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introduction

This Municipal Stormwater Management Plan (MSWMP) documents the strategy
for the Mendham Township (“the Township®) to address stormwater-related
impacts. The creation of this plan is required by N.J.A.C. 7:14A-25 Municipal
Stormwater Regulations. This plan contains all of the required elements
described in N.J.A.C. 7:8 Stormwater Management Rules. The plan addresses
groundwater recharge, stormwater quantity, and stormwater quallty lmpacts by
incorporating stormwater EW i eVl
design and performance € S
standards for new major
development, defined as
projects that disturb one or
more acre of land. These
standards are intended to
minimize the adverse impact
of stormwater runoff on water
quality and water quantity
and the loss of groundwater
recharge that provides
baseflow in receiving water
bodies. The plan describes
long-term operation and
maintenance measures for
existing and future
stormwater facilities.

A “build-out” analysis has
been included in this plan 3 5 S
based upon existing zohing B 5o s i Buttermilk Falls
and land available for development. The plan also addresses the review and
update of existing ordinances, the Township Master Plan, and other planning
documents to allow for project designs that include low impact development
techniques. The finai component of this plan is a mitigation strategy for when a
variance or exemption of the design and performance standards is sought. As
part of the mitigation section of the stormwater plan, specific stormwater
management measures are identified to lessen the impact of existing
development.




Goals

The goals of this MSWMP are to:

reduce flood damage, including damage to life and property;

minimize, to the extent practical, any increase in stormwater runoff from
any new development;

reduce soil erosion from any development or construction project;

assure the adequacy of existing and proposed culverts and bridges, and
other in-stream structures;

maintain groundwater recharge;
prevent, to the greatest extent feasible, an increase in nonpoint pollution;

maintain the integrity of stream channels for their biological functions, as
well as for drainage;

minimize pollutants in stormwater runoff from new and existing
development to restore, enhance, and maintain the chemical, physical,
and biological integrity of the waters of the state, to protect public health,
to safeguard fish and aquatic life and scenic and ecological values, and to
enhance the domestic, municipal, recreational, industrial, and other uses
of water; and

Protect public safety through the proper design and operation of
stormwater basins.

To achieve these goals, this plan outlines specific stormwater design and
performance standards for new development. Additionally, the plan proposes
stormwater management controls to address impacts from existing development.
Preventative and corrective maintenance strategies are included in the plan to
ensure long-term effectiveness of stormwater management facilities. The plan
also outlines safety standards for stormwater infrastructure to be implemented to
protect public safety.

Stormwater Discussion

Land development can dramatically alter the hydrologic cycle (See Figure C-1) of
a site and, ultimately, an entire watershed. Prior to development, native
vegetation can either directly intercept precipitation or draw that portion that has
infiltrated into the ground and return it to the atmosphere through
evapotranspiration. Development can remove this beneficial vegetation and




replace it with lawn or impervious cover, reducing the site’s evapotranspiration
and infiltration rates. Clearing and grading a site can remove depressions that
store rainfall. Construction activities may also compact the soil and diminish its
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infiltration ability, resulting in increased volumes and rates of stormwater runoff
from the site. Impervious areas that are connected to each other through gutters,
channels, and storm sewers can transport runoff more quickly than natural areas.
The reduction of the transport or travel time speeds up the rainfall-runoff
response of the drainage area, causing flow in downstream waterways to peak
faster and at higher than natural conditions. These increases can create new and
aggravate existing downstream flooding and erosion problems and increase the
quantity of sediment in the channel. Filtration of runoff and removal of pollutants
by surface and channel vegetation is eliminated by storm sewers that discharge
runoff directly into a stream. Increases in impervious area can also decrease
opportunities for infiltration which, in turn, reduces stream base flow and
groundwater recharge. Reduced base flows and increased peak flows produce
greater fluctuations between normal and storm flow rates, which can increase
channel erosion. Reduced base flows can also negatively impact the hydrology
of adjacent wetlands and the health of biological communities that depend on
base flows. Finally, erosion and sedimentation can destroy habitat from which
some species cannot adapt.




Figure C 1.  Hydrologic Cycle
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recharge, land development often resuits in the accumulation of pollutants on the
land surface that runoff can mobilize and transport to streams. New impervious
surfaces and cleared areas created by development can accumulate a variety of
poliutants from the atmosphere, fertilizers, animal wastes, and leakage and wear
from vehicles. Pollutants can include metals, suspended solids, hydrocarbons,
pathogens, and nutrients.

In addition to increased poliutant loading, land development can adversely affect
water quality and stream biota in more subtle ways. For example, stormwater
falling on impervious surfaces or stored in detention or retention basins can
become heated and raise the temperature of the downstream waterway,
adversely affecting cold water fish species such as trout. Development can
remove trees along stream banks that normally provide shading, stabilization,
and leaf litter that falls into streams and becomes food for the aquatic community.




Background

Mendham Township encompasses 17.91 square mile area in Morris County,
New Jersey. In recent years, the Township has been under significant
development pressure. The population of the Township has increased from 4,488
in 1980, to, 4537 in 1990, to 5,400 in 2000. This population increase has resulited
in considerable demand for new development; changes in the landscape have
most likely increased stormwater runoff volumes and pollutant ioads to the
waterways of the municipality. Figure C-2 illustrates the waterways in the
Township. Figure C-3 depicts the Township boundary on the USGS quadrangle

maps.

Photograph Courtesy of Molly Adams

The New Jersey
Department of
Environmental Protection
(NJDEP) has established an
Ambient Biomonitoring
Network (AMNET) to
document the health of the
state’s waterways. There
are over 800 AMNET sites
throughout the state of New
Jersey. These sites are
sampled for benthic

| macroinvertebrates by

NJDEP on a five-year cycle.
Streams are classified as
non-impaired, moderately
impaired, or severely
impaired based on the
AMNET data. The data is
used to generate a New
Jersey Impairment Score
(NJIS), which is based on a
number of biometrics related
to benthic macroinvertebrate
community dynamics. Three
major river systems
originate in the Township,

the Whippany River, the Passaic River and the Raritan River.
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Figure C2.  Surface Drainage
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Surface Water Quality

Watershed Management Area #6 includes
forty-nine  AMNET sites in the upper
Passaic, Whippany, Rockaway and Dead
River watersheds. The chart to the right
shows that 40.8% of the sites were non-
impaired, the majority of sites (61%) were
moderately impaired, and the remaining
sites (8.2%) were rated as severely

Severely impaired
8.2%

Watershed Management Area 6
1998 Bivassessment Resulis

Non-impaired
PN

impaired. A significant improvement was seen at twelve sites, and a significant
decline, at four sites. The chart on the (eft depicts the results of the same sites
sampled during the 1993 survey for comparison. The number of non-impaired
sites is considerably increased over that of the earlier sampling, while the
number of severely impaired sites is reduced by a similar percentage, and the

Watershed Management Area 6
1993 Bioassessment Results

proportion of moderately
impaired sites remains fairly
constant. The trend for both
NJIS and habitat scores is
relatively constant, with both
at suboptimal levels.
Abnormalities in chironomid
larvae were found to be
chronic at one site, while
four additional sites,

although not chronic at this time, exhibited significant fevels of abnormalities in

chironomid larvae only.

Moderaialy
impaired
51.0%



Watershed Management Area #8 includes both the North and South branches of
the Raritan River and their tributaries, with a total of 67 AMNET sites sampled
currently, and 3). The chart to the right shows that the majority (49 or 73.1%) of
sites in WMA #8 were

rated non-impaired; 17 or Watershed Management Area 8
254% were rated as 1999 Bioassessment Results
moderately impaired, and Severely impared

only one site (1.5%) was 15%

rated as severely Non-mpsired
impaired. Figure 9 depicts Moderately %
the results of the earlier mpared .}

(1994) survey for wa N

comparison. In WMA #8,
the habitat trend remains
fairly constant at near
optimum Jevels throughout; NJIS scores, in the non-impaired range throughout,
increase somewhat from northwest to southeast, from the South Branch to North
Branch sub-basins. Thus, while there may be some localized degradation from
agricultural or residential sources, stream biotic integrity in WMA #8 is generally
quite favorable. Only three sites (4.5% of sites sampled), exhibited significant
numbers of chironomid abnormalities in the current data.

The ten
tributaries that
flow through the
Township to
these major
rivers are also
unimpaired
based on
AMNET data. in
addition to the
AMNET data, the
NJDEP and other
regulatory agencies collect water quality chemical data on the streams in the
state. These data show that the instream total phosphorus concentrations and
fecal coliform concentrations of the Upper Raritan River, Whippany River and
Upper Passaic River rarely exceed the state’s criteria.

Watershed Management Area 8
1994 Bioassessment Results

Non-impaired
Modenately

72.3%
impaired

21.7%

The New Jersey Integrated Water Quality Monitoring and Assessment Report
(305(b) and 303(d)) (Integrated List) is required by the federal Clean Water, Act to
be prepared biennially and is a valuable source of water quality information. This
combined report presents the extent to which New Jersey waters are attaining

9



water quality standards, and identifies waters that are impaired. Sub-list 5 of the
Integrated List constitutes the list of waters impaired or threatened by pollutants,
for which one or more TMDLs are needed.

As the
imperviousness
increases in the
Township, the peak
and volumes of
stream flows also
increase. The
increased amount of
water can result in
stream bank
erosion, which
results in unstable
areas at
roadway/bridge
crossings, and
degraded stream
habitats. The low
imperviousness of
the Township has
preserved
groundwater
recharge,
maintaining base
flows in streams
during dry weather periods. Low base flows can have a negative impact on
instream habitat during the summer months. A map of the groundwater recharge

areas are shown in Figure C-4. Wellhead protection areas, also required as part
of the MSWMP, are shown in Figure C-5.
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Table 1. Groundwater Recharge Capability

Recharge Recharge

Soil Family Acreage Inches Per Year Cubic Feet Per Year
Alluvial Land 468.85 0.00 0
Annandale 20.83 16.30 1,235,704
Bartley 436.87 16.40 25,987 922
Califon 1250.01 16.40 74,347,532
Cokesbury 409.12 0.00 0
Edneyville 3114.91 20.20 228,121,213
Hibernia 4.61 17.00 283,939
Kliensville 15.96 18.10 1,051,372
Parker 4657.82 19.60 331,310,038
Pattenburg 538.51 20.10 39,315,740
Penn 91.56 17.30 5,750,910
Ridgebury 50.06 0.00 0
Turbotville 186.46 16.70 11,316,929
Urban 69.74 0.00 0
Washington 172.61 20.00 12,658,115
Total 11487.91 17.50 731,279,414
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Figure C6. Wellhead Protection Areas of Mendham Township
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Design and Performance Standards

Mendham Township will adopt the design and performance standards for
stormwater management measures as presented in N.J.A.C. 7:8-5 to minimize
the adverse impact of stormwater runoff on water quality and water quantity and
loss of groundwater recharge in receiving water bodies. The design and
performance standards include the language for maintenance of stormwater
management measures consistent with the stormwater management rules at
N.J.A.C. 7:8-5.8 Maintenance Requirements, and language for safety standards
consistent with N.J.A.C. 7:8-6 Safety Standards for Stormwater Management
Basins. The ordinances will be submitted to the county for review and approval.

During construction, Township inspectors will observe the construction of the
project to ensure that the stormwater management measures are constructed
and function as designed.

Plan Consistency

Mendham Township
is not within a
Regional Stormwater
Management
=8 Planning Area and no
: TMDLs have been
developed for waters
within the Township;
therefore this plan
does neither need to
be consistent with any
regional stormwater
management plans
it  (RSWMPs) nor any
i TMDLs. If any
LR £ A s RSWMPs or TMDLs
are developed in the future, this Municipal Stormwater Management Plan will be
updated to be consistent.

The Municipal Stormwater Management Plan is consistent with the Residential
Site Improvement Standards (RSIS) at N.J.A.C. 5:21. The municipality will utilize
the most current update of the RSIS in the stormwater management review of
residential areas. This Municipal Stormwater Management Plan will be updated
to be consistent with any future updates to the RSIS.
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The Township's proposed Stormwater Management Ordinance requires all new
development and redevelopment plans to comply with New Jersey’s Soil Erosion
and Sediment Control Standards. During construction, Township inspectors will
observe on-site soil erosion and sediment control measures and report any
inconsistencies to the Morris County Soil Conservation District.

Nonstructural Stormwater Management Strategles

The Township has
reviewed the master plan
and ordinances, and has
provided a list of the
sections in the Township
land use and zoning
ordinances that are to be
modified to incorporate
nonstructural stormwater
management strategies.
These are the ordinances
identified for revision.
Once the ordinance texts
are completed, they will
be submitted to the
county review agency for
review and approval
within {24 months of the
effective date of the
Stormwater Management
Rules]. A copy will be
sent to the Department of
Environmental Protection
at the time of submission.

Chapter 10 Streets and Roads

Section 10-4 Specifications

Subsection 10-4.6 Clearing

This subsection limits the extent of clearing to a maximum of five (5) feet beyond
that which is required for grading and construction. The 2000 Master Plan
Revision sets forth the goals of minimizing roadway width from the traditional 24
to 30 feet to 18 feet reflecting the rural nature of the community.

16



Subsection 10-4.9 Drainage

This subsection requires that drainage systems comply with accepted sizing
standards (RSIS) and with Chapter 16 (Subdivision & Site Plan) and Chapter
18(Flood Hazard Control) of the Township’s Ordinance.

Subsection 10-4.10 Curbs

This subsection sets forth for the requirements for curbs along roads. Generally
curbing will only be required along Regional Arterial Roadways and Arterial
Collector Roadways. All other new roads will comply with RSIS standards.
Roadways without curbs are encouraged to provide for sheet flow off of
impervious surfaces and utilization of roadside bioretention swales for water
quality enhancement.

Chapter 16 Subdivision and Site Plan
Subsection 16-10.2.u. Street Storm Drainage & Water Control

The subsection requires separate seepage pits for all roof top runoff for all new
construction. This section requires change to provide for groundwater recharge
requirements of the Stormwater Management Rules

Subsection 16-10.8 Protection of Critical Areas

This subsection limits disturbance and vegetation removal on areas defined as
Steep Slopes in the Township’s Ordinance.

Subsection 16-10.9 On-site Stormwater Management

This subsection requires use of stormwater BMP’s and requires that the rate of
runoff be no greater than the pre-development rate of runoff and volume of runoff
be reduced to predevelopment volumes as much as practicable. This section
requires change to comply with the RSIS standards.

Subsection 16-10.10 Public Use and Service Areas

This subsection allows the Planning Board to impose Conservation Easements
on environmentally sensitive areas including: wetlands, wetland transition areas,
flood hazard areas, riparian corridors and steep slopes.

Chapter 17 Environmental Impact Statement

This chapter requires an Environmental Impact Statement for all land
development in the Township and with respect to surface water protection and
stormwater requires that non-point source pollution in stormwater runoff be
reduced to the maximum extent possible, requires that developers demonstrate
that antidegradation policies that apply to Category 1 waters are applied
throughout the Township and requires that nitrate loading in groundwater as a

17



result of development activities will not adversely impact groundwater nitrate
concentrations.

Chapter 19 Soil Erosion and Sediment Control

This Chapter requires strict compliance with the Standards for Soil Erosion and
Sediment Control in New Jersey.

Chapter 21 Zoning

This chapter has been changed to reflect the principals and goals of the 2000
Master Plan Revision. The changes incorporated into the new Zone Plan reflect
the concerns with overuse and protection of groundwater resources with the
intent to limit the total population of the Township to supportable levels.

Chapter 23 Tree Conservation

This chapter limits removal of trees on private property in furtherance of the goals
stated in the 2000 Master Plan Revisions.

Chapter 24 Unimproved Lot Ordinance

This chapter requires that development of unimproved lots comply with all
requirements of the Land Use Ordinance including Chapters 16, 18 and 19.

Chapter 24 A Environmental Permit

This chapter requires protection of environmentally sensitive and critical areas in
all construction permit applications. Conservation easements can be required
when deemed prudent for the protection of wetlands, wetland transition areas,
steep slopes and riparian corridors.

18



Land Use/Bulld-Out Analysis

A detailed land use analysis for the Township was conducted. Figure C-6
ilustrates the existing land use in the Township based on 1995/97 GIS
information from NJDEP. Figure C-7 illustrates the HUC14s within the Township.
The Township zoning map is shown in Figure C-8. Figure C-9 illustrates the
constrained lands within the Township. The build-out calculations for impervious
cover are shown in Table C-1. As expected when developing agricultural and
forest lands, the build-out of these two HUC14s will result in a significant
increase in impervious surfaces. Table C-2 presents the pollutant loading
coefficients by land cover. The pollutant loads at full build-out are presented in
Table C-3.
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Figure C 7. Mendham Township Existing land Use
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Figure C8.  Hydrologic Units within Mendham Township

21



WATERSBHED

APRIL 2005

rANDOLPH

TOWNSHIP

<

ol
o

\ ’/’_/f_ I WEST MAIN STREET
BORDUGH oF MENDHAM g\
) N
| MOAD gAST
{ \<f
\\\
.
¥
3
o
['4
o
(%3
I
&
' NE
LADSTO
' ¢ PEAPACK AND B
pORD ucH o P
WATERBHED
0 3,000 6,000 12000 Fe
| 1 [] 1 L \ . |

® w‘") |

__————--/\/—_\'/V/ i

g
J @
g

PABBAIC RIVER
WATERBHED

i

&
@
&
o
>3

WHIFPANY RIVER
WATERSHED

§ LEGEND
0 ParcEL LOTS
[ Comm— MUNICIPAL BOUNDARY

HUC 14 SuBn‘WATERBHEDS

@ PLAPACK BROOK (ABOVEHNCL GLADSTONE Byl, 0203010%06D0S0
@ RamTan R NEIPEAPACK B TO MEVicxkere Bx), DZD301 05040040
@ RamiTAM R NBUNCL MCVICKERS TO INDIA Bx), OZ03010560860030
@ BuRNETT BROOK {(ABDVE OLO MiLL Rp}, 020301050600230

@ RARITAN R NB [APOVEANCL INDIA Bx], 020301 05040010

@ Pagsaic R UPR lABOVE OfBcRN MiLLSE, DZD30103010010

@ WHIRRANY R (ABOVE ROAD AT 745 33m), 02030103020010
WHIPPANY RILK POCAMODNTAS Ta Wasn Vau Rel, 02030103020040
@ WHIFPANY R (WaaH. VaLLey RD To 740 33m), 0Z2030103020020

@ PAmmROBE BROok, 02030103010020

TOWNSHIP DF MENDHAM
MORRIS COUNTY, NEW JERSEY

WATEREBHED
APRIL 2005

THIB MAP WAS DEVELOPED UBING NEW JERBEY
DPEPARTMENT OF ENVIRODNEMTAL PROTECTION GEDGRAPHIC
INFORMATION SYSTEM DIGITAL DATA, BUT THE BEGUNDARY

PRODUCT HAS NOT BEEN VERIFIED AND IS NOT BTATE-AUTHORIZED.




ABMENOOY
Seayuo >cmﬂﬂ_ﬂ (aBpLiq yooug uld SAAqe) 0 oodg asciwld b
} JseayuoN 9 ueddiupm Yv90 12dd 1oAY oBssed 0200L0E0LOE0Z | 20VV90 !
olessed
Jaddn
‘alessed FolleA UOIDUIYSEAL) JOAY
I JsesyyoN 9 15ddn va90 Jany Aueddiym 0Z00ZOE0L0E0Z | 20VE90 Aueddiym !
oressed uojBUIUSEAN 0) SEJUIOLE0d
L jseaypoN 9 Jaddn V€90 JaAry Aueddiymy 0¥00Z0€0L0E0Z | +OVES0 oxe) Jonry Aueddium !
"olessed (wee py. e peos
b JseayponN 9 seddn va90 Jaary Aueddiypy 0LODZOEOLOEOZ | HOVESD | ,roae) sanry Aueddium !
3 ‘olessed {2bpiiq 3o0.g auld SAQQE) (s ulogsO anoge)
b 1SeayoN 9 Jaddn VYv90 J2ddn JeAry oiESsed 0L00L0OE0LOEOZ | LOVVS0 Joddr) 1oAY OlESSEY L
yinog {uojbuiwe (g elpu| joul/aroqe)
Z uejey 8 2 UHON VO80 |1 snoqe) g Jony uejey | O+0090S0LOE0T LOVO80 | ouesq union Jony ueney |
yinog {ucjburweT ACGE) youelg _ Py N
Z uepiey 8 2 UWON V280 YLON JOAY UENEY 0Z0090SOLOE0Z | ZOVOBO | , ~ sroqe) yooug pouIng L
Uyinog (uGIBuIWET AGGE) (aLEIg (g e1pu] 0] SIS¥DIADW 0U1)
4 uejey g % ULON V080 ULON JOA UEEY 0E0090SOLOEOZ | EOVOB0 | 5ueiq ypoN Joary UBNEY b
- yinog {uo)Buiwie sA0ge) Uoueig SIaNANAIN O 3g yoedead)
[4 uejuey 8 2 ULON V080 LMON 19AIY UEIEY 0¥0090S0LOE0Z | POVOR0 | nyeig ULON JoAIY UEJIEY b
wmnog (uojbuiweT sA0GE] Youelg (4g suoispe|o
4 ueley 8 2 ULON V080 LHON oA UeEY 0S0080S0L0E0Z | SOVOB0 |0y sn0qe) yooug yoedesd | *
Baly al
l1uoiBay | uoibay gl ealy al (ublp ¥1) ®poD -
JIEeAA Jep | wawabeuepy #__uwm_._.ﬁ__MWHﬁE paYSIBIEAA SLEN PoysIoiEM jun 2iBojoipAH vm..mw_%m.wg SUIEN PRUSISIBM-GNS  199Y
(rPLONH) Speysieiem-qng

ASUMO | WBYPUSHY UI SPOYSIBIEM-NS ¥L-ONH  C 8IGeL




A
SR

e e T

L e L A 5 \.ﬁm e

;ar'uu-\-?mr—-llhﬂ- iy L

TR GER

= x;mm M:W{Mﬁnh“ﬁ# b:-.-ﬂ.l-ﬂh._':n‘.:h? --u'.-.‘t-].hmn:. llm—kklnlhmu

s el :.,:L_.._.._._.' oy s

Figure C89. Zone Plan
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Figure C 10.  Traditional Sub-dividable Lots
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Figure C 11. Mendham Township Wetlands & Areas of High Water Table
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Table 4. Nonpoint Source Pollutant Loads by Land Cover At Build Out

Nonpoint
Source Annual
Pollution Pollutant
Loading Land Load
Land Cover Pollutant (Ibs/acrefyear) Area (Lbs/Year)
High/Medium Density Residential |  Phosphorous Load 14 1231.52 | 1,724.128 |
Nitrogen Load 15 1231.52 1,8472.8
Suspended Solids Load 140 1231.52 172,412.8
Low Density/Rural Residential ___Phosphorous Load 0.6  9846.79 | 5,908.074
Nitrogen Load 5 9846.79 | 4,233.95
Suspended Solids Load | 100 9846.79 984,679
Commercial | Phosphorous Load 2.1 0 0
| Nitrogen Load 22 0 0
Suspended Solids Load 200 I 0 0
Open Space/Wetlands/Water Phosphorous Load 0.1 | 3631.81 363.181 |
| Nitrogen toad 3 3631.81 | 10,895.43
Suspended Solids Load | 40 3631.81 145,272.4
Total Phosphorous Source Load % s 7,995.383
Total Nitrogen Source .Load 78,602.18
Total Suspended Solids Source Load 1,302,364.2

* Source: NJDEP Stormwater and Nonpoint Source Pollution Best Management




Mitigation Plans

This mitigation plan is provided for a proposed development that is granted a
variance or exemption from the stormwater management design and
performance standards. A hierarchy of options is being developed in cooperation
with Mendham Township’s headwaters watershed river system associations.

Mitigation Project Criteria

The mitigation project must be implemented in the same drainage area as the
proposed development. The project must provide additional groundwater
recharge benefits, or protection from stormwater runoff quality and quantity from
previously devetoped property that does not currently meet the design and
performance standards outlined in the Municipal Stormwater Management Plan.
The developer must ensure the long-term maintenance of the project, including
the maintenance requirements under Chapters 8 and 9 of the NJDEP
Stormwater BMP Manual.

The municipality may allow a developer to provide funding or partial funding to
the municipality for an environmental enhancement project that has been
identified in a Municipal Stormwater Management Plan. The funding must be
equal to or greater than the cost to implement the mitigation outlined above,
including costs associated with purchasing the property or easement for
mitigation, and the cost associated with the long-term maintenance requirements
of the mitigation measure.
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