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Executive Summary
Pennytown Village is an existing commercial site located on Rt. 31 in Hopewell Township (Lot
1.02, Block 33) that consists of five distinct buildings each containing multiple uses such as
restaurant, office, residential and retail space. The buildings are currently underutilized with
many being vacant. The site is served by onsite water supply via two wells and onsite
wastewater management via a wastewater system that includes a combination of grease traps,
sewer collection pipes, a Rotating Biological Contactor (RBC) style treatment plant and
groundwater recharge trenches for disposal of treated wastewater effluent. The wastewater
system was approved by the NJDEP and is regulated under a New Jersey Pollutant Discharge
Elimination System (NJPDES) permit as a discharge to groundwater (DGW). The wastewater
system was constructed in 2004 as part of an Administrative Consent Order aimed at alleviating
malfunctioning septic systems that served the various buildings up until that time. Hopewell
Township intends to redevelop the site for residential affordable housing and this report
specifically evaluates the wastewater system for the proposed future residential use.
A review of the wastewater system components, permits and requirements for the proposed
future use was conducted and resulted in the following key points:
1. The NJPDES allows a maximum discharge capacity of 14,210 GPD but the hydrogeologic
work that supports the permit rated the existing disposal trench capacity as 7,700 GPD.
Analysis of historic monitoring data for the facility indicates capacity of the existing
disposal system is approximately 5,000 GPD. Subsequent onsite testing was performed
and resulted in an estimated total site capacity of approximately 14,000 GPD which
could only be accommodated by expanding and reconfiguring the groundwater recharge
system. This site capacity would need to be verified by further testing to confirm
whether onsite conditions support the assumptions made in the groundwater flow
model. Field testing and subsequent modeling revisions will need to be outlined once a
conceptual layout of the proposed system becomes available. The costs for the
expansion of the groundwater recharge system to accommodate the full 14,210 GPD as
initially intended is approximately $160,000 to $200,000 as a preliminary budgetary
estimate, assuming the treatment plant effluent quality remains unchanged and that
the recharge system is expanded via additional recharge trench length of approximately
2,000 LF. This cost estimate is heavily dependent on the extent of select fill required in
the recharge trench design. Additionally, NJDEP has historically been reluctant to
permit wastewater discharges within Tier 1 wellhead protection areas for public water
supply wells, so portions of the site may be removed from consideration once the
ongoing water supply analyses are completed.
2. Transfer of the NJPDES permit to Hopewell Township for this proposed future
residential use will require a major permit revision which may involve a revocation and
reissuance. The permit would only allow the residential redevelopment which would be
accommodated by the total site capacity stated in item 1 above as calculated under
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current NJDEP wastewater flow standards. Assuming that the future residential use is
not age restricted, the current NJDEP standard for wastewater flow is as set forth below
and the number of units would be limited accordingly:
a. 1 Bedroom Unit
150 gpd
b. 2 Bedroom Unit
225 gpd
c. 3+ Bedroom Unit
300 gpd
3. During the revision process, a groundwater flow and dilution model will have to be
performed under current NJDEP requirements to show the revised wastewater design
flows can be discharged on site; the wastewater effluent quality may be upgraded as a
result. Whereas, this is not anticipated, it remains a possibility which would increase
the cost for upgrade of the treatment process as indicated herein.
4. In order for the property use to be changed from commercial to residential, the
Wastewater Management Plan (WMP) for Hopewell Township would have to be
amended to properly reflect the proposed use before the NJPDES permit would be
revised. The existing WMP does not properly include Pennytown Village because the
current NJPDES permit was issued under an Administrative Consent Order without a
WMP amendment. New WMP rules now place the responsibility for this amendment
upon the Mercer County Planning Department which is in the process of preparing an
updated WMP by September 9, 2009. It would appear that Mercer County could readily
accommodate the amendment changing the use of Pennytown Village to residential
within this current amendment process if the Township so requests. Once completed,
the WMP amendment should be reviewed and approved by DEP in approximately 6
months, or by approximately March 2010. Failing to include this change of use in this
current amendment process would result in a longer revision process that could take
two years to complete.
5. The treatment mechanisms that exist on site were constructed as a repair to the failing
septic systems and the facility was designed and built without some safeguards typically
required in a system intended for municipal type use. Inclusion of emergency power
and redundancy of key process equipment is necessary to allow for periodic system
down time for repair and maintenance. Upgrading the treatment plant to be
completely suitable for the intended municipal use at the originally intended 14,210
GPD capacity will cost approximately $ 338,000 as a preliminary budgetary estimate
assuming the wastewater effluent quality remains unchanged.
6. Water reuse for toilet flushing, irrigation and cooling could provide a means of reducing
the residential wastewater discharge by up to 30% depending on the details of the
buildings and site plan. The details of this alternative would require further
investigation with the DEP and the DOH, once a building configuration and site plan are
developed.
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In summary, the site poses some challenges for the intended use, most of which can be
overcome by taking the proper steps to acquire permits and upgrade and expand the
systems accordingly.
1.0 Introduction
The Township of Hopewell is evaluating the possible purchase of the Pennytown Village
property with the intent of using the existing wastewater treatment facility to serve a proposed
development of 70 affordable housing units generating a wastewater flow of approximately
14,200 gallons per day. This is the current permitted peak daily flow as identified in the existing
wastewater treatment system permits. The existing mixed-use commercial operations at the
site included retail, office space, restaurant and residential uses all located primarily in five (5)
buildings. These structures are now mostly abandoned and deteriorating and would be
eliminated as part of the new development. One small wastewater treatment facility, using
rotating biological contactor technology now serves to treat the wastewater produced from the
on-site buildings with the treated effluent being recharged into the ground through two
subsurface recharge trenches. This treatment system is relatively new having been built in
2004 as a means of replacing multiple failing septic systems that had served the various
buildings previously.
This report evaluates the condition of the existing wastewater system and the status of the
existing permits with regards to the proposed future use. The information that supports the
findings herein was developed from a combination of site inspection, on-site testing, review of
available records and conversations with various regulatory authorities. Information was
obtained from the current owner, Bruce Meier and engineering and operations consultants,
CMX, Hill Environmental and Quest Environmental and the treatment equipment manufacturer,
Seprotech. Most of this information was related to current system operations and the system
design and applicable permits such as the New Jersey Pollutant Discharge Elimination SystemDischarge to Ground Water (NJPDES-DGW) and Treatment Works Approval (TWA). This
information included, but was not necessarily limited to the following:
•
•
•
•
•
•
•
•
•

Final NJPDES permit #NJ0101028, renewed effective 5/1/08;
TWA application and Engineer’s Report dated November 2002;
Design Plans prepared by Hill Environmental Group last revised 1/9/03
Discharge Monitoring Reports (DMR’s);
NJDEP Compliance Evaluation and Assistance Inspections
RBC Installation and Operators Manual – Rotordisk Aerobic Treatment Plant Model M175 manufactured by Seprotech Systems Inc.;
Communications with Seprotech regarding design parameters and recommended
upgrades;
Laboratory data and on-site measurements regarding depth to groundwater
Miscellaneous correspondence regarding site and system testing
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In addition to the above, a site visit was conducted on January 6, 2009. A representative of the
current operator, CMX Engineering, was present during the site visit.
Subsequent
hydrogeologic testing was conducted in March and April, 2009.

2.0 Site Description
Pennytown Village is situated on Lot 1.02, Block 33 in Hopewell Township and has frontage on
State Highway Route 31, Hopewell Pennington Road and Marshalls Corner-Woodsville Road.
The treatment plant is located in a steel arch type structure at the southeastern corner of the
large parking lot along Route 31. The longer of the two recharge trenches (680 feet long) is
located in an open field to the southeast of the treatment plant. The shorter trench (300 feet
long) is located in the open field between Building 2 and Building 5.
The underlying geology is composed of shale, siltstone and argillite and a small stream
identified as a Branch of the Stony Brook bisects the site flowing from west to east toward the
main branch of the Stony Brook. This stream also feeds and drains a pond on the property and
all site drainage flows generally into this stream. The topography of the site consists of very
gentle slopes mostly less than 5 percent.
The wastewater system serves the area located north of the Branch of the Stony Brook and this
area contains all of the buildings and site improvements. Adjoining parcels located south of the
stream are served by individual wells and septic systems. The improvements included in the
wastewater system are:
Building #1
Building #2
Building #3
Building #4
Building #5

Office – 14,916 SF
Motel – 23 rooms and apartments with 6 bedrooms
Restaurant with 40 seats and motel with 20 rooms
Retail 13,187 SF and apartments with 7 bedrooms
Restaurant with 125 seats and apartments with 3 bedrooms

3.0 Status of Existing Permits
All wastewater permits required for the operation of the wastewater facilities at Pennytown
Village appear to be current and active. The Pennytown Village wastewater treatment facility
operates under a New Jersey Pollutant Discharge Elimination System (NJPDES) Discharge to
Groundwater Permit No. NJ0101028 (P.I. ID# 47452). The current permit expires on April 30,
2013 having just been renewed in 2008. Under the permit, the facility is required to report
discharge flow rate, depth to groundwater, total nitrogen, pH, fecal coliform and total volatile
organics on a monthly basis. Sludge characteristics, including nutrient and metal content, as
well as total disposal volume and location, must be submitted annually.
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Permit limits are as follows:
Parameter
Flow Rate
Total Nitrogen
pH
Fecal Coliform
Total Volatile Organics

Limit
14,210 gpd (daily average each
month and daily maximum)
10 mg/l
NA
200 colonies / 100 ml
NA

The NJPDES permit and the associated wastewater treatment and recharge system at
Pennytown Village were the result of an Administrative Consent Order (ACO) between the
NJDEP and the then owner. The details of the ACO were not provided and reviewed as part of
this report, but all indications are that the requirements of that order were satisfied by the
existing system which was built in 2003 - 2004. However, because the existing system is the
result of the ACO and was part of an effort to repair failing septic systems it’s applicability to
other uses is somewhat limited. The key limitations are as follows:
1. The NJPDES permit states a daily maximum flow of 14,210 gpd but the
groundwater recharge modeling accompanying the permit only supports an
average flow of 7,700 gpd. Based on this earlier model, use of the facility that
would create an average flow greater than 7,700 gpd is likely to result in failure
of the groundwater recharge system, so in reality the earlier site work and
modeling indicates the present system only has a capacity of 7,700 gpd.
2. Because the system was permitted via an ACO, it was never completely
referenced in the Wastewater Management Plan (WMP). Whereas, the site is
illustrated in the Hopewell Township WMP as an existing sewer service area,
there is no accompanying description of the system provided. The only system
description provided is that found in the NJPDES permit and it specifically
includes the five buildings and uses listed above in Section 2 of this report.
Amendment of both the NJPDES permit and the WMP would be required to
change the use of the system.
4.0 Findings and Observations Relative to Permits
There are limitations with the use of the existing wastewater treatment plant for anything
other than the current commercial uses. These limitations were placed on the NJPDES permit
by NJDEP when the permit was first issued because the site hydrogeologic testing did not fully
address the site’s projected wastewater flow and DEP relaxed their typical sizing criteria based
on data which measured the then current flow to be much less than standard projections would
suggest. In essence, the maximum daily flow of 14,210 gpd approximates the total flow DEP
standards would generally anticipate for the uses and building sizes that existed but being the
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site was generating less than 5,000 GPD of wastewater, they accepted the groundwater
recharge system sizing which demonstrated a site capacity to routinely accommodate 7,700
gpd of flow.
In addition, because the NJPDES was issued via an Administrative Consent Order, the typical
Wastewater Management Planning requirements were also waived. DEP adheres to a policy
wherein permits issues under and Administrative Consent Order are automatically deemed
consistent with the applicable WMP. Once the ACO is fulfilled, DEP revises the WMP
accordingly as an internal document update. As it now stands however, the ACO has been
fulfilled, but DEP has not yet updated the WMP. Conversations with DEP indicate that
Pennytown Village may have been omitted from the WMP in error and it now will be
incorporated in the next plan update.
Under the newly enacted Water Quality Management Rules, authority for the Hopewell
Township WMP now rests with Mercer County and the County is required to have an update of
the WMP prepared and submitted to DEP by September 2009. The County is currently in the
process of collecting information relative to this WMP update and it will modify the permitted
uses for Pennytown Village if so requested by Hopewell Township. That being the case, the
Township could proceed presently with identifying the site for future residential or mixed uses
and thereby have the WMP amended at this time to establish future consistency. It should be
reasonably anticipated that this process will take approximately 6 months to complete after the
filing by Mercer County. However, this anticipated change in use from commercial to
residential will not be approved by NJDEP without evidence being submitted in advance that
the site can accommodate the required flow anticipated as per DEP standards for the newly
proposed use. Therefore, it is important that Hopewell Township complete an application to
the Groundwater Permits Section of NJDEP in advance of the WMP Amendment such that this
proposed change is readily accepted and does not delay the amendment process. Failing the
Township to so request the change in use or to submit the required site capacity
documentation, the WMP will most likely be updated to reflect the Pennytown Village site as
per the previous ACO and current NJPDES permit. If that were to occur, any future changes
would have to be handled via future amendments through Mercer County and could take
considerable time to complete, possibly several years.
5.0 Wastewater Treatment System Components
The existing buildings on site were previously served by individual septic tanks, grease traps and
disposal fields. These components were abandoned when the treatment plant was constructed
in 2004. Grease traps were kept in place for the two buildings containing restaurants and new
collection system piping was installed at that time to transport wastewater to the newly built
treatment plant.
Wastewater from the existing buildings is conveyed to the treatment plant through a network
of both pressure and gravity collection piping that eventually funnels into an 8” diameter pipe
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near the plant. Just prior to the entering the plant, wastewater passes through a 200 gallon
tank containing a bar screen that removes large solids. From this tank, wastewater enters the
treatment plant. The system utilizes the Rotordisk Aerobic Treatment Plant Model M-175
manufactured by Seprotech Systems, Inc. of Ontario, Canada. This system is a biological
process that employs rotating disks as an aerobic and anoxic growth medium. The bacteria
serve to break down the waste in the effluent while the rotating motion helps to aerate the
water. This principle biological treatment unit also contains several rotating disks that act as
the de-nitrification unit which reduces nitrogen via growth of facultative bacteria which thrive
in the absence of oxygen. The rotating disks have differing levels of liquid submergence and
media density specifically designed for waste decomposition and denitrification.
Bacteria grow to form a slime layer on the rotating disks which periodically sloughs off and
settles in the RBC tank forming a semi-solid sludge byproduct (secondary sludge). A final
clarifier tank follows the RBC tank and serves as another means of secondary solids separation.
This secondary sludge is recycled back to the RBC unit via a pump that draws the sludge off of
the tank bottom. Periodically, sludge is removed from the system in a liquid form and hauled
off site in a tank truck for disposal at a municipal facility.
Treatment concludes with disinfection of the clarified water by an ultraviolet radiation unit.
The clarified water passes over ultraviolet light bulbs which destroy the bacteria and any
pathogenic organisms that are present in this effluent. The treated effluent is then pumped to
below grade trenches for groundwater recharge. The RBC unit and subsequent secondary
settling and disinfection units are enclosed in a corrugated metal Quonset hut approximately 40
feet by 18 feet in size. A separate small shed contains electrical equipment.
6.0 Historical Compliance Record
The facility has been reported as being out of compliance in 14 instances since its construction
in 2004. A summary of the monthly Discharge Monitoring Reports from September 2004 to
November 2008 is provided in Appendix A.
6.1 Flow Compliance:
The total flow exceeded the limit of 14,210 gpd on several occasions.



Average Daily Flow: October 2005 (15,135 gpd)
Maximum Daily Flow: June 2005 (91,392 gpd)
October 2005 (43,798 gpd)
August 2006 (14,242 gpd)
April 2007 (14,405 gpd)

The facility was deemed out of compliance in a NJDEP inspection report dated November 2,
2005 for the flow exceedences during 2005. The inspection report indicates that infiltration
was the cause of the high flow into the treatment system. Later inspection reports did not
mention the high flows that occurred in 2006 and 2007 as these flows were only slightly higher
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than the permitted amount. The average daily flow over the 51 months for which readings
were provided is 6,353 gpd and the average maximum flow is 11,238 gpd. The source of the
infiltration or inflow was not investigated in detail as part of this investigation due to the fact
that the existing collection system will be abandoned as part of the future development. If not,
any portions of the collection system remaining in place should be televised to locate any
damaged or misaligned pipes or inappropriate connections that might be the source of
infiltration.
6.2 Nitrogen Compliance:
The total nitrogen exceeded the limit of 10 mg/l twice since the plant went into service, in April
2005 (11.3 mg/l) and in June 2007 (18.5 mg/l). These exceedences were not noted as
compliance issues in any inspection reports by NJDEP and there was no information provided
regarding the cause of these problems. The average nitrogen reading over the reporting period
is 6.7 mg/l.
6.3 Fecal Coliform Compliance:
The fecal coliform limit of 200 colonies/100 ml was also exceeded on several occasions.
March 2005
February 2006
October 2006
June 2007
July 2007
November 2007
August 2008

(14,800)
(800)
(1,100)
(580)
(600)
(310)
(230)

6.4 Compliance Summary
Only the most recent exceedance in August 2008 was noted as out of compliance in the NJDEP
inspection report although it was only slightly over the limit. The reason for this noncompliance
event was reported as laboratory sampling error. There was no information provided that
explained the earlier readings that were out of compliance.
A sample of the effluent was taken from the treatment plant effluent line during the Jan 6,
2009 site inspection for analysis of total nitrogen and fecal coliform. The results showed a total
nitrogen result of 0.05 mg/l and fecal coliform of <2 colonies/100 ml, both well within the
permit limits.
Overall, the reported information indicates that the plant has not performed very well,
particularly considering the fact that it is not fully loaded and generally operates at only half the
rated capacity. There were 14 instances where sample results indicated noncompliance:
• 7 Fecal Coliform
• 2 Nitrogen
• 5 Flow
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It is not evident if these reported noncompliance events were the result of design or operation
problems or a combination of both. Throughout this period however, the flow to the facility
was well below the design levels on average and only occasionally reached or exceeded the
design capacity. It would be expected that the plant performance would be less acceptable if
the flows and wastewater loads were at or near the design flow of 14,200 GPD.
7.0 Findings and Observations Regarding Existing Treatment Plant
After review of the available documentation, correspondence with the manufacturer, current
operator and design engineer, and the site visit on January 6, 2009, the following represents a
summary of the findings relative to the treatment plant components. It is important to
recognize that the existing system was constructed as a repair to failing septic systems that
serviced the various buildings and that the entire system is owned and controlled by a single
entity. Accordingly, the current system was built such that it only include the most essential
elements required to comply with code with the understanding that the owner has the ability
to somewhat affect the discharge by controlling the activities within the individual buildings.
Under the proposed future use as a residential development with individual residential unit
owners, that scenario will change and the facility must include safeguards to provide
continuous performance under severe conditions with the owner no longer being able to
directly affect the discharges from the buildings. The following observations and findings take
this change in use and owner responsibility into consideration.
7.1 Structural Components
The treatment system structural and principle mechanical components appear to be in good
working order. There were no apparent signs of structural failure, the tanks were not cracked,
the building structure appeared sound and the metal gratings were in place and viable.
However, corrosion appears to have taken a considerable toll on hardware such as doors,
connectors and many electrical components and other equipment. The metal fasteners which
connect the building panels are also badly rusted and it appears that much of the corrosion is a
result of high moisture levels within the building (see discussion below under Humidity).
7.2 Grease Build-Up
The site visit revealed excessive build-up of grease on the first disk of the RBC. This buildup can
produce added stress to the disk shaft and can cause shaft failure. Although each building with
a restaurant at the site is supplied with a grease trap, grease is making its way to the treatment
plant and may also be getting trapped within the collection system. The grease on the disks
should be removed to enhance treatment efficiency and reduce uneven stress on the shaft.
The existing grease traps for the restaurants should be maintained under a more rigorous
schedule to help alleviate this condition. It is important to ensure that further grease not
accumulate on the disks and that grease management be improved if the restaurant operation
continues. To further address this condition, the pipes in the collection system connected to
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the active restaurant should be inspected for grease build-up and cleaned if necessary to
further avoid grease discharge.

7.3 Equalization and Influent Pretreatment
The system is not equipped with an equalization tank prior to the treatment plant to balance
the flow over the course of the normal daily variations. As per the manufacturer’s
recommendations, the RBC system performance is greatly enhanced by the addition of an
equalization tank to avoid extreme load variations. An equalization tank would also facilitate
the ability to take the RBC mechanism off-line for routine service or to address an emergency
operating situation that resulted from failure of key components which required pumping and
hauling of wastewater for off-site disposal. As currently designed, if the main treatment device
required service, bypassing the system would be quite difficult due to lack of any separate
liquid storage.
Assuming that the food service uses are to remain, improved influent pretreatment would help
alleviate the current grease problem and is recommended. It is typical that facilities with heavy
food service loads experience grease problems and the increased detention time would allow
for better grease separation and collection. In this case, the simplest pretreatment would
entail including a trash trap which would simultaneously collect debris and grease. An
equalization tank with an integrated trash trap could be constructed underground outside the
WWTF building but due to the existing hydraulic profile of the facility, it would likely require the
addition of a pumping mechanism to transfer wastewater into the treatment plant as opposed
to the current gravity flow arrangement.
7.4 Filter
The WWTF has no filter prior to the UV system as would typically be expected to assure good
quality disinfection. During the site visit, significant solids build-up prior to the UV system near
the effluent weir were observed suggesting that the disinfection capability of the process could
be compromised. Proper operation of the UV system requires low suspended solid levels for
good light transmittance through the liquid and to keep the UV bulbs clean. The lack of
filtration could affect the ability of the system to consistently meet fecal coliform limits if the
system were operating at the full design load. Review of the DMR results show that the system
does generally meet the disinfection requirement but the flow is also consistently less then 50%
of the 14,200 GPD permit capacity. It is recommended that a filter be installed prior to the UV
system to assure effective performance at full load. The exact method for filtration would be
a matter of system upgrade design which would have to address constraints associated with
space limitations and hydraulic flow patterns. There are various forms of filtration that would
be acceptable and need to be considered.
7.5 Humidity and HVAC System
Pennytown Village
Wastewater System Evaluation

11

The treatment plant building shows signs of corrosion even though the building is only 4 years
old. Humidity inside the building was very high during the site visit and condensation was
dripping throughout. The metal panels appeared to be in good condition, however the panel
fasteners and internal untreated metal components are badly rusted. Temperature inside the
building at the time of the site visit was very low and no heat was provided and the building is
uninsulated. The size of the heater at the plant appeared too small to adequately heat the
building and to remove the moisture generated by the treatment units and it was questionable
if the heating unit was operational. The exhaust fan in the building was not operational at the
time of the site visit and appeared unsafe due to poor electrical connections that are badly
corroded. The plant requires a new HVAC system to provide proper heating, moisture control
and ventilation of the building interior. This will reduce moisture and corrosion and prolong the
life of the building and equipment. Given the energy consumption that this would entail, the
building should be insulated as part of any HVAC upgrade.
Even though the specifications call out explosion proof electrical components, in many cases
corrosion was evident and all electrical components in the building need to be checked and
cleaned or replaced if corrosion is too advanced. The principle motor control center and
distribution panel is located outside the treatment building in a separate cabinet enclosure and
the components within this cabinet appear to be in acceptable condition. However, this
cabinet and the related motors are not in visual sight of each other and local disconnect
switches were not observed thereby requiring a formal lock-out tag-out program for safe
servicing of the equipment. As the system is upgraded, local disconnect switches should be
provided as required by current electrical codes. The building plans call for two explosion
proof 300 watt light fixtures that are present but not operational. It was not possible to readily
determine if these are not functioning simply because of failed light bulbs or if the switching or
wiring has malfunctioned. At the time of inspection there was almost no lighting in the building
making service to the equipment difficult. Repairs to the system should include appropriate
repairs to the lighting system.
7.6 RBC System
The Rotating Biological Contactor system includes partially submerged media that rotates
around one central horizontal shaft that extends across the entire tank being supported on
either end by heavy duty pillow block bearings. There are two sections to the RBC unit, one for
nitrification via growth of aerobic bacteria and one for denitrification via growth of facultative
bacteria under anoxic conditions. The aerobic section is open to the atmosphere while the
anoxic section is covered by fiberglass covers to limit aeration.
The mechanical drive for the RBC is a critical component for operation of the biological system.
The biological media must rotate continuously and smoothly for sound operation. Catastrophic
failure can be caused by failure of a mechanical or structural component or simply from the unit
failing to rotate for a period of time such that one side dries out while the other remains
saturated with heavy solids thereby creating an imbalance. Maintaining the drive equipment in
top condition is critical to assure continuous system performance and longevity. The drive
Pennytown Village
Wastewater System Evaluation

12

system consists of a 3 HP close coupled motor, a Unicase Helical Bevel Gearbox, Falk steelflex
couplings, a steel drive shaft and pillow block bearings. During site inspection, no obvious
mechanical problems with the drive system were observed and the mechanisms were
operating smoothly with no abnormal noise or vibration.

7.7 System Redundancy
The treatment facility is a single train system with no redundancy to any of the unit processes.
If the system were to go off line because of mechanical, electrical or structure problems,
pumping and hauling of wastewater for off-site disposal would be the only available option to
maintain permit compliance. As discussed above under paragraph 7.3 Equalization and Influent
Pretreatment, the addition of an equalization tank would provide a means of holding
wastewater during an emergency situation and provide some mitigation to the lack of
redundancy should an emergency occur. A more robust arrangement would provide a second
RBC unit capable of accommodating full design flow for a period of time to act as a backup to
the current system. In municipal wastewater systems designed to provide long term
wastewater management, key components are typically provided with dual or standby
capability to address equipment down time. With appropriate redundancy, the system could
operate without the need for costly pumping and hauling for off-site disposal. The addition of
such redundancy would be at considerable expense in this case and is not included herein
because it is not a code requirement.
7.8 Flow Meter
The system monitors flow using an ultrasonic level detector installed above the outlet trough
prior to the UV system. The licensed operator indicated that the flow measurement device had
been calibrated but this could not be verified. Visual observation of the effluent flow
corresponded to the expected flow shown on the monitoring system and daily flow patterns
were consistent with the facility operation. The flow meter equipment was in need of cleaning
and an updated calibration is recommended to assure that the flow readings are valid. This is
particularly important given that meter readings indicate flows have been well below the
design level and accurate flow measurement is a critical aspect of this system performance
evaluation. If the meter were calibrated and found to be inaccurate, some of the observations
contained in this report would likely change as a result.
7.9 Emergency Power
Because the current system serves only one user it does not include an emergency power backup system. For the treatment system to serve a public customer base, emergency power would
be required to operate all of the key treatment components.
7.10 Water Breakout
It was noted that there was an area between Building 2 (Hotel) and the large parking lot along
Route 31 where water was coming to the surface and ponding. This area is the location of a
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former septic disposal field that was reportedly taken out of service during the system upgrade
in 2004. The ponded water did not appear to be septic but the source of the water breakout
should be investigated to determine if this is from existing groundwater, surface water, existing
septic discharge, or short-circuiting of groundwater through the abandoned septic components.
Depending on the findings, this may have implications on the final layout of the proposed
development and new system components. Any abandoned septic components that may be
contributing to this condition should be plugged or removed.
8.0 Considerations for Future Use of Existing Treatment Plant
It is anticipated that the proposed residential use of the site will include approximately 70
affordable housing units with a total wastewater flow of approximately 14,200 gpd. It is most
likely that the existing buildings, wastewater collection system and grease traps will be of little
value for the future development, so it is assumed that they will all be abandoned. The existing
treatment plant however will have continuing value as will the existing groundwater recharge
system and these are likely to remain to accept wastewater flow, at least for the early phases of
the project. Of course, this depends greatly on the ability to continue service under the
existing NJPDES permit conditions and with the existing permit effluent limitation. Whereas, it
is not anticipated at this time that these permit limits will be modified as a result of the change
in use of the property, the requisite reopening of the permit for the change in use from
commercial to residential would allow DEP the opportunity to make more stringent permit
limits based on dilution modeling or other considerations. If the permit is upgraded to a higher
standard, the usefulness of the existing treatment plant is diminished and would need to be
reconsidered under the new requirements.
The manufacturer of the RBC facility, Seprotech Systems, Inc., was contacted to determine the
original process design basis and to consider how a change in use from commercial to
residential may affect the system, assuming the proposed residential use produced an expected
influent wastewater strength of 250 mg/l biochemical oxygen demand (BOD), 45 mg/l total
nitrogen and 250 mg/l total suspended solids (TSS). Seprotech responded that the current
system can treat wastewater of this strength and should be able to meet the permit
requirement of <10 mg/l for total nitrogen under the following conditions:
•
•

The flow to the plant be limited to 12,000 gpd as presently configured
The maximum flow to the plant could increase to 16,200 gpd with the installation
of an internal recycling pump to recycle treatment plant contents from the outlet
of the de-nitrification section back to the inlet of the primary settling tank. This
recycling pump system was not incorporated into the system that currently exists
at the site.

Installation of the recycling pump is to accommodate full flow and greater total nitrogen
content than what was assumed in the original design. Design documents from the
manufacturer that illustrate the relevant calculations and assumptions to support these
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characteristics have been provided and appear consistent with the above indications. That
being the case, the existing plant with the suggested manufacturer upgrades could potentially
serve the future use, again assuming the DEP does not alter the effluent limitations.
To accommodate a higher variability of BOD in domestic waste, it is recommended that a
carbon feed system be installed that can provide additional carbon (in the form of sugar) when
BOD in the wastewater influent is low. Keeping a consistent input of carbon into the system
optimizes the growth of the bacteria on the RBC and thereby the treatment process.
The following items summarize the recommended upgrades to the treatment plant to
accommodate the future use appropriately:
1. Internal system recycling pumps, piping and ancillary equipment
2. Carbon feed system
3. Equalization tank and trash trap
4. Filtration prior to disinfection
5. HVAC upgrades
6. Emergency Generator
9.0 Groundwater Recharge System
Previous work completed to evaluate the site capabilities indicated a carrying capacity of 7,700
GPD which was the basis of the current NJPDES permit and recharge system configuration
developed as part of the of the septic system repair. Supplemental testing including the
installation of 6 shallow test wells and 6 soil borings, pump testing, background groundwater
quality sampling, soil profile logging, soil permeability testing, soil laboratory analyses and
preliminary groundwater flow modeling was completed for the current evaluation.
The test wells and borings were installed at locations distributed around the undeveloped
portion of the property. Each well was drilled to approximately 25 feet below ground surface
to characterize the shallow weathered bedrock. Wells with an adequate volume of water were
subsequently pump tested to determine hydraulic properties of the shallow weathered bedrock
aquifer. Results of this testing indicate shallow depths to bedrock and generally low hydraulic
conductivities across most of the site. An area of higher hydraulic conductivity was observed in
the northeast portion of the site, in the vicinity of the water supply test wells installed by
others.
Soil profiles were described in 6 excavations at various locations around the undeveloped
portion of the property to determine soil types and limiting conditions within the soils and
uppermost bedrock. Permeability testing was conducted within 3 of these excavations and
laboratory analyses were performed on 8 samples collected from the profile logs. Results of
this testing indicate low permeability and limiting conditions exist in the soil and uppermost
fractured bedrock across most of the site. An area of higher permeability was observed in the
northeast portion of the site, in the vicinity of the water supply test wells installed by others.
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Analysis of the DMR data and preliminary groundwater flow modeling suggests the existing
disposal system can accommodate approximately 5,000 GPD. Furthermore, these analyses
suggest that additional flow during the wet season could cause the mounded groundwater to
encroach within 2 feet of the trenches’ infiltrative surfaces. NJDEP requires that this 2-foot
buffer be maintained as an unsaturated zone in order to produce final renovation of the
effluent. It should be noted that these analyses assumed even distribution of existing flows
between the 2 existing trenches. These analyses suggest that the system capacity may be
increased if more flow were directed to Trench 1, since there appears to be a larger
unsaturated zone below that trench.
10.0

Site Capability to Support Future Development

The Pennytown site can best accommodate the intended wastewater discharge most readily
through groundwater recharge of the treated effluent. This is the current alternative employed
at the site and is the approach most consistent with current NJDEP programs. Discharge of
treated wastewater to a surface water body is another alternative that is legally possible, but
not practical considering the small size stream that traverses the site. Discharge to this stream
would require significant proof of environmental impact on the surface water quality and is
generally believed to be impractical from an operating cost perspective. A third alternative is to
provide treated wastewater that meets the requirements for non-potable water reuse thereby
reducing the need for discharge from the site. Each of these alternatives is discussed below:
10.1 Groundwater Recharge
As discussed earlier, both the site investigation and the groundwater modeling performed as
part of the current NJPDES permit, demonstrated that the design loading rate could not be
greater than 7,700 GPD. Please note, the site was not fully tested at that time. More recent
supplemental testing conducted as part of this study, described above, was used to evaluate
both the capacity of the existing system and the entire site’s potential capacity.
According to preliminary groundwater modeling performed under the supplemental testing,
the disposal system would have to be expanded with approximately 2,000 additional linear feet
of disposal trench to accommodate the full permitted flow of 14,200 GPD. Alternatively, a drip
irrigation system could also be a viable option for wastewater disposal. Based on soil types and
permeabilities, approximately 2 to 5 acres of land, not including additional land for design
buffers and infrastructure, would be necessary for this disposal method.
Because large areas of the site are currently inaccessible due to buildings and subsurface
infrastructure, additional site testing in the areas selected for expansion of the trenches or drip
fields would be necessary to confirm assumptions made in the current model. This testing is
beyond the scope of this report since it would require conceptual site plan details of the
proposed project and access into the developed portion of the property. The initial modeling
completed to date could not be used in support of a standard NJPDES application without this
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additional testing. Please note that additional testing will also necessitate further model
development since new data collected during field testing will need to be incorporated into the
updated model.
The results of the supplemental testing were found to be generally consistent with those
identified by the earlier site testing that was conducted in the areas immediately surrounding
the existing disposal trenches. The results of these tests also indicate that the disposal system
will have to be expanded to accommodate the maximum discharge of 14,200 GPD which is
established within the NJPDES permit. Although there appears to be adequate area on the
property to accommodate this expansion, it is unknown if the available area will be reduced
because of water supply protection concerns. Because the intended use will likely also include
an on-site public community water supply system, large portions of the property could be
eliminated from wastewater disposal consideration depending on the size and orientation of
the Tier 1 wellhead protection area. Water supply testing and analyses are currently being
conducted by others and the wellhead protection area has not been determined. NJDEP has
historically been reluctant to permit wastewater discharges within Tier 1 wellhead protection
areas.
10.2 Surface Water Discharge
The small Branch of the Stony Brook stream which traverses the property is classified as FW2NT which would provide the ability for a surface water discharge, although the practicality of
this alternative is very limited. The stream at this point is very small and any discharge would
have to meet antidegredation requirements meaning the water quality of the stream could not
be affected in any way as a result of the discharge. To achieve this antidegradation standard,
the wastewater effluent would have to completely match the stream water quality
characteristics at the effluent pipe. Water quality characteristics such as salinity and
temperature would be variable and difficult to achieve. In addition, it is likely that evaluation of
the stream would indicate zero flow during the 7-day, 10-year low flow period, complicating
this aspect further, Therefore, whereas it is technically feasible to provide a surface water
discharge, it is impractical and not an alternative that should be further considered at this time.
10.3 Water Reuse
Water reuse is a concept gaining widespread application as a method to manage water
resources in a more sustainable manner. Water reuse entails treating the wastewater to a
sufficient level so that it safe for direct use for non-potable purposes such as toilet flushing,
cooling, laundry and irrigation. This treated reuse quality water is then stored and distributed
to specific uses via a nonpotable reuse water piping network that is separate from the potable
water supply. There are water reuse systems that have been functioning in New Jersey for
over 20 years, but they all serve commercial or institutional facilities such as offices, shopping
centers and schools. There are also a number of water reuse systems in NJ that supply
irrigation water to golf courses. There currently are no direct water reuse facilities serving
residential structures in New Jersey, but there are a number of these in New York and other
states.
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New Jersey has adopted guidelines referred to as Category 1 Recycled Water for Beneficial
Reuse – Public Access which set forth the water quality parameters that would most likely apply
to a direct use requirement in residential applications. In discussion with NJDEP about the
potential for water reuse in residential buildings, they indicate that this would be allowable but
being there have been no such projects to date, the State Department of Health and possibly
the State Department of Community Affairs would have to be consulted with regards to any
special public health or construction code issues that may apply respectively. The current
NJDEP standards for beneficial reuse are tabulated below:
NJDEP Category 1 Recycled Water for Beneficial Reuse - Public Access Systems
Parameter
RWBR
Sample
Requirement
Type
Flow Rate
Continuous
Total
<10 mg/L*
Grab
Nitrogen
Total
5 mg/L
Grab
Suspended
Solids (TSS)
Fecal
14 col/100
Grab
Coliform
ml (2.2
weekly avg.)
Turbidity
2 NTU**
Continuous
2
Disinfection
100 mJ/cm
Continuous
(UV) / 1
mg/L (CPO)
Notes:
* The NJDEP may impose a total nitrogen concentration limitation greater
than 10 mg/L if the permittee can demonstrate that a concentration
greater than 10 mg/L is protective of the environment.
** A statistically significant correlation between turbidity and TSS shall be
established prior to commencement of the RWBR program. For UV
disinfection, in no case shall the level of turbidity exceed 2 NTU while still
maintaining the 5 mg/L maximum level for TSS.
These standards are more stringent than the current NJPDES permit for the existing Pennytown
wastewater facility, particularly with regards to solids content, turbidity and disinfection and as
such would require significant upgrades to the treatment plant beyond that necessary to meet
the current groundwater recharge requirements.
Most direct water reuse systems of this
nature that are successfully operating today employ some form of membrane filtration as a key
component. Other treatment processes are being advanced for direct water reuse currently,
but being the first residential direct reuse project in NJ would suggest using the most well
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proven technology. Given that perspective, moving towards direct water reuse would likely
require completely rebuilding the current wastewater treatment system.
From experience with other residential water reuse projects, it is likely that a 30% to 40%
reduction in wastewater discharge could be anticipated, depending on the types of nonpotable
water uses employed. Accordingly, a use that would anticipate a wastewater discharge of
14,000 gpd without reuse would subsequently require 8,500 gpd to 9,800 gpd of discharge
capability with reuse. Also, reuse of treated nonpotable water for irrigation could improve this
further if there is space available to accommodate adequate irrigation water storage.
Consideration of irrigation as a reuse component would require evaluation of future
landscaping and site plan details of the project that are beyond the scope of this report. In
addition, mixed uses that incorporate commercial or institutional uses together with residential
uses would also potentially improve the water reuse component giving higher percentages of
non-potable water applications. Details of this nature would require evaluation during the
project planning phase.
11.0

Ownership and Management Alternatives

Ownership of wastewater systems in New Jersey can take several forms that offer differing
capabilities and complexities. The form of ownership of the future Pennytown Village
wastewater facility should be considered as soon as possible in the acquisition process so that
the actions taken to control and upgrade the facility fulfill the operating protocol of the future
owner. Whereas, these objectives will be similar with regards to the environmental attributes,
they could differ with regards to the details of the facility functions and methods of financing.
It is not necessary to have the water supply and wastewater infrastructure owned by the same
entity, but there are advantages that can be gained by combining these assets together.
Combining the wastewater and water systems under one operating entity provides for more
efficient labor and customer service and avoids potential duplication that results from
overlapping aspects of these related asset functions.
The form of ownership of the developed property may also influence the wastewater and water
asset ownership decision. How the property will be owned, as fee simple subdivided tracts, as a
condominium form of common ownership or held by one owner as rental property will
influence the most likely form of wastewater and water asset ownership. The typical
wastewater and water ownership options include the following:
11.1 Municipal
Hopewell Township could own the wastewater and water assets as a part of the municipal
infrastructure and operate the system as a separate utility under the municipal governing body
or as a part of the public works department. Municipal ownership offers some advantage with
regards to access to public financing, but is somewhat more complicated with regards to civil
service employment regulations, procurement regulations and the influence of local politics on
the system management.
Having the backing of the municipality’s taxing power is
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advantageous for financial security and ability to qualify for low interest funding, but having the
infrastructure be financially self sufficient and fully supported by customer rate charges is
normally desired. The taxing power of the municipality should only support the financing and
not supplement the system operation.
11.2 Authority
The formation of a wastewater or combined water and wastewater authority provides a quasigovernmental management alternative that generally qualifies for all of the financial benefits
offered by municipal ownership and carries many of the same procurement and management
characteristics. The governing body of an authority is generally appointed by the municipal
government and secures independent financing by loans and bonds that are backed by the
general obligation of the municipality’s taxing power. Under this alternative, the assets must be
fully financed by the revenue from rate payers and the debt is generally outside of the
municipal spending caps. The independent authority has the advantage of being somewhat
independent of the political climate of the municipality but this sometimes presents difficulties
if the authority develops ambitions that differ from those of the governing body. The operating
charter of the authority is defined in the initial formation but then is difficult to change once
bonds and loans are secured. It is therefore not a flexible asset management mechanism unless
defined as such initially.
11.3 Association
A homeowner’s or landowner’s association can be formed as an operating nonprofit entity
supported by association fees paid by property owners for operation and maintenance of the
facilities. The association can be a special purpose entity focused only on the management of
the wastewater/water assets or it can be an entity that controls all common elements of the
development. An association form of ownership separates the municipality for the financial
responsibility of the facility’s operation and management but this form of ownership is not
favored by regulatory agencies due to a history of homeowner associations failing to
adequately maintain systems. Associations often have difficulty managing complex assets
effectively and can experience financial problems if funding and maintenance are not adequate.
Ultimately, if an association falls into financial difficulty the municipality is the next logical
entity in line to provide assistance, so even though there is no legal liability there is a practical
responsibility that can implicate the municipality should problems arise.
11.4 Private Utility
A private utility can own and operate both wastewater and water assets in New Jersey under
the jurisdiction of the New Jersey Board of Public Utilities which regulates the financial and
service aspects of utilities. A private utility is the most independent form of ownership wherein
the municipality does not have any financial or physical obligations for the asset management.
The municipality does have the ability to control the service area of the utility by defining the
service area via approval of a franchise area that defines the geographical limit and type of the
service provided. The private utility is financed by private equity and a combination of private
and public debt financing. As a stand-alone facility, the Pennytown Village service area is too
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small to support an independent private utility, but it could readily be combined with other
utility assets that a company may own in New Jersey.
11.5 Other Options
There are other ownership options that are possible but not likely for Pennytown Village.
Ownership by an existing regional authority is possible but to our knowledge none currently
exist that would logically be interested in this asset. Also a non-profit cooperative could be
formed to provide a special service to the property owners in this service area but this would be
essentially the same as the property association form of ownership described in paragraph 11.3
above in this instance because of the small limited size of the service area.
12.0

Cost Evaluation

The table below provides a summary of the estimated budgetary costs for the upgrades
recommended in Section 7 and 8 of this report.
Recommended Upgrade
Need for Upgrade
Report
Budgetary
Section
Estimate
Recycling Pump and
Allow higher flow through plant
8
$8,000.00
Piping
Carbon Feed System

8

$12,000.00

Pretreatment and storage capacity

7.3

$110,000.00

Enhance disinfection

7.4

$100,000.00

HVAC Upgrades

Temperature control and moisture
reduction

7.5

$8,000.00

Emergency Generator

Backup power source

7.9

$100,000.00

Equalization Tank and
Trash Trap
Filtration Prior to
Disinfection

Treatment Plant
Subtotal
Additional Disposal
Trenches

Provide supplementary nutrient source

$338,000
Accommodate groundwater recharge
of additional flow

9

$200,000

Total

$538,000

Budgetary estimates provided above include costs for engineering design. Costs do not include
permitting.
As a comparison to the above upgrades to the existing system, a budgetary estimate for
construction of a completely new municipal utility grade treatment plant based on membrane
filtration technology which would produce reuse quality water is approximately $750,000
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including engineering design and all appurtenances. This cost is for replacement of the plant
itself, and does not include the upgrades needed to the disposal system.
13.0

Conclusion

The Pennytown Village Wastewater treatment system is a viable operating system which as
presently configured can support an average daily flow of approximately 5,000 GPD based on
review of operating records and testing of the site soils and hydrogeology. The current
groundwater mounding analysis suggests the site has the potential to support a total flow of
approximately 14,000 GPD with an expanded recharge area that would consist of
approximately 2,000 LF of additional recharge trench. The approximate cost of the additional
recharge trench is $200,000 plus the cost of permits. Please note that a number of parameters
are currently characterized as assumptions in the groundwater flow model, and that these
parameters allow the model to show how the site might support a total load rate of 14,000
GPD. Additional field testing and model development will be necessary to confirm and further
define these parameters in areas currently inaccessible to testing. Additionally, this estimation
assumes that the entire site is available for wastewater disposal expansion, while in reality a
large portion of the site may be excluded to protect the proposed on-site public water supply.
The treatment plant itself is in need of some upgrades to the process and mechanical
components which would provide emergency power, backup capacity and process
improvements to meet the requirements for the full 14,000 GPD capacities intended. The
approximate cost of the recommended upgrades is $338,000 plus the cost of permits.
Upgrading the plant to produce reuse quality water would cost approximately $750,000 and
would provide a system which required less recharge capacity thereby allowing additional
development or requiring less recharge trench area.
The required permits for the change in use from commercial to residential and the full
realization of the 14,000 GPD design capacity will require a revocation and reissuance of the
New Jersey Pollution Discharge Elimination System (NJPDES) permit, Treatment Works Approval
and amendment of the Hopewell Township Wastewater Management Plan by Mercer County.
The permit process could result in increased effluent limitations thereby increasing the
projected costs, although this is not anticipated at this time. Time is of the essence in the
permitting process because Mercer County is currently preparing a Wastewater Management
Plan Update that is to be completed by September 9, 2009. Further amendment of this plan
after that time could cause a considerable delay in the permitting process. The cost to amend
the permits is dependent upon the final development concept for the property, but it is likely
that all of the recent site testing would provide adequate evidence of the site capacity once
compiled and submitted to NJDEP as part of an application for their review.

Pennytown Village
Wastewater System Evaluation

22

In conclusion, there are options available that would allow the full use of the property to the
intended 14,000 GPD of residential use capacity. The best alternative approach for this
transformation is the subject of the system design analysis that takes into consideration a more
detailed evaluation of the development components and placement on the property.
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Appendix A – Discharge Monitoring Report Summary
Pennytown Village Discharge Monitoring Reports
NJPDES NJ0101028 GW
Date

Limit
Sep-04
Oct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05
May-05
Jun-05
Jul-05
Aug-05
Sep-05
Oct-05
Nov-05
Dec-05
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun-06
Jul-06
Aug-06
Sep-06
Oct-06
Nov-06
Dec-06

Flow
Avg
gal/day
Report
4,700
4,184
4,751
4,766
3,823
4,370
4,460
4,011
4,796
8,069
6,288
6,602
8,022
15,135
7,541
7,750
7,757
7,774
9,675
4,477
7,528
12,133
10,691
10,439
9,782
7,130
7,874
7,508

Max
gal/day
14,210
5,065
4,273
8,993
8,367
6,803
5,882
6,304
6,304
6,485
91,392
7,811
7,858
11,607
43,798
9,517
8,964
9,441
11,605
13,478
10,039
10,900
14,190
12,939
14,242
13,280
11,109
11,770
10,152

Total
Nitrogen
mg/l
10 max
4.04
5.44
4.59
4.6
8.4
5
4.2
11.3
6.7
7.9
5.2
8.6
5.2
6.6
5.5
5.6
4.8
4.2
5.7
6.8
5.61
6
8.9
7.4
8
10
6.21
5.4

pH
SU
Report
7.15
7.12
7.35
7.3
7.22
7
6.99
7.05
7.1
7.18
7.15
7.32
7.24
7.57
7.39
7.22
7.13
7.19
7.29
6.98
7.75
6.94
6.96
7.04
7.34
7.01
7.18
7.16

Fecal
Coliform
#/100ml
200
30
1
13
4
1
11
14800
23
4
13
7
11
2
33
10
35
31
800
4
1
8
2
40
2
4
1100
120
90

Volatile
Organics
µg/l
Report

0.5

1.9

Appendix A – Continued

Date

Flow

Total
Nitrogen

pH

Fecal
Coliform

Limit
Jan-07
Feb-07
Mar-07
Apr-07
May-07
Jun-07
Jul-07
Aug-07
Sep-07
Oct-07
Nov-07
Dec-07
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08

Avg
gal/day
Report
6,598
5,961
4,299
5,574
4,866
4,633
5,207
5,469
5,183
5,108
4,852
5,324
5,200
5,135
4,733
4,860
4,711
6,643
7,985
4,946
4,998
5,531
4,162

Max
gal/day
14,210
10,524
9,233
6,730
14,405
7,022
6,732
7,844
9,194
6,326
6,643
8,667
9,764
7,808
6,996
8,168
6,455
6,072
10,577
10,825
6,116
6,134
9,807
8,538

mg/l
10 max
6.08
5.75
8.48
8.8
10
18.5
9.8
6.5
8.5
6.09
0.66
5.85
6
6.45
7.87
6.2
7.56
9.2
7.02
6.06
4.6
4.01
2.75

SU
Report
7.12
6.9
7.14
7.15
7.06
6.9
7.08
7.18
6.95
6.97
7.67
7.15
7.35
7.4
7.16
7.08
7.14
7.16
7.26
7.44
7.3
7.42
7.28

#/100ml
200
10
30
20
10
10
580
600
10
10
10
310
10
10
10
10
10
10
10
10
230
10
10
10

Average
Median
Max
Min

6,353
5,324
15,135
3,823

11,238
8,964
91,392
4,273

6.7
6.1
18.5
0.7

7.2
7.2
7.8
6.9

375
10
14,800
1

Denotes permit limit
exceedance.

Volatile
Organics
µg/l
Report

1.2
1.2
1.9
0.5

