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1. PROJECT NAME: Township of Plumsted Proposed Wastewater Treatment 

Facility, Discharge to the Crosswicks Creek  
 
 

2. PROJECT REQUESTED BY: Township of Plumsted Municipal Utilities Authority 
 
 

3. DATE OF REQUEST: April 1, 2011 
 
 

4. DATE OF PROJECT INITIATION: April 1, 2011 
 
 

5. PROJECT OFFICER; Gregg W. Barkley, P.E. 
 
 

6. QUALITY ASSURANCE OFFICER: Christopher B. Jepson, P.E. 
 
 

7. INTRODUCTION/PROJECT NEED 
(from Plumsted MUA recommendation to the Plumsted Twp. Committee) 

 
The Redevelopment Plan adopted by the Township Committee in 2004 as 
amended in 2005 provides the mechanism for the Township to realize a 
coordinated program of redevelopment and rehabilitation in the area of New 
Egypt designated by the State of New Jersey as our Town Center. The purpose 
of the Redevelopment Plan is to provide a more vibrant, culturally interesting and 
attractive downtown to serve as a growth center to retain and attract new 
businesses and shoppers from within Plumsted and its surrounding environs. At 
the heart of the Redevelopment Plan is the need to provide sewer service and to 
expand water supply to support the revitalization effort. Among the stated goals 
and objectives of the Redevelopment Plan for the sewering of the New Egypt 
Town Center (NETC) are to: 1) create a public sewer system within the Town 
Center to address public health and welfare issues caused by failing, inadequate 
or improperly designed septic systems or cesspools; and 2) to reverse the 
significant ongoing economic decline of the downtown as the direct result of the 
absence of public sewer.  
 
The provision of public sewer is required to remove the economic barriers to new 
and expanded growth and to improve the environmental quality of the 
Crosswicks Creek. Most of the downtown is within the 100 year flood hazard 
area of the Crosswicks Creek. The related shallow depth to groundwater and 
small lot sizes make it difficult to support and sustain septic systems and 
cesspools. Approximately 60% of existing septic systems and cesspools pre date 
1969 when Ocean County began keeping records. As such, most of the septic 
systems and cesspools are old and will require in the future significant and costly 
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repair or replacement. Added to this, many of the existing buildings were created 
before current health codes that would have required much larger lot sizes. In 
fact, it is likely that downtown New Egypt and much of the surrounding environs 
as it exists today would not have been permitted at anywhere near the existing 
density if modern health codes and zoning had been in place at that time without 
a public sewer system. The provision of public sewer will provide an economic 
boost to the downtown, support the “Smart Growth initiative for Plumsted 
Township” by channeling growth to the NETC and will eliminate the costly need 
for the repair or replacement of failing septic systems and cesspools. For these 
reasons, the provision of public sewer in the NETC continues to be a high priority 
for Plumsted Township and the PMUA. 
 
To fund the sewer improvements, the Township hoped to utilize the 
Redevelopment Plan to enable a public/private partnership with a designated 
redeveloper(s) to pay for the sewer infrastructure. In the absence of a PRRC, or 
to stimulate re interest in a PRRC or other private reinvestment, the Township 
has the option to publicly finance the sewer infrastructure improvements through 
bonds issued by the New Jersey Environmental Infrastructure Trust. 

 
 
8. PROJECT DESCRIPTON 

 
A. PURPOSE 
 
The purpose of this sampling plan is to characterize ambient water quality of the 
Crosswicks Creek at the proposed discharge location of a new sanitary 
wastewater treatment facility.  In addition, the plan includes the monitoring to be 
conducted to satisfy the data needs associated with modeling the future 
dissolved oxygen (DO) impacts of the proposed discharge. 
 
B. PROPOSED FACILITIES 

 
A site has been identified as a potential location for the wastewater treatment 
facility. This site is located on County Route 537 where it crosses over the 
Crosswicks Creek. Although this site is located approximately 1¼ miles from the 
New Egypt Town Center, its location appears well suited for wastewater 
treatment and disposal due to its proximity to the county road for access and the 
Crosswicks Creek for discharge.  The site is located in an area zoned for 
commercial/industrial uses with only two (2) residential properties located within 
¼ mile of the proposed wastewater treatment facility.  

 
C. STREAM CLASSIFICATION 

 
The Crosswicks Creek is classified by the NJDEP as a Fresh Water Category 2 – 
Non Trout stream (FW2-NT) for its entire length. As such its designated uses are: 

1. Maintenance, migration and propagation of the natural and established 
biota 
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2. Primary contact recreation 
3. Industrial and agricultural water supply 
4. Public water supply after conventional filtration treatment 
5. Any other reasonable uses 

 
D. DATA USAGE 
 
The data collected during this study will used in addressing the anti-degradation 
provisions at N.J.A.C. 7:9B-1.5(d) associated with the proposed discharge.  
Utilization of this data will include 

1. Characterization of existing water quality levels in the Crosswicks 
Creek 

2. Characterization of the likely future water quality levels in Crosswicks 
Creek after initiation of the proposed effluent discharge, and  

3. Assistance to the Department in establishing effluent limitations for the 
proposed discharge that comply with the provisions of N.J.A.C. 7:14A 
and N.J.A.C. 7:9B. 

 
E. WATER QUALITY MODEL SELECTION 
 
The water quality model selected for the evaluation of the future dissolved 
oxygen impacts of the proposed discharge on Crosswicks Creek is QUAL2E, the 
EPA-supported, one-dimensional, steady-state stream model. QUAL2E is used 
extensively as a water quality evaluation tool by the Department and permittees, 
and is described as follows: 

1. One dimensional. The channel is well-mixed vertically and laterally. 
2. Branching. The system can consist of a mainstem river with branched 

tributaries. 
3. Stream can be divided into reaches characterized by constant 

hydraulic, physical, chemical and biological parameters. Each reach 
can be considered to be a string of completely mixing reactors; as 
called compertational elements.  

4. Diel heat budget. The heat budget and temperature are simulated as a 
function of meteorology on a diel time scale. 

5. Diel water-quality kinetics. All water quality variables are simulated on 
a diel time scale. 

6. Heat and mass inputs. Point and non-point loads and withdrawals are 
simulated. 

 
Reference: Brown, L. C. and T. O. Barnwell. 1987. The enhanced 
stream water quality models QUAL2E and QUAL2E-UNCAS: 
documentation and user manual. Env. Res. Laboratory. US EPA, EPA 
/600/3-87/007, Athens, GA. 
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QUAL2E was selected as the appropriate model framework during the May 26, 
2011 site visit by NJDEP personnel including Tom Jenq, the Department’s 
modeling expert. The decision is based on the observed conditions in the stream 
including the relatively simple geometry with little observed biological activity 
(little floating algae, rooted aquatics or periphyton). The field parameters of 
dissolved oxygen, temperature and conductivity measured during the site visit 
indicated minimal spatial variation along the study area length from the Rt. 537 
Crossing downstream to Extonville which gives further support to the choice of 
QUAL2E. 
 
 
F. SAMPLING AND FLOW MEASUREMENT LOCATIONS 

 
Five (5) sampling locations for this study are depicted on the USGS Map on 
Page 5. The locations were inspected by NJDEP representatives during a study 
area site visit conducted on May 26, 2011. Sample Location #1 is the location for 
water quality characterization. Sampling Locations #1 through #5 are the 
locations for data collection including ambient water quality and flow to support 
the Crosswicks Creek Dissolved Oxygen Model calibration and validation.  
 
To identify locations #1, #2, #3 & #4, marker stakes will be placed on both sides 
of the stream above the water line. Location #5, being the USGS gauging station 
location, is identified by the weir across the stream. All sampling and 
measurement of flow will be performed between the location markers or 
immediately upstream of the weir in the case of Location #5.  

 
The locations are as follows: 
 
Sample Location #1: This location is also the anticipated discharge location for 
the proposed wastewater treatment facility. The location is approximately 100 
feet upstream of the Rt. 537 Bridge. Coordinates and elevation of the location are 
40o05’02.80’’N - 74o32’26.70”W and approximately 58’ above mean sea level. 
 
Sample Location #2: This location is on the Crosswicks Creek approximately 
1.36 miles downstream from the proposed discharge location (Location #1). The 
location is approximately 200 feet downstream from the Arneytown-Hornerstown 
Bridge over the Crosswicks Creek.  Coordinates and elevation of the location are 
40o06’10.05’’N - 74o32’37.55”W and approximately 50’ above mean sea level. 
 
Sample Location #3: This location is on the Lahaway Creek which is a significant 
tributary to the Crosswicks Creek. The sampling location is immediately 
downstream from the Holmes Mill Road (a.k.a. Allentown – New Egypt Road) 
bridge over the Lahaway Creek. Coordinates and elevation of the location are 
40o06’25.40’’N - 74o32’11.50”W and approximately 50’ above mean sea level. 
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