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A buffer delineation method has been developed to protect tidal and 

non-tidal wetlands in the coastal zone;, of New Jersey. This study is based 
, 

on existing information, and identifies'• ~ppropriate buffer widths to 

maintain the quality of water entering wetlands. It relies on both field 

and in-house data that can be objectively evaluated. 

The delineation method. considers potential water quality impacts and 

mitigating factors to determine optimum buffer width. Buffering capability 

is determined based on a combined, case-by-case evaluation of slope, 

vegetation, and soil characteristics adjacent to the wetland. Impacts of 

low, moderate, and high intensity development are evaluated based on type of 

development and impervious coverage. The method also identifies situations 

in which a buffer width is automatically assigned based on conditions that 

warrant special consideration. The method was successfully tested for 

replicability and reasonableness under a variety of wetland and development 

scenarios. 

In New Jersey, the possible range of buffer widths varies depending on 

the type of wetland: the maximum width of buffers for tidal and non-tidal 

wetlands, and the minimum buffer width for non-tidal wetlands have been set 

by law and policy. A User's Guide to the buffer delineation method was 

developed to ensure that derived buffer widths comply with current state law 

and policy. 

i Rogers, Golden & Halpe:-n 
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DITBODtJCrJ:011 

Draft lfetl.and Buffer De1ineation Method 

Division.of CoastaJ. Resources 

Bew Jersey Qepartaent of Bln'ironaenta.l. Protection 

In response to its recognition of the value and the fragile nature of its 

wetlands, the State of New Jersey has promulgated laws and policies to limit 

the degradation of this resource. The NJ Coastal Resources and Development 

Wetl~nds Buffer Poli9y (N.J.A.C. 7:lE-3.27) requires that the need for a 

buffer be determined within 300 feet of wetlands and within the drainage area 

of wetl·ands. The NJ Freshwater Wetlands Protection Act (1987) establishes a 

buffer of 75-150 feet for wetlands of exceptional resource value (i.e., 

wetlands that discharge into FW-1- waters and FW-2 Trout Production waters and 

their tributaries; or that provide documented habitat for threatened or 

endangered species) and 25-50 feet for wetlands of intermediate resource 

value (i.e., wetlands that are not of exceptional resource value, and are not 
( 

isolated ~etlands, man-made drainage ditches, swales, or detention 

facilities). 

These requirements essentially establish a maximum and minimum width for 

wetland buffers. For salt marshes and freshwater tidal wetlands, the maximum 

buffer width is 300 feet (no minimum width is specified or implied). For 

non-tidal wetlands (other than those in the Hackensack Meadowlands and the 

Pinelands, which are regulated by area-specific agencies), the maximum buffer 

width is either 150 feet or 50 feet, with corresponding minimum widths·of 75 

and 25 feet, respectively, for the exceptional and intermediate wetland types 

described above. Given that these ranges of potential buffer widths must be 

applied, a uniform and predictable method is needed to select an appropriate 

width within these ranges on a case-by-case basis. 

This Buffer Delineation Method has been developed to determine 

appropriate buffer widths in coastal New Jersey, and consists of two 

sections. 
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Section 1 is the Technical Basis document, which describes the information 

sources and assumpti•ons used to evelop the method. It does not impose 

either minimum or maximum buffer idths, but instead relies on available 

information to determine buffer idths that respond to site-specific 

circumstances. 

Section 2 of this document is the actual method that will be used in New 

Jersey. Section 2 contains data ources and procedures to assist users in 

determining buffer widths. o applies existing legal and policy limits 

to the buffer widths derived in S ction 1. 

A draft version of 

sited near 20 wetlands (2 project 

incorporates technical revisions 

application. Specific guidance o 

was applied to 4 projects hypothetically 

per wetland). The method provided here 

ound to be appropriate based on this 

how to apply the method, based on this 

experience, is incorporated into ection 2. A status report on the lessons 

learned during application of the method and the specific results of that 

application is provided as Append x A to this document. 

Development of this buffer de ineation method was originally planned as 

the next step to follow a study b Rutgers University concerning the impacts 

of human disturbance_upon wetland relative to buffer width. The Rutgers 

study (Shisler, 1987) included a urvey of buffer requirements and policies 

in various jurisdictions. An upd te of that survey is provided as Appendix 

B to this document. 

OBJEC'.fiVBS AIID LDIID.rJ:011S 

The objective of this study w s ~o develop a reliable and replicable 

method that can be used to determ'ne appropriate buffer widths. The primary 

basis for buffer width determination is the protection of the quality of 

water entering wetlands (although ther considerations are included as 

special cases). The method was based on existing information, and was 

designed for use in the coastal zo eon New Jersey. 
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Because the method is based on soil conditions typically found in the 

coastal zone, it should not. be used indiscriininantly in other parts of New 

Jersey, or oµtside of New Jersey. Additionally, while the method includes 

some special cases where concerns other than water quality are addressed, 

the user is cautioned to consider all wetland functions when determining an 

appropriate buffer width. There are likely to be situations in which a 

wider buffer is needed than is necessary for water quality protection alone. 

143.06/102188 INTR0-3 
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SECTION 1 

Technical Basis 



1.1 BackgroUDd 

SBC'fiOII 1 

'rBClllll:CAL Ba.SIS 

llffLUID wra DBLDIIDTIOI .IIBTIIOD 

Wetlands are a valuable environmental resource for many reasons. They 

provide a myriad of values and functions that are beneficial to society and 

essential to the maintenance of ecosystem quality. A primary value of 

wetlands is their ability to maintain water quality, an important function 

that can have implications for human health, recreational enjoyment, and 

habitat quality. Wetland soils break down or bind many pollutants, 

improving water quality in the aquatic system. Wetlands also detain water 

from flooding events, mitigating impacts to downstream development. 

Economic benefits are provided by wetlands associated with fisheries or 

used for timber har.vesting and fur-bearer trapping. Wetlands also provide 

habitat for a diversity of biota, including a significant number of unique, 

threatened, and endangered species (Roman and Good, 1983). 

Wetland. capacity for nutrient removal and retention is limited. Because 

of this limited capacity, many wetlands are becoming degraded by the 

significant influx of pollutants carried in runoff from development, 

agriculture, and other land uses. Surface runoff from developed areas 

carries a variety of pollutants from numerous sources. Heavy metals (e.g., 

lead, cadm~um, copper, and zinc) are prevalent pollutants in developed areas 

where they, along with hydrocarbons (gasoline and motor oil), salts, and 

other particulates, accumulate on roads and parking lots. Nutrients and 

pesticides are applied to lawns and gardens; bacteria and nutrien~s may be 

released by on-site wastewater disposal or animal wastes; and sediments may 

be released by disturbed land surfaces (Sartor et al., 1974; FHWA, 1981; US 

EPA, 1983; US EPA, 1984). These pollutants, typically referred to as 

nonpoint source pollutants, are carried in rainwater into surface runoff or 

groundwater, either of which finds its way into wetlands. In some cases, 

rainwater is collected in storm drains and discharged directly ~nto or 

adjacent to we·tlands. 

143.06/102188 1 - 1 
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Both soluble and insoluble p llutants can be carried by surface flow into 

wetlands. Insoluble pollutants (sediment, particulates, insoluble forms of 

phosphates and metals) may settle out of the flow if the velocity is 

insufficient to keep them 

infiltrates into the soil 

may be deposited as ~urface flow 

Soluble pollutants will trave·l directly to 

the wetland in surface or ce flows, unless they are transformed or 

bound to soil particles before thy can reach the wetland. In subsurface 

flows, the concentrations of thes pollutants may be diluted to levels that 

will have less of an immediate 

long-term impacts may occur. 

A recent study by Ehrenfeld 

chloride, ortho-phosphate, and 

residential development in the 

table fluctuations were greater i 

1 the vicinity of development. 

that received direct input of 

Schneider, 1987). These types 

maintenance, wildlife habitat, 

act to the wetland system, although 

d Schneider documented elevated levels of 

onium in wetlands in·the vicinity of 

Jersey Finelands.. In addition, water 

those wetlands compared to wetlands not in 

ated lead levels were found in wetlands 

way runoff via storm drains (Ehrenfeld and 

impacts can affect water quality 

other functions of wetlands. 

One method for protecting.wet ands from degradation is to provide a 

vegetated area, or buffer, he wetland. The width of the buffer 

needed is directly related etland functions being protected and the 

buffer functions being provided. 

variety of functions, any or all 

determining appropriate width. 

ike wetlands, wetland buffers provide a 

which could be used as a basis for 

fers provide for the removal, reduction, 

or dilution of sediments, nutrient, and potentially toxic materials carried 

in the surface and subsurface runo f entering wetlands (Karr and Schlosser, 

1977; Clark, 1977). Wetland buffe s also minimize the potential for direct 

human disturbance to ler, 1987), maintain an area of 

transitional habitat between aquat c and upland communities, and provide 

riparian wildlife habitat (Budd et al., 1987). Like wetlands, buffers can 

reduce stormwater runoff from deve oped areas and serve to moderate the 
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hydrologic changes in wetlands that can result from nearby development (Wong 

and Mccuen, 1982). 

This study 1?,as been designed to determine, based on existing information, 

appropriate buffer widths to protect the quality of water entering wetlands. 

The objective was to develop a method that was reliable and that was respon-

sive to actual environmental conditions encountered in coastal New Jersey. 

The ability of a buffer to renovate wa'ter quality is primarily dependent 

on three factors: vegetation cover, soil characteristics, and slope (Thurow 

et al., 1975; Wong and Mccuen, 1982). While empirical data are available to 

demonstrate buffer widths needed under specific circumstances to remove 

specific pollutants, a predictive tool is needed that will provide a buffer 

width that responds to a variety of conditions. Such a tool has been 

developed based on results derived from t~e buffer width model prepared by 

Wong and Mccuen (1982). Their model has been described as "the most 

comprehensive analysis of the relationship among these variables [those 

listed above] in affecting the efficiency of buffer strips~ (Palfrey and 

Bradley, no date). 

The Wong and Mccuen model was developed to establish design criteria for 

vegetative buffer strips for runoff and sediment control at various trap 

efficiencies. Wong and Mccuen note that the design for a buffer is a 

function of both stormwater management policy and physical site conditions. 

Desired trap efficiencies are a policy decision that defines the required 

length of the buffer. The model incorporates a modified v,rsion of Manning's 

Equation (Equation 1) to graph the relationships among several factors, 

including the roughness coefficient of vegetation, slope, runoff velocity, 

sediment trap efficiency, sediment parti·cle size, and buffer width. This 

graphic representation of Manning's equation is shown in Figure 1.1-1. 

Equation 1: V 
m 

1.49 R 2/3 51/2, 
n s 

where Vm is the mean velocity in feet per second, n is :Manning's 

roughness coefficient, Rs is the spacing hydraulic ·radius in 

feet, and Sis the buffer strip slope in feet/feet. 
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Wong & Mccuen found that the rate of sedimentation is particularly 

dependent on the type of vegetative cover and the sediment particle size. 

For instance, to attain 90 percent sediment removal on a 5 percent slope, the 

necessary buffer size nearly doubles when comparing forested vs. medium 

grassed, and medium grassed vs. light grassed buffers. Particle size is a 

factor determining settling velocity: the greater the particle size, the 

higher the settling velocity and trap efficiency (i.e., more sediment is 

.trapped when the size of sediment particles is larger). The buffer width 

also varies greatly depending on the sediment trap efficiency desired. For 

example, up to 75 percent trap efficiency is attained at relatively small 

buffer widths. Above 75 percent, the incremental increases needed to 

increase trap efficiency are larger, and above 90 percent, the incremental 

increases needed are substantial. For example, a herbaceous (light grassed) 

buffer on a 2 percent slope would require a 100-foot buffer for a 90 percent 

trap efficiency, whereas an additional 100 and 1000, feet would be required 

for trap efficiencies of 95 and 99 percent, respectively. 

The Wong and Mccuen Vegetative Buffer Strip Model has been adapted for 

application in Coastal New Jersey. The model requires information on 

vegetation, slope, sediment particle size, and level of sediment removal 

(i.e., the trap efficiency) desired. In addition, modifications have been in-

troduced to more accurately reflect additional variables that affect how 

nonpoint source pollution occurs. These modifications, and the assumptions 

made for inputs to the Wong and Mccuen model, are described below. 

The model itself requires sediment particle size as an input. A "coarse 

silt" particle size was selected as the particle size representative of 

sediments in coastal New Jersey. Soils within coastal New Jersey are 

typically identified as sand, loamy sand, sandy loam, and sandy clay loam 

(infrequent). Given that these are primarily coarse textured (i.e., high 

sand content) soils, a relatively large particle size (.034 - .OS mm) was 

selected to reflect the sediment that would occur in runoff from these 

soils. While a sand particle (.05 - 1.0 mm) is larger than a silt particle 

(.002 - .05 mm), a silt was selected as an intermediate size ~o reflect both 

the sand and clay (less than .002 mm) content found in loamy soils in coastal 
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New Jersey. Sandy clay loams, 

and 35 percent clay. These soi 

expected in coastal New Jersey. 

composition of a sandy loam is 

silt", was selected. If the mo 

or instance, may contain between 20 percent 

the highest clay content that would be 

that at least 40 percent of the 

and, the coarser limit of a silt, or "coarse 

outside of coastal New 

Jersey, buffer sizes would typi be be greater to achieve a trap 

efficiency comparable to that in coastal New Jersey. This conclusion is 

based on the prevalence of finer textured soils outside of the coastal zone. 

A greater percentage of 

and these do not settle 

A trap (i.e., sediment 

appropriate for protecting 

protection may be afforded 

buffers would be required. 

ticles would be expected to occur in runoff, 

ickly as large particles. 

l) efficiency of 90 percent was selected as 

Below 90 percent, insufficient 

and above that number, extremely wide 

as discussed below, additional 

protection is provided in situat'ons where the total amount of sediment 

entering the buffer may be highe .) 

The Wong and Mccuen model ad 

can be planted in buffers: 

categories were assumed to 

vegetative cover found to 

scrub-shrub, and forest. 

efficiency is related to 

three types of vegetative covers that 

medium grass, and forest. These 

arable in trap efficiency to three types of 

turally in potential buffers: herbaceous, 

umption is reasonable because sediment trap 

tation characteristics as height (Parley 

and Bradley, no date), root syste 1 depth, top growth branching, and 

resistance to flooding chlosser, 1977). The gradient of 

effectiveness predicted d Mccuen, when changing from light grass to 

medium grass to forest, similar to the gradient that would occur in 

the field when going from herbace us cover (i.e., under 12 inches) to 

scrub-shrub/tall herbaceous cover to forested cover. 

The impact of a development h s been incorporated by extending the buffer 

width to reflect increased impact Increased impact will be re-

flected by an increased sediment load to the buffer. Large sediment loads 

have the potential to form a berm hose sediments may later be carried with 
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runoff during a storm event. Therefore, additional buffer width is provided 

to protect the wetland against such an event. Buffer widths derived using 

the Wong and Mccuen model (1982) have been multiplied by estimated 

coefficients that reflect the need for additional width to accommodate in-

creasing sediment loads. The coefficients estimated for use in this method 

to account for low, low to moderate, moderate to high, and high impact poten-

tials are 1.0, 1.2, 1.35, and 1.5, respectively. 

The Wong and Mccuen model relies·on sediment transport as an indicator of 

pollutant transport in surface runoff. The model assigns a buffer width 

based on the width of land necessary to trap the majority of sediment 

contained in surface runoff. Sediment transport is a reasonable basis for a 

buffer delineation model for several reasons. Sediment is a major pollutant 

in aquatic systems. Trapping sediment within the buffer is therefore 

important to the maintenance of water quality in the wetland. Additionally, 

many pollutants, including heavy metals, hydrocarbons, pesticides, and 

phosphates, adsorb to·sediments, depending on the clay content of the 

sediment. Therefore, as sediment is trapped within the buffer, absorbed 

pollutants are also trapped. 

The Wong and Mccuen model does not consider control of soluble pollutant~ 

(e ._g., nitrates; soluble metals) whose transport is related to soil 

properties and subsurface flow conditions. To account for these factors, a 

modification to the model has been introduced that increases the buffer 

width, when appropriate, based on soil properties such as soil drainage, 

organic content, and cation exchange capacity. Subsurface pollutant 

transport is specifically addressed by creating special provisions in cases 

where such transport may be significant (e.g., where soils are excessively 

permeable, or where on-site septic systems will be used). 

In recognition of the fact that water quality maintenance is not the sole 

determinant of wetl,and value, . other considerations are· incorporated as 

special cases in which specified buffer widths are automatically assigned. 
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For example, direct human distur ance (Shisler, 1987) was included as a 

factor for selecting buffer widt s to preserve the habitats of threatened and 

endangered species. 

The method provided in this ocument has been designed to determine 

buffer widths for three types of wetlands in Coastal New Jersey: $alt marsh, 

freshwater tidal marsh, and palu trine hardwood swamp. Salt marshes in New 

Jersey are the vast, flat meadowlands found from the bay side of the coastal 

barrier islands to the mainland, dominated by Spartina and Distichlis 

species. They are intersected by meandering tidal creeks and are subject to 

high salt concentrations ranging etween 5 parts of salt per 1000 parts of 

water (5 ppt) to 30 ppt (Carlson nd Fowler, 1980; Tiner, 1985). Freshwater 

tidal marshes occur along tidal eshwater rivers and may extend sl.ightl.y 

above the mean high tide mark. S lt concentrations are- typically less than 

0.5 ppt. In New Jersey, these we lands are typically dominated by emergent 

vegetation, including narrow- lea cattail, water smartweed, wild rice, 

spadder dock, and arrow arum (Tin 1985). Palustrine hardwood swamps are 

freshwater non-tidal forested wet ands typicalli dominated by red maple, 

sweet gum, black gum, sweet peppe bush, and southern arrowwood (Tiner, 

1985). Although the method 

types, or wetlands in other parts 

consistent results for other wetland 

New Jersey, it should first be applied 

in a variety of situations in thee other locations. This will help to 

determine whether additional modi ications are needed to reflect 

circumstances that 'do not typicall occur near coastal wetlands. 

Caution should be n relying on this method alone to apply 

buffers that are very wide. ience of predicting effective buffer 

widths is young, and the Wong and cCuen model has had only limited field 

verification. While some empirica data are available, most studies are not 

sufficiently broad to allow applic tion of results to other locations. 

Nevertheless, available data indic te that the model may be inaccurate in 

cases where very wide buffers are eco:mmended. For example, Trimble and 

Sartz (1957), measured sediment mo ement on forested slopes_ as high as 45 

percent, and did not identify tran port distances in excess of 140 feet. 

Similarly, Broderson (1973) found hat the a buffer width of 50 to 75 feet 
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was sufficient to control natural debris_ and sediment accumulation in 

streams, although a buffer width of up to 200 feet was needed to control 

sediment flows under ext·reme conditions such as exposed soil and steep slope. 

The actual effectiveness of varying buffer widths in protecting wetlands is 

currently being studied in New Jersey by R.E. Good, J.G. Ehrenfeld, C.T. 

Roman, and D.C. Hayes, as well as in other locations throughout the country. 

Until the results of these studies are available and can be used to verify 

this method, the method described in this document should be considered as an 

interim tool for use until further data are available. 

1.2 Buffer De1ineation Method 

The buffer delineation method is summarized in Figure 1.2-1. The first 

step in using the model consists of reviewing the Special Cases, which may 

result in an actual buffer width or in a specified minimum buffer width. The 

Special Cases address situations where potential impacts are especially high, 

the wetland is especially sensitive, or other factors are important in the 

determination of an appropriate buffer width. The procedure for applying the 

Special Cases is summarized in Figure 1.2-2. 

If a Special Case does not apply to the development project, the user 

must follow the buffer delineation procedure, summarized in Figure 1.2-3. 

The procedure is based on the premi·se that bu£ fer width should be based on 

the amount of pollutants (i.e., the impact) that may be generated by a 

proposed development and on the capability of the buffer·to remove those 

pollutants. These two components are incorporated into the overall 

determination of buffer width. 

The procedure looks at project impact on a site-specific and watershed 

basis. Pollutant removal capacity of the buffer is initially evaluated based 

on predicted relationships among ·several variables (e.g., slope, soils, 

vegetation). These values are considered concurrently with project impact to 
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Figure 1.2-1. Summary of the Buffer Delineation- Method 

143.06/102188 

Developm nt is Proposed 
Near a Wetland. 

Yes Minimum Buffer 
~_;;;...;..;.;._ ....... 

Width Specifed. 

Delineation Procedure 
(see Fi e 1-3) 

Evaluate 
Development Impact. 

1 - 10 

Evaluate 
Buffer Capability. 
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Figure 1.2-2. Procedure for Applying the Special <;ases 

A b development a commercial or 
industrial facility that will have hazardous Yes __ materials on-site?' 

lNo 
B Will on-site domestic 

. wastewater treatment be used? 
Yes . 

lNo 
C Is development a mineral 

extraction or related activity? 
Yes -. 

lNo 
D Is development in a 

residential infill area? 
Yes . 

lNo 
E Is the wetland designated by state 

or federal government as a wildlife refuge, 
sanctuary, or management alrea? Yes _ . 

lNo 
F Does the wetland provide present 

or documented habitat for 
threatened or endangered species? Yes_ . 

l No 
G b the drainage pattern of the development 

site away from the wetland before, during 
Yes _ and after construction? 

lNo 
H Is the potential buffer area I 20 ·percent or more non-vegetated? Yes_ . 

l No 
Proceed to 
buffer delineation procedure. 
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Minimum 300-foot buffer 

Minimum 300-foot buffer from 
leach field~ spray field, or sewage/septage 

application area. 

Minimum 300-foot buffer . 

Buffer consistent with existing buffers 
but not less than 50 feet (25 feet if forested) 
where feasible. 

Minimum 300-foot buffer . 

Minimum 300-foot buffer 

Sel~t a buffer width for reasons other 
than water quality. 

Maximum possible buffer . 
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Figure 1.2-3. Buff er Delineation Procedure 

Specia I Cases 
Do No• Apply. 

Evaluate Development Impacts 
• Site-Specific 
• Downstream 

Potential Impact 
Rating. 

Identify 
Soil 

Drainage Class. 

Identify 
Soil 

Organic Con ent. 

Evaluate Buffer Capability 
• Vegetation 
• Slope 

Determine 
Baseline 

Buffer Width. 

', 

Determine 
Final Buffer Width. 
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determine a baseline buffer width. The baseline buffer width may be 

increased in the final step, based on consideration of surface 

water/groundwater flow relations and soil adsorption potential. 

1.2.1 PART I - SPECIAL CASES 

Certain situations that arise during buffer delineation warrant special 

consideration. These situations largely fall into one of two basic cate-

gories: (1) the planned activity is known to have a very high potential for 

water quality impac~s, or (2) the wetland is or is associated with an espe-

cially significant or sensiti~e resource that merits special consideration. 

In either case, the buffer width is based on the factors most relevant to the 

circumstances, and it may include consideration of human disturbance, habitat 

protection, or other factors in addition to water quality protection. 

A. Commercia1/Industria1 !"aci1iti.es That May Be1ease Hazardous 

Nateria1s 

A minimum buffer· of 300 feet should be maintained between the 

wetland boundary and any commercial or industrial facility that will 

be engaged in operations involving the generation, manufacture, 

refining, transportation, treatment, storage, handling, or disposal 

of hazardous substances or hazardous wastes. 

Hazardous substances are those elements and compounds, including 

petroleum products, defined as such by DEF in Appendix A of N.J.A.C. 

7:lE. Hazardous wastes are those required to be reported on a waste 

manifest form pursuant to N.J.A.C. 7:26-7.4, designated as a hazard-

ous waste pursuant to N·. J .A. C. 7: 26-8, or otherwise provided by law. 

Basis: The potential for release of hazardous materials, both accidental and 

inte,ntional, is very high. Regulatory actions at the federal and state 

levels (e.g., "Superfund," the NJ Environmental Cleanup Responsibility Act, 

the NJ Underground Storage Tanks Law, and the NJ Solid and Hazardous Waste 

Management Regulations) have focused attention on the need to exercise 
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extreme caution when handling thee materials. Nevertheless, accidents are 

inevitable, and the potential imp these materials on wetlands and 

other downstream users c·an be ver high. No actual data exist that address 

the optimum buffer for all hazard us materials; the mobility and environ-

mental fate of each substance var'es. Therefore, common sense must be used 

to determine an appropriate buffe width. 

Ideally, hazardous materials be kept as far as possible from 

wetlands and other aquatic systems that may facilitate off-site transport. 

However, in light o~ the prec~dent set by existing New Jersey policy 

regarding coastal wetlands, a buff r of no less that 300 feet should be 

maintained between the wetland bou dary and the facility under review. 

The following SIC major groups would typically be required to maintain a 

minimum 300-foot buffer: 

SIC Industry Categoq 

22 Textile Mill Products 
23 Apparel 
24 Lumber & Wood Products 
25 Furniture & Fixtures 
26 Paper & Allied Products 
27 Printing, Publishing & Allied 

Industries 
28 Chemicals & Allied Products 
29 Petroleum Refining & Related 

Industries 
30 Rubber & Miscellaneous 

Plastics Products 
31 Leather & Leather Products 
32 Stone, Clay, Glass & Concrete 

Products 
33 ·Primary Metal Industries 
34 Fabricated Metal Products 

SIC 

35 
36 
37 
38 

39 

46 
47 
48 
49 
51 
55 

76 

Industq Categoq 

Machinery 
Electrical & Electronic Machinery 
Transportation Equipment 
Measuring Analyzing & Controlling 
Instruments, Photographic, 
Medical & Optical Goods 
Miscellaneous Manufacturing 
Industries 
Pipelines 
Transportation Services 
Communications 
Utilities (Electric, Gas, Sewer) 
Nondurable Goods Wholesaling 
Automotive Dealers and Gasoline 
Service Stations 
Miscellaneous Repair Services 

Note: SIC numbers contain 4 dig ts with the first two numbers signifying 
major groups as listed abo e. 
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If an applicant of a proposed facility within one of these major groups 

can demonstrate that hazardous substances or wastes will not occur on the 

site, he or sne may be granted an exemption from this special case, and 

instead be subject to the buffer delineation method (Part II of this method). 

The applicant must provide to DEP sufficient process description(s), includ-

ing feedstocks, byproducts, and wastes, to enable DEP to determine that 

hazardous materials and wastes will-not occur on the site. 

B. On-Site Dcaestic Wastewater 'Treat:JDent 

A minimum buffer of 300 feet should be maintained between the wet-

land boundary and the septic leach field, spray field, or sewage/ 

septage application area of an on-site wastewater treatment system. 

Basis: Use of on-site wastewater treatment systems results in release of 

nitrate to the groundwater, which may flow into nearby wetlands. Nitrate is 

diluted during transport, and flow distance (i.e., buffer width) should be 

based on ensuring that sufficient dilution occurs to prevent excessive 

wetland impacts. Available data indicate that typically 300 or more feet of 

separation is appropriate (Clark, 1977; Harlukowicz and Ahlert, 1978; Walker 

et al., 1973) to ensure adequate dilution of nitrate, which can have a 

significant impact on wetlands. Therefore, a buffer of at least 300 feet 

should be maintained. 

It should be noted that this distance between the wetland and the leach 

field, spray field, or sewage/septage application area is reconunended to 

allow for the dilution of nitrate; much of the nitrate in subsurface flows 

will eventually reach the wetland (Harlukowicz and Ahlert, 1978). However, 

the effects of nitrate on the wetland will be less drastic at lower 

concentrations. If the applicant can demonstrate that a smaller distance 

will provide sufficient nitrate dilution to prevent impacts, the buffer 

width may be adjusted accordingly. Such a case can be made by determining 

the background nitrate level by sampling, then demonstrating that there will 
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be no significant increase in nitrate concentration at the lower boundary of 

the buffer through use of an appr priate dilution model (e.g., Rogers, 

Golden & Halpern, 1987). 

C. Minera1 Blctraction 

The maximum allowable bu fer should be maintained between any sand, 

gravel, or other mineral extraction activity and the boundary of 

wetlands. 

Basis: Mineral extraction is defi as any mining or quar~ying of 

metals or nonmetallic minerals. very nature, these mineral 

extraction activities are enviro disruptive. Both vegetation and 

soil must be removed, which cause alterations in local hydrologic 

patterns. Hydrologic changes may include alterations in water table 

configuration and increased surfa These changes in turn can alter 

the wetland hydrologic regime (i.e., annual and seasonal water table 

levels). In addition, increased r noff is associated with increased 

sediment transport into the wetlan. For these reasons, a buffer of at 

least 300 feet should be maintaine (Roman and Good, 1985). 

D. Infil.1-Type Residentia1 

For residential infill, t e puffer assigned should be compatible 

with adjacent and 

50 feet (25 feet, 

xisting buffers, but in no case less than 

ted), where feasible. 

Basis: Residential infill represe ts an efficient land use pattern in terms 

of overall environmental impact. n general, the incremental impact caused 

by construction in a developed are is less than would be caused by new 

construction in a relatively 

clearing for connector roads 

structure is likely to be needed., 

buffer to encourage 

conditions described in the previou 

143.06/102188 

For example, less 

allation of other types of infra-

t is appropriate to allow less of a 

development, provided that none of the 

Special Cases have been met. 
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A minimum buffer of SO feet is desirable to protect salt or brackish 

marshes due to the sensitivity and significant productivity of these 

wetlands. In these and other wetlands, a SO-foot buffer will limit water 

quality impacts-to varying degrees. However, near some bulkheaded wetlands 

(e.g., man-made lagoons), a SO-foot buffer may not be feasible, and a 

narrower buffer may be necessary. This situation is likely to occur in 

other infill areas as well. 

If the area adjacept to the wetland is forested, a minimum 2S-foot 

buffer will do much to protect water quality. 

To determine if a proposed residential development is considered infill, 

all of the following conditions must be met: 

1. The upland area in close proximity to the project is predominantly 

developed (i.e., at least· 75 percent of the land surrounding the 

proposed project, excluding wetlands, is developed). 0 Developed0 

is defined here as any long-term alteration in the landscape 

ass9ciated with residential, commer9ial, or industrial use. 

2. The maximum lot size of adjacent development does not exceed 1 

acre. 

3. Lots have direct access to a paved public road. 

4. Lots are serviced by a municipal wastewater treatment system. 

E. Wi1d1ife Refuges, .Management Areas, and Sanctuaries 

A minimum buffer of 300 feet should be maintained· between the 

boun~ary of wetlands designated by the state or federal government 

as a wildlife refuge, wildlife management area, or wildlife 

sanctuary, and the area permanently disturbed by development. 

143.06/102188 1 - 17 
Rogen, Golden & Halpern 



Basis: Areas designated by the f deral or state government as wildlife 

refuges, management areas, or san tuaries are designated as such to preserve 

open spaces and wilderness areas or recreational enjoyment and wildlife 

protection. Th~se areas are reco by the government as areas deserving 

of preservation based on the biol and cultural values they possess. 

As New Jersey continues to develo, opportunities for acquiring large tracts 

of natural land decline. Therefo the need to protect those lands alread~ 

acquired is becoming more immedia While in many cases water quality may 

be maintained by smaller buffers, a 300-foot buffer is provided since the 

integrity of public lands is also dependent upon limiting noise and air 

pollution 

associated with wetlands are 

for meeting their biological 

disturbance. Additionally, many species 

ton transitional upland (ecotone) areas 

ements. Therefore, buffers are needed to 

maintain wetland water quality, pr vide "edge" habitat, limit noise and air 

pollution, and prevent disturbance. 

A study prepared by Joseph ler recommends that buffer widths of 

between 100 and 150 feet, dependin on wetland class, be provided to protect 

the wetland from human disturbance (Shisler,. 1987). However, this width 

would not provide p~otection to sp cies within the buffer itself. Based on 

the opinions of several wildlife b'ologists, corridors for general wildlife 

protection of up to 300 feet on ei her side of a stream are necessary to 

provide required habitat elements Leedy et al., 1978) . -Therefore, a 

minimum buffer width of 300 feet s ould be provided for all wetlands 

designated for wildlife protection. 

!". Habitat of Tlu:eatened and IEDdangeEed Species 

A minimum buffer width of 00 feet should be maintained between the 

boundary of wetlands desig ated as providing habitat for threatened 

or endangered species, and the area permanently dist~rbed by 

development. 

143.06/102188 - 18 
Rogers, Golden & Halpern 



Basis: By definition, the future existence of these species is 

questionable. Special protection measures are needed to ensure that their 

habitats are not altered, and the conditions they require for biological 

functions are npt disrupted. Protection of wetland water quality may insure 

that wetland, habitats are not altered. However, many threatened and 

endangered species are sensitive to other development-related factors such 

as noise and air pollution and direct human disturbance. Additionally, many 

species associated with wetlands are reliant on transitional upland areas 

for meeting their biological requirements. Therefore, as discussed under 

Special Case E, buffers are neected to maintain wetland water quality; 

provide 0 edge 0 habitat, limit noise and air pollution, and prevent direct 

human d;.sturbance. 

In the absence ~f information on species-specific needs, and in 

recognition of the precariousness: of the existence of these species, it is 

reasonable to expect a high level of confidence that these species and their 

habitats will be protected. Therefore, a minimum buffer width of 300 feet 

should be provided for all wetlands in which threatened and endangered 

sp_ecies occur. 

The allowable buffer width can be reduced if the applicant can 

demonstrate, with the concurrence of the NJDEP Natural Heritage Program, 

that a narrower buffer will provide adequate protection for the species of 

concern. However, if such a demonstration is made, the buffer must be no 

less than that required for water quality protection alone. In other words, 

Part II of this model must be used to determine an appropriate buffer width, 

and the wider of the two widths (one based on species protection and one 

based on water quality protection) must be applied. 

G. P:r:ojects that DQ Rot Drain to llet1ands 

If the na~ural drainage pattern of the proposed development site is _(and 

will be) away from the wetland before, during and after construction, no 

buffer is needed. 

/ 
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Basis: If the proposed project des not have a high potential to cause 

impacts (Special Case A, B, or C, and if the wetland is not especially 

sensitive (E or F), the-project ould typically go to the next part of the 

method, which d~rives buffer wid hs based on.factors related to runoff 

drainage. If, however, drainage 

before, during, and after constr 

shown to flow away from the wetland 

the next part of the method will not 

apply to the project. In other ords, a buffer is not needed to protect 

wetland water quality. Other bu fer functions (such as water temperature 

control, human disturbance contr l, and wildlife habitat) should be 

evaluated to determine an approp iate buffer width. 

B. Ron-Vegetated Buffers 

If the potential area is comp sed of 20 percent or more unvegetated or 

between the wetland boundary nd the area permanently disturbed by 

development. 

Basis: Unvegetated and imperviou surfaces are significantly less effective 

than vegetated surfaces in removi g sediment from runoff. While it is 

difficult to predict the actual w dths needed, some indication is provided 

by considering the roughness coef icients of various surface conditions. 

Trees, which are most effective a removing sediment, have a roughness 

coefficient of 0.80, while grasse, the least effective vegetation form, 

have a roughness coefficient of 0.20 (or 1/4 that for trees). Based on Wong 

and Mccuen (1982), at a 5 percent slope and 90 percent trap efficiency, 

buffers in forest cover should be 45 feet wide and grassed buffers should be 

225 feet wide. Bare earth has a roughness coefficient of 0.035 (1/25 t~at 

for trees, and about 1/5 that 

co-~fficient of 0.01 (Jarrett, 
'"" rated ~nto the Wong and Mccuen 

" spacing fa_ctor, which does not 

one can assume that, based on 

cients, non-vegetated buffers 

143.06/102188 

for 

the 

rasses), while concrete has a roughness 

These coefficients cannot be incorpo-

1 because the model includes a hydraulic 

y to non-vegetated conditions. However, 

omparisons between roughness coeffi-

need to be extremely wide to remove 
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sediments. The precise width needed would depend on the amoun~s and 

locat~ons of unvegetated and vegetated areas with respect to the drainage 

pattern. 

1.2.2 BurnJ.l DBL~OII PROCEDURE 

If none of the Special Cases apply, the user should follow the Buffer 

Delineation Procedure to determine the appropriate buffer width. First, 

determine the potential for development impacts. Development impacts will 

then be used to determine the buffer width. 

1.2.2.1 Deve1opment :Impacts 

This method of evaluating potential impacts consists of evaluating both 

site-specific and potential downstream impacts of the proposed project. In 

the next two sections, points are assigned to reflect each type of impact. 

composite index of impact.potential (the Potential Impact Rating) is then 

derived by, averaging these two values. The Potential Impact Rating will be 

used in determining the buffer width (i.e., other factors being equal, the 

greater the impact potential, the wider the buffer that will be needed to 

reduce that impact). 

A. Potentia1 for Site-Specific Wet1and Impacts 

The generation of pollutants and the potential for those pollutants to 

flow into wetlands is greatly increased as residential development density 

increases. Therefore, percent impervi9us surface of developed land is used 

as a simple indicator of potential for site-specific impacts to occur. In 

the following rating system, points are assigned based on this potential for 

impacts. 

To the extent that commercial and industrial sites have activi€ies 

similar to residential areas (e.g., vehicular use, landscaping) they will 

,have, at a minimum, the same .general types of pollutants as residential 
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areas .. These pollutants can inc ude metals, salts, nutrients, pesticides, 

and organic compounds (LIRPB, 19 4). The quantities of some pollutan:..s, 

such as metals, organics and sal s, are likely to be higher due to the 

greater amount of impervious sur ace typically as.sociated with these areas. 

This provides a greater opportun ,ty for site runoff that can transport 

pollutants, and often accommodat s a greater volume of traffic (and thus 

associated pollutants). In addi ion, industrial sites have the potential ·to 

release other pollutants via spi ls, aerial deposition, and on-site storage 

and disposal practices. The lis of potential pollutants will vary on a 

site by site basis. For these r asons, commercial and industrial uses are 

rated as having high or high to oderate impact potential (and are assigned 

a higher point value) in the fol owing rating system. 

SCORE 

High Potentia1 for Site-Spec·fic Impacts . ........... 3 

The proposed residential dev 

the developed area; or, the 

with >40% of the total uplan 

permanent development. 

ha•s ~40% impervious surface in 

development is nonresidential 

site area proposed to be occupied by 

High to .Moderate Potential :6 r Site-Specific Impacts . .... 2.5 

The proposed residential dev 

the developed area; or, the 

with <40% of the total uplan 

permanent development . 

.Moderate Potentia1 for Si~e-

The proposed residential 

surface in the developed area. 

143.06/102188 

has 30-39% impervious surface in 

development is nonresidential 

site area proposed to be occupied by 

. . . . . 2. 0 

on the site has 20-29% impervious 
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NDderate to Low Potential. for Site-Specific :Illlpacts . ..... 1.5 

The proposed residential development has 10-19% impervious surface in 

the developed area. 

Low Potential. for Site-Specific Impacts . ........... 1.0 

The proposed residential development has less than 10% impervious 

surface in the. developed area. 

Note: Developed area is Qefined as the area occupied by long-term 
alterations of the landscape, including lawns and landscaped areas. 
In wooded developments, the developed area is defined as the area 
within a boundary that can be drawn to encompass all constructed and 
otherwise altered areas of the site. 

B. Potential. for Downstream. Impacts 

When wetlands are hydrologically linked to other surface water bodies, 

the potential exists for wetland contaminants to be transported downstream 

where they can affect environmentally sensitive species or areas. Impacts 

to isolated wetlands may also have watershed-wide impacts if those wetlands 

are part of, or are adjacent to, environmentally sensitive areas. The 

presence of a public water supply, designated open space or natural area 

(including but not limited to wildlife management areas, state forests, 

parks, and recreation areas), or resident and/or breeding population of 

threatened or endangered species is used as an indicator of potential for 

watershed-wide impacts. (Note: This evaluation is more comprehensive than 

Special Case E as it considers open space areas designated locally and 

privately, and open space areas that do not include the subject wetland 

although they may be hydrologically linked to it.) 

/ 
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High Potentia1 for Sigl:\ifi Dovnstxeaa Impacts . ....... 3 

The wetland adjacent to the roposed development site is associated with 

a stream or (1) The Delaware River or estuarine/marine 

waters (i.e., bays, harbors, ocean) are within 1 mile downstream from 

the project site; or (2) wit in 1 mile downstream of the development 

site there is an intake for public water supply, or any part of an 

environmentally sensitive open space/natural area, or resident and/or 

breeding populations of threa ened or endangered wetland plant or animal 

species; or (3) the wetland i isolated from a streamwater course, and a 

portion of the wetland nd area immediately adjacent to the 

isolated wetland is an entally sensitive open space/natural 

area. 

Moderate Potentia1 for Signif cant Downstream Impacts . ..... 2 

The wetland adjacent to the p oposed development site is associated with 

a stream or water course and: (1) The Delaware River or estuarine/marine 

waters are between 1 mile and 2 miles.downstream from the project site; 

or (2) between 1 mile and 2 m'les downstream of the development site 

there is an intake for a publ'c water supply, or any part of an 

environmentally sensitive ope space/natural area, or resident and/or 

breeding populations of threat ned or endangered wetland plant or animal 

species. 

Lov Potentia1 for Significant atershed-Wide Impacts . . . . . . 1 

All other wetlands. 

Notes: 1) Environmentally sens tive open space/natural areas are defined 
as wildlife manageme t areas, natural areas, parks, forests, 
or recreation areas hat are managed by federal, state, or 
county agencies prin ipally for resource protection purposes; 
or areas managed and maintained as above, by recognized 
environmental conser ation organizations (i.e., The Nature 
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Conserv~ncy, The New Jersey Conservation Foundation, etc.); or 
other deed-restricted conservation lands, managed and 
maintained for resource protection purposes. 

2) Distance downstream should be measured as the distance along 
the actual stream course. 

3) If more than one land or water use or rare species category is 
downstream, the evaluator should assign the highest score that 
applies. 

C. Potentia1 Impact Rating 

Site-specific and downstream impacts are equally important concerns when 

evaluating development proposals. Therefore, the two scores derived for 

these categori~s should be averaged to derive a rating of the potential for 

impacts to be generated by the proposed project. The following scale 

provides the potential impact ratings to be applied to average scores: 

Average ScoEe Potentia1 Impact Rating 

3.0 - 2.6 High 

2.5 - 2.1 Mediwn to High 

2.0 - 1.6 Low to Mediwn 

1.5 - 1.0 Low 

1.2.2.2 Buffer Capabi1ity 

In this section, buffer width is determined based on the magnitude of 

the impact (as determined in the previous section) and the physical ability 

of the buffer to manage sediment and nutrient loads. Characteristics of 

vegetation and slope must be identified to determine the baseline buffer 

width. Soil characteristics are needed to determine the final buffer width. 
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Deter:aine Cower Type. The p edominant vegetation type found in the 

potential buffer area should be elected based on the following definitions: 

Herbaceous - land dominated ( ore than 2/3) by herbaceous species with 

an average height of less tha 12 inches. 

Scrub-Shrub - land dominated (more than 2/3) either by herbaceous 

species with an average heigh of greater than 12 inches, shrub species 

with an average height of les than 20 feet, or a combination of both. 

Forest - land dominated (more than 2/3) by trees with an average height 

of greater than 20 feet. 

If the potential buffer area 's partially unvegetated or impervious, the 

percentage of nonvegetated surfac should be noted. 

Dete.r:a:i.ne S1ope. Within the a propriate vegetation type, select the 

buffer slope. To provide administr tive ease and to address "worst case" 

situations, the steepest slope wit in the buffer should be selected. The 

distance over which slope should 

applicable for the wetland. 

1.2.2.3 Base1ine Buffer Width 

measured is the maximum buffer width 

The buffer width corresponding to the vegetation, slope, and development 

impact identi.fied for the proposed project should be found on Figure 1. 2-4. 

If part (but less than 20 percent) of the potential buffer area is 
..... ,-......... _,_" ' 

nonvegetated, double the pe_rc.Emt o nonvegetated area, then increase the 

width derived from Figure 1. 2:..4 by'~ his percent. For example, if the buffer 

area is 10 percent nonvegetated, th width derived from Figure 1.2-4 should 

be increased by 20 percent sate for the ineffectiveness of the 

non-vegetated area. 

The baseline buffer width will e further evaluated in the next step. 
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Figure 1.2-4. Baseline Buffer Widths for Wetlands 

DEVELOPMENT IMPACT 
SLOPE 

Low Low-Moderate Moderate-High High 
1 60 10 80 90 
2 100 120 132 150 ,,, 3 150 180 205 225 

::, 4 190 230 260 285 0 
CD 5 225 270 305 340 
(,) 6 250 300 340 375 a, 
.0 7 290 .. 350 390 435 
CD 8 345 415 465 520 

9 375 450 505 565 
10 430 515 580 645 

>10 Add 4 feet for every additional 11 slope over 101 

1 30 35 40 45 
2 so 60 70 75 

.0 3 60 70 80 90 
::, 4 70 _j 85 95 105 .. 

,i::; 5 90 110 120 135 C/J 
I 6 100 120 135 150 

,0. 7 125 150 170 190 ::, .. 8 130 155 175 195 
(,) 
u, 9 150 180 205 225 

10 160 190 215 240 
>10 Add 4.feet for every additional 11 slope o~er 101 

1 25 30 35 40 
2 30 35 40 45 
3 35 40 50 55 
4 45 55 60 70 .. ,,, 5 45 55 60 70 

Q) 6 45 55 60 10 .. 
0 7 45 55 60 70 u.. 8 so 60 70 15 

9 50 60 70 75 
10 50 60 70 75 

>10 Add 4 feet for every additional 1% slope over 10% 
I I I 

Derived from Wong and McCuen (1982). 
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1.2.2.4 ri.Da1 Ba£fer Width 

After determining the ~ppropr'ate baseline buffer width froJn Figure 

1.2-4, the user should refer to F'gure 1.2-5 to determine whether the 

baseline width should be increase . 

Additiona1 Buffer Width 

Soi1 Drainage C1ass 

Somewhat Excessively or 
Excessively Drained 

·Well Drained 

Moderately Well Drained 

Somewhat Poorly Drained 

Poorly Drained 

1.2-5 

sed on Soi1 Msoq,tion and Dri;li.nage 

Organic Content 
High Medium Low 

30 ft. 30 ft. 30 ft. 

20 ft. 20 ft. 20 ft. 

0 ft. 10 ft. 20 ft. 

10 ft. 10 ft. 20 ft. 

20 ft. 20 ft. 30 ft. 

Instructions to the user: The in icated width should be added to the buffer 
width derived from Figure 1.2-4. 

Basis: The relationship between lay content and organic matter in the 

determination of cation exchange apacity (CEC, i.e., the ability of cations 

to adsorb to soils) is incorporate into the values provided in Figure 

1.2-5. Also incorporated into Fi re 1.2-5 is consideration of the effect 

of soil drainage on pollutant tran Soil properties promoting the 

retention of one particular type o pollutant may in fact promote transport· 

of other pollutant types. ance, while an excessively well drained 

soil will expeditiously infiltrate runoff, thereby reducing transport of 

particulates to wetlands, these so'ls are typically sandy and have little to 

no clay content, which reduces the'r ability to adsorb soluble pollutants 

such as soluble phosphates. er words, very well drained soils may 

provide inadequate renovation of s luble pollutants, and rapid infiltration 
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of soluble pollutants into the soil (without soil adsorption) d?es not 

preclude the pollutants from reaching the wetland through subsurface 

migration. On the other· hand, a somewhat poorly drained soil typically 

characterized a$ having a higher clay content can adsorb pollutants better 

than one with a lower clay content, but during runoff-generating events will 

carry these pollutants to the wetland more quickly. 

To account for these inherent tradeoffs between soil adsorption and soil 

drainage, Figure 1.2-5 was developed in the ~~!lowing way. Values were 

assigned to each cell of the·matrix (i.e., Figure 1.2-5) to reflect its 

relative CEC as predicted based on the relative contributions of organic and 

clay content (Foth, 1978). For this purpose, soil drainage class was 

assumed to correspond approximately to soil clay content. A second value 

was assigned to each cell of the matrix to reflect 'its drainage class only 

(the highest value was assigned to moderately drained soils, considered to 

represent the optimal condition for soil adsorption to occur. Decreasing 

values were assigned toward either extreme. (Poorly drained soils were not 

assigned values since these soils are typically found in wetlands.) The two 

values (reflecting CEC and drainage) were multiplied together, and the 

products were grouped into numerical subsets. For example, soils with both 

a high potential CEC and moderate drainage had the highest rating and 

req~ire no additional buffer width. Excessively drained soil with low CEC 

have a high potential to transmit pollutants via subsurface flow, and 

therefore require a wider buffer. 
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SECTION 2 

User's Guide 



SBC'rZOII 2 

USDS' GUD>B 

IIBTL&IID Bvn·&ll DBLD.IB&r.[011 .mt'BOD 

This delineation method is to be used to determine buffer widths for 

wetlands located near developments proposed in coastal New Jersey. 

Specifically, the method should be used for: 

Proposed development within the drainage area of, an4 no more than 300 

feet from, tidal wetlands· (use Section 2 .1); 

Proposed development within 150 feet of nontidal wetlands of exceptional 

resource value (use Section 2.2.);·and 

Proposed development within 50 feet of nontidal wetlands of intermediate 

resource value (use Section 2.3). 

The method should be used for three specific types of wetlands in coastal 

New Jersey:· salt marsh, tidal freshwater, and palustrine hardwood. Salt 

marshes in New Jersey are the vast, flat meadowlands found from the bay side 

of the coastal barrier islands to the mainland, dominated by Spartina and 

Distichlis species. They are intersected by meandering tidal creeks and are 

subject .to high salt concentrations ranging between 5 parts of salt per 1000 

parts of water (5 ppt) to 30 ppt. Freshwater tidal marshes occur along tidal 

freshwater rivers and may extend slightly above the mean high tide mark 

(Tiner, 1985). Salt concentrations are typically less than 0.5 ppt. 

Palustrine hardwood swamps are freshwater non-tidal forested wetlands 

typically dominated by red maple, sweet gum, black gum, sweet pepperbush, and 

southern arrowwood. 

143.06/102188 
Rogers, Golden & Halpern 



2.1 
Tidal Wetlands 



2.1 Buffer De1ineation .Metbod.ror Tida1 Wetl.ands 

"Qsers' Guide 

The procedure for using this wetland buffer method is summarized in 

Figure 2.1-1. The first step in using the method consists of reviewing the 

Special Cases, which may result in an actual buffer width or in a specified 

minimum buffer width. The procedure for applying the Special Cases is 

summariz·ed in Figure 2 .1-2. 

If a Special Case does not apply to the development project, proceed to 

the buffer delineation me~hod, summarized. in Figure 2.1-3. The method is 

based on the premise that buffer width should be based on the amount of 

pollutants (i.e., the impact) that may be generated by a proposed development 

and on the capability of the buffer to remove those pollutants. These two 

components are incorporated into the overall determination of buffer width. 

2.1.1 SPECIAL CASES 

A. Conmercia1/:Industria1 Faci1ities That May Re1ease Hazardous 

Materia1s 

A minimum buffer of 300 feet should be maintained between the 

wetland boundary and any commercial or industrial facility that will 

be engaged in operations involving the generation, manufacture, 

refining, transportation, treatment, storage, handling, or disposal 

of hazardous substanqes or hazardous wastes. 

Hazardous substances are those elements and compounds, including 

petroleum products, defined as such by DEP in Appendix A of N.J.A.C. 7:lE. 

Hazardous wastes are those required to be reported on a waste manifest form 

pursuant to N.J.A.C. 7:26-7.4, _designated as a hazardous waste pursuant to 

N.J.A.C. 7:26-8, or otherwise provided by law. 
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Figure 2.1-1 Summary f the Buffer Delineation Method 

Developme t is Proposed 
Within the rainage Area, 
and Within 300 Feet of a 

· Tidal etlands 

Yes Minimum Buffer ]I,,.,...__,;;;;,_;;~~ 

Delineatio Procedure 
(see Fi e 2.1-3) 

" Evaluate 

Width Specifed. 

, Evaluate 
Development Impact. Buffer Capability. 
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Figure 2.1-2. Procedure for Applying the Special Cases 
to Tidal Wetlands 

A Is development.a commen;ial or 
industrial facility that will have hazardous 
materials on-site? 

lNo 
B Will on-site domestic 

wastewater treatment be used? 

lNo· 
C Is development a mineral 

extraction or related activity? 

lNo 
D Is development in a 

residential infill area? 

lNo 
E Is the wetland designated by state 

or federal government as a wildlife refuge, 
sanctuary, or management llrea7 

_!No 
F Does the wetland provide present 

or documented habitat for 
threatened or endangered species_? 

!No 
G Is the drainage pattern of the 

development site away from the 
wetland before, during and after 
development? 

lNo 
H Is the potential buffer area 

20 percent or more non-vegetated? 

! No 
Proceed to 
buff er delineation procedure. 
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Yes 

Ye.s 

Ye.s 
-

Ye.s --

..I!!... 

Ye.s 

Ye.s . -

Minimum 300-foot buffer 

Minimum 300-foot buffer from 
leach field, spray field, or sewage/septage 

application area. 

Minimum 300-foot buffer. 

Buffer consistent with existing buff en 
but not le1111 than 50 feet (25 feet if forested) 
where feasible. 

Minimum 300-foot buffer. 

Minimum 300-foot buffer 

Select a buffer width for reasons 
other than water quality. 

Minimum 300-foot buffer 
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Figure 2.1-3. Buffer Delineation Procedure 

Specid Cases 
Do N• ~t Apply. 

I 
Evaluate Development Impacts Evaluate Buffer Capability 

• Site-Sp_ecific 
• Downstream 

Potential Impact 
Rating. 

Identif) 

• Vegetation 
• Slope 

Determine 
Baseline 

Buffer Width. 

Identify 
Soil 

Drainage Class. 
Soil 

Organic Coi ltent. 
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Final Buffer Width. 

2 - 5 
Rogws. Golden Ir Halpern 



Data source: This information may be obtained from the developer directly or 

from an EIS or buildin~ plan. 

The following SIC major groups would typically be required to maintain a 

minimum 300-foot buffer: 

SIC Ind.ustxy C&tegoxy 

22 Textile Mill Products 

23 _Apparel 

24 Lumber & Wood Products 

25 Furniture & Fixtures 

26 Paper & Allied Products 

27 Printing, Publishing & Allied 

Industries 

28 Chemicals & Allied Products 

29 Petroleum Refining & Related 

Industries 

30 Rubber & Miscellaneous 

Plastics Products 

31 Leather & Leather Products 

32 Stone, Clay, Glass & Concrete 

Products 

33 Primary Metal Industries 

SIC . Industxy categoxy 

34 Fabricated Metal Products 

35 Machinery 

36 Electrical & Electronic Machinery 

37 Transportation Equipm~nt 

38 Measuring Analyzing & Controlling 

Instruments, Photographic, 

Medical & Optical Goods 

39 

46 

47 

48 

49 

51 

55 

Miscellaneous Manufacturing 

Industries 

Pipelines 

Transportation Services 

Communications 

Utilities (Electric, Gas, Sewer) 

Nondurable Goods Wholesaling 

Automotive Dealers and Gasoline 

Service Stations 

76 Miscellaneous Repair Services 

Note: SIC numbers contain 4 digits with the first two numbers signifying 
major groups as listed above~ 

If an applicant of a proposed facility within one of these major groups 

can demonstrate that hazardous substances o~ wastes will not occur on the 

site, he or she may be granted an exemption from this special case, and 

instead be subject to the buffer delineation procedure (Section 2.1.2 of this 
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method). The applicant must pro ide to DEP sufficient process-descrip-

tion(s), including feedstocks, b products, and wastes, to enable DEP to 

determine that hazardous materia sand wastes will not occur on the site. 

B. On-Site Dcmestic Wast ter Treatment 

A minimum should be maintained between the wet-

land boundary and these tic leach field, spray field, or sewage/ 

septage application area of an on-site wastewater treatment system. 

Data source: This information is obtained from the _site plan or EIS, if 

available. 

Procedure for data app1ication: 300-foot wide band (i.e., the minimum 

buffer width required by this spe ial case) should be drawn around the 

perimeter of the wetland. If the on-site domestic wastewater treatment 

system intercept~ a point within he 300-foot band, this special case is 

applicable. 

This distance between the wet and and the leach field, spray field, or 

sewage/septage application area i recommended to allow for the dilution of 

nitrate. If the applicant can de onstrate that a smaller distance will 

provide sufficient nitrate diluti n to prevent impacts, the buffer width may 

be adjusted accordingly. Such a ase can be made~by determining the 

background nitrate level by sampl ng, then demonstrating that there will be 

no significant increase in nitrat concentration at the lower boundary _of 

the buffer through use of an appr priate dilution model (e.g.~ Rogers, 

Golden & Halpern, 1987). 

C. Minera1 Extraction 

A 300-foot buffer should be maintained between any sand, gravel, or 

other mineral extraction activity and the boundary of wetlands. 

143.06/102188 2 - 7 
Rugers, Golden & Halpern 



Mineral extraction is defined here as any mining or quarrying of metals 

or nonmetallic minerals. 

Data source: The designation of such a project is readily obtained from 

the developer or site plans. 

D- Znfi11-Type Residentia1 Deve1qment 

For residential infill, the-buffer assigned should be compatible 

with adjacent and nearby existing buffers, but in no case less than 

50 feet (25 feet, if forested), where feasible. 

To determine if a proposed residential development is considered infill, 

all of the following conditions must be met: 

1. The upland area in close proximity to the project is predominantly 

developed (i.e., at least 75 percent of the land surrounding the 

proposed project, excluding wetlands, is developed). 

The up1and. area in close proximity to the project refers to land 

within a radial distance from the perimeter of the project area 

equal to the longest linear dimension of the project site. 

Deve1oped is defined here as any long-term alteration in the 

landscape associ~ted with residential, commercial, or industrial 

use. 

2. The maximum lot size of adjacent development does not exceed 1 

acre. 

·3. Lots have direct access to a paved public road. 

4 ·. Lots are serviced by a municipal wastewater treatment system. 
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If these conditions apply, dete adjacent and nearby existing buffer 

widths (if any). A minimum buff r of 50 feet is desirable to protect salt 

or brackish marshes due to the s nsitivity and significant productivity of 

these wetlands .. In these 

water quality inpacts to 

wetlands (e.g., man-made 

a narrower buffer may be 

other infill areas as well. 

r wetlands, a SO-foot buffer will limit 

degrees. However, near some bulkheaded 

SO-foot buffer may not be feasible, and 

This situation is likely to occur in. 

If the area adjacent to the etland is forested, a minimum 2S-foot 

buffer wil1 do much to protect ·w ter quality. 

nata source: Aerial photographs (available from DCR), plus site plans. 

Procedures for data app1ication: Determination of 7S% development is 

based on visual inspection. 

Determination of lot acreage ·s based on information shown on project 

site plans (where coverage extend to existing development) or on aerial 

photographs. 

The most up-to-date aerial ph tographs should·be used. Field surveys 

should be conducted where feasibl . -Applicants wishing to provide a buffer 

under this special case should pr vide the information needed to support the 

necessary findings. 

II:. Wild.1ife Refuges, Mana.cielilent Areas, and Sanctuaries 

A minimum buffer of 300 eet should be maintained between the 

boundary of wetlands des'gnated by the state or federal government 

as a wildlife refuge, wi dlife management area, or wildlife 

sanctuary, and the area ermanently disturbed by development. 
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Data source: USGS topographic maps; DEP Environmental Information 

Inventory prepared by the Division of Parks and Forestry. Applicants should 

be asked to provide this information with their submittals. 

Procedure for data app1ication: The location of the wetland(s) of concern 

should be identified on both the USGS and DEP inventory maps to determine 

whether this special case applies. The entire wetland, including the 

portion adjacent to the project, need not be designated as a refuge, 

management area, etc. for this special case to be applicable. 

F. Habitat of "rbEeatened · and Endangered Species 

A 300-foot buffer should be maintained between the boundary of 

wetlands designated.as providing habitat for threatened or 

endangered species, and the area permanently disturbed by 

development. 

Data source: NJ DEP Natural Heritage Program 

Procedure for data app1ication: Delineate wetland and project sites on 

NWI quadrangles and send to the NJ DEP Natural Heritage Program (NHP) for 

its identification of documented occurrence of threatened or endangered 

species within or adjacent to the wetland. 

The 300-foot buffer width can be reduced if the applicant can 

demonstrate, with the concurrence of the NJDEP Natural Heritage Program, 

that a narrower buffer will provide adequate protection for the species of 

concern. However, if such a demonstration is made, the buffer must be no 

less than that required for water quality protection alone. In other words, 

Section 2.1.2 of this model must be used to determine an appropriate buffer 

width, and the wider of the two widths (one based on species protection and 

one based on water quality protection) must be applied. 
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G. lion-Vegetated Bu££ers 

A minimum buffer of·300 feet should be maintained between t~e wetland 

boundary and the area perman ntly disturbed by development if the 

potential buffer area is com osed of 20 percent or more unvegetated or 

impervious surface. 

Data source: Aerial photographs (available from DCR), plus site plans. 

Procedure for data ~pp1ication: etermination of 20% impervious or 

unvegetated surface is based on isual inspection. 

The most up-to-date aerial ph tographs. should be used. Field ~urveys 

should be conducted where 

If none of the Special Cases 

determine the appropriate buffer 

development impacts. 

buffer width. 

2.1.2.1 Deve1opment :Impacts 

use this part of the method to 

idth. First, evaluate the potential for 

tion will then be used to determine the 

A. Potentia1 for Site-Speci ic llet1and Impacts 

SCORE 

High Potentia1 for Site-Spe £ic Impacts . ........... 3 

The proposed residential dev lopment has ~40% impervious surface in 

the developed area; or, the roposed development is nonresidential 

with >40% of the total site area proposed to be occupied by 

permanent development . 
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Bigb to lloderate Potentia1 for Site-Specific Iapacts . . .. 2. 5 

The proposed residential development has 30-39% impervious surface in 

the developed area; or, the proposed development is nonresidential 

w_ith <40% of the total· upland site ar,ea proposed to be occupied by 

permanent development . 

.Moderate Potential. for Site-Specific Impacts . ......... 2.0 

The proposed residential development on the site has 20-29% impervious 

surface in t~e developed area . 

.Moderate to.Low Potential. for Site-Specific Impacts . ..... 1.5 

The proposed residential development has 10-19% impervious surface in 

the developed area. 

Low Potential. for Site-Specific Impacts . . ......... 1.0 

The proposed residential development has less than 10% impervious 

surface in the developed area. 

Note: Developed area is defined as the area o~cupied by long-term 
alterations of the landscape, including lawns1and landscaped areas. 
In wooded developments, the developed area is defined as the area 
within a boundary that can be drawn to encompass all constructed and 
otherwise altered areas of the site. 

Data source: Project application or other documentation supporting the 

application. Where not provided, approximate percent impervious surface can 

be estimated. However, if the estimated percent~\ge does not clearly fall 
\ 

within one ·of the specified ranges, the total dev~loped· area and total 

impervious area should be measured with a plan~!11eter. 
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Pa>cedure for data app1ication: Percent impervious surface is calculated 

as a percent of that area that w uld be permanently disturbed for 

development. 

B. Impacts 

SCORE 

High Potentia1 for Signifi t Downstream I:mpacts ................. 3 

The wetland adjacent roposed development site is associated with 

a stream or water course and: The Delaware River or estuarine/marine 

waters (i.e., n) are within 1 mile downstream from the 

project site; e downstream of the development site there 

is a public water supply intake, or any part of an environmentally sensitive 

open space/natural area, or breeding population(s) of threat-

~ned or endangered plant or l species; or (3) the wetland is isolated 

from a streamwater course, and a the wetland or upland area 

immediately adjacent to the ted wetland is an environmentally sensitive 

open space/natural area . 

.Moderate Potentia1 for Signi icant Downstream Impacts ............. 2 

The wetland adjacent to the 

a stream or water course and: 

waters are between 1 mile and 

(2) between 1 mile and 2 miles 

public water supply intake, or 

space/natural area, or resident 

or endangered plant or 

Low•Potentia1 for Signifi 

All other wetlands. 

143. 06/102_188 

roposed development site is associated with 

Delaware River or estuarine/marine 

downstream from the project site; or 

wnstream of the development site there is a 

y part of an environmentally sensitive open 
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Notes - 1) Environmentally sensitive open space/natural areas are defined 
as wildlife management areas, natural areas, parks, forests, 
or recreation area·s that are managed by federal, state, or 
county agenc~_es principally for resource protection purposes; 
or areas managed and maintained as above, by recognized 
environmental conservation organizations (i.e., The Nature 
Conservancy, The New Jersey Conservation Foundation, etc.); or 
other deed-restricted conservation lands, managed and 
maintained for resource protection purposes. 

2) Distance downstream should be measured as the distance along 
the actual stream course. 

3) If more than one land or water use or rare species category is 
downstream, the evaluator should assign the highest score that 
applies. 

Data sources: 

(a) Public water supply intakes are identified in the NJ DEP Environmental 

Information Inventory prepared by the Division of Water Resources, 

Planning and Standards. 

(b) Documented threatened and. endangered species habitats are available 

through the NJ DEP Natural Heritage Program. 

(c) Sensitive open spaces/natural areas are identified by consulting USGS 

topographic maps and the DEP Environmental Information Inventory 

prepared by the Division of Parks and Forestry. Information in the 

inventory report is presented on reduced topographic maps. County, 

municipal and privately owned protection areas should be requested from 

the applicant. 

PD>Ced1D:e for data app1ication: To evaluate downstream impacts, review 

USGS topographic maps first for clarification of 1-mile and 2-mile 

downstream limits, sin.ce NJDEP inventory maps are at a much smaller scale. 

Then transfer these limits onto the inventory maps. Note public water 

intakes along the stream corridor within these limits. 
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Sensitive open spaces/natur 1 areas identified within 2 miles downstream 

of the project site must border the water channel within the 2 mile zone to 

be included for consideration a a downstream impact. 

To identify rare species ha itats, highlight the water channel (up_ to 2 

miles downstream) associated the wetland of concern on an NWI map. 

Also highlight wetlands adjacent to this defined portion of the stream, and 

provide the map to the Natural ritage Program (NHP) for their review. The 

NHP should identify threatened d ·endangered species habitats located in 

these areas. 

C. Potential :Impact Rating 

Site-specific and downstream impacts are equally important concerns when 

evaluating developm~nt proposals Therefore, the two scores derived for 

these categories should be avera ed to derive a rating of the potential for 

impacts to be generated by the p oposed project. The following scale 

provides the potential impact ra ings to be applied to average scores: 

Average Score 

3.0 - 2.6 

2.5 - 2.1 

2.0 - 1.6 

1.5 - 1.0 

2.1.2.2 Buffer capability 

Potential Impact Rating 

High 

Moderate to High 

Low to Moderate 

Low 

In this section, buffer widt determined based on the magnitude of 

the impact (as determined in the revious section) and the physical ability 

of the buffer to manage sediment 

De1ineate Buffer Eva.1uation 

buffer characteristics will be ev 

143.06/102188 

Delineate the area within which 
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Data Source: Site plans with delineated wetlands; aerial photographs. 

pn,cedUEe for data app11cation: Draw a 300-foot wide buffer around the 

upland ·edge of the wetland. To concentrate the evaluation on that area of 

the buffer that would be most impacted by the project, the buffer evaluation 

area is limited to that area defined by lines extended 200 feet f·rom each 

outermost limit of the project site, drawn parallel to the wetland, then 

extended to the wetland at a right angle to the first line (see Figure 

2.1-4). If the post-project drainag~ area can be easily identified, the 

buffer evaluation area will be the actual post-project drainage area that 

occurs within the land area defined by this method. If the post-project 

drainage area is not easily delineated, the buffer evaluation area will be 

the entire land area within the boundary drawn as described above. 

In situations where a project· is within 300 feet of a tidal wetland and 

also within 150 feet of a non-tidal wetland of exceptional resource value or 

within 50 feet of a non-tidal wetland of intermediate resource value, two 

buffer evaluation areas (one for each wetland) should be delineated and 

evaluated independently. Use Section 2.2 (Buffer Delineation Method for 

Non-Tidal Wetlands of Exceptional Resource Value) or Section 2.3 (Buffer 

Delineation Method for Non-Tidal Wetlands of Intermediate Resource Value) of 

this document as appropriate for instructions on delineating the buffer 

evaluation area for these wetlands. After obtaining buffer widths for both 

wetlands, the buffer extending far enough to satisfy the legal requirements 

of both wetlands should be selected. 

A corollary to this approach may be necessary for situations in which a 

proposed development has been granted a permit for actions in a non-tidal 

wetland, and this wetland is associated with a tidal wetland. It is 

recommended that impacts to adjacent wetlands· (other than the wetland in 

which the action will occur) be evaluated during the permit review process. 

At that time, appropriate protection or mitigation measures can be 

identified and imposed as permit conditions. 
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Deterwine ca.er Type. The predominant vegetation type found in the 

potential buffer area· should be selected based on the following definitions: 

Herbaceous - land dominated (more than 2/3) by herbaceous species with 

an average height of less than 12 inches. 

Scrub-Shrub - land dominated (more than 2/3) either by herbaceous 

species with an average height of greater than 12 inches, shrub species 

with an average height of less than 20 feet, or a combination of both. 

Forest - land dominated (more than 2/3) by trees with an av~rage.height 

of greater than 20 feet. 

If the potential buffer area is partially unvegetated-or impervious, the 

percentage of non-vegetatd surface should be noted. 

Data source: Cover ·type within the buffer area is primarily determined 

from 1n - 200' scale aerial photography (OCR). Results should be field 

verified. 

Procedure for data app1ication: Identify cover types and their relative 

percent composition within the evaluated buffer area. Use field survey 

results to differentiate areas of taller grasses from those of shorter 

grasses, and to verify the identification of existing cover types. 

When field verification of each cover type appearing on the aerial is 

not feasible, the user should make estimates in favor of the worst case 

condition. For example, where it is difficult to assess whether a land 

cover is comprised of tall grasses or short grasses, short grasses should be 

assumed, since they are less effective at controlling sedimentation. 

Deterwine S1ope. Within the appropriate vegetation type, select the 

buffer slope. The steepest slope within the buffer should be selected. 
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Data source: Site plans (prefer ed), or USGS topographic maps if no more 

accurate source is available. A plicants should be encouraged to provide 

sites plans showing minimum cont ur interval distances, especially where 

topography is h~ghly variable. 

Procedure for data app1ication: In those cases where site topography 

within the buffer is in a contin ally downgradient pattern from the project 

to the wetland, the distance ove which slope is measured is the width of 

the buffer evaluation area. In hose cases where topography is variable 

(e.g., depressions and higher el vation areas are within the midregion of 

the buffer), slope is defined as steepest slope found over the widest 

continually downgradient area wi the buffer evaluation area. 

2.1.2.3 Base1ine Buffer Width 

The buffe·r width correspondin to the vegetation, slope, and development 

impact identified for the propose project should be found on Figure 2.1-5. 

Where no cover type predomina es, estimate the percent coverage of each 

vegetation type (as a percentage f total vegetated area), and continue with 

the method on the basis of that v getation type to derive appropriate base-

line buffer widths (Note: Use 

you are using this approach). 

coverage of the vegetation type o 

the results to obtain the actual 

re 1-4 in the Technical Basis document if 

tiply each buffer width by the percent 

which that buffer width was based. Add 

aseline buffer width. The following 

example is provided for clarifica ion: 

Ezamp1e: llbal.e Ci:eelt sa1t marsh 

Forest - 10% Herbaceous - 35% 

Baseline buffer widths from Figur 4: 

forest@ 6% slope= 70 feet 

herbaceous@ 6% = 375 feet 

shrub@ 6% 150 feet 
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Figure 2.1-5 
Buffer Widths for Sediment Control 

in Tidal Wetlands 

DEVELOPMENT IMPACT 

Low Low-Moderate Moderate-High 

60 70 80 
100 120 132 
150 180 205 
190 230 260 

30 35 40 
50 60 70 
60 70 80 
70 85 · 95 
90 110 120 

100 120 135 
125 150 170 
130 155 175 
150 180 205 
160 190 215 
Add 4 feet for every additional 1 % slo e over 10%. 

25 30 35 
30 35 40 
35 40 so 
45 55 60 
45 55 60 
45 55 60 
45 55 60 
50 60 70 
50 60 70 
50 6G 70 
Add 4 feet for every additional 1 % slope over 10%. 

Derived from Wong and McCuen (1982) 
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High 

90 
150 
225 
285 

45 
75 
90 

105 
1~5 
150 
190 
195 
225 
240 

40 
45 
55 
70 
70 
70 
70 
75 
75 
75 
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Forest - 10% x 70 ft - 7 ft 

Shrub - 55% x 150 ft - 82.5 ft 

Herbaceous - 35% x 375 ft= 131.25 ft 

Baseline buffer-width: 

7 ft+ 131.25 ft+ 82.5 ft= 220.75 ft; rounded off to the nearest foot 

== 221 feet. 

If part (but less than 20 pe cent) of the potential buffer area is non-

vegetated, double the percent of nonvegetated area, then increase the width 

derived from Figure 1-4 by this For example, if the buffer area is 

10 percent nonvegetated, ·the width derived from Figure 1-4 should be 

increased by 20 percent to compensate for the ineffectiveness of the 

nonvegetated area. 

This baseline buffer width wi 1 be further evaluated in the next step. 

2.1.2.4 !"inal. Buffer Width 

After determining the approp iate baseline buffer width from Figure 

2.1-5, the user must evaluate buf er soil(s) to determine the final buffer 

width using Figure 2.1-6. 

Soils. Determine the drainag class and organic content of soils found 

in the evaluated buffer area. 

Data source: Soils within the bu fer area may be found in Soil Conserva-

tion Service (SCS) County Soil Su veys, site plans or EIS's. Information 

for each soil class regarding class and organic matter content is 

obtained from SCS County Soil Because soil descriptions are often 

County specific, the correct count soil survey should always be used. 

Proceduze for data app1ication: entify those soils occurring within the 

buffer evaluation area. If this formation is not available on the site 

plans, an overlay, enlarged e, from the soil survey should be used. 
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Figme 2.1-6 

Additional. Buffer Width Based on Soi1 Ad.so:q,tion and Drainage 

Soi1 Drainage C1ass 

Somewhat Exces.sively or 

Excessively Drained 

Well Drained 

Moderately Well Drained 

Somewhat Poorly Drained 

Poorly Drained 

High 

30 ft. 

20 ft. 

0 ft. 

10 ft. 

20 ft. 

Organic Content 

Medium 

30 ft. 

20 ft. 

10 ft. 

10 ft. 

20 ft. 

Low 

30 ft. 

20 ft. 

20 ft. 

20 ft. 

30 ft. 

Instructions to the user: The indicated width should be added to the buffer 
width derived from Figure 2.1-5. If the final width is greater than 300 
feet, the required buffer should be 300 feet. 

If several soil types occur in the buffer evaluation area, follow the 

following procedure: 

Note soil drainage class, organic content, an~ approximate percent 

coverage for each soil type. Where both drainage and organic content 

descriptions are identical for two or more encountered soil classes, 

combine percent coverages of these areas. Use Figure 2.1-6 of the 

buffer delineation method to identify additional feet to be added to 

baseline buffer width for each type (or group) of soil. Average these 

distances in the following manner. For each soil type or group, 

multiply percent coverage by additional buffer distance (derived from 

Figure 2.1-6 of the method). Then add respective products to determine 

additional buffer width. An example is providedron the following pa.ge. 
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ballp1e: 

Soil A: well-drained, low prgani content, 201 coverage 

Soil B: somewhat poorly drained, high organic content, 501 coverage 

Soil C: moderately well drained, medium organic content, 101 coverage 

Soil D: somewhat poorly drained, high organic content, 20% coverage 

From Figure 2.1-6: 

Soil A - 20 ft 

Soil B - 10 ft 

Soil C - 10 ft 

Soil D - 10 ft 

Since both Soil Band Soil D have identical descriptions, the percent 

coverage is combined; 50% + 20% = 70%. 

Soil A - 20% x 20 ft= 4 ft 

Soil C - 10% x 10 ft 1 ft 

Soil B + P - 70% x 10 ft= 7.0 ft 

Additional feet to be added t6 ba e buffer width: 

4 ft+ 1 ft+ 7.0 ft= 12 ft 

Where organic matter content ·snot explicit in soil descriptions found 

in the soil surveys, and if the a plicant has not provided this information 

based on standard laboratory test'ng, assume the following: excessively 

well-drained, well drained, and m derately well-drain~d soils have low 

organic matter content. Somewhat poorly drained soils have moderate organic 

matter content and poorly drained soils have high organic matter content. 
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2.2 
Non-Tidal Wetlands of 

Exceptional Resource Value 



2. 2 Buffer DeJ i neation Method 

for 

lion-Tidal. llet1.ands of bceptiona1 Resource Va1ue 

User's Guide 

In coastal New Jersey, all non-tidal wetlands of exceptional resource 

value should have a 150 foot buffer. 

The 150-foot bu~fer width can be reduced if the applicant has demon-

strated, with the concurrence of the NJDEP Natural Heritage Program, that a 

narrower buffer will provide adequate protection for the species of concern. 

However, if such a demonstration is made, the buffer must be no less than 

that required for water quality protection alone. In other words, the 

Buffer Delineation Procedure must be used to determine an appropriate buffer 

width, and the wider of the two widths (one based on species protection and 

one based on water quality protection) must be applied. The exception to 

this requirement of using the Buffer Delineation_ Procedure is the situation 

where the natural drainage pattern of the proposed development site is (and 

will be) away from the wetland before, during and after construction. In 

this situation, if none of the special cases described below applies, the 

buffer can be reduced as determined by the Natural Heritage Program, but to 

a width no less than 75 feet. 

2.2.1 SPBC:IAL CASBS 

A reduction in buffer width should not be considered if one of the 

following Special Cases apply. These Special Cases are summarized in F_igure 

2. 2-1. 

A. The project is a commercial or industrial facility that will be engaged 

in operations involving the generation, manufacture, refining, transpor-

tation, treatment, storage, handling, or disposal of hazardous sub-

stances or hazardous wastes. This information may be obtained from the 

developer directly or from an EIS or building plan. 
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Figure 2.2-1. Procedure for Appl 
to Non-Tidal Wetlands o 

ying the Special Cases 
ional Resource Value f Except 

A Is development a commercial or 
industrial facility that will have hazar dous 
materials on-site? Yes 

No ., 
B Will on-site domestic 

wastewater treatment be used? 
Yes 

No ., 
C Is development a mineral 

extraction or related activity? 
·Yes 

No 

D Is the wetland designated by state 
or federal government as a wildlife re ruge, 

Yes sanctuary, or management area? 

No .. 
E Is the drainage pattern of the 

development site away from the 
Yes wetland before, during and 

after construction? 

No ., 
F Is the potential buffer area 

20 percent or more non-vegetated? 
Yes 

No ., 
Proceed to 
buff~r delineation procedure. 
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.. .. 

-... 

-.. 

-.. 

.. .. 

-.. 

No less than 150-foot buffer . 

No less than 150-foot buffer from 
leach field, spray field, or sewage/ 

septage application area. 

No less than 150-foot buffer. 

No less than 150-foot buffer. 

Apply a buffer width recommended_ 
by the NJDEP Natural Heritage 

Program. 

No less than 150-foot buffer . 
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a. A septic leach field, spray field, or sewage/septage application area of 

an on-site wastewater treatment system will be located within 300 feet 

of the wetland. 

C. The project involves any mining or quarrying of metals or nonmetallic 

minerals within 300 feet of the wetland. 

D. The wetland has been designated by the state or federal government as a 

wildlife refuge, wildlife management area, or wildlife sanctuary. This 

information is ~vailable from USGS topographic maps, and the DEF 

Environmental Information Inventory prepared by the Division of Parks 

and Forestry. 

E. The potential buffer area is composed of 20 percent or more unvegetated 

or impervious surface. 

2.2.2 BtJ!TBR DELIRBArIOR PROCEDURE 

If the applicant has demonstrated, with the concurrence of the NJDEP 

Natural Heritage Program, that a narrower buffe-r will provide adequate 

protection for the species of concern, and if none of the Special Cases 

apply, use this part of the method to determine the appropriate buffer 

width. First, evaluate the potential for development impacts. This 

information will then be used to determine the buffer width. 

2.2.2.1 DeTe1opaent I'llllpa.cts 

A. Potentia1 £or Site-Specific Wet1and :Impacts 

SCORE 

High Potentia1 £or Site-Specific :Impacts . ........... 3 

The proposed residential development has ~40% impervious surface in 

the developed area; or, the proposed development is nonresidential 
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with >401 of the total 

permanent development. 

site area proposed to be occupied by 

Bigh to lloclerate Potential. :Er Sit~Specific :tmpacts . .... 2.5 

The proposed residential dev lopment has 30-39% impervious surface in 

the ·developed area; or, the reposed development is nonresidential 

with <40% of the total site area proposed to be occupied by 

permanent development. 

Moderate Potentia1 for Site- pecific :Impacts . ......... 2.0 

The proposed residential lopment on the site has 20-29% i~pervious 

surface.in the developed are . 

lloderate to Low Potentia1 fo Site-Specific :Impacts . ..... 1.5 

The proposed residential dev lopment has 10-19% impervious surface in 

the developed area. 

Low Potentia1 for :Impacts . ........... 1.0 

The proposed residential lopment has less than 10% impervious 

surface in the developed are . 

Note: Developed area is defi 
alterations of the landscape 
In wooded developments,· the 
within a boundary that can b 
otherwise altered areas oft 

ed as the area occupied by long-term 
including lawns and landscaped areas. 

eveloped area is defined as the area· 
drawn to encompass all constructed and 

Data source: Project application or other documentation supporting the 

application. Where not provided, approximate percent impervious surface 

can be estimated. However, if th estimated percentage does not clearly 

fall within one of the specified anges, the total developed area and total 

impervious area should be measure with a planimeter. 
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Pi:oceduze for data app1ication: Percent impe~vious surface is calculated 

as a percent of that area which would be permanently dist ur.bed for. 

development. 

B. Potentia1 for DollnstEeaa :rmpacts 

Due to the presence of threatened or endangered species in or adjacent 

to the wetland, the potential for downstream impacts is considered high, 

with an assigned value of 3. 

C. Potentia1 Impact Rating 

Site-specific and downstream impacts are equally important concerns 

when evaluating development proposals. Therefore, the two scores derived 

for these categories should be averaged to derive a rating of the potential 

for impacts to be generated by the proposed project. The following scale 

provides the potential impact ratings to be applied to average scores: 

Average Score 

3.0 - 2.6 

2.5 - 2.1 

2.0 

2.2.2.2 Buffer Capabi1ity 

Potentia1 Impact Rating 

High 

Moderate to High 

Low to Moderate 

In this section, buffer width is determined based on the magnitude of 

the impact (as determined in the previous section) and the physical ability 

of the buffer to manage sediment and nutrient loads. 

De1ineate Buffer Eva1uation Area. Delineate the a.i:·ea within which 

buffer characteristics will be evaluated. 

Data Source: Site plans with delineated wetlands; ~erial photographs. 
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Proceduxe for App1ying the Draw a 150-foot wide buffer around the 

perimeter of the wetland. To c ncentrate the evaluation on that area of the 

buffer that would ·be most impac project, the buffer evaluation 

area. is limited to that -area de by lines extended 200 feet from each 

outermost limit of the project drawn perpendicular to the wetland, 

then extended to the wetland at a right angle to the first line (see Figure 

2.2-2). If the post-project dr inage area can be easily identified, the 

buffer evaluation area will be he actual post-project drainage area that 

occurs within the land area def'ned by this method. If the post-project 

drainage area is not easily del'neated, the buffer evaluation area will be 

the entire land area within the boundary drawn as described above. 

In situations where a proje is within 150 feet of a non-tidal wetland 

of exceptional resource value a also within 300 feet of a tidal wetland, 

two buffer evaluation areas (one for each wetland) should be delineated and 

evaluated independently (use Sec ion 2.1 Buffer Delineation Method for Tidal 

Wetlands). After obtaining buff r widths for both wetlands, the buffer 

~xtending far enough to satisfy he legal requirements of both wetlands 

should be selected. 

A corollary to this approach may be necessary for situations in which a 

proposed development as been grated a permit for actions in a tidal 

wetland, and this wetland is ass ciated with a non-tidal-wetland. It is 

recommended that impacts to adja ent wetlands (other than the wetland in 

which the action will ~ccur) be valuated during the permit review process. 

At that time, appropriate protec ion or mitigation measures can be 

identified and imposed as permit conditions. 

DeteDline Cover Type. The p edominant vegetation type found in the 

potential buffer area should be elected based on the following definitions: 

Herbaceous - land dominated than 2/3) by herbaceous species with 

an average height of less th n 12 inches. 
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Figure 2.2-2 
Procedure for Defining the· Buffer Evaluation Area for 

Non-Tidal Wetlands of Exceptional Resource Value. 

&\JfJ'f:.J':. 
evA \..OAT\oN 
A1'.c.A 
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Scrub-Shrub - land dominated (more than 2/3) either by herbaceous 

species with an average heig t of greater than 12 inches, shrub species 

with an average height of le s than 20 feet, or a combination of both. 

Forest - land dominated (mor than 2/3) by trees with an average height 

of greater than 20 feet. 

If the potential buffer area is partially unvegetated or impervious, the 

percentage of non-vegetated surf ce should be noted. 

Data source: Cover type within he buffer area is primarily determined 

from 1n - 200' scale aerial phot graphy (DCR). Results should be field 

verified. 

PEOCedure for data application: Identify cover types and their relative 

percent composition within thee buffer area. Use field survey 

results to differentiate areas o taller grasses from those of shorter 

grasses, and to verify the ident'fication of existing cover types. 

When field verification of- e ch cover type appearing on the aerial is 

not feasible, the user should ma e estimates in favor of the worst case 

condition. For example, where i is difficult to assess whether a land 

cover is comprised of tall grass s or short grasse~, short grasses should be 

assumed, since they are less eff ctive at controlling sedimentation. 

DeteEaine S1ope. Within the appropriate vegetation type, select the 

buffer slope. The steepest slope within the buffer should be selected. 

Data source: Site plans (preferr d), or USGS topographic maps if no more 

accurate source is available. licants should be encouraged to provide 

sites plans showing minimum conto r interval distances, especially where 

topography is highly variable. 

Procedure for data app1ication: n those cases where site topography 

within the buffer is in a continu lly downgradient pattern from the project 
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to the wetland, the distance over which- slope is measured is the width of 

the buffer evaluation area. In those cases where topography is variable 

(e.g., depressions and higher elevation areas are within the midregion of 

the buffer), slope is defined as the s~eepest slope found over the widest 

continually downgradient area within the buffer evaluation area. 

2.2.2.3 Base1ine Buffer Width 

The buffer width corresponding tc:, the vegetation, slope, and development 

impact identified for the proposed project should be found on Figure 2.2-3. 

Where no cover type predominates, estimate the percent coverage of each 

vegetation type (as a precentage of total vegetated area), and continue ~ith 

the method on the basis of that vegetation type to derive appropriate 

baseline buffer widths (Note: Use Figure 1-4 in the Technical Basis document 

if you are using this approach). Multiply each buffer width by the percent 

coverage of the vegetation type on which that buffer width was based. Add 

the results to obtain the actual baseline buffer width. The following 

example is provided for clarification: 

Bzamp1e: 

Forest - 451 Shrub - 551 

Baseline buffer widths from Figure 1-4: 

forest@ 61 slope - 70 feet 

shrub 0 61 • 150 feet 

Forest - 451 x 70 ft 31.5 ft 

Shrub - 551 x 150 ft= 82.5 ft 

Baseline buffer width: 

31.5 ft+ 82.5 ft - 114 ft. 
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F gore 2.2-3 
Buffer Widths for Sediment Control In 

Palustrine ardwood Wetlands 
of Excepti nal Resource Value 

EVELOPMENT IMPACT 

Low Low- Moderate-High 

60 80 

30 35 40 
50 60 70 
60 70 80 
70 85 95 
90 · 10 120 

100 

·25 30 35 
30 35 40 
35 40 so 
45 55 60 
45 55 60 
45 55 60 
45 . 5 5 60 
50 60 70 
so 60 70 
50 130 7 0 

Add 4 feet for ev ry additional 1% slope over 10%. 

Derived from Wong and McCuen (1982) 
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High 

45 
75 
90 

105 
135 .. 

40 
45 
55 
70 
70 
70 
70 
75 
75 
75 
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If part (but less than 20 percent) of the potential buffer area is 

nonvegetated, double the percent of nonvegetated area, then increase the 

width derived from Figure 1-4 by this percent. For example, if the buffer 

area is 10 percent nonvegetated, the width derived from Figure 1-4 should be 

increased by 20 percent to compensate for the ineffectiveness of the 

non-vegetated area. 

If the derived buffer width is 150 feet, stop here. 

If the derived buffer width is less than 150 feet, this is the baseline 

buffer width, and it will be further evaluated in the next step. 

2.2.2.4 Final. Buffer Width 

If the buffer width derived from Figure 2.2-3 is less than 150 feet, the 

user must evaluate buffer soil(s) to determine the final buffer width using 

Figure 2.2-4. 

Soils. Determine the drainage class and organic content of soils found 

in the evaluated buffer area. 

Data source: Soils within the buffer area may be found in Soil 

Conservation Service (SCS) County Soil Surveys, site plans or EIS's. 

Information for each soil class regarding drainage class and organic matter 

content is obtained from SCS County Soil Surveys. Because so~l descriptions 

are often County specific, the correct county soil survey should alwars be 

used. 

Proceduze for data app1ication: Identify those soils occurring within the 

buffer evaluation area. If this information is not available on the site 

plans, an overlay, enlarged to scale, from the soil survey should be used. 

If several soil types occur in the buffer evaluation area, follow the 

following procedure: 
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rigm:e 2.2--1 

.Additional. Buffer Width sed OD Soi1 Adsoq,tioli and Drainage 

Organic Content 

Soil Drainage C1aaa Medium Low 

Somewhat Excessively or 

Excessively Drained 30 ft. 30 ft. 30 ft. 

Well Drained 20 ft. 20 ft. 20 ft. 

Moderately Well Drained 0 ft. 10 ft. 20 ft. 

Somewhat Poorly Drained 10 ft. 10 ft. 20 ft. 

Poorly Drained 20 t. 20 ft. 30 ft. 

Instructions to the user: icated width should be added to the buffer 

width.derived from Figure 2.2-3. If final width is less than 75 feet, the 

required buffer should be 75 feet If the final width is greater than 150 

- feet, the required buffer should e 150 feet. 

Note soil drainage class, org content, and approximate percent 

coverage for-each soil type. Where both drainage and organic content 

descriptions are identical fo two or more encountered soil classes, 

combine percent coverages of areas. Use Figure 2.2-4 of the 

buffer delineation method to 'dentify additional feet to be added to 

baseline buffer width for eac type (or group) of soil. Average these 

distances in the following ma For each soil type or group, 

multiply percent coverage by buffer distance (derived from 

Figure 2.2-4 of the method). Then add respective products to determine 

additional buffer width. An xample is provided below. 
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Blr.alp1e: 

Soil A: well-drained, low organic content, 20% coverage 

Soil B: 

Soil C: 

Soil D: 

somewhat poorly drained, high organic content, 50% coverage 

moderately well drained, medium organic content, 10% coverage 

somewhat poorly drained, high organic content, 20% coverage 

From Figure 2.2.4: 

Soil A - 20 ft 

Soil B - 10 ft 

Soil C - 10 ft 

Soil D - 10 ft 

Since both Soil Band Soil D have identical descriptions, the percent 

coverage is combined; 50% + 20% = 70%. 

Soil A - 20% x 20 ft 

Soil C - 10% x 10 ft 

4 ft 

1 ft 

Soil B + D - 70% x 10 ft= 7.0 ft 

Additional feet to be added to base buffer width: 

4 ft'+ 1 ft+ 7.0 ft= 12 ft 

Where organic matter content is not explicit in soil descriptions found 

in the soil surveys, and if the applicant has not provided this information 

based on standard laboratory testing, assume the following: excessively 

well-drained, well drained, and moderately well-drained soils have low 

organic matter content. Somewhat poorly drained soils have moderate organic 

matter content and poorly drained soils have high organic matter content. 
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2.3 Buffer De1ineation Method 

for 

Bon-'rida1 Wet1ands of Inte%:lm!diate Resource Va1ue 

Users' Nanua1 

In coastal New Jersey, all non-tidal wetlands of intermediate resource 

value should have a 50 foot buffer. Narrower buffers may be considered under 

the circumstances described under Buffer Reductions. However, the buffer 

width should not be reduced if any of the Special Cases described below 

apply. 

2.3.1 SPECIAL CASES 

A reduction in buffer width should not be considered if one of the following 

Special Cases apply: 

A. The project is a commercial or industrial facility that will be engaged 

in operations involving the generation, ·manufacture, refining, 

transportation, treatment, storage, handling, or disposal of hazardous 

substances or hazardous wastes. This information may be obtained from 

the developer directly or from an EIS or building plan. 

B. A septic leach field, spray field, or sewage/septage application area of 

an on-site wastewater treatment system will be located within 300 feet of 

the wetland. 

C. The project involves any mining or quarrying of metals or nonmetallic 

minerals within 300 feet of the wetland. 

D. The wetland has been designated by the state or federal government as a 

wildlife refuge, wildlife management area, or wildlife sanctuary. This 

information is available from USGS topographic maps, and the DEF 

Environmental Information Inventory prepared by the Division of Parks and 

Forestry. 
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E. The predominant soils in the potential buffer area are excessively 

drained, somewhat excessive! drained, or well drained. 

2.3.2 Bun'Ell IUIDUC'.rl:011S 

If none of the Special Cases apply, buffer reductions should be 

considered for the following sit only. 

A. The potentia1 b~fer area is redcwiuaut:.1y forested. 

In this situation, the buffer widths may be provided: 

25 feet - Only if the sl is~ 1 percent., and the project has 

less than 20 percent imp rvious surface in the developed area. 

35 feet - Only if the sl is~ 3 percent, and the project has 

less than 40 percent imp rvious surface in the developed area. 

50 feet - All others. 

B. The potentia1 buffer area is vegetated vith trees, 

shrubs, and/or herbaceous mat ria1 ta11er than 12 inches in height. 

In this situation, the follow,ng buffer widths may be provided: 

35 feet - only if the sl pe is< 1 percent. 

50 feet - all others. 
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DITRODUCTIOB 

Statua Report On The App1ication of the Bev Jersey 

Wetl.and. Buffer De1ineation Method 

Division of Coastal Resources 

New Jersey Department of Environmental Protection 

Rogers, Golden and Halpern has developed a buffer delineation method 

designed to assist the Division of Coastal Resources (DCR) in determining 

appropriate, site-specific buffer widths to protect the integrity of 

wetlands within New Jersey's coastal zone. In addition to being based on 

the best available technical information, the method must be reliable and 

predictable. Therefore, this application of the method was designed to 

verify that data needed to use the method could be easily obtained and used, 

to clarify procedures for using the method under a variety of conditions, 

and to identify and incorporate situations that were not foresee~ when the 

draft method was prepared. 

APPLICATIOB PROCEDURE 

Four typical development projects and ten actual wetland sites were 

identified for application of th~ wetland buffer method. Two of the four 

projects were placed at each of the ten wetland sites based on their zoning 

feasibility and their "closeness to fit" within an area adjacent to the 

wetland site. Therefore, twenty permutations were created to which the 

method was applied. A summary of the twenty combinations is included as 

Table 1. 
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DBLB 1 
COIBDl&U SBLBCrED !'Oil APPLYDIG 

"rllB IIBT.LallDS BUITD. DBI.l:llmXOII :.mt'BOD 

Mod. Density High Density Commercial Industrial 
Wetland Residential Residential 

PFOl 
Forest Park xx xx 
Inner Coastal Plain 

PFOl 
Beaverdam Creek xx xx 
.outer Coastal Plain 

PFOl 
Whale Creek xx xx 
Inner Coastal Plain 

PFOl 
Absecon Creek (trib) xx xx 
Outer Coastal Plain 

E2EM 
Mill Creek xx xx 
Cape May Harbor 

E2EM 
Whale Creek xx xx 
Raritan Bay 

E2EM 
Tuckerton Creek xx xx 
Little Egg Harbor 

RlOW 
Raccoon Creek xx xx 
Delaware River 

RlOW 
Assiscunk Creek xx xx 
Delaware River 

RlOW 
Manatico Creek xx xx 
Delaware Bay 
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Development projects were characterized by. their type and intensity. 

The four projects used for application of the method were characterized as 

high density residential, moderate density residential, commercial, and 

industrial. The following specific projects, provided by DtP, were selected 

as examples of these development types: 

High density residentia1- The Orchards (northwest quadrant), 

Pleasantville, Atlantic County. 

Moderate density residentia1 - Oakwood Estates, Ocean Township, 

Ocean· County. 

Ccmmercia1 - Howard Johnson's ~estaurant and Motel, Somers Point, 

Atlantic County. 

Industria1 - Pureland Industrial Complex, Logan Township, 

Gloucester County. 

Of the ten wetland sites chosen, four are palustrine deciduous forests 

(PFOl), three are salt marshes (E2EM), and three are freshwater tidal 

marshes (RlOW/PEM; see site location map, Figure 1). These sites were 

selected using the following locational criteria: 

Pa1ustrine deciduous forest--two Inner Coastal Plain wetlands 

(Whale Creek and Forest Park); and two Outer Coastal Plain wetlands 

(Beaverdam Creek and Absecon Creek tributary). 

Sa1t marah--one Raritan Bay marsh (Whale Creek); one Barnegat 

Bay/Egg Harbor marsh (Tuckerton Creek); and one Cape May Harbor 

marsh (Mill Creek). 

Freshwater Tidal. Narah--one Delaware Bay marsh (Manatico Creek); 

and two Delaware River marshes (Rac·coon Creek and Assiscunk 

Creek). A Raritan Bay marsh would have been preferable to a second 

Delaware River marsh; however, there were none identified within 

DCR's jurisdiction. 
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Eight of these wetland site.s were selected from among the d_elineated 

wetlands identified in OCR project files. Two sites, both freshwater tidal 

wetlands, were selected from ~CR aerial photographs, as no recent project 

proposals associated with freshwater wetlands within the upper Delaware 

River and Delaware Bay regions were available. 

In the draft method (RGH's 1/26/88 submittal to OCR), buffer widths are 

determined by evaluating the impacts of the development and' the capacity of 

the buffer area to prevent or reduce potential impacts. To apply this 

method, buffers were considered for any project having the following 

characteristics: 1) the project was within the drainage area and within 300 

feet of a ti4al wetland; 2) the project was within 150 feet of a non-tidal 

wetland containing threatened or endangered species; and 3) the project was 

within the drainage area and within 50 feet of a nontidal wetland. 

The method for applying each buffer width evaluation factor is described 

below in the order t~at the factors appear in the method. The required 

findings to use each evaluation factor are summarized, and the following 

information is provided for each: 

1. Data·source 

2. Procedure for data application 

3. Problems (e.g., data availability or accuracy, procedural 

difficulties, or delineation method shortcomings) 

4. Resolution 

Part I - Specia1 Cases 

A~ Commercial/Industrial Facilities That.May Release Hazardous Materials. 

The user must d.etermine whether the project is a commercial or industrial 

facility that will be engaged in operations involving the generation, 

manufacture, refining, transportation, treatment, storage, handling, or 

disposal of hazardous substances or hazardous wastes. 
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1. Data source: This informatio may be obtained from the developer 

directly or from an EIS or bu lding plan. 

2. Procedure for data applicatio None. 

3. Problems: None identified. his task involved only one industrial 

facility; however, this type f information should be readily available. 

4. Resolution: Not applicable. 

B. On-Site Domestic Wastewater T-eatment. 

The user must determine whether t e project will involve on-site domestic 

wastewater treatment, and must de the location of septic leach 

fields, spray fields, or sewage/ application areas. 

1. Data source: This informatio is obtained from site plans and an EIS, 

if available. 

2. Procedure for data applicatio A 300-foot wide band (i.e., the minimum 

buffer width required by this special case) should be drawn around the 

perimeter of the wetland. If the on-site domestic wastewater treatment 

system intercepts a point wit in the 300-foot band, this special case is 

applicable. 

3. Problems: None identified. the four typical developments 

applied involved on-site treat ent. 

4. Resolution: Not applicable 

C. Mineral Extraction. 

The user must determine whether th project will involve sand, gravel, or 

other mineral extraction activity nd must determine the location of such 

activities. 
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1. Data source: The designation Qf such a project is readily obtained from 

the developer or site plans. 

2. Procedure for data application: None. 

3. Problems: None encountered, since this case did not apply to the four 

typical developments assessed. 

4. Resolution: Not applicable. 

D. Infill-Type Residential Development. 

The user must determine whether the following conditions apply to the 

project: 

1. At least 75 percent of the land surrounding the proposed project, 

excluding wetlands, is developed. 

2. The maximum lot size of adjacent development does not exceed 1 

acre. 

3. Lots have direct access to a paved public road. 

4. Lots are serviced by a municipal wastewater treatment system. 

If these conditions apply, the applicant must determine adjacent and nearby 

existing buffer widths. 

1. Data· source: Aerial photographs (available from OCR), plus site plans. 

2. Procedure for data application: "Developed" is defined here as an~ 

long-term alteration in the landscape associated with residential, 

commercial, or industrial use. 
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3. Problems: 

(a) The total land area of urrounding development needed to apply this 

special case was not specifi din the draft buffer method. 

(b) The determination of an infill-type development_ was based on site 

plans and aerial photographs. The majority of aerial photographs used 

were from 1972. Site visits confirmed that many of those areas 

appearing as undeveloped on hotographs have now been developed. 

4. Resolution: 

E. 

(a) "Land surrounding the pr posed project" refers to land within a 

radial distance from the eter of the project area equal to the 

longest linear dimension e project site. Determination of 75% 

development is based on inspection. Determination of lot acreage 

is•based on information on project site plans (where coverage 

extends to existing developme t) or on aerial photographs. 

(b) It is recommended 

applied and that field 

be difficult to survey 

e most up-to-date aerial photographs be 

be conducted where feasible (it may often 

reas of presumably undeveloped land). 

Applicants wishing to provide a buffer under this special case should 

provide the information neede to support the necessary findings. 

reas, and Sanctuaries. 

The user must determine whether t e wetland is designated by the state or 

federal government as a wildlife efuge, wildlife management area, or 

wildlife sanctuary. 
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1. Data source: USGS topographic maps, DEP Environmental Information 

Inventory prepared by the Division of Parks and Forestry. 

2. Procedure for data application: The site location of the wetland(s) of 

concern should be identified on both the USGS and DEP inventory maps to 

determine whether this special case applies. The entire wetland, 

including the portion adjacent to the project, need not be designated as 

a refuge, management area, etc. for this special case to be applicable. 

3. Problems: The sources used to evaluate this information were not 

up-to-date; therefore, special areas may exist where documentation does 

not exist. 

4. Resolution: No revisions to the buffer delineation method or data 

application procedure are suggested. However, applicants should be 

asked to provide this information with their submittals. 

F. Habitat of Threatened and Endangered Species. 

The applicant must determine whether the wetland is designated as providing 

habitat for threatened or endangered species. 

1. Data source: NJ DEP Natural Heritage Program 

2. Procedure for data application: Delineate wetland and project sites on 

NWI quadrangles and send to the NJ DEP Natural Heritage Program (NHP) 

for identification of documented occurrence of threatened or endangered 

species within or adjacent to the wetland. 

3. Problems: 

(a) Species may be mapped as in or adjacent to a wetland, when in 

reality they may occur in a different type of habitat. Conversely, map 

information could show actual wetland species in non-wetland locations 

due to mapping error. Mapping accuracy is noted in information provided 

by NHP. 
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(b) The determination of thre tened and endangered species habitat is 

based on documentation that my be old and therefore unreliable. 

4. Resolution: 

(a) To compensate for map err r in NHP data, we reviewed field notes and 

species information to predic habitat suitability and to determine 

whether mapped species should be considered in or adjacent to wetlands. 

For our purposes, species occ rrence was considered adjacent to the 

wetland if the location·as pr vided by NHP was accurate to within 400, 

and if the adjacent habitat a peared suitable for the species involved. 

It should be noted that this pproach excludes species that may actually 

occur in or adjacent to thew tland, if NHP mapping was only accurate to 

within 1.5 miles. We recomme d, therefore, that in the interest of 

consistent and accurate appli ation of this data, NHP be requested to 

provide its own conclusions a to whether species should be considered 

as occurring in or adjacent t wetlands. 

(b) Only a thorough site sur ey could confirm the presence or absence 

of rare species. EIS's are n ta reliable source for such information, 

since many EIS's only address rare species on the- project site and not 

on the wetland. DEP may eith r conduct the necessary surveys or require 

the applicant to do so. Int e interim, the Natural Heritage Program 

should continue to be relied pon. 

G. Additional "Special Case" 

The buffer delineation method is ased on preventing water quality impacts 

to wetlands. Therefore, based on technical consideration of water quality 

alone, projects that do not drain to wetlands (if not described by the 

previous special cases) do not re uire a buffer. 
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PART u: - Buffer De] ; neaticm 

A. Development. Impacts 

A.1 Potential for Site-Specific Wetland Impacts. 

The applicant must determine the impervious surface in the developed area of 

residential projects in terms of the following ranges: 

~40% 1mpervious surface 

30-39% impervious surface 

20-29% impervious surface 

10-19% impervious surface 

less than 10% impervious surface 

For nonresidential projects, the applicant must determine whether the 

impervious surface in the developed area of nonresidential projects is 

greater than or equal to 40%, or is less than 40% impervious surface. 

1. Data source: Project application or other documentation supporting the 

application. Where not provided, approximate percent impervious surface 

can be estimated. However, if the estimated percentage does not clearly 

fall within one of the specified ranges, ~he total developed area and 

total impervious area shoul~ be measured with a planimeter. 

2. Procedure for data application: Percent impervious surface is 

calculated as a percent of that area which would be permanently 

disturbed for development (i.e., including landscaped areas). 

3. Problems: None. 

4. Resolution: Not applicable .. 
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A.2 Potential for Watershed-Wide Impacts. 

The applicant must determi~~ whe her the wetland adjacent to the proposed 

development site is associated w'th a stream or water course, and if so, 

whether any of the following occ r within 1/2,· 1, or 2 miles downstream of 

the development site: 

An intake for a public water supply. 

Any part of an environmental sensitive open space/natural area. 

Resident and/or breeding pop lations of threatened or endangered plant 

or animal species (in or associated with wetlands). 

If the wetland is not associated ith a stream or water course, the user 

must determine whether any portio of the wetland or upland area immediately 

adjacent to the isolated wetland ·s an environmentally sensitive open 

space/natural area. 

1. Data sources: 

(a) Public water supply inta es are identified in the NJ DEP 

Environmental Informatio Inventory prepared by the Division of 

Water Resources, Plannin and Standards. 

(b) Documented threatened an endangered species habitats are available 

through the NJ DEP Natur 1 Heritage Program. 

(c) Sensitive open spaces/na ural areas are identified by consulting 

USGS topographic maps .an the DEP Environmental Information 

Inventory prepared by th Division of Parks and Forestry. 

Information in the inven ory report is presented on reduced 

topographic maps. County, municipal and privately owned protection 

areas may be identified 'n Comprehensive Plans, County and township 

maps, or in EIS's. 
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2. Procedu;e for data application: To evaluate watershed-wide impacts, 

review USGS topographic maps first for ciarification of 1-mile and 

2-mile downstream limits, since NJDEP inventory maps are at a much 

smaller scale. Then transfer these limits onto the inventory maps. 

Note public water intakes along the stream corridor within these limits. 

To identify rare species habitats, highlight the water channel (up to 2 

miles downstream) associated with the wetland of concern on an NWI map. 

Also highlight wetlands adjacent to this defined portion of the stream, 

and provide the map to the Natural Heritage Program (NHP) for their 

review. The NHP should identify threatened and endangered species 

habitats located in these areas. 

Sensitive open spaces/natural areas identified within 2 miles downstream 

of the project site must border the water channel within the 2 mile zone 

to be included for consideration as a downstream impact. 

3. Problems: 

(a) The definition of sensitive open spaces/natural areas includes 

municipal, county and private natural resource protection lands. 

However, no one reference was found as a source for county, municipal 

and privately owned protection lands. 

(b) As discussed under the Special Case for Threatened and Endangered 

Species, map information provided by the Natural Heritage Program 

contains some degree of mapping error. 

(c) During application of the watershed-wide impact factor it was noted 

that the downstream distances associated with public water supply 

intakes, documented threatened and endangered species habitats, and 

sensitive open space/natural areas were inconsistent. 
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(d) When potential watershe -wide impacts were evaluated, it was noted 

that several of the sites in estigated were within a short distance to a 

major water body, such as th Delaware River, Raritan Bay and Great Egg 

Harbor. These major freshw ter tidal rivers and estuarine waters-are 

important from a commercial, recreational, and biological standpoint, 

and are continually threaten from upstream activities. These waters 

often serve as a final dumpi ground for many watershed pollutants. 

Therefore, it is especially· portant to protect those wetlands within 

close proximity to these wat rs, since these wetlands are exposed to 

cumulative impacts from- with· n the watershed.·. 

4. Resolution: 

(a) Information pertaining t 

lands should be requested fro 

non-federal or state-owned protection 

the applicant. 

(b) The resolution discussed under the Special Case for threatened and 

endangered species applies to this factor as well. 

(O) The distances for the va ious sensitive areas, as originally 

proposed, imply that open spa e natural areas are more sensitive and 

require more protection than hreatened and endangered species habitat 

and public water supplies. Tis section was therefore revised before 

applying the method. These c anges will be i1:1corporated in the revised 

buffer method as presented be ow. 

(d) The method will be revise to address the sensitive waters finding. 

The Delaware River and ne/marine waters will be identified within 

2 miles downstream from the p oject site. 
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The downstream impacts ranking scheme will be revised to incorporate the 

two changes suggested in (c) and. (d). The scheme is as follows: 

High Potent~a1 for Significant l>olnlstzeaa Impacts .............. 3 

The wetland adjacent to the proposed development site is associated with 

a stream or water course and: (1) The Delaware River or estuarine/marine 

waters -(i.e., bays, harbors, ocean) are within 1 mile from the project site; 

or (2) within 1 mile downstream of the development site there is a public 

water supply intake, or any part of an environmentally sensitive open 

space/natural area, or resident and/or preeding population(s) of threatened 

or endangered plant o~ animal species; or (3) the wetland is isolated from a 

streamwater course, and a portion of the wetland or upland area immediately 

adjacent to the isolated wetland is an environmentally sensitive open 

space/natural area. 

Moderate Potentia1 for Significant Downstream I:mpacts ........... 2 

The wetland adjacent to the proposed development site is associated ~ith 

a stream or water course and: (1) The Delaware River or estuarine/marine 

waters are between 1 mile and 2 miles from the project site; or (2) between 

1 mile and 2 miles downstream of the development site there is a public 

water supply intake, or any part of an environmentally sensitive open 

space/natural area, or resident and/or breeding population(.s) of threatened 

or endangered plant or animal species. 

Low Potentia1 for Significant Downstream. I:mpacts ....•.....•...••. 1 

All other wetlands. 
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B. Evaluation of Buffer Capabi ity 

Buffer Area for ·Evaluation: 

While New Jersey laws and polic'es only require that those lands with in a 

given distance from a wetland b considered for a buffer, application of the 

method involves sometimes.looki g _at an.area larger than that requiring a 

buffer in order to evaluate how well the buffer functions as a water quality 

renovator. 

Data Source: Site plans with de ineated wetlands; aerial photographs. 

Procedure for Applying the Data: 

[Note: The procedure described in this section was used when applying 

the model. However, as a result of Problem (a), below, a revised 

procedure.has been developed (see Resolution (a), below).] 

A so·-, 150-, · or 300-foot wide bu fer (depending on wetland type) was drawn 

around the perimeter of the wetl nd. The area within this buffer area 

collecting drainage from the pro'ect site was identified by considering 

existing topography (this area i referred to as the buffer drainage zone, 

see Figure 2). In order to cone ntrate the evaluation on that area of the 

buffer which would be most impac ed by the project, the buffer evaluation 

area was limited to be within th drainage area and within a distance of no 

greater than 200 feet from the o termost limits of the project site. 

Problems: 

(a) The project drainage ar a was not always discernible given poorly 

drawn contour lines, la ge contour interval distances, minimal 

slopes, or lack of info ation. Identifying this area accurately 

involves use of judgeme reduces replicability. Post 

development drainage pa terns were not· considered, since this 

information was not alw ys provided or easily assessed. 

I 
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Figure 2 
Procedure Used to Define 
Buff er Evaluation Area 

* deline.~ted fr"m dr~1naqe, p~+tern~ 
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(b) When selecting the appr priate buffer area to evaluate, it was 

noted that three wetlan sites (Sites S, 9, and 10) contained two 

distinct wetlands align d parallel to one another. Projects on 

sites 9 and 10 were loc ted within non-tidal wetland upgradient and 

adjacent to a tidal wet and. If there were no laws to dictate 

buffer limits, the buff r area beginning at a point beyond the 

upper limit of the wetl nd complex would be evaluated; however, 

there are laws in New J rsey which dictate different limits for 

wetlands within separat jurisdictions. For example, a developer 

need not consider a buf er if he is not within 150 feet of a 

freshwater wetland that is subject to the Freshwater Wetland 

Protection Act (assumes exceptional resource wetland). However, a 

developer must still co sider a buffer if he is within 300 feet of 

a tidal wetland within he coastal zone. Therefore, a project may 

be sited within 300 fee of a saltmarsh, requiring ~uffer 

consideration, but may e more than 150 feet from an associated 

forested wetland, there remaining outside of·the zone for 

non-tidal wetland buffe consideration. 

Resolution: 

(a) Draw a 50-, 150-, or 30 -foot wide buffer (depending on wetland 

type) around the the wetland. To concentrate the 

evaluation on that area 

by the project, the buf 

the buffer that would be most impacted 

evaluation area is limited to that area 

defined by lines extend d 200 feet from each outermost limit of the 

project site, drawn per endicular to the wetland, then extended to 

the wetland at a right ngle to the first line. If the 

post-project drainage a ea can be easily identified, the buffer 

evaluation area will be 

occurs within the land 

actual post-project drainage area that 

defined by this method. If the 

post-project drainage a ea is not easily delineated, the buffer 

evaluation area will be the entire land area within the boundary 

drawn as described above. See Figure 3 for clarification of this 

procedure. 
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Figure 3 
Recommended Procedure for Defining 
.Buffer Evaluation Area, Post-Project 

Drainage Area Not Known 
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(b) In situations where a project is within buffer delineation distance 

of both a tidal wetland and a non-tidal wetland, two buffer areas (one 

for each wetland) should bee aluated independently of one another 

(Figure 5 of the method will e revised to address poorly drained soils 

so this type of evaluation ca be conducte4). After obtaining results, 

the buffer extending far enou h to satisfy the legal requirements of 

both wetlands should be selec ed. Where the project is not within 

buffer delineation distance o the non-tidal wetland, the buffer area 

should be evaluated from the pper limit o.f the tidal wetland only; 

evaluation of this area shoul include consideration of the physical 

properties of the associated on-tidal wetland. 

A corollary to this approach ,ay be necessary for situations in which a 

pro·posed development as been ranted a permit for actions in a non-tidal 

wetland, and this wetland is ssociated with a tidal wetland. It is 

recommended that impacts to a jacent wetlands (other than the wetland in 

which the action will occur) e evaluated during the permit review 

process. At that time, appro riate protection or mitigation measures 

can be identified and imposed as permit conditions. 

Cover Type. 

The user must determine the predo 'nant (i.e., 2/3 coverage) vegetation type 

found in the potential buffer are . 

1. Data source: Cover type with'n the buffer area is primarily determined 

from 1" = 200' scale aerial p otography (DCR, 1972). Results should be 

field verified. 

2. Procedure for data applicatio Identify cover types and their relative 

percent composition within th evaluated buffer area. Use field survey 

results to differentiate area of taller grasses from those of shorter 

grasses, and to verify the id ntification of existing cover types. 
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3. Proble~s: 

(a) Aer~al photos used to identify cover type were more than fifteen 

years old, and often were inaccurate. 

(b) Not every area within the studied buffer area was surveyed during 

the field investigation task of this project, 

(c) The draft method did not address situations in which the buffer is 

comprised of nondominant (less than 2/3) cover type. 

(d) The draft metho~ did not address situations in which the buffer has 

non-vegetated or impervious cover. 

4. Resolution: 

(~) Field verification of aerial photo interpretations can be used to 

obtain sufficient information on vegetation coverage. 

(b) When field verification of each cover type appearing on the aerial 

is not feasible, the user should use the same approach as we used during 

application. That is, estimates· should be made in favor of the worst 

case condition. For example, where it is difficult to assess whether a 

land cover is comprised of tall grasses or short grasses, short grasses 

should be assumed, since they are less effective at controlling· 

sedimentation. The means by which cover type is used to derive an 

estimated base buffer width is discussed in the following section. 

(c) Two sites evaluated did not have dominant vegetative cover as 

defined in the draft method. Several evaluation schemes were·tested, 

including looking at each cover type as a separate unit, noting slope 

and soil, but none of the methods considered were easy to use or easily 

replicated. Therefore, to remedy this situation, the following method 

was used and the 2/3 vegetation dominance rule was disregarded. In the 

future, h,owever, the following approach should be followed only where 

the 2/3 rule does not apply. 
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New Procedure. The slope of he buffer area must first be identified. 

Then apply each cover type ca egory with the corresponding slope to 

Figure 4 of the method to ide tify applicable baseline buffer width for 

that cover type. Calculate a tual baseline buffer width by averaging 

the various cover types in th 

_multiply percent coverage by 

type from Figure 4. Then 

buffer width. An example is 

Elcamp1e: llbal.e Creek (sa1t marsh 

following manner. For each cover type, 

he buffer width derived for that cover 

all respective products to determine base 

rovided below. 

Forest - 10% Herbaceous - 35% Shrub - 55% 

Baseline buffer widths from Figur 4: 

forest@ 6% slope - 70 feet 

herbaceous@ 6% = 375 feet 

shrub@ 6% = 150 feet 

Forest - 10·% x 70 ft = 7 ft 

Shrub - 55% x 150 ft= 82.5 ft 

Base buffer width: 

Herbaceous - 35% x 375 ft= 131.25 ft 

7 ft+ 131.25 ft+ 82.5 ft= 220.75 ft; rounded off ~o the nearest 10th 

= 221 feet. 

(d) Vegetation plays a le in impeding or trapping sediment. 

Without _vegetation, soil pore paces would eventually be choked with 

sediment, creating impervious- ike conditions. Incorporating this lack 

of vegetation cover into them thod requires that a roughness 

coefficient be assigned and 

derived. This task will be 

method. Therefore, results 

impervious surfaces 

· 143.06/102188 

t appropriate buffer widths then be 

pleted and incorporated into the revised 

projects involving nonvegetated or 

d 10) are incomplete. 
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The user must determine the steepest slope within the buffer. 

1. Data source: site plans (preferred), or USGS topographic maps if no 

more accurate source is available. 

2. Procedure ·for data application: Find the steepest slope within the 

evaluated buffer area. The distance over which slope should be measured 

is the maximum buffer width applicable for the wetland. 

3. Problems: The steepest slope over the width of the surveyed buffer 

area is not always easily discernible given variable topograp~y. 

Without site plans illustrating contours having intervals of no more 

than two feet, topographicai variability may not be recognized at all. 

4. Resolution: In those cases where site topography within the buffer was 

in a continually downgradient pattern from the project to the wetland, 

the distance over which slope is measured is the width of the buffer 

area studied. In those cases where topography is variable (e.g., 

depressions and higher elevation areas are within the midregion of the 

buffer), slope is defined as the steepest slope found over the widest 

continually downgradient area within the buffer evaluation area. 

Applicants should be encouraged to provide sites plans showing minimum 

contour interval distances, especially where topography is highly 

variable. 

Soils (Used in Step 5 - Determine Final Buffer Width). 

The user must determine the drainage class and organic content of soils 

found in the evaluated buffer area. 
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-1. Data source: Soils within th buffer area may be found in Soil 

Conservation Service (SCS) Co nty Soil Surveys, site plans or EIS's. 

Information for each regarding· drainage class and organic 

matter content is obtained fra SCS County Soil Surveys. 

2. Procedure for data applicatio: Identify those soils occurring within 

the buffer evaluation area. this information is not available on the 

site plans, an overlay, enlar d to scale, from the soil survey should 

be used. 

3. Problems: 

(a) Frequently, several soil ypes occur within the evaluated buffer 

area. 

(b) Orgariic matter content was not always explicit in soil descriptions 

found in the soil surveys. 

(c) Descriptions of soil drai age class and organic matter content 

occasionally varies from ones il survey to another. 

(d) Poorly drained soils are ot included on Figure 5 of the draft 

method. Therefore a final 

sites 4, 5, 9 and 10. 

4. Resolution: 

er width could not be identified for 

(a) When identifying soils wi hin the buffer area, note soil drainage 

class, organic content, and ap roximate percent coverage for each type. 

Where both drainage and organi content descriptions are identical for 

two or more encountered soil c asses, combine percent coverages of these 

areas. Use Figure 5 of _the fer delineation method to identify 

additional feet to be added to base buffer width for each type (or 

group) of soil. Average these distances in the following manner. For 

each soil type or group, multi ly percent coverage by additional buffer 
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distance (derived from Figure 5 of the draft delineation method). Then 

add respective products to determine addition~!. buffer width. This 

method was used during application of this soil evaluation factor. An 

example is provided below. 

Emmp1e: 

Soil A: well-drained, low organic content, 20% coverage 

Soil B: somewhat poorly drained, high organic content, 50% coverage 

Soil C: moderately well drained, medium organic content, 10% coverage 

Soil D: somewhat poorly drained, high organic content, 20% coverage 

From Figure 5: 

Soil A - 30 ft 

Soil B - 10 ft 

Soil C - 0 ft 

Soil D - 10 ft 

Since both Soil Band Soil D have identical descriptions, the percent 

coverage is combined; 50% + 20% = 70%. 

Soil A - 20% x 30 ft= 6 ft 

Soil C - 10% x Oft= 0 ft 

Soil B + D - 70% x 10 ft'= 7.0 ft 

Additional feet to be added to base buffer width: 

6 ft+ 0 ft+ 7.0 ft= 13 ft 
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(b) It no information on or matter content is provided, presume 

the following: Excessively ell-drained, well drained, and moderately 

well-drained soils have low matter content. Somewhat poorly 

drained soils have moderate matter content and poorly drained 

soils have high organic matt r content. 

(c) Because soil descriptio s are often County specific, the correct 

county soil survey should al ays be used. 

(d) Figure 5 of the draft m thod will be revised to include poorly 

drained soils. 

APPL:C~:COR BBSULTS 

Data collection forms for eac 

included in the appendix of this 

project and wetland combination site are 

eport. The data contained in these forms 

is summarized in Tables 2 through 6. Data are summarized for each major 

evaluation ~ategory described in he buffer delineation method, including 

special cases, develo~ment impact (site specific and downstream), and 

buffer papability. 

Specia1 Cases 

As noted in Table 2, only one special case, "Habitat of Threatened and 

Endangered Speciesn was applicabl to the sites studied. This special case 

applied to Sites 2, 5, 7, and 10. Using the delineation method, a buffer of 

300 feet would be assigned automa ically for these sites. If this special 

case were not applied, the re·sult ng buffer widths for Sites 2, S, 7, and 10 

would be approximately 100 feet, 0 feet, 70 feet, and 100 feet 

respectively. These numbers refe to the distances required to buffer water 

quality impacts; whereas the 300 eet requirement incorporates habitat and 

human disturbance factors. 
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IIETLARD SXTB 

1. Forest Fark 

2. Beaver Dam Creek 

3. Whale Creek (PF0l) 

BUARDOUS 
SUBSDIICBS 

No 

No 

No 

4. Absecon Creek Trib. No 

5. Mill Creek No 

6. Whale Creek (E2EM) No 

7. Tuckerton Creek No 

8. Raccoon Creek No 

9. Assiscunk Creek No 

10. Manatico Creek No 

143.06/102188 

"rABLB 2 
SPECIAL CASI: RBVIBII 

Olf-SXTB 
SBPr.l:C 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

DIFXLL nPB 
IDllBRAL RBSIDEIITXAL 
BXTRACTIOII . DBVBLOPIIBIIT 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

27 

11:tLDL:tl"B 
AREA 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

Yes 

No 

Yes 

No 

No 

Yes 
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Deve1opaent.- :r.pacta 

Site specific impacts and dow stream impacts are summarized on Tables 3 

and 4. None of the four typical roJects applied incurred· a score less than 

n2.n This was expected, since lo density developments were not 

considered. All but the moderate density residential development received a 

score of n3.n 

As shown in Table 3, at least one of the three criteria assessed for 

downstream impacts was applicable to all but four (the two developments at 

Sites 1 and 3) of the twenty comb'nations used in the delineation method. 

Therefore, the majority of combin tions scored a high downstream impact 

rating. All but four of the twen y combinations scored either moderate to 

pigh or high development impact r tings, since both site specific and 

downstream impacts were typically high (~able 4). 

That the majority of combinat'ons scored a high downstream im~act rating 

may raise questions about the app opriateness of evaluating potential 

impacts as far away from the proj ct as two miles, especially when 

considering the probability of di ution over this distribution area. While 

dilution may be at work, cumulati e impacts originating throughout the 

watershed threaten public waters pply intak~s, threatened and endangered 

species habitats, and sensitive a eas. Therefore, a two mile downstream 

. impact zone is considered reasona le to account for cumulative impacts. 

Buffer Capability 

The composition of the buffer areas· evaluated varied widely among many 

cover types, including impervious nonvegetated, herbaceous, shrub, and 

forest cover. Slopes within the valuated buffer areas ranged from 1% to 

8%; the average steepest slope ov r all areas evaluated was approximately 3% 

(Table 5). In most cases, the st epest slope identified for each 

project/wetland buffer area was n t very different from the slope most 

frequently encountered at the sit . Therefore, derived buffer widths were 
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TABLB3 
DOIIRSTRBAN DIPAC"l'S 

Wetland Site T & E Public Water Intake 

1. Forest Park NO* NO 

2. Beaver Dam < 1 mile NO 

3. Whale Creek NO NO 

4. Absecon Creek NO < 1 mile 

5. Mill Creek < 1 mile NO 

6. Whale Creek NO NO 

7. Tuckerton Creek < 1 mile NO 

8. Raccoon Creek NO NO 

9. Assiscunk Creek NO < 1-2 miles 

10. Manatico Creek < 1 mile NO 

* No 
WMA 

Not present within 2 miles downstream 
Wildlife Management Area 
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Sensitive Area 

NO 

Park 1-2m ' 
NO 

NO 

WMA < lm 

bay < lm 

bay < lm 
Wz..1A 1-2m 

Del. River 1-2m 

Del. River 1-2m 

NO 
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IIB"l'LUID 

1. Forest Park 

2. Beaver Dam 

3. Whale Creek 

4. Absecon Creek 

5. Mill Creek 

6. Whale Creek 

7. Tuckerton Creek 

8. Raccoon Creek 

9. Assiscunk Creek 

10. Manatico Creek 

143.06/102188 

DEVBLOPIIKlft' TRB 

commercial 
industrial 

commercial 
industrial 

mod. density res. 
high density res. 

mod. density res. 
high density res. 

mod. density res. 
high density res. 

high density res. 
industrial 

commercial 
industrial 

high density res. 
industrial 

high density res. 
industrial 

mod. density res. 
commercial 

TABLB 4 
DIPACI' SCORES 

SCOBB. COIOIIIT 

2.0 
2.0 

3.0 
3.0 

1.5 
2.0 

2.5 
3.0 

2.5 
3.0 

3.0 
3.0 

3.0 
3.0 

2.5 
2.5 

2.5 
2.5 

2.5 
3.0 

30 

no sensitive downstream impacts 
no sensitive downstream· impacts 

rare species occurrence 
rare species occurrence 

no sensitive downstream areas 
no sensitive downstream areas 

water intake within .5 mile 
water intake within .5 mile 

wma within 1 mile, rare species 
wma within 1 mile, rare species 

Keyport Harbor within 1 mile 
Keyport Harbor within 1 mile 

Egg Harbor within 1 mile; T&E species 
Egg Harbor within 1 mile; T&E species 

Delaware River within 1-2 miles 
Delaware River within 1-2 miles 

Delaware River within 1-2 miles 
Delaware River within 1-2 miles 

rare species in .5 m;wma upstream 
rare species in .5 m;wma upstream 
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'DB& 5 
BJPnll CMNDI:nT S1HRr 

l"9PJJPftD 
1BIDR) BJnl!RMBA SlCEB SJIL HU?&dlBS (XJl1J!ll~ 

1. Forest Park 50 ft. 
Project A 2% 100% spd, rred.CM shrub 

a) 100% wd, low CM; shrub 
Project B 4% b) 33% wd, low CM; 

67% nw:l, ned. CM 

2. Beaver Dam Creek 150 ft. 
Project A 4% 30% m«l, low <M; 70% ed, low CM forest 
Project B 4% 50% nw:t, low CM; 50% ed, low CM forest 

3. Whale Creek 50 ft. 
Project A 8% 100% rcw::l, low CM nonvegetated 
Project B 8% 100% rcw::l, low CM nonvegetated 

4. Abseoon Creek 50 ft. 
Project A 2% 15% pd, ned. CM; 85% wd, ned. CM forest 
Project B 2% 15% pd, ned. <M; 85% wd, ned. CM forest 

5. Mill Creek 300 ft. 
Project A 2% 48% rcw::l; ned. CM; 52% pd, high .CM forest 
Project B 2% 43% m«:l, reed. <M; 57% pd, high CM forest 

6. Whale Creek 300 ft. 
Project A 6% 34% 100, 66% wd, low CM 55% s, 35% h, 10% f 
Project B 6% 34% rcw::l, 66% wd, low CM 55% s, 35% h, 10% f 

7. Tuckerton Creek 300 ft. 
Project A 2% 100% rcw::l, low CM forest 
Project B 2% 100% rcw::l, low CM forest 

8. Facooon Creek 300 ft. 
Project A 4% 100% rcw::l, low CM 83% s; 17% f 
Project B 4% 100% rcw::l, low CM 90% s; 10% f 

9. Assiscunk Creek 300 ft. 
Project A 1% 66% pd, high CM; 34% ed, low CM 80% f; 20% h 
Project B 1% 66% pd, high CM; 34% ed, low CM 80% f; 20% h 

10. Mmatioo Creek 300 ft. 
Project A 1% 40% wd, low <M; 60% pd, high CM 60% f; 40% distw::bed 
Project B 1% 40% wd, low <M; 60% pd, high CM 60% f; 40% distw::bed 

* Two wetlands (both PFOl) were located near this project. 

BBi': 
pd= lX)Orly drained; spd = sarewhat lX)Orly drained; nw:i = m:xierately well-ch:ained; wd == well drained; 
ed - excessively well drained; CM == organic natter; = forest; h =- heI:baoeous; s .... shr,,Jb 
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generally not significantly grea er than what they would be if average slope 

had been identified at each site. Differences between steepest slope and 

average slope ranged from Oto 5 . Site 3 represented the site with the 

greatest differ.ence between aver ge slope and steepest slope. Given an 

herbaceous ground cover, the der'ved baseline .buffer width would be more 

than two times that which would e required for a 3% slope compared to an 8% 

slope. While this difference is significant, it represents an extreme case, 

and does therefore not warrant c anging the method of slope identification, 

since changing the method would esult in a loss of replicability, an 

important feature of the buffer elineation method. 

While wetland properties wer not evaluated as a factor in delineating 

wetlands, three different types f wetlands were considered over a 

distributed ge~~raphical range. This was done to determine whether or not 

buffers could be characterized b sed on the type of wetland they are 

associated with and the geograph cal location of the wetland. As shown in 

Table 6, the properties of a buf er could not be determined by the buffer's 

geographical location or by the lass of wetland associated with it. The 

determination of appropriate buf er width is very case specific and is 

dependent upon a host of factors For example, Site 6 (Whale Creek), a 

tidal wetland, requires a buffer of 240 feet; whereas, Site 8 (Raccoon 

Creek), also a tidal wetland, re uires a buffer of approximately 120 feet. 

Even though both sites are assoc ated with tidal wetlands, slopes differ by 

2% and Site 6 has a higher devel pment impact rating and a much higher 

percentage of short grasses, the eby requiring a greater buffer width. 

The suggestions mentioned in the resolution section for each factor are 

expected to improve the replicab lity, reliability, and predictability of 

the delineation method. The app caches employed in the method are based on 

technical accuracy and administr tive feasibility and are not to be 

construed as technically precise 
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TABLE 6 
SU1MaRY or DlllllVBD BUl"l"ER IID>rllS :nuM 

APPLJ:carJ:011 or. TIIB BJ IIBTL&IIDS BUl"l"ER DBLlllEATIOII IIB'rllOD 

llftLUID/P~ 
si:n 

Forest Park (PF0l) 
Commercial 
Industrial* 

Beaver Dam Creek (PF0l) 
Commercial 
Industrial 

Whale Creek (PF0l) 
Mod. Density Res. 
High Density Res. 

Absecon Cree.k Trib. (PF0l) 
Mod. Density Res. 
High Density Res. 

Mill Creek (E2EM) 
Mod. Density Res. 
High Density Res. 

Mill Creek (PF0l) 
Mod. Density Res. 
High Density Res. 

Whale Creek (E2EM) 
High Density Res. 
Industrial 

Tuckerton Creek (E2EM) 
Commercial 
Industrial 

Raccoon Creek (Rl0W/PEM) 
High Density Res. 
Industrial 

Assiscunk Creek (Rl0W/PEM) 
High Density Res. 
Industrial 

Manatico Creek (Rl0W/PEM) 
Mod. Density Res. 
Commercial 

BU!TBR IID>TII 
(as per aethod) 

70 ft 
115 ft, 95 ft 

97 ft; (sc=300 ft) 
95 ft; ( sc=300 ft) 

NR 
.NR 

(57 ft) 
( 62 ft) 

(40 ft) 
( 45 ft) 

50 ft; ( sc=300 ft) 
55 ft; (sc=300 ft) 

241 ft 
241 ft 

65 ft; (sc=300 ft) 
65 ft; (sc=300 ft) 

119 ft 
122 ft 

(54 ft) 
(54 ft) 

NR 
NR 

BUFFBll IID>TII 
(as per RJ 1av) 

50 ft 
50 ft 

150 ft 
150 ft 

within 300 ft 
within 300 ft 

50 ft 
50 ft 

(40 ft) 
(45 ft) 

150 ft 
150 ft 

241 ft 
241 ft 

70 ft 
70 ft 

119 ft 
122 ft 

(54 ft) 
(54 ft) 

within 300 ft 
within 300 ft 

* There are two wetlands (both PF0l) near this project. 

KEY: 
sc = special case applies. 
(xx ft) = derived buffer width without consideration of poorly drained soil; 
results will be revised pending modification of the method to address poorly 
drained soil. 
NR = No results, pending modification of method to address nonvegetated cover. 
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TTACHMENT 1 

Data Collecte During Model Application 
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Data Collection Form for Application 
of the NJ Wetland eu·ffer Model 

1) Wetland Site Name: Forest Park 
2) Wetland Class: non-tidal, pf01 

2) Location (Twp, Cnty.): West Deptford Township, Gloucester Co. 

3) Applied Developments: (A) Commercial (B) Industrial 

Project A: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: over 40% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
None 

4) Size of Buffer Width Surveyed (Based on #1): 50 feet 

5) Identify steepest slope within buffer ar~a: 2 % 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% Tall grasses - survey 
Herb/Forested = 1972 aerial map 

7) Identify soils within buffer area: 

.5.Q.ila 
Lakehurst 

% coverage 
100% 

characteristics 
Spd, mod OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 

Dev, Impact 
Site Specific = 3.0 
Downstream = 1,0 

2.0 Low-Mod 

final Buffer 
60 ft + 10 ft = 70 ft 

from fig. s 
10 ft 

Base Buffer 
60 ft. 



Project B: Two wetlands , i volved 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: over 80% 

3) Identify downstream impacts within z ro to 2 miles downstream of project: 
None 

4) Size of Buffer Width Surveyed (Base on #1): 50 feet 

5) Identify steepest slope within buffer area: 4% {2% most areas) 

6) Identify cover type within buffer via erial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% tall grasses - dentified by field survey 

7) Identify soils within buffer area: 

S2ils. 
(Wetland A) Sassafras 
(Wetland BJ Sassafras 

Woodstown 

characteristics 
WD, low OM 
WD, low OM 
MWD, mod OM 

8) Calculate appropriate buffer widt.h bas d on application of the model: 

Calculations 

Dev, lm,gact 
Site Specific =· 3.0 
Downstream =· 1.0 

2.0 Low-Med 

From fig. s 
Wetland A: 30 ft x 100% = 
Wetland B: 33% x 30 ft = 

Base Buffer . 
Wetland A = 8~ ft 
Wetland B = 85 ft 

final Buffer 
Wetland A = Bf ft + 30 ft = 115 ft 
Wetland B = 85 ft = 10 ft = 95 ft 

{67% X O ft =·-+--



Data Collection Form for Application 
of the ·NJ Wetland Buffer Model 

1) Wetland Site Name: Beaver Dam Creek 
2) Wetland Class: non-tidal, pf01 

2) Location (Twp, Cnty.): Brick, Ocean County 

3) Applied Developments: (A) Commercial (B) Industrial 

Project A: 

· 1) Identify Special Cases: T&E species on site 

2) Calculate percent impervious surface of disturbed area: over 40% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
T & E within 112 mile 
State park . within 1 - 2 miles 

4) Size of Buffer Width Surveyed (Based on #1 ): 150 feet 

5) Identify steepest slope within buffer area: 4 % 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% forested 

7) Identify soils within buffer area: 

Smls. 
Evesboro 
Lakehurst 

% coverage 
70% 
30% 

characteristics 
ED, low OM 
MWD, low OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculation's 

Dev. Impact 
Site Specific = · 3.0 
Downstream = 3.Q 

3.0 High Impact 

Final Buffer 
70 ft + 27 ft = 97 ft 

from fig. s 

Base Buffer 
70 ft. 

70% X 30 ft = 21 ft 
30% X 20 ft = 6 ft 

27 ft 



Project B: 

1) Identify Special Cases: 'r&E speci s · on site 

2) Calculate. percent impervious surfac of disturbed area: > 40% 

3) Identify downstream impacts within ero to 2 miles downstream of. project: 
T & E within 1/2 mile 
State park wit.hir, 1 - 2 miles 

4) Size of Buffer Width Surveyed (Bas d on #1 ): 150 feet 

5) Identify steepest slope within buffer rea: 4 % 

6) Identify cover type wi_thin buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than o e type: 

100_%. forested 

7) Identify soils within buffer area: 

Evesboro 
Lakehurst 

characteristics 
ED, low OM 
.MWD, low OM 

8). Calculate appropriate buffer width ba ed on application of the model: 

Calculations 

Dev, Im.pact 
Site Specific 
Downstream 

final Buffer 

= 3.0 
= 3.0 

. :J.O High 

70 ft + 25 ft = 95 ft 

from Fig. s 

Base Buffer 
·70 ft. 

50% X 30 ft = 15 ft 
50% x 20 ll = 10 ft 

25 ft 



Data Collection Form for Application 
of the ·NJ Wetland Buffer Model 

1) Wetland Site Name: Whale Creek (#3) 
2) Wetland Class: non-.tidal, pf01 /PEM 

2) Location (Twp, Cnty .) : Aberdeen, Monmouth County 

3) Applied Developments: (A) Mod Density Res (B) High D~nsity Res 

Project A: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: 25% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
None 

4) Size of Buffer Width Surveyed (Based on #1 ): 50 feet 

5) Identify steepest slope within buffer area: 8% (2 - 4 % in most areas) 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% disturbed sandy soil, nonvegetated 

7) Identify soils within buffer area: 

Urban Lands 
% coverage 
100% 

characteristics 
WD, low OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 
SCS Survey identifies area as Keyport; site survey defines area as Urban 

land Base Buffet 
'ltNot applicable. Model does not include 

disturbed cover type. 
Dev. Impact If using -herb = 345 ft · 

Site Specific = 2.0 Buffer would be greater given lower 
Downstream = 1,0 roughness coefficient 

from fig. s 
30ft 

1.5 Low Impact 
Min, finaf Buffer 
375 ft 



Project B: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: over 40% 

3) Identify downstream impacts within z ro to 2 miles downstream of project: 
None 

4) S_ize of Buffer Width ·.Surveyed (Base on #1 ): 50 feet 

5) Identify steepest slope within buffer area: 8% {3% most places) 

6) Identify cover type witt,in buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than o e type: 

100% nonvegetated 

7) Identify soils within buffer area: 

SQil.a 
Urban Land · 

characteristics 
WD, low OM 

8) Calculate appropriate·buffer width bas d on application of the model: 

Calculations 

Dev. fm.Pact · 
Site Specific 
Downstream 

= 3~0 
= 1.0 
· 2.0 Low-Med 

Minimum Final Buffer 
445 ft 

't apply - no nonvegetated category 
ft if herb (almost worst case) a·pplied 

From Fig. 5 
30 ft 



Data Collection Form for Application 
of the NJ Wetland Buffer Model 

1) Wetland Site Name: Absecon Creek (Trib) 
2) Wetland Class: non-tidal, pf01 

2) Location (Twp, Cnty .) : Pleasantville, Atlantic County 
I 

. 3) Applied Developments: (A) Mod Density Res (B) High Density Res 

Project A: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: == 25% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
Public water supply within 1 mile 

4) Size of Buffer Width Surveyed (Based on #1 ): 50 feet 

5) Identify steepest slop~ within buffer are~: · 2 % 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% forested (aerial) , 
*Area developed when field surveyed (Applied as It st/II proposed) 

7) Identify soils within buffer area: 

S2.ils. 
Atsion Sand 
Sassafras 

% coverage 
15% 
85% 

characteristics 
PD, mod OM 
WD, mod OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 

Dev, Impact 
Site Specific = 2.0 
Downstream = 3.Q· 

2.5 Mod-high 
from Eta, s 

15% X _ ft: 
85% X 20 ft : 17 ft 

Base Buffer 
40ft 

fiaaf Butter 
40 ft + 17 + = 57 feet min 



Project B: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: > 40% 

3) Identify downstream impacts within z ro to 2 miles downstream of project: 
Public Water intake w/in 1 mi e 

4) Size of Buffer Width Surveyed (Base on #1 ): 50 feet 

5) Identify steepest slope within buffer rea: 2 % 

6) Identify cover type within buffer via erial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% forested 

7) Identify soils within buffer area: 

SQils 
Atsion sand 
Sassafras 

15% 
85% 

characterjstjcs 
*PD, mod OM 
WO, mod OM 

8) Calculate approp~iate buffer width bas d on application of the model: 

Calculations 

* Poorly drained soils 

Dev. Impact 
Site Specific 
Downstream 

= 3.0 
3.0 

3.0 High 

Minmlmu final Butter 

applied 

45 ft x17 ft + 0 ft = 62 ft minim m 

Base Butte, 
45 ft 

from fig. s 
ft X 15% : ft 

20 ft X 85% : · 17 ft 



Data Collection Form for Application 
of the · NJ Wetland Buffer Model 

1) Wetland Site Name: Mill Creek 
2) Wetland Class: non-tidal, pf01 (Parallel) 

Tidal, E2EM 
2) Location (Twp, Cnty .) : Cape May, Cape May County 

3) Applied Developments: (A) Mod. Density Res. (8) High Density Res. 

Project A: 

1) Identify Special Cases: T&E species on site (documented) Gr. Blue Heron 
identified during 10/87 survey 

2) Calculate percent impervious surface of disturbed area: 25% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
WMA within 1 mile 
T&E specvies within 1 mile 

4) Size of Buffer Width Surveyed (Based on #1 ): 300 ft/150 feet (nontidal) 

5) Identify steepest slope within buffer area: 2 % 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% forested 

7) Identify soils within buffer area: 

SQ.i1a 
Hammonton 
Pocomoke 

% coverage 
48% 
52% 

characteristics 
MWD, mod OM 
pd, high OM 

8) Calculate appropriate buffer width based on application of the model: 
Calculations Tidal Base Buffer 

40 ft. 
Dev. Impact 

Site Specific = 2.0 
Downstream = 3.Q 

2.5 Mod-High Impact 
Final Buffer 

40 ft + 0 ft + = 40 ft min 
Nontidal 

150 ft survey width 
Slope = 3% 
Cover type = 100% Forested 
Soil = .100% Hammonton 

fiaaf Buffer 
50 ft + 0 ft · = 50 ft 

From fig. s 
0 ft X 98% = 0 ft 

ft x 52% = ft 

Base Buffer 
50 ft. 

From fig. s 
0 ft 



Project B: 

1) Identify Special Cases: T&E speci s on site 

2) Calculate percent impervious surfac of disturbed area: > 40 % 

3) Identify downstream impacts within ero to 2 miles downstream of project: 
WMA within 1 mile 
T&E habitat within 1 mile 

4) Size of Buffer Width Surveyed (Bas d on #1 ): 300 ft 

5) Identify steepest slope within buffer rea:· 2% 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage 1n more. than o e type: 

100% forested 

7) Identify soils with_in buffer area: 

S2ils. 
Hammonton 
Pocomoke 

charact'eristics 
MWD, mod OM 
PD, high OM 

8) Calculate appropriate buffer width ba ed on application of the model: 
Calculations Tidal 

* Poorly dr.ained soils could not b 

Dev, tmpact 
Site Specific · = 3.0 
Downstream = 3.Q 

3.0 High 
final Buffer 

45 ft + 0 ft + = 45 ft min 

Base Buffer 
45 ft. 

From fig. s 
0 ft X 43% : 0 ft .. ft x. 57% = ft 

Non-tidal Base Buffer 

Slope = 2.7% 
Cover type = 100% Forested 
Soil = 100% Hammonton 

Final Buffer 
55 ft + 0 . ft = 55 ft 

55 ft. 

from fig. s 
0 ft 



Data Collection Form for Application 
of the NJ Wetland Buffer Model 

1) Wetland Site Name: Whale Creek Creek #6 
2), Wetland Class: tidal, E2EM 

2) Location (Twp, Cnty.): Aberdeen, Monmouth County 

3) Applied Developments: (A) High Density Res. (B) Industrial 

Project A: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: >4.0% · 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
Raritan Bay within 1 mile 

4) Size of Buffer Width Surveyed (Based on #1 }: 300 feet 

5) Identify steepest slope within buffer area: . 6% 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than dne type: ' -

· 10% forested, 55% shrubsYherbs, 35% sm. herbs •as per aerial 

7) Identify soils within buffer area: 

S2ils. % coverage characteristics 
Keyport 3 i % MWD, mod OM 
Urban Complex 6 6 % WD, low OM 

8) Calculate appropriate buffer width baled on application of the model: 

Calculations 

Dev. Impact 

Site Specific 
Downstream 

= 3.0 
= 3,0 

3.0 High 

Final Buffer 
221 ft + 20 ft = 241 ft 

Base Buffer 
Forest= 70 ft. x 10 %= 7 ft 
Shrub = 150 ft x 55 % = 82.5 ft 
Herb = 375 ft x 35 % = 131.25 ft 
From Fig, s 

0 ft X 34% : 0 ft 
30 ft x 66% = 19,8 ll 

20 · ft 



Project B: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface f disturbed area: > 40% 

3) Identify downstream impacts within z ro to 2 miles downstream of project: 
Raritan Bay within 1 mile 

4) Size of Buffer Width. Surveyed (Base 300 feet 

5) Identify steepest slope within buffer a ea: 6 % 

6) Identify cover type within buffer via erial photointerpretation and field survey. 
Note relative coverage in more than on type: 

55% shrub, 10% fore ted, 35% herb 

7) Identify soils within · buffer area: 

SQils. 
Keyport 
Urban Complex 

characteristics 
Mud, mod OM 
wd, low OM 

8) Calculate appropriate buffer width bas d on application of the model: 

Calculations 

Same as calulations for Project A. 

final Buffer 
241 ft. 



Data Collection · Form for Application 
of the NJ Wetland Buffer Model 

1) Wetland Site Name: Tuckerton Creek 
2) Wetland Class: tidal,E2EM 

2) Location (Twp, Cnty.): Tuckerton, Ocean County 

3) Applied Developments: (A) Commercial (B) Industrial 

Project A: 

1) Identify Special Cases: T&E species on site 

2) Calculate percent impervious surface of disturbed area: over 40% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
Egg Harbor within 1 mile, WMA within 1-2 miles 

4) Size of Buffer Width Surveyed (Based on #1 ): 300 feet 

5) Identify steepest slope within buffer area: 1. 67% 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

100% forested 

7) Identify soils within buffer area: 

SQils. 
Hammonton 

% coverage 
100% 

characteristics 
MWD, low OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 

Dev. Impact 
Site Specific 
Downstream 

= 3.0 
= 3,0 

3.0 High Impact 

Final Buffer 
45 ft + 20 ft = 65 ft 

from fig. s 

Base Buffer 
45 ft. 

= 20 ft 



Project B: 

1) Identify Special Cases: T&E speci s. on site 

2) Calculate percent impervious surface of disturbed area: > 40% 

3) Identify downstream impacts within z ro to 2 miles downstream of project: 
Egg Harbor within 1 mile 
WMA within 1-2 miles 

4) Size of Buffer Width Surveyed (Base on #1 ): 300 feet 

5) Identify steepest slope within buffer rea: 1. 67% 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than o e type: 

100% forested 

7)' Identify· soils withijn buffer area: 

SQ..lm 
Hammonton 

characterjstjcs 
mud, low OM 

8) Calculate appropriate buffer width ba ed on application of the model: 

Calculations 

Identical to Proiect A 



Data Collection Form for Application 
of the NJ Wetland Buffer Model 

1) _Wetland Site Name: Raccoon Creek 
2) Wetland Class:. tidal,R1OW/PEM 

2) Location (Twp, Cnty .) : Logan, Gloucester County 

3) Applied Developments: (A) High Density Res. (B) Industrial 

Project' A: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed area: over 40% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
Delaware River within 1-2 miles 

_4) Size of Buffer Width Surveyed (Based on #1 ): 300 feet 

5) Identify steepest slope within buffer area: 4 % 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

83% tall grasses 
17% forested 

7) Identify soils within buffer area: 

SQi1s. 
Freehold 
Sassafras 

% coverage 
[ 100 % J 

characteristics 
WD, low OM 
WD, low OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 

Dev, Impact 
Site Specific = 3.0 
Downstream = 2,0 

2.5 Mod~High Impact 

final Buffer 
30 ft 

from fig,· s 

Base Buffer 
60 ft. X 17% : 10.2 ft 
95 ft. X 83% : 78.9 ft 

. 89 ft + 30 ft = 119 ft 



Project B: 

1) Identify Special Cases: None 

2) Calculate percent impervious surfa e of disturbed area: over 40% 

3) Identify downstream impacts withi zero to 2 miles downstream of project: 
Delaware River within 1 - 2 miles 

4) Size of Buffer Width Surveyed (Ba ed on #1 ): 300 feet 

5) Identify steepest slope within butte area: 4 % 

6) Identify cover type within buffer v a aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

90 % tall grasses 
10% forested 

7) Identify soils within buffer area: 

S2ils. 
Freehold 
Sassafras 

characteristics 
WO, low OM 
WO, low OM 

8) Calculate appropriate buffer width b sed on application of the model: 

Calculations 

Dev, tm,gact 
Site Specific 
-Downstream 

final Buffer 

= 3.0 
= 2.0 

2.5 Mod-High 

91.5 ft + 30 ft = 121.5 f 

from fig, s 
30 ft 

Base Buffer 
60 ft. X 10% : 6 ft. 
95 ft -x 90% = 85.s ft 

91.5 ft 

I 
l 



Data Collection Form for Application 
of the NJ Wetland Buffer Model 

1) Wetland Site Name: Assiscunk Creek 
2) Wetland Class: tidal R1 OW/PEM 

2) Location (Twp, Cnty.): 

3) Applied Developments: (A) High Density Res. (B) Industrial 

Project A: 

1) Identify Special Cases: None 

2) Calculate percent impervious surface of disturbed. area: over 40% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
Delaware River between 1-2 miles downstream 

4) Size of Buffer Width Surveyed (Based on #1 ): 300 feet 

5) Identify steepest slope within buffer area: 1 % (based on USGS) 

6) Identify cover type within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

20% herbaceous, 80% forested 

7) Identify soils within buffer area: 

.5.Qil.a 
Fa/Ising ton 
Galestown 

% coverage 
66% 
34% 

characteristics 
PD, high OM 
ED, low OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 

Dev, tauzact 
Site Specific = 3.0 
Downstream = 2.0 

2.5 Mod-high 

Final Buffer 

Base Buffer 
F = 35 ft. x 80% = 28 ft 
H = BO ft X 20 % = 16 ft 

44 ft 
from fig. s 

30 ft X 34 % : 10.2 ft 
ft X 66 % = ft 

44 ft + 10.2 ft + _ ft = 54.2 ft + _ ft. 
* no distance given for poorly drained soil. 



Project B: 

1) Identify Special Cases: none 

2) Calculate percent impervious surface of disturbed area: > 40% 

3) Identify downstream impacts within z ro to 2 miles downstream of project: 
Delaware River between 1-2 ·1es · 

4) Size of Buffer Width Surveyed (Base on #1 ): 300 feet 

5) Identify steepest slope within buffer rea: 1 % (USGS) 

6) Identify cover type within buffer via aeria, photointerpretation and field survey. 
Note relative coverage in more than o e type: 

20% herbaceous, 80° forested 

7) Identify soils within buffer area: 

SQlls. v characteristics 
Fallsington 661 PD, high OM 
Galestown · 3 4 ED, low OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 

.. Two wetlands, one tidal, one n n-tidal, aligned parallel to one another. 
Project in non-tidal wetland, ssumes permit granted. Buffer 

considered for tidal only. 

Calculations idential to Project A 

Final Buffer 
54.2 ft + ft 



Data Collection Form for Application 
of the NJ Wetland Buffer Model 

1) Wetland Site Name: Manatico Creek 
2) Wetland Class: Tidal R1 OW/PEM 

2) Location (Twp, Cnty.): Cumberland, Cumberland County 

3) Applied Developments: (A) Mod. Density Res. (B) Commercial 

Project A: 

1) Identify Special Cases: T&E species on site 

2) Calculate percent impervious surface of disturbed area: =25% 

3) Identify downstream impacts within zero to 2 miles downstream of project: 
T%E species within 1 mile 

4) Size of Buffer Width Surveyed (Based on #1 ): 300 feet 

5) Identify ~teepest slope within buffer area: 1% (USGS) 

6) Identify cover type ·within buffer via aerial photointerpretation and field survey. 
Note relative coverage in more than one type: 

40% disturbed"" 
60% forested 

7) Identify soils within buffer area: 

Borrow Pit 
Tidal Marsh 

°4 coverage 
40 % 
60 % 

· characteristics 
WO, low OM 
PD, high OM 

8) Calculate appropriate buffer width based on application of the model: 

Calculations 

Dev. Impact 
Site Specific = 2.0 . 
Downstream = 3.Q 

2.5 mod-high 

Minimal finaf Buffer 
21 ft + 12 ft = 33 ft 

Base Buffer 
60 % X 35 ft : 21 ft 
40% X ft : ft 

from fig. s 
60% X ft = ft 
40% X 30 ft :12 ft 

.. Disturbed cover not accounted for in model 



Project B: 

1) Identify Special Cases: T&E sp cies on site 

2) Calculate percent impervious surf ce of disturbed area: > 40% 

3) Identify downstream impacts withi zero to 2 miles downstream of project: 
T & E within 1 mile 

4) Size of Buffer Width _Surveyed {B sed on #1 ): 300 feet 

5) Identify steepest slope within buff r area: 1 % (USGS) 

6) Identify cover type within buffer via aerial photo interpretation and . field survey. 
Note relative coverage in more than one type: 

40% non-vegetate 
60% forested 

7) Identify soils within buffer area:· 

Borrow Pit 
"Tidal Marsh 

ch a racte ri stj cs 
WO., low OM 
PD.,. low OM 

8) Calculate appropriate buffer width b sed on application of the model: 

Calculations 

Dev. Impact 
Site Specific 
Downstream 

finaf Buffer 

= 3.0 
= 3.0 

3.0 High 

Base Buffer 
40 .% X _ ft = _ ft 
60% X 40 ft = 24 ft 

From Fig. s. 
40% x 30 ll = 12 ll 
60% X ft = ft 

(24+) ft + {12+) ft = 36 fee·t minimum 

" NW/ does not identify nontidal wetlands; site survey identified 
h ydrophytic veg. 
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BEIi JBRSff 1IBTLAIIDS BUFFER MJl>BL 

D:rv.[S:IOII or CO&STAL RESOURCES, 

RJ DEPARDml!IT or DV:tROBNEl!r.rAL PROrECr:IOll 

S1JMN&llY or RBCBllT RBGULAmRY DBVELOPMEIITS 

Since the publication of "Coastal Wetlands-Wetlands Buffer Delineation 

Study-Task 1" in December 1985, wetland protection has surfaced as an issue 

in government administration, scientific and regulatory affairs. Aspects of 

wetland protection being investigated across the country are: wetland and 

critical area acquisition by private groups, mitigation of wetland damages 

and losses, and broadbased determinations of the biological function and 

dollar value of wetlands. Within the Federal government and in response to 

growing concern over the protection of wetlands EPA created the office of 

Wetland Protection as a means to pull together and coordinate several 

aspects of wetland regulation, protection and scientific analysis at several 

governmental levels. 

Two key legislative developments at the federal level have an impact on 

wetland use and development. Changes in the federal farm policy remove 

incentives for wetland conversion for agricultural production. The "swamp 

buster" provision of the Food Security Act of 1985 (FL 99-198) denies 

eligibility for farm subsidies or program benefits to persons who grow 

agricultural commodities on converted wetlands after December 23, 1985. 

Because farming, silviculture and ranching practices are exempt from the 

Corps of Engineers' 404 permitting process, significant freshwater wetland 

losses are attributable to farm programs. Farm program benefits and tax 

subsidies have helped offset the costs of converting wetlands, al°though many 

of these freshwater wetlands would probably not have been converted in the 

near future due to a sluggish agricultural economy. The swampbuster 

provision will ensure greater consistency between federal wetland protection 

programs and general farm and tax programs. 
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In November 1986 the Depart 

concerning the Corps permit pro 

of the Army issued final regulations 

under Section 404 of the Clean Water Act 

(33 CFR 320-330). The new 

iss~ed by the Presidential Task 

emphasis put on shortening the 

ations are in response to the directives 

new regulations 

slightly new interpretation of 

of impacts from both point and 

on Regulatory Relief, with the primary 

permitti~g process. A~pects of these 

reasons. The regulations have a 

tland protection including: consideration 

n-point source pollution (sec. 320.4(d)); 

consideration of a project's env'ronmental benefits as well as environmental 

detriments (sec. of an applicant's determin-

ation that a proposed activity i economically viable and needed, although 

an independent review if necessary (sec. 320.4(q)); and a 

revision of the Corps' mitigatio 320.4(r)). 

Because the Corps role in th Section 404 permitting process is the 

primary regulatory tool for wetl. change in the 

regulations signals a change in It is not known whether 

these changes in the regulations ill have an impact on states developing 

legislation and regulations in an effort to assume the Corps' role in 404 

permitting authority. ichigan is the only state to receive 

federal authority to administer ad enforce the Section 404 program within 

its state's boundaries. 

signed June 

authority to assume the Section 4 

Wetlands legislation 

especially noteworthy in 

Area Act of 1984 is based on two 

1. 

tributaries to the head o 

Freshwater Wetlands Protection Act, 

to provide New Jersey with the statutory 

( 

level concerning buffer zones is 

New Jersey. The Maryland Critical 

remises: 

feet of the Chesapeake Bay, its 

the tide and tidal wetlands play a 

critical role irt ·the heal h of the estuary, and 
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l 2. that this shoreline has a limited capacity to withstan~ development 

without further degradation of water quality. 

Statewide regulations control many aspects of land use planning and 

development in the critical area plans that local jurisdictions must 

prepare. The Act details the need, types and requirements for buffer zones 

(COMAR 14.15.09.01). Buffers are required for several different land uses 

in the critical area including: 

o New development: a minimum 100-foot buf~er of natural vegetation 

along tidal waters, tidal wetlands and perennial and intermittent 

streams in the critical area. Specified new development activities 

are prohibited in the buffer. Non-tidal wetlands are pro~ected by 

a 25-foot buffer between the development activity and the wetland. 

o Forestry: Commercial cutting is prohibited within 50' of tidal 

waters or perennial streams. A 50 to 100-foot buffer area 

restricts clear cutting for species other than loblolly pine or 

tulip poplar. 

o Agriculture: a 25-foot vegetated filter strip is required between 

cultivated land and receiving waters, except where Best Management 

Practices are used. Feeding and watering of livestock is 

prohibited within 50 feet of mean high water line of tidal water 

and tributary streams or the edge of tidal wetlands. Clearing of 

natural vegetation within 100 feet of tidal waters, tidal wetlands 

and perennial and intermittent streams to create new agricultural 

land is prohibited. 

Because local plans, zoning ordinances and subdivision regulations are the 

primary tools for implementing the criteria, the program's success depends 

on the resolve of local jurisdictions to implement and enforce an effective 

plan. The state does however have the authority to develop or amend a plan 

if the local jurisdiction refuses to do so. 
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New Jersey's Freshwater Wetla ds Law establishes a comprehensive program 

that requires anyone proposing to undertake specific activities in a 

freshwater wetland or in the 

s~nsitive fre~hwater wetland to 

Protection to obtain a permit. 

ition (buffer) area adjacent to a 

ply to NJ Dept. of Environmental 

e Act utilizes the generally accepted 

definition of a wetland with spec'fic reference to the three parameter 

approach (hydrology, soils and ve etation). Under the New Jersey Act almost 

all activities in the freshwater 

Section 404 permit p_rogram, only 

freshwater wetlands are regulated 

established by this Act: 

etlands are regulated; under the Corps 

eposits of dredged or filled materials in 

Three classes of freshwater wetlands are 

1. Wetlands of exceptional esource val·ue, which either discharge into 

trout production waters r provide habitat for threatened or 

endangered species. 

2. Wetlands of ordinary vale, which do not exhibit the 

characteristics of exceptional resource value systems and include 

certain isolated wetlands and man-made drainage ditches; and 

3. Wetlands of intermediate esource value, which are all remaining 

freshwater wetlands. 

The statute establishes·transition areas (buffer zones) based on the wetland 

classification Freshwater wetland of "exceptional resource value" have 

transition areas of 75 to 150 feet Wetlands of intermediate resource value 

have transition areas between 25 ad 50 feet in width. No specific buffer 

is described for wetlands of ordin ry resource value. The Act stipulates 

that the buffers can be reduced though a transition averaging plan. There 

can be reductions in the transitio area width if an applicant can show no 

substantial adverse impact on adja ent freshwater wetlands or a substantial 

hardship caused by circumstances p culiar to the property. Regulated 
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activities within the transition areas include: the removal ex9avation or 

disturbance of soil; the placement of fill; the erection of structures 

(except for temporary struct.,ures of a ·certain size); paving; and the 

destruction of plant life which would alter the existing pattern of 

vegetation. Regulation of freshwater wetlands is to be carried out at the 

state level and the Act prohibits any municipality, county or political 

subdivision from regulating activities in those wetlands. Most of the Act's 

provision take effect in July 1988; however DEF may not implement provisions 

relating to transition areas until 1989. Because of extensive developmental 

pressures in the sta~e it will be important to track any legal challenges to 

the law and to note what scientific and technical decisions by NJDEP hold 

off those challenges. 

) To support the use of buffer zones or transition areas legislators need 

scientific evidence. A recent study by Jody Jones of the Maine Department 

of Inland Fisheries and Wildlife, "Important Wildlife Areas in Southern 

Maine" (1986), recommends buffer strips of 100 meters (330 feet) in cases of 

development near a lake, marsh, wetland or permanent stream in order to 

protect travel corridors for wildlife and to·maintain species diversity. 

The author describes the riparian zone as two different sections, each 

requiring a different level of protection. The first section ~.e., the 

first 30 meters (100 feet), includes the area immediately adjacent to the 

river, marsh, wetland or lake. This section is essential for the 

maintenance of a stable ecosystem for fisheries and invertebrates and should 

be left undisturbed. Riparian habitat in the second section, the next 70 

meters (230 feet), should be maintained as a wildlife travel corridor and 

acts to buffer the more sensitive first section. The Department of Inland 

Fisheries and Wildlife asks that the document be regarded as a fir.st-cut at 

developing recommendations for revisions of shoreland and other municipal 

zoning ordinances. It is assumed that the recommendations will be revised 

as more information and experience are gain~d. Also, the application of 

strict riparian habitat measures cannot be warranted unless scientific 

documentation (ie. a fish and wildlife inventory) can back up the 

recommendation. 

143.06/111887 5 
Rogers, Golden Ir Halpern 



In an effort to expand scie tific knowledge of wetland ecosystems, EPA's 
Office of Research 

are implementing a Wetlands 

research topics: assessing the ontribution of wetlands to water quality; 

analyzing cumulative impacts of etland loss and relating permitting 

t and the new Office of Wetland Protection 

rch Plan. The Plan addresses three major 

decisions to those losses; 

restoration of wetlands. 
udying techniques for creation and 

143.06/111887 6 

Rogers, Golden Ir Halpern 



Bunker, Stephen. 1987. The Maryland Critical Area Program: a 

comprehensive land management approach. In National Wetlands Newsletter 

9(1) :10-11. 

Environmental Law Institute. 1987. Army issues final Clean Water Act 

Section 404 regulations. In National Wetlands Newsletter 9(1) :8-10. 

Environmental Law Institute. 1987. New Jersey Freshwater Wetlands Law. In 

National Wetlands Newsletter 9(4) :7. 

Giordano, Halleran & Ciesla, Attorneys at Law. June 29, 1987. Personal 

communication concerning the Freshwater Wetlands Protection Act. 

Greenstone and Sokol, Counsellors at Law. July 1, 1987. Personal 

communication concerning the New Jersey Freshwater Wetlands Protection Act 

(P.L. 1987, C 156). 

Heimlich, Ralph. 1986. Economics of Wetland Conversion: farm programs and 

income tax. In National Wetlands Newsletter 8 (4) :7-10. 

Jones, Jody. 1986. Important wildlife areas in southern Maine. Prepared 

by the Maine Department of Inland Fisheries and Wildlife fo.r the Maine State 

Planning Office. 

Kosowatz, John. 1987. Wetlands establish their worth. In Engineering News 

Record 219(14) :30-41. 

Kusler, Jon. 1985. Roles along the rivers. In Environment 27(7) :18-44. 

Maryland General Assembly. 1984. Maryland Critical Area Act. Code of 

Maryland Regulations, Title 14, Subtitle 15, Chapter_l. 

143.06/111887 7 
Rogers, Golden & Halpern 



Lets protect our earth 
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