Crozer Fecal Coliform

2
The surrogate Decachlorobiphenyls for method EPA 608 was outside of control limits. The % Recovery was reported as 23.9 and the control
limits were 30 to 150. This result was reported at a dilution of 1.

2110770003 EPA 60814th & Crozer Decachlorobiphenyls

1
The surrogate 2-Fluorophenol for method EPA 625 was outside of control limits. The % Recovery was reported as 17.5 and the control limits
were 20 to 87. This result was reported at a dilution of 1.

2110770004 EPA 625Sun & Hancock 2-Fluorophenol

2
The surrogate 2,4,6-Tribromophenol for method EPA 625 was outside of control limits. The % Recovery was reported as 45.9 and the control
limits were 47 to 128. This result was reported at a dilution of 1.

2110770004 EPA 625Sun & Hancock 2,4,6-Tribromophenol
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ATTACHMENT G 

Historical Receiving Water Sampling for the Chester 
and Ridley Creeks 
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ATTACHMENT H 

Development of the Initial Parameters Considered List 

  





DEVELOPMENT OF THE INITIAL PARAMETERS CONSIDERED LIST

SUMMARY

From 2014 PA Integrated Water 

Quality Monitoring and Assessment                                  

Report [aka 303(d) List]

From PA Code CH 93, 25 §93.7 

for TSF, WWF & MF 

Designations

From DRBC for Zone 4

From DRBC's 2014 

Delaware River and Bay 

Water Quality Assessment

FROM NPDES PERMIT - 

required sampling of CSO 

discharges

FROM NPDES PERMIT - 

required sampling of 

Stormwater Outfall #28 at 

Plant

FROM NPDES PERMIT - 

required sampling of 

Plant's Effluent at Outfall 

001

FROM EPA's CSO Guidance 

Document (Pg. 2-32)

INITIAL LIST OF PARAMETERS

CONSIDERED

PCBs (Fish Consumption) Alkalinity Alkalinity Aluminum (Aquatic Life) Ammonia CBOD5 Ammonia Indicator Bacteria Bacteria - Enterococcus

Siltation (TSS) Ammonia Bacteria - Enterococcus PCBs (Fish Consumption) Biological Oxygen Demand Chemical Oxygen Demand Bacteria - Fecal Coliform BOD Bacteria - Fecal Coliform

Bacteria - Fecal Coliform Bacteria - Fecal Coliform Fecal Coliform Dissolved Iron Cadmium Metals Alkalinity

Total Residual Chlorine (TRC) Dissolved Oxygen (DO) Phosphorus pH CBOD20 Nutrients Aluminum (Aquatic Life)

Dissolved Oxygen (DO) pH TSS Oil and Grease CBOD5 pH Ammonia

Fecal Coliform Bacteria Phenols TKN Chlorine TDS Biological Oxygen Demand (BOD)

Iron (Fe) Radioactivity - alpha emitters Total Phosphorus Chlorodibromomethane TSS Cadmium 

Osmotic Pressure Radioactivity - beta emitters TSS Copper Dissolved Oxygen (DO) CBOD20

pH Synthetic Detergents Cyanide Toxics CBOD5

Temperature Temperature Dichlorobromomethane Biological Assessment Chlorine

Threshold Odor Number (TON) Lead Sediment Chlorodibromomethane

Total Dissolved Solids (TDS) Nitrate Copper

Turbidity Nitrite Cyanide

Oil and Grease Dichlorobromomethane

PCBs Dissolved Oxygen (DO)

pH Iron (Fe)

TDS Lead

Total Kjeldahl Nitrogen (TKN) Metals

TSS Nitrate

Zinc Nitrite

Nutrients

Oil and Grease

PCBs (Fish Consumption)

pH

Phenols

Phosphorus

Radioactivity - alpha emitters

Radioactivity - beta emitters

Synthetic Detergents

Temperature

Threshold Odor Number (TON)

Total Kjeldahl Nitrogen (TKN)

Total Dissolved Solids (TDS)

Total Phosphorus

Total Residual Chlorine (TRC)

Total Suspended Solids (TSS)

Toxics

Turbidity

Zinc

REFERENCES FOR THE LIST
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DELCORA LTCPU

POI Sampling Results Comparison

1/15/2016

Parameter of Interest (POIs) Units

Upper

Delaware

100% WQS

Lower

Delaware

100% WQS

STORET/

Wet Lower Delaware River 

Sampling results

Chester

100% WQS

STORET/

 Chester Creek

Wet Sampling 

results

Ridley

100% WQS

STORET/

 Ridley Creek

Wet Sampling 

results

Sampling Date

Sampling location

Nov 19, 2015

CPS1

Dec 1, 2015

CPS1

9/15/2014

892062

1.16 miles

Upstream of

Outfall 14

10/20/2014

892062

1.16 miles

Upstream of

Outfall 14

4/21/2015

892062

1.16 miles

Upstream of

Outfall 14

5/19/2015

892062

1.16 miles

Upstream of

Outfall 14

9/15/2014

332049

2.82 miles

Downstream

of Outfall 2

10/20/2014

332049

2.82 miles

Downstream

of Outfall 2

4/21/2015

332049

2.82 miles

Downstream

of Outfall 2

5/19/2015

332049

2.82 miles

Downstream

of Outfall 2

12/3/2014

WQN0182

1.98 miles

Downstream of

Outfall 2

 Nov 19, 2015

14TH & 

CROZER

Dec 1, 2015

14TH & 

CROZER

8/12/2010 

Baseline/

Upstream

of 14TH & 

CROZER

9/30/2010 

Baseline/

Upstream

of 14TH & 

CROZER

10/14/2010 

Baseline/

Upstream

of 14TH &

CROZER

8/12/2010

Downstream

of 14TH &

CROZER

9/30/2010

Downstream

of 14TH &

CROZER

10/14/2010

Downstream

of 14TH &

CROZER

5/12/2010

DRBC422094

0.09 miles

Downstream

of Outfall 12

Nov 19, 2015

SUN & HANCOCK

Dec 1, 2015

SUN & HANCOCK

8/12/2010 

Baseline/

Upstream

of SUN &

HANCOCK

9/30/2010

Baseline/

Upstream

of SUN &

HANCOCK

10/14/2010

Baseline/

Upstream

of SUN &

HANCOCK

8/12/2010

Downstream

of SUN & 

HANCOCK

9/30/2010

Downstream

of SUN & 

HANCOCK

10/14/2010

Downstream

of SUN & 

HANCOCK

5/12/2010

DRBC422120

0.13 miles

Downstream

of Outfall 15

Benzene ug/L 14 ND ND 0.61 14 ND ND 14 ND ND

Bromodichloromethane ug/L 17 ND ND 0.55 17 ND ND 17 ND ND

Chlorodibromomethane ug/L 13 ND ND 0.4 13 ND ND 13 ND ND

Chloroform ug/L 470 ND ND 1900 470 ND ND 0.5 470 ND ND 0.5

Ethylbenzene ug/L 2100 ND ND 530 2100 ND ND 0.5 2100 ND ND 0.5

Methyl t-Butyl Ether ug/L No Standard ND ND No Standard No Standard ND ND 0.5 No Standard ND ND 0.5

Methylene Chloride ug/L 590 ND ND 4.6 590 ND ND 590 ND ND

Tetrachloroethene ug/L 3.3 ND ND 0.69 3.3 ND ND 3.3 ND ND

Toluene ug/L 1700 ND ND 1300 1700 ND ND 0.5 1700 ND ND 0.5

Total Xylenes, Acute ug/L 1100 ND ND 1100 1100 ND ND 1100 ND ND

Total Xylenes, Chronic ug/L 210 ND ND 210 210 ND ND 210 ND ND

Benzo(a)anthracene, Acute ug/L 0.5 ND ND ND ND 0.0038 ND ND 0.5 ND ND 0.5 ND ND

Benzo(a)anthracene, Chronic ug/L 0.1 ND ND ND ND 0.0038 ND ND 0.1 ND ND 0.1 ND ND

Chrysene ug/L 18 ND ND 0.0038 ND ND 18 ND ND 18 ND ND

bis(2-Ethylhexyl)phthalate ug/L 2.2 12.0 7.3 1.2 2.2 4.4 8.0 2.2 11.8 4.9

N-Nitroso-di-n-propylamine ug/L 0.51 ND ND ND ND 0.005 ND ND 0.51 ND ND 0.51 ND ND

Phenanthrene, Acute ug/L 5 ND ND 5 5 ND ND 5 ND ND

Phenanthrene, Chronic ug/L 1 ND ND 1 1 ND ND 1 ND ND

Dieldrin ug/L 0.000054 ND 0.020 0.000052 0.000054 ND ND 0.000054 ND ND

Total Polychlorinated Biphenyl (PCB) ug/L 0.000016 0.0 | 0.000016 0.000016 0.0 | 0.000016 0.0 |

Aroclor-1016 ug/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Aroclor-1221 ug/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Aroclor-1232 ug/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Aroclor-1242 ug/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Aroclor-1248 ug/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Aroclor-1254 ug/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Aroclor-1260 ug/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Ammonia-N mg/L 10.45 ͣ 7.47 20.0 10.45 ͣ 10.45 ͣ 4.85 13.4 10.45 ͣ 1.63 3.63

Biochemical Oxygen Demand mg/L No Standard 57.7 94.0 No Standard No Standard 51.8 81.9 No Standard 26.2 70.7

Carbonaceous BOD mg/L No Standard 81.5 92.3 No Standard No Standard 66.7 63.4 No Standard 17.3 49.4

Carbonaceous BOD 20 Day mg/L No Standard 7.7 151 No Standard No Standard 12.8 72.2 No Standard ND 96.8

Cyanide, Acute mg/L 22 ND ND 22 22 ND ND 22 ND ND

Cyanide, Chronic mg/L 5.2 ND ND 5.2 5.2 ND ND 5.2 ND ND

Dissolved Oxygen mg/L 3.5 2.5 2.5 6.56 8.59 10.39 6.84 3.5 7.17 8.14 10.32 7.20 13.04 3.5 4.3 1.5 5.65 8.36 8.50 5.42 7.33 7.20 3.5 5.4 4.4 6.85 7.49 7.6 7.09 8.4

Halogen, Total Organic (TOX) ug/L No Standard 26.0 36.1 No Standard No Standard 26.8 41.2 No Standard ND ND

Hexavalent Chromium, Acute mg/L 16 ND ND 16 16 ND ND 16 ND ND

Hexavalent Chromium, Chronic mg/L 10 ND ND 10 10 ND ND 10 ND ND

Nitrate-N mg/L No Standard ND 0.90 No Standard No Standard 0.85 2.0 No Standard ND ND

Nitrite-N mg/L No Standard ND ND No Standard No Standard ND ND No Standard ND ND

Odor T.O.N. 24 30 5 24 24 20 10 24 2 2

Oil/Grease Hexane Extractable mg/L No Standard 14.8 12.4 No Standard No Standard 7.2 8.4 No Standard ND 2.6

Oil/Grease Silica Gel Treated mg/L No Standard ND ND No Standard No Standard 2.3 ND No Standard ND ND

Phenolics mg/L 0.020 0.068 0.028 ND ND 0.020 ND ND 0.020 0.016 0.016 0.020 0.012 0.009

Phosphorus, Total mg/L No Standard 2.1 2.5 No Standard No Standard 1.4 2.3 No Standard 0.56 1.4

Sulfide, Total mg/L No Standard 1.3 ND No Standard No Standard ND ND No Standard ND ND

Surfactants (MBAS) mg/L 1.000 0.557 0.505 1.000 1.000 0.485 0.383 1.000 0.123 0.067

Total Dissolved Solids mg/L No Standard 186 277 No Standard No Standard 150 230 No Standard 39 26

Total Kjeldahl Nitrogen mg/L No Standard 21.2 23.5 No Standard No Standard 14.1 21.0 No Standard 5.3 8.3

Total Nitrogen mg/L No Standard 21.2 24.4 No Standard No Standard 15.0 23.0 No Standard 5.30 8.30

Total Suspended Solids mg/L No Standard 108 186 30 36 21 30 No Standard 27 35 22 19 124 No Standard 140 112 7 158 4 12 56 4 10 No Standard 76 200 <4 58 <4 8 44 <4

Turbidity NTU 150.0 126 81.9 26 29 16 16 150.0 26 33 17 14 150.0 37.2 57.4 150.0 26.2 80.6

Hardness mg/L No Standard 85.2 127 No Standard No Standard 58.1 102 No Standard 18.9 31.5

Trivalent Chromium, Acute mg/L 0.4994 ND ND 0.4994 0.4994 ND ND 0.4994 ND ND

Trivalent Chromium, Chronic mg/L 0.0239 ND ND 0.0239 0.0239 ND ND 0.0239 ND ND

Aluminum, Acute mg/L 0.75 1.2 0.40 0.75 2.875 0.75 0.64 0.25 0.75 0.47 0.44

Aluminum, Chronic mg/L 0.09 1.2 0.40 0.09 2.875 0.09 0.64 0.25 0.09 0.47 0.44

Antimony, Total mg/L 0.0056 ND ND 0.0056 0.0056 0.0013 ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0056 0.0023 0.0018 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Arsenic, Acute mg/L 0.34 ND ND 0.01 0.34 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.34 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Arsenic, Chronic mg/L 0.15 ND ND 0.01 0.15 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.15 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Cadmium, Acute mg/L 0.0010 ᵇ ND ND 0.0010 ᵇ 0.0010 ᵇ ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0010 ᵇ ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cadmium, Chronic mg/L 0.0001 ᵇ ND ND 0.0001 ᵇ 0.0001 ᵇ ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0001 ᵇ ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Chromium, Total mg/L No Standard 0.011 0.0014 No Standard ND No Standard 0.0094 ND <0.002 0.016 <0.002 <0.002 0.005 <0.002 No Standard 0.0032 0.0031 <0.002 0.005 <0.002 <0.002 0.003 <0.002

Copper, Acute mg/L 0.011 ᵇ 0.042 0.041 0.0028 0.0032 0.011 ᵇ 0.005 0.0068 0.0103 0.010 ͨ 0.033 0.029 0.007 0.017 0.007 0.006 0.008 0.007 <0.010 0.010 ͨ 0.025 0.032 <0.005 0.015 0.006 <0.005 0.009 0.006 <0.010

Copper, Chronic mg/L 0.007 ᵇ 0.042 0.041 0.0028 0.0032 0.007 ᵇ 0.0103 0.007 ͨ 0.033 0.029 0.007 0.017 0.007 0.006 0.008 0.007 <0.010 0.007 ͨ 0.025 0.032 <0.005 0.015 0.006 <0.005 0.009 0.006 <0.010

Iron, Total mg/L 0.3 2.9 1.3 0.3 4.2 0.30 0.76 0.47 0.37 0.3 0.72 1.5 0.561

Lead, Acute mg/L 0.0380 0.028 0.0096 0.0016 0.0023 0.0380 ND ND 0.0069 0.0380 0.016 0.0060 0.002 0.013 0.002 0.002 0.006 0.002 0.0380 0.0081 0.020 <0.002 0.008 <0.002 <0.002 0.004 <0.002

Lead, Chronic mg/L 0.0054 0.028 0.0096 0.0016 0.0023 0.0054 0.0069 0.0054 0.016 0.0060 0.002 0.013 0.002 0.002 0.006 0.002 0.0054 0.0081 0.020 <0.002 0.008 <0.002 <0.002 0.004 <0.002

Mercury, Total mg/L 0.000051 0.00020 ND ND 0.000022 0.00005 ND ND 0.000051 ND ND 0.000051 ND 0.0011

Molybdenum, Total mg/L No Standard 0.0013 0.0012 No Standard No Standard 0.0027 ND No Standard 0.0031 ND

Selenium, Acute mg/L 0.02 ND ND 0.02 0.02 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.02 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Selenium, Chronic mg/L 0.0046 ND ND 0.0046 0.0046 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0046 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Silver, Total mg/L 0.0019 ᵇ ND ND 0.0019 ᵇ 0.0019 ᵇ ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0019 ᵇ ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Thallium, Total mg/L 0.00047 ND ND 0.00024 0.00047 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.00047 ND ND <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Zinc, Total mg/L 0.098 ᵇ 0.22 0.13 0.0042 0.0138 0.0033 0.0112 0.098 ᵇ 0.0020 0.0087 0.0032 0.0102 0.025 0.088 ᵇ 0.11 0.067 0.019 0.051 0.020 0.018 0.027 0.025 0.012 0.088 ᵇ 0.14 0.20 0.012 0.034 0.013 0.01 0.029 0.013 0.011

Enterococcus CFU/100ml 88 241960 199000 33 88 77000 173000 88 8160 34500

Fecal Coliform CFU/100ml 770 2600000 3700000 160 170 160 93 200 83 120 110 770 470000 1030000 9700 10000 240 830 10000 350 770 1260000 2100000 720 >10000 240 880 >10000 1600

LEGEND:

Value Exceeds WQS

ND Non Detection

ND Screening of POIs

303(d) list Impairement

|

Value Greater than or

Equal to Method

Detection Limit but Below Reportable 

Detection Limit (RDL)

No Standard but Present

in Combined Sewer Discharge

c

WET WEATHER CSO 18

SAMPLING RESULTS

Value for pH = 7.1 found in DRBC 

Water Quality Regulations, 

Section 4.20.5 Paragraph A.3

Value for Average Ca, Mg 

Hardness = 84 mg/l. Average 

value is based on EPA STORET 

station data from 2010-2015 in 

Delaware River

Value for Average Ca, Mg 

Hardness = 74 mg/l found in DRBC 

Water Quality Regulations, 

Section 4.20.5 Paragraph A.2 in 

Chester and Ridley Creeks

b

a

Footnotes

Historical

 Ridley Creek Sampling results

WET WEATHER

CPS WET WELL 

SAMPLING RESULTS

STORET/

 Dry Upper Delaware River Sampling results

STORET/

Dry Lower Delaware River Sampling results

WET WEATHER CSO 19

SAMPLING RESULTS

Historical

Chester Creek Sampling results

Printed on 1/15/2016 at 12:45 PM 1 of 1
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DELCORA LTCPU

Summary of STORET Data Showing Exceedance in All Receiving Bodies

2010-2015

Parameter Note

Location Chester Ridley Chester Ridley Chester Ridley 

Station ID

(Upstream or

Downstream of Outfall)

892062 

(Upstream

of Outfall 14)

WQN0182,

332049

(Downstream

of Outfall 2)

422094

(Downstream 

of Outfall 12)

422120

(Downstream 

of Outfall 15)

892062 

(Upstream

of Outfall 14)

WQN0182,

332049

(Downstream

of Outfall 2)

422094

(Downstream 

of Outfall 12)

422120

(Downstream 

of Outfall 15)

892062 

(Upstream

of Outfall 14)

WQN0182,

332049

(Downstream

of Outfall 2)

422094

(Downstream 

of Outfall 12)

422120

(Downstream 

of Outfall 15)

bis(2-Ethylhexyl)phthalate 0 0 0 0 0 0 0 0 0 0 0 0

Dieldrin 0 0 0 0 0 0 0 0 0 0 0 0

Total Polychlorinated Biphenyl 0 0 0 0 0 0 0 0 0 0 0 0

Ammonia-N 0 25 0 0 0 0 0 0 0 0 0 0

Biochemical Oxygen Demand 0 0 0 0 0 0 0 0 0 0 0 0 No Standard

Carbonaceous BOD 0 0 0 0 0 0 0 0 0 0 0 0 No Standard

Carbonaceous BOD 20 Day 0 0 0 0 0 0 0 0 0 0 0 0 No Standard

Dissolved Oxygen 34 61 0 0 0 0 0 0 0 0 0 0

Nitrate-N 0 0 0 0 0 0 0 0 0 0 0 0 No Standard

Nitrite-N 0 0 0 0 0 0 0 0 0 0 0 0

Odor 0 0 0 0 0 0 0 0 0 0 0 0

Phenolics 7 10 0 0 0 0 0 0 7 8 0 0

Phosphorus, Total 0 10 1 1 0 0 0 0 0 0 0 0 No Standard

Surfactants (MBAS) 0 0 0 0 0 0 0 0 0 0 0 0

Total Dissolved Solids 34 64 1 1 0 0 0 0 0 0 0 0 No Standard

Total Kjeldahl Nitrogen 0 0 1 1 0 0 0 0 0 0 0 0 No Standard

Total Nitrogen 0 0 0 0 0 0 0 0 0 0 0 0 No Standard

Total Suspended Solids 34 64 1 1 0 0 0 0 0 0 0 0 No Standard

Turbidity 34 35 0 0 0 0 0 0 0 0 0 0

Hardness 36 66 0 0 0 0 0 0 0 0 0 0 No Standard

Aluminum, Acute 0 29 0 0 0 14 0 0 0 0 0 0

Aluminum, Chronic 0 29 0 0 0 29 0 0 0 0 0 0

Antimony, Total 4 0 0 0 0 0 0 0 4 0 0 0

Arsenic, Acute 0 0 0 0 0 0 0 0 0 0 0 0

Arsenic, Chronic 0 0 0 0 0 0 0 0 0 0 0 0

Copper, Acute 36 67 1 1 0 3 0 0 10 6 1 1

Copper, Chronic 36 67 1 1 0 6 1 1 10 6 0 0

Iron, Total 0 29 1 1 0 29 1 1 0 0 0 0

Lead, Acute 36 67 0 0 0 0 0 0 31 37 0 0

Lead, Chronic 36 67 0 0 0 4 0 0 31 37 0 0

Mercury, Total 10 16 0 0 1 0 0 0 6 10 0 0

Zinc, Total 36 67 1 1 0 0 0 0 5 5 0 0

Enterococcus* 0 0 0 0 0 0 0 0 0 0 0 0

Fecal Coliform* 34 35 0 0 0 0 0 0 0 0 0 0

LEGEND

Pollutant Of Concern (POC)*Fecal Coliform was identified as a parameter exceeding water quality standards (WQS) for Chester and Ridley 

Creeks based on historical data from 2010 (see Attachment J). Sufficient historical data indicating WQS exceedance 

for all receiving waterbodies was unavailable, however Enterococcus and Fecal Coliform are considered typical 

parameters associated with CSOs and for this reason are included as POCs.

Parameter of Potential Concern (POPC)

Number of Storet Observations (2010-2015)

Number of Exceedances

(2010-2015)

Number of Non Detects

(2010-2015)

Delaware Delaware Delaware



 



ATTACHMENT K 

NOAA Environmental Sensitivity Index Maps 
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SHORELINE HABITATS (ESI)

1B EXPOSED, SOLID MAN- MADE STRUCTURES

2A EXPOSED WAVE- CUT PLATFORMS IN CLAY, MUD, OR BEDROCK
2B EXPOSED SCARPS AND STEEP SLOPES IN CLAY OR MUD

3A FINE-  TO MEDIUM- GRAINED SAND BEACHES
3B SCARPS AND STEEP SLOPES IN SAND

4  COARSE- GRAINED SAND BEACHES

5  MIXED SAND AND GRAVEL (SHELL) BEACHES

6A GRAVEL BEACHES

6B RIPRAP

7 EXPOSED TIDAL FLATS

8A SHELTERED SCARPS IN CLAY OR MUD

8B SHELTERED, SOLID MAN- MADE STRUCTURES

8C SHELTERED RIPRAP
8E PEAT SHORELINES

9A SHELTERED TIDAL FLATS
9B VEGETATED LOW BANKS

10A SALT- AND BRACKISH- WATER MARSHES

10B FRESHWATER MARSHES

10C SWAMPS

10D SCRUB- SHRUB WETLANDS
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Biological information shown on the maps represents known concentration areas or occurrences, but does not necessarily 
represent the full distribution or range of each species. DNREC, NJDEP ENSP, and PGC provided information for some of the 
federally and state listed species and species of conservation concern for display in the ESI atlas and accompanying digital 
data in 2013-2014. These data represent existing information known to these agencies at the time of the request and should 
never be substituted for consultation with these agencies. This atlas was developed using NJDEP GIS digital data for 
archaeological and historic sites, but this secondary product has not been verified by NJDEP and is not state-authorized. 
Archaeological and historical site information for Delaware was provided by DE Division of Historical and Cultural Affairs.     
 

Delaware/New Jersey/Pennsylvania: ESIMAP 18  
BIOLOGICAL RESOURCES:  
BIRD: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Nesting Migrating Molting 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- ---------------- -------- 
 111 Endangered raptor 2 E NJ X X X X X X X X X X X X JAN-JUL     -       -    
 171 Osprey     X X X X X X X X     MAR-AUG  MAR-MAR SEP-OCT    -    
 317 Threatened raptor T NJ     X X X X X X X X     APR-AUG  SEP-OCT     -    
 441 Bufflehead 10S X X X X X         X X X    -    MAR-APR OCT-DEC    -    
 Canada goose 1000S X X X X X X X X X X X X    -    MAR-APR SEP-NOV    -    
 Canvasback 100S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Common goldeneye 10S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Hooded merganser 10S X X X             X X X    -    FEB-MAR OCT-DEC    -    
 Red-breasted merganser 10S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ring-necked duck 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ruddy duck 100S X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Snow goose 1000S X X X X X       X X X X    -    FEB-MAY SEP-OCT    -    
 442 American black duck 1000S X X X X X X X X X X X X APR-JUN  APR-APR SEP-DEC    -    
 American coot 100S X X X X X     X X X X X    -    FEB-MAR SEP-NOV    -    
 American wigeon 100S X X X X X     X X X X X    -    MAR-APR AUG-NOV    -    
 Bufflehead 10S X X X X X         X X X    -    MAR-APR OCT-DEC    -    
 Canada goose 1000S X X X X X X X X X X X X    -    MAR-APR SEP-NOV    -    
 Canvasback 100S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Common goldeneye 10S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Common merganser 100S X X X X             X X    -    FEB-MAR NOV-DEC    -    
 Gadwall 100S X X X X X X X X X X X X MAY-JUL  MAR-APR OCT-NOV    -    
 Green-winged teal 100S X X X X X     X X X X X    -    FEB-MAR SEP-NOV    -    
 Hooded merganser 10S X X X             X X X    -    FEB-MAR OCT-DEC    -    
 Mallard 1000S X X X X X X X X X X X X MAR-JUN     -       -    
 Mute swan 10S X X X X X X X X X X X X    -       -       -    
 Northern pintail 100S X X X X       X X X X X    -    FEB-APR AUG-SEP    -    
 Northern shoveler 10S X X X X X       X X X X    -    MAR-APR SEP-OCT    -    
 Red-breasted merganser 10S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ring-necked duck 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ruddy duck 100S X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Snow goose 1000S X X X X X       X X X X    -    FEB-MAY SEP-OCT    -    
 Tundra swan 100S X X X X           X X X    -    FEB-APR OCT-NOV    -    
 449 Bufflehead 10S X X X X X         X X X    -    MAR-MAR OCT-NOV    -    
 Canada goose 10000S X X X X X X X X X X X X MAR-JUN  MAR-APR SEP-NOV    -    
 Ring-necked duck 100S X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Ruddy duck 1000S X X X X X X X X X X X X    -    FEB-MAR OCT-NOV    -    
 Scaup 1000S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Snow goose 100S X X X X           X X X    -    FEB-APR OCT-NOV    -    
 450 American black duck 100S X X X X X X X X X X X X APR-JUN  OCT-APR     -    
 American coot 1000S X X X X X       X X X X    -    FEB-APR OCT-NOV    -    
 American wigeon 10S X X X X X       X X X X    -    MAR-APR SEP-OCT    -    
 Bufflehead 10S X X X X X         X X X    -    MAR-MAR OCT-NOV    -    
 Canada goose 10000S X X X X X X X X X X X X MAR-JUN  MAR-APR SEP-NOV    -    
 Common merganser 10S X X X X             X X    -    FEB-MAR NOV-DEC    -    
 Gadwall 100S X X X X X X X X X X X X MAY-JUL  MAR-APR OCT-NOV    -    
 Green-winged teal 100S X X X X X X X X X X X X MAY-JUL  MAR-APR AUG-SEP    -    
 Mallard 100S X X X X X X X X X X X X MAR-JUL  FEB-MAY OCT-DEC    -    
 Mute swan 10S X X X X X X X X X X X X    -       -       -    
 Northern pintail 100S X X X X X       X X X X    -    FEB-MAY SEP-DEC    -    
 Northern shoveler 100S X X X X X       X X X X    -    MAR-APR OCT-NOV    -    
 Ring-necked duck 100S X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Ruddy duck 1000S X X X X X X X X X X X X    -    FEB-MAR OCT-NOV    -    
 Scaup 1000S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Snow goose 100S X X X X           X X X    -    FEB-APR OCT-NOV    -    
 Wood duck 10S X X X X X X X X X X X X MAR-JUN  FEB-MAR OCT-DEC    -    
 457 Bufflehead 100S X X X X X X       X X X    -    MAR-MAY OCT-DEC    -    
 Canada goose 100S X X X X X X X X X X X X APR-JUL  FEB-APR SEP-NOV    -    
 Canvasback 100S X X X X X       X X X X    -    FEB-APR SEP-NOV    -    
 Common goldeneye 10S X X X X X         X X X    -    FEB-APR NOV-DEC    -    
 Long-tailed duck 10S X X X X           X X X    -    FEB-APR OCT-NOV    -    
 Mergansers 100S X X X X X X X X X X X X APR-JUN  FEB-APR OCT-DEC    -    
 Northern shoveler 10S X X X X X     X X X X X    -    MAR-APR AUG-NOV    -    
 Ruddy duck 1000S X X X X X X     X X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 458 American black duck 1000S X X X X X X X X X X X X APR-JUN  FEB-APR OCT-DEC    -    
 Bufflehead 100S X X X X X X       X X X    -    MAR-MAY OCT-DEC    -    
 Canada goose 100S X X X X X X X X X X X X APR-JUL  FEB-APR SEP-NOV    -    
 Canvasback 100S X X X X X       X X X X    -    FEB-APR SEP-NOV    -    
 Common goldeneye 10S X X X X X         X X X    -    FEB-APR NOV-DEC    -    
 Green-winged teal 100S X X X X X     X X X X X    -    MAR-MAY AUG-NOV    -    
 Long-tailed duck 10S X X X X           X X X    -    FEB-APR OCT-NOV    -    
 Mallard 1000S X X X X X X X X X X X X APR-AUG  FEB-MAY SEP-DEC    -    
 Mergansers 100S X X X X X X X X X X X X APR-JUN  FEB-APR OCT-DEC    -    
 Northern pintail 100S X X X X X       X X X X    -    FEB-APR SEP-DEC    -    
 Northern shoveler 10S X X X X X     X X X X X    -    MAR-APR AUG-NOV    -    
 Ruddy duck 1000S X X X X X X     X X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Tundra swan 100S X X X X           X X X    -    FEB-APR OCT-DEC    -    

FISH: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Spawning Eggs Larvae Juveniles Adults 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- -------- -------- ---------- -------- 
 99 Alewife HIGH SPAWNING X X X X X X X X X X X X MAR-MAY  MAR-MAY  APR-JUN  JAN-DEC MAR-JUN  
 American eel PRESENT X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 American shad HIGH SPAWNING     X X X X X X X X X   MAR-JUN  APR-JUN  MAY-JUL  JUN-NOV  MAR-JUN  
 OCT-NOV 
 Blueback herring HIGH SPAWNING X X X X X X X X X X X X MAR-JUN  MAR-JUN  MAY-JUL  JAN-DEC MAR-JUN  
 OCT-NOV 
 100 Alewife HIGH SPAWNING X X X X X X X X X X X X MAR-MAY  MAR-MAY  APR-JUN  JAN-DEC MAR-JUN  
 American eel PRESENT X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 Blueback herring HIGH SPAWNING X X X X X X X X X X X X MAR-JUN  MAR-JUN  MAY-JUL  JAN-DEC MAR-JUN  
 OCT-NOV 
 362 Alewife HIGH SPAWNING     X X X X X X X X     MAR-MAY  MAR-MAY  APR-JUN  JUN-AUG  MAR-OCT  
 American eel LOW X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 American shad HIGH SPAWNING     X X X X X X X X X   MAR-JUN  APR-JUN  MAY-JUL  JUN-NOV  MAR-NOV  
 Atlantic croaker MED           X X X X X X      -       -       -    JUL-OCT  JUN-NOV  
 Atlantic menhaden HIGH           X X X            -       -       -    JUN-JUL  JUN-AUG  
 Bay anchovy MED               X X X X      -       -       -    AUG-OCT  AUG-NOV  
 Blueback herring HIGH     X X X X X X X X X   MAR-JUN  MAR-JUN  MAR-JUN  JUN-NOV  MAR-NOV  
 Channel catfish PRESENT           X X X X X X      -       -       -    JUL-SEP  JUN-NOV  
 Gizzard shad LOW           X X X X X X      -       -       -    JUN-OCT  JUL-NOV  
 Hickory shad LOW     X X X X             MAR-JUN  MAR-JUN  MAR-JUN     -    MAR-JUN  
 Hickory shad E PA LOW     X X X X             MAR-JUN  MAR-JUN  MAR-JUN     -    MAR-JUN  
 Spot HIGH SPRING             X X X          -       -       -    JUL-SEP  JUL-SEP  



 
Biological information shown on the maps represents known concentration areas or occurrences, but does not necessarily 
represent the full distribution or range of each species. DNREC, NJDEP ENSP, and PGC provided information for some of the 
federally and state listed species and species of conservation concern for display in the ESI atlas and accompanying digital 
data in 2013-2014. These data represent existing information known to these agencies at the time of the request and should 
never be substituted for consultation with these agencies. This atlas was developed using NJDEP GIS digital data for 
archaeological and historic sites, but this secondary product has not been verified by NJDEP and is not state-authorized. 
Archaeological and historical site information for Delaware was provided by DE Division of Historical and Cultural Affairs.     
 

Delaware/New Jersey/Pennsylvania: ESIMAP 18 (cont.) 
BIOLOGICAL RESOURCES: (cont.) 
FISH: (cont.) 
RAR# Species S F ST Conc. J F M A M J J A S O N D Spawning Eggs Larvae Juveniles Adults 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- -------- -------- ---------- -------- 
 362 Striped bass HIGH SPAWNING X X X X X X X X X X X X APR-JUN  APR-JUN  APR-JUL  JAN-DEC APR-NOV  
 White perch HIGH X X X X X X X X X X X X MAR-JUN  MAR-JUN  APR-JUL  JAN-DEC JAN-DEC 
 Yellow perch LOW           X X X X X        -       -       -    JUN-AUG  JUN-OCT  
 363 Alewife HIGH SPAWNING X X X X X X X X X X X X MAR-MAY  MAR-MAY  APR-JUN  JAN-DEC MAR-OCT  
 American eel MED X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 American shad HIGH SPAWNING X X X X X X X X X X X X    -       -       -    JAN-DEC MAR-OCT  
 Atlantic croaker HIGH       X X X X X X X X      -       -       -    JUL-OCT  APR-NOV  
 Atlantic menhaden HIGH         X X X X X X        -       -       -    JUN-OCT  MAY-OCT  
 Bay anchovy MED       X X X X X X X X      -       -       -    APR-NOV  APR-NOV  
 Blueback herring HIGH X X X X X X X X X X X X MAR-JUN  MAR-JUN  APR-JUN  JAN-DEC APR-NOV  
 Bluefish LOW           X X X X X        -       -       -    JUN-OCT     -    
 Channel catfish PRESENT X X X X X X X X X X X X    -       -       -    JUN-OCT  JAN-DEC 
 Gizzard shad LOW           X X X X X X      -       -       -    JUN-OCT  JUL-NOV  
 Hickory shad MED     X X X X X X X X X      -       -       -    MAY-OCT  MAR-JUN  
 OCT-NOV 
 Hickory shad E PA MED     X X X X X X X X X      -       -       -    MAY-OCT  MAR-JUN  
 OCT-NOV 
 Spot MED         X X X X X X        -       -       -    JUN-OCT  MAY-OCT  
 Striped bass HIGH SPAWNING X X X X X X X X X X X X APR-JUN  APR-JUN  APR-JUL  JAN-DEC APR-NOV  
 Weakfish PRESENT           X X X X X        -       -       -    JUN-OCT     -    
 White perch HIGH X X X X X X X X X X X X MAR-JUN  MAR-JUN  APR-JUL  JAN-DEC JAN-DEC 
 Yellow perch LOW           X X X X X X      -       -       -    JUN-NOV  JUN-NOV  
 407 Shortnose sturgeon E E DE MED       X X X X X X X        -       -       -    APR-OCT  APR-OCT  
 Shortnose sturgeon E E NJ MED       X X X X X X X        -       -       -    APR-OCT  APR-OCT  
 Shortnose sturgeon E E PA MED       X X X X X X X        -       -       -    APR-OCT  APR-OCT  
 408 Shortnose sturgeon E E DE HIGH X X X               X X    -       -       -    NOV-MAR     -    
 Shortnose sturgeon E E NJ HIGH X X X               X X    -       -       -    NOV-MAR     -    
 Shortnose sturgeon E E PA HIGH X X X               X X    -       -       -    NOV-MAR     -    
 412 Atlantic sturgeon E E DE HIGH       X X X             APR-JUN  APR-JUN  MAY-JUN  APR-JUN  APR-JUN  
 Atlantic sturgeon E E NJ HIGH       X X X             APR-JUN  APR-JUN  MAY-JUN  APR-JUN  APR-JUN  
 Atlantic sturgeon E E PA HIGH       X X X             APR-JUN  APR-JUN  MAY-JUN  APR-JUN  APR-JUN  
 416 Atlantic sturgeon E E DE HIGH YOY X X X X X X X X X X X X APR-JUN  APR-JUN  MAY-JUN  JAN-DEC MAR-NOV  
 Atlantic sturgeon E E NJ HIGH YOY X X X X X X X X X X X X APR-JUN  APR-JUN  MAY-JUN  JAN-DEC MAR-NOV  
 Atlantic sturgeon E E PA HIGH YOY X X X X X X X X X X X X APR-JUN  APR-JUN  MAY-JUN  JAN-DEC MAR-NOV  
 417 Atlantic sturgeon E E DE PRESENT X X X       X X X X X X    -       -       -    JUL-MAR  MAR-MAR  
 JUL-NOV 
 Atlantic sturgeon E E NJ PRESENT X X X       X X X X X X    -       -       -    JUL-MAR  MAR-MAR  
 JUL-NOV 
 Atlantic sturgeon E E PA PRESENT X X X       X X X X X X    -       -       -    JUL-MAR  MAR-MAR  
 JUL-NOV 
 418 Atlantic sturgeon E E DE PRESENT X X X X X X X X X X X X    -       -       -    JAN-DEC MAR-NOV  
 Atlantic sturgeon E E NJ PRESENT X X X X X X X X X X X X    -       -       -    JAN-DEC MAR-NOV  

HABITAT: 
RAR# Species S F ST Conc. J F M A M J J A S O N D 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - 
 175 Endangered plant E NJ X X X X X X X X X X X X 
 178 Rare plant X X X X X X X X X X X X 
 292 Endangered plant E NJ X X X X X X X X X X X X 
 Sensitive Joint-vetch E T NJ X X X X X X X X X X X X 
 293 Sensitive Joint-vetch E T NJ X X X X X X X X X X X X 
 366 Eelgrass (water celery) X X X X X X X X X X X X 
 367 Eelgrass (water celery) X X X X X X X X X X X X 
 368 Submerged aquatic vegetation X X X X X X X X X X X X 
INVERTEBRATE: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Spawning Eggs Larvae Juveniles Adults 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- -------- -------- ---------- -------- 
 362 Blue crab LOW           X X X X X X      -       -       -    JUN-OCT  JUN-NOV  
 363 Blue crab LOW X X X X X X X X X X X X    -       -       -    JAN-DEC JAN-DEC 

MARINE MAMMAL: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Mating Calving Pupping Molting 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- -------- -------- -------- 
 170 Gray seal OCCASIONAL  X X X X X           X X    -       -       -       -    
 Harbor seal COMMON X X X X             X X    -       -       -       -    
 Harp seal OCCASIONAL X X X X X           X X    -       -       -       -    
 Hooded seal VERY RARE X X X X X           X X    -       -       -       -    
================================================================================================================== 
HUMAN USE RESOURCES:  
AIRPORT: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 14 BRIDGEPORT-CAHILL FIELD     
 39 SPITFIRE AERODROME     

BOAT RAMP: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 88 FLOWER STREET- CHESTER CITY BOAT RAMP CITY OF CHESTER 

MANAGEMENT AREA: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 298 GAME BRANCH NJ DEPT OF NATURAL LANDS TRUST 

PARK: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 565 BELLEVUE STATE PARK DELAWARE STATE PARKS 
 579 FOX POINT STATE PARK DELAWARE STATE PARKS 

WATER INTAKE: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 659 CLAYMONT STEEL, INC. 
 666 DUPONT EDGEMOOR PLANT 
 667 FPL ENERGY 
 669 GENERAL CHEMICAL 
 671 LOGAN GENERATING CORP. 
 684 SUNOCO INC (R&M) 
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Biological information shown on the maps represents known concentration areas or occurrences, but does not necessarily 
represent the full distribution or range of each species. DNREC, NJDEP ENSP, and PGC provided information for some of the 
federally and state listed species and species of conservation concern for display in the ESI atlas and accompanying digital 
data in 2013-2014. These data represent existing information known to these agencies at the time of the request and should 
never be substituted for consultation with these agencies. This atlas was developed using NJDEP GIS digital data for 
archaeological and historic sites, but this secondary product has not been verified by NJDEP and is not state-authorized. 
Archaeological and historical site information for Delaware was provided by DE Division of Historical and Cultural Affairs.     
 

Delaware/New Jersey/Pennsylvania: ESIMAP 19  
BIOLOGICAL RESOURCES:  
BIRD: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Nesting Migrating Molting 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- ---------------- -------- 
 111 Endangered raptor 2 E NJ X X X X X X X X X X X X JAN-JUL     -       -    
 Endangered raptor 2 T   PA X X X X X X X X X X X X JAN-JUL     -       -    
 247 American bittern E PA COMMON X X X X X X X X X X X X MAY-AUG     -       -    
 American black duck ABUNDANT X X X X X X X X X X X X APR-JUN  FEB-APR OCT-DEC    -    
 American coot COMMON X X X X X X X X X X X X APR-JUN     -       -    
 American woodcock COMMON X X X X X X X X X X X X MAR-JUN     -       -    
 Bald eagle T PA UNCOMMON X X X X X X X X X X X X FEB-APR     -       -    
 Barn owl COMMON X X X X X X X X X X X X JAN-DEC    -       -    
 Black tern E PA OCCASIONAL         X X X X X          -       -       -    
 Black-bellied plover COMMON       X X X X X X X        -    MAY-OCT     -    
 Black-crowned night-heron E PA ABUNDANT X X X X X X X X X X X X APR-JUL  MAR-APR JUL-DEC    -    
 Blackpoll warbler E PA COMMON         X X   X X X        -    MAY-JUN AUG-OCT    -    
 Blue-winged teal COMMON     X X X X X X X X X X MAY-JUN  MAR-MAY AUG-OCT    -    
 Canada goose ABUNDANT X X X X X X X X X X X X APR-JUL  FEB-APR SEP-NOV    -    
 Common moorhen UNCOMMON     X X X X X X X X     MAY-SEP     -       -    
 Common snipe COMMON X X X X X   X X X X X X    -    MAR-MAY JUL-NOV    -    
 Common tern E PA RARE       X X X X X X X        -    APR-MAY AUG-SEP    -    
 Double-crested cormorant COMMON X   X X X X X X X X X X    -    MAR-MAY AUG-DEC    -    
 Forster's tern COMMON       X X X X X X X X      -    APR-MAY JUL-OCT    -    
 Great blue heron COMMON X X X X X X X X X X X X    -    MAR-MAY     -    
 Great egret E PA ABUNDANT     X X X X X X X X X X APR-JUL  MAR-MAY JUL-DEC    -    
 Greater scaup COMMON X X X X     X X X X X X    -    NOV-APR     -    
 Greater yellowlegs COMMON     X X X   X X X X X      -    MAR-MAY JUL-NOV    -    
 Green heron     X X X X X X X X        -       -       -    
 Green-winged teal ABUNDANT X X X X X X X X X X X X JUL-AUG  MAR-MAY AUG-NOV    -    
 Herring gull COMMON X X X X X X X X X X X X    -       -       -    
 Hooded merganser OCCASIONAL X X X X X X X X X X X X MAY-AUG  MAR-APR OCT-JAN    -    
 Killdeer ABUNDANT X X X X X X X X X X X X APR-JUN  FEB-MAR AUG-NOV    -    
 King rail E PA OCCASIONAL     X X X X X X X X X   MAY-AUG     -       -    
 Laughing gull COMMON     X X X X X X X X X X    -    APR-MAY AUG-OCT    -    
 Least bittern E PA COMMON       X X X X X X X     MAY-AUG     -       -    
 Little blue heron COMMON       X X X X X X          -       -       -    
 Loggerhead shrike E PA RARE     X X       X X X X X    -    MAR-APR AUG-SEP    -    
 Mallard ABUNDANT X X X X X X X X X X X X APR-AUG  FEB-MAY SEP-DEC    -    
 Marsh wren COMMON X X X X X X X X X X X X MAY-AUG     -       -    
 Northern harrier T PA COMMON X X X X X X X X X X X X MAY-JUN  OCT-FEB     -    
 Northern pintail COMMON X X X X X X X X X X X X MAY-JUN  FEB-APR SEP-DEC    -    
 Northern shoveler COMMON X X X X X X     X X X X MAY-JUN  MAR-APR SEP-NOV    -    
 Osprey T PA OCCASIONAL     X X X X X X X X X      -    MAR-MAY AUG-OCT    -    
 Peregrine falcon E PA RARE X X X X X X X X X X X X    -       -       -    
 Pied-billed grebe COMMON X X X X X X X X X X X X MAY-AUG  MAR-MAY AUG-AUG    -    
 Piping plover E E PA RARE       X X X X X X X        -       -       -    
 Ring-billed gull COMMON X X X X X X X X X X X X    -    OCT-MAR     -    
 Ruddy duck COMMON X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Sedge wren E PA RARE       X X X X X X X     JUN-AUG     -       -    
 Semipalmated plover COMMON       X X X X X X X        -    APR-OCT     -    
 Semipalmated sandpiper COMMON       X X X X X X X        -    APR-OCT     -    
 Short-eared owl E PA OCCASIONAL X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Snowy egret ABUNDANT     X X X X X X X X X   APR-AUG  MAR-MAY JUL-SEP    -    
 Solitary sandpiper COMMON       X X   X X X X        -    APR-MAY JUL-OCT    -    
 Sora OCCASIONAL     X X X X X X X X     MAY-JUL     -       -    
 Spotted sandpiper COMMON       X X X X X X X     MAY-JUN  APR-MAY JUL-OCT    -    
 Swamp sparrow X X X X X X X X X X X X MAY-JUL     -       -    
 Upland sandpiper E PA RARE       X X X X X X          -    APR-MAY JUL-SEP    -    
 Virginia rail OCCASIONAL     X X X X X X X X     MAY-AUG     -       -    
 Wood duck ABUNDANT X X X X X X X X X X X X APR-JUN  MAR-APR SEP-NOV    -    
 Yellow-bellied flycatcher E PA UNCOMMON         X X   X X X        -    MAY-JUN AUG-OCT    -    
 Yellow-crowned night-heron E PA RARE       X X X X X X          -       -       -    
 317 Threatened raptor T NJ     X X X X X X X X     APR-AUG  SEP-OCT     -    
 330 Peregrine falcon E PA 1 NEST X X X X X X X X X X X X FEB-JUL  MAR-MAY     -    
 441 Bufflehead 10S X X X X X         X X X    -    MAR-APR OCT-DEC    -    
 Canada goose 1000S X X X X X X X X X X X X    -    MAR-APR SEP-NOV    -    
 Canvasback 100S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Common goldeneye 10S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Hooded merganser 10S X X X             X X X    -    FEB-MAR OCT-DEC    -    
 Red-breasted merganser 10S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ring-necked duck 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ruddy duck 100S X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Snow goose 1000S X X X X X       X X X X    -    FEB-MAY SEP-OCT    -    
 442 American black duck 1000S X X X X X X X X X X X X APR-JUN  APR-APR SEP-DEC    -    
 American coot 100S X X X X X     X X X X X    -    FEB-MAR SEP-NOV    -    
 American wigeon 100S X X X X X     X X X X X    -    MAR-APR AUG-NOV    -    
 Bufflehead 10S X X X X X         X X X    -    MAR-APR OCT-DEC    -    
 Canada goose 1000S X X X X X X X X X X X X    -    MAR-APR SEP-NOV    -    
 Canvasback 100S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Common goldeneye 10S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Common merganser 100S X X X X             X X    -    FEB-MAR NOV-DEC    -    
 Gadwall 100S X X X X X X X X X X X X MAY-JUL  MAR-APR OCT-NOV    -    
 Green-winged teal 100S X X X X X     X X X X X    -    FEB-MAR SEP-NOV    -    
 Hooded merganser 10S X X X             X X X    -    FEB-MAR OCT-DEC    -    
 Mallard 1000S X X X X X X X X X X X X MAR-JUN     -       -    
 Mute swan 10S X X X X X X X X X X X X    -       -       -    
 Northern pintail 100S X X X X       X X X X X    -    FEB-APR AUG-SEP    -    
 Northern shoveler 10S X X X X X       X X X X    -    MAR-APR SEP-OCT    -    
 Red-breasted merganser 10S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ring-necked duck 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ruddy duck 100S X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Snow goose 1000S X X X X X       X X X X    -    FEB-MAY SEP-OCT    -    
 Tundra swan 100S X X X X           X X X    -    FEB-APR OCT-NOV    -    
 443 Bufflehead 10S X X X X X         X X X    -    MAR-APR OCT-DEC    -    
 Canada goose 10000S X X X X X X X X X X X X    -    MAR-APR SEP-NOV    -    
 Canvasback 100S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Common goldeneye 10S X X X X X           X X    -    MAR-APR NOV-DEC    -    
 Red-breasted merganser 10S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ring-necked duck 10S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Ruddy duck 10S X X X X           X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 457 Bufflehead 100S X X X X X X       X X X    -    MAR-MAY OCT-DEC    -    
 Canada goose 100S X X X X X X X X X X X X APR-JUL  FEB-APR SEP-NOV    -    
 Canvasback 100S X X X X X       X X X X    -    FEB-APR SEP-NOV    -    
 Common goldeneye 10S X X X X X         X X X    -    FEB-APR NOV-DEC    -    
 Long-tailed duck 10S X X X X           X X X    -    FEB-APR OCT-NOV    -    



 
Biological information shown on the maps represents known concentration areas or occurrences, but does not necessarily 
represent the full distribution or range of each species. DNREC, NJDEP ENSP, and PGC provided information for some of the 
federally and state listed species and species of conservation concern for display in the ESI atlas and accompanying digital 
data in 2013-2014. These data represent existing information known to these agencies at the time of the request and should 
never be substituted for consultation with these agencies. This atlas was developed using NJDEP GIS digital data for 
archaeological and historic sites, but this secondary product has not been verified by NJDEP and is not state-authorized. 
Archaeological and historical site information for Delaware was provided by DE Division of Historical and Cultural Affairs.     
 

Delaware/New Jersey/Pennsylvania: ESIMAP 19 (cont.) 
BIOLOGICAL RESOURCES: (cont.) 
BIRD: (cont.) 
RAR# Species S F ST Conc. J F M A M J J A S O N D Nesting Migrating Molting 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- ---------------- -------- 
 457 Mergansers 100S X X X X X X X X X X X X APR-JUN  FEB-APR OCT-DEC    -    
 Northern shoveler 10S X X X X X     X X X X X    -    MAR-APR AUG-NOV    -    
 Ruddy duck 1000S X X X X X X     X X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 458 American black duck 1000S X X X X X X X X X X X X APR-JUN  FEB-APR OCT-DEC    -    
 Bufflehead 100S X X X X X X       X X X    -    MAR-MAY OCT-DEC    -    
 Canada goose 100S X X X X X X X X X X X X APR-JUL  FEB-APR SEP-NOV    -    
 Canvasback 100S X X X X X       X X X X    -    FEB-APR SEP-NOV    -    
 Common goldeneye 10S X X X X X         X X X    -    FEB-APR NOV-DEC    -    
 Green-winged teal 100S X X X X X     X X X X X    -    MAR-MAY AUG-NOV    -    
 Long-tailed duck 10S X X X X           X X X    -    FEB-APR OCT-NOV    -    
 Mallard 1000S X X X X X X X X X X X X APR-AUG  FEB-MAY SEP-DEC    -    
 Mergansers 100S X X X X X X X X X X X X APR-JUN  FEB-APR OCT-DEC    -    
 Northern pintail 100S X X X X X       X X X X    -    FEB-APR SEP-DEC    -    
 Northern shoveler 10S X X X X X     X X X X X    -    MAR-APR AUG-NOV    -    
 Ruddy duck 1000S X X X X X X     X X X X    -    MAR-APR OCT-NOV    -    
 Scaup 100S X X X X           X X X    -    MAR-APR OCT-DEC    -    
 Tundra swan 100S X X X X           X X X    -    FEB-APR OCT-DEC    -    

FISH: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Spawning Eggs Larvae Juveniles Adults 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- -------- -------- ---------- -------- 
 99 Alewife HIGH SPAWNING X X X X X X X X X X X X MAR-MAY  MAR-MAY  APR-JUN  JAN-DEC MAR-JUN  
 American eel PRESENT X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 American shad HIGH SPAWNING     X X X X X X X X X   MAR-JUN  APR-JUN  MAY-JUL  JUN-NOV  MAR-JUN  
 OCT-NOV 
 Blueback herring HIGH SPAWNING X X X X X X X X X X X X MAR-JUN  MAR-JUN  MAY-JUL  JAN-DEC MAR-JUN  
 OCT-NOV 
 100 Alewife HIGH SPAWNING X X X X X X X X X X X X MAR-MAY  MAR-MAY  APR-JUN  JAN-DEC MAR-JUN  
 American eel PRESENT X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 Blueback herring HIGH SPAWNING X X X X X X X X X X X X MAR-JUN  MAR-JUN  MAY-JUL  JAN-DEC MAR-JUN  
 OCT-NOV 
 248 Alewife PRESENT X X X X X X X X X X X X MAR-MAY  MAR-MAY  APR-JUN  JAN-DEC MAR-JUN  
 American eel PRESENT X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 Atlantic croaker PRESENT           X X X X X X      -       -       -    JUL-OCT  JUN-NOV  
 Atlantic menhaden PRESENT           X X X            -       -       -    JUN-JUL  JUN-AUG  
 Blueback herring PRESENT X X X X X X X X X X X X MAR-JUN  MAR-JUN  MAY-JUL  JAN-DEC MAR-JUN  
 OCT-NOV 
 Channel catfish PRESENT X X X X X X X X X X X X    -       -       -    JUN-OCT  JAN-DEC 
 Gizzard shad PRESENT           X X X X X X      -       -       -    JUN-OCT  JUL-NOV  
 Hickory shad PRESENT X X X X X X X X X X X X MAR-JUN  MAR-JUN  MAR-JUN  JAN-DEC MAR-JUN  
 OCT-NOV 
 Hickory shad E PA PRESENT X X X X X X X X X X X X MAR-JUN  MAR-JUN  MAR-JUN  JAN-DEC MAR-JUN  
 OCT-NOV 
 Largemouth bass PRESENT       X X X X X X X X   APR-MAY  APR-MAY  APR-MAY  MAY-JUL  APR-NOV  
 Smallmouth bass PRESENT X X X X X X X X X X X X    -       -       -       -       -    
 Spot PRESENT             X X X          -       -       -    JUL-SEP  JUL-SEP  
 Striped bass PRESENT X X X X X X X X X X X X    -    APR-JUN  APR-JUL  JAN-DEC MAR-DEC  
 White perch PRESENT X X X X X X X X X X X X MAR-JUN  MAR-JUN  APR-JUL  JAN-DEC JAN-DEC 
 Yellow perch PRESENT           X X X X X        -       -       -    JUN-AUG  JUN-OCT  
 362 Alewife HIGH SPAWNING     X X X X X X X X     MAR-MAY  MAR-MAY  APR-JUN  JUN-AUG  MAR-OCT  
 American eel LOW X X X X X X X X X X X X    -       -    DEC-APR  JAN-DEC JAN-DEC 
 American shad HIGH SPAWNING     X X X X X X X X X   MAR-JUN  APR-JUN  MAY-JUL  JUN-NOV  MAR-NOV  
 Atlantic croaker MED           X X X X X X      -       -       -    JUL-OCT  JUN-NOV  
 Atlantic menhaden HIGH           X X X            -       -       -    JUN-JUL  JUN-AUG  
 Bay anchovy MED               X X X X      -       -       -    AUG-OCT  AUG-NOV  
 Blueback herring HIGH     X X X X X X X X X   MAR-JUN  MAR-JUN  MAR-JUN  JUN-NOV  MAR-NOV  
 Channel catfish PRESENT           X X X X X X      -       -       -    JUL-SEP  JUN-NOV  
 Gizzard shad LOW           X X X X X X      -       -       -    JUN-OCT  JUL-NOV  
 Hickory shad LOW     X X X X             MAR-JUN  MAR-JUN  MAR-JUN     -    MAR-JUN  
 Hickory shad E PA LOW     X X X X             MAR-JUN  MAR-JUN  MAR-JUN     -    MAR-JUN  
 Spot HIGH SPRING             X X X          -       -       -    JUL-SEP  JUL-SEP  
 Striped bass HIGH SPAWNING X X X X X X X X X X X X APR-JUN  APR-JUN  APR-JUL  JAN-DEC APR-NOV  
 White perch HIGH X X X X X X X X X X X X MAR-JUN  MAR-JUN  APR-JUL  JAN-DEC JAN-DEC 
 Yellow perch LOW           X X X X X        -       -       -    JUN-AUG  JUN-OCT  
 407 Shortnose sturgeon E E NJ MED       X X X X X X X        -       -       -    APR-OCT  APR-OCT  
 Shortnose sturgeon E E PA MED       X X X X X X X        -       -       -    APR-OCT  APR-OCT  
 408 Shortnose sturgeon E E NJ HIGH X X X               X X    -       -       -    NOV-MAR     -    
 Shortnose sturgeon E E PA HIGH X X X               X X    -       -       -    NOV-MAR     -    
 412 Atlantic sturgeon E E NJ HIGH       X X X             APR-JUN  APR-JUN  MAY-JUN  APR-JUN  APR-JUN  
 Atlantic sturgeon E E PA HIGH       X X X             APR-JUN  APR-JUN  MAY-JUN  APR-JUN  APR-JUN  
 416 Atlantic sturgeon E E NJ HIGH YOY X X X X X X X X X X X X APR-JUN  APR-JUN  MAY-JUN  JAN-DEC MAR-NOV  
 Atlantic sturgeon E E PA HIGH YOY X X X X X X X X X X X X APR-JUN  APR-JUN  MAY-JUN  JAN-DEC MAR-NOV  
 417 Atlantic sturgeon E E NJ PRESENT X X X       X X X X X X    -       -       -    JUL-MAR  MAR-MAR  
 JUL-NOV 
 Atlantic sturgeon E E PA PRESENT X X X       X X X X X X    -       -       -    JUL-MAR  MAR-MAR  
 JUL-NOV 

HABITAT: 
RAR# Species S F ST Conc. J F M A M J J A S O N D 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - 
 175 Endangered plant E NJ X X X X X X X X X X X X 
 247 Field dodder T PA X X X X X X X X X X X X 
 Forked rush E PA X X X X X X X X X X X X 
 Walter's barnyard grass  E PA X X X X X X X X X X X X 
 294 Endangered plant E NJ X X X X X X X X X X X X 
 Swamp-pink E T NJ X X X X X X X X X X X X 
 298 Swamp-pink E T NJ X X X X X X X X X X X X 
 366 Eelgrass (water celery) X X X X X X X X X X X X 
 368 Submerged aquatic vegetation X X X X X X X X X X X X 
 371 Submerged aquatic vegetation X X X X X X X X X X X X 
INVERTEBRATE: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Spawning Eggs Larvae Juveniles Adults 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- -------- -------- ---------- -------- 
 283 Eastern elliptio COMMON X X X X X X X X X X X X    -       -       -    JAN-DEC JAN-DEC 
 Eastern floater COMMON X X X X X X X X X X X X    -       -       -    JAN-DEC JAN-DEC 
 362 Blue crab LOW           X X X X X X      -       -       -    JUN-OCT  JUN-NOV  

REPTILE: 
RAR# Species S F ST Conc. J F M A M J J A S O N D Nesting Hatching Internesting Juveniles Adults 
---- ----------------------------------- - - -- -------------------- - - - - - - - - - - - - -------- -------- ------------ ---------- ------- 
 247 Eastern redbelly turtle T PA UNCOMMON X X X X X X X X X X X X JUN-JUL     -       -       -       -    
 Southern leopard frog E PA COMMON X X X X X X X X X X X X MAR-JUN     -       -       -       -    
================================================================================================================== 



 
Biological information shown on the maps represents known concentration areas or occurrences, but does not necessarily 
represent the full distribution or range of each species. DNREC, NJDEP ENSP, and PGC provided information for some of the 
federally and state listed species and species of conservation concern for display in the ESI atlas and accompanying digital 
data in 2013-2014. These data represent existing information known to these agencies at the time of the request and should 
never be substituted for consultation with these agencies. This atlas was developed using NJDEP GIS digital data for 
archaeological and historic sites, but this secondary product has not been verified by NJDEP and is not state-authorized. 
Archaeological and historical site information for Delaware was provided by DE Division of Historical and Cultural Affairs.     
 

Delaware/New Jersey/Pennsylvania: ESIMAP 19 (cont.) 
HUMAN USE RESOURCES:  
BOAT RAMP: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 123 RIDLEY TOWNSHIP MARINA RIDLEY TOWNSHIP MARINA 

HELIPORT: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 168 BOEING HELICOPTERS CENTER 3 SOUTH     
 181 CROZER-CHESTER     
 207 PIAC     

MANAGEMENT AREA: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 316 LOGAN POND WMA NJ DIV OF FISH AND WILDLIFE 
 339 NEHONSEY BROOK PRESERVE NJ DEPT OF NATURAL LANDS TRUST 

MARINA: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 395 BRIDGEPORT BOAT YARD(ON RACCOON CREEK) ALLEN 856/467-0943 
 442 ISLAND MARINA ISLAND MARINA 
 492 RICHARD'S BUTTONWOOD MARINA JAMES RICHARDS 215-397-7583 856/467-9173 

WILDLIFE REFUGE: 
HUN# Name Contact Phone 
---- --------------------------------------------- ------------------------------------------ -------------------- 
 691 JOHN HEINZ NTL WILDLIFE REFUGE TINICUM USFWS 
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