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NJ Pinelands

*Unique nitrogen-sensitive
ecosystem characterized by
acidic, nutrient-poor streams fed

by shallow water table aquifer

* Overlies the 17.7 trillion
gallon unconfined Kirkwood-

Cohansey Aquifer

 Habitat for 41 T&E animal
species and 54 T&E plant

species

« Headwaters to both Atlantic

and Delaware Basin Watersheds
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Alternate Design Treatment Systems Pilot
Program -Basis for the Program

Water Quality Protection

*Federal and State Pinelands Statutes call for preservation, protection and enhancement of
Pinelands water resources.

» Pinelands standard is 2 mg/1 (2 ppm) Nitrate-N (anti-degradation )

Why monitor Nitrogen?
» Useful indicator of both surface and groundwater quality in the Pinelands.

* Limiting nutrient, naturally present < [0.17mg/1];
 Conservative (persistent) pollutant (as nitrate);
 Mobility marker due to solubility in water;

» Inexpensive laboratory tests are readily available.



Ecological Implications

» Rising nutrient levels can tip the balance
and provide competitive advantage to non-
native plants and animals

* Ammonia toxicity to fish life & oxygen
depletion via nitrification of ammonia in
receiving streams (NOD)

* Nitrate from septic systems generally
affects shallow groundwater which
discharges as “base flow” to lakes, ponds
and streams during times of low flow.




Ecological Implications

Eutrophication of surface waters - nitrate from septic

systems “fertilize” the waters greatly increasing algae
growth

Phytoplankton and algae blooms increase turbidity,
decrease sunlight penetration: stress and kill eelgrass
beds - fish and shellfish habitat in coastal estuaries

Blooms die off, decomposition leads to low dissolved
oxygen levels stressing aquatic animals

Speeds the natural process of hydrarch succession in
which lakes and ponds fill via deposition of organic
matter and siltation.

(lake @© —— marsh —— dryland)



Pinelands Centralized Sewer and Onsite
Wastewater System Service Areas

e Onsite (septic and advanced)
systems are relied upon throughout
the Pinelands area and are a
permanent component of the
region’s wastewater infrastructure.

e Standard septic systems achieve
nitrogen standard through dilution
on larger lots.

CUMBERLAND,

« Advanced systems meet the nitrogen |\
standard through active treatment S

‘.;U'.":?':F‘\iL'.»&L'_ ; é ,l o Ky
. . WV (Grdphic-8ourte™NJ PEP via St Envi tal
and dilution on smaller lots. ki, . Lesee o)




Onsite Wastewater Systems 1n the Pinelands

Approximately 22,000 existing septic systems in the Pinelands Area




Siting and D

esigning an Onsite Wastewater

the NJ Pinelands

Desktop Soil Evaluation Tools

{ //‘/," .4" Y

Cape May County, New Jersey

[

System 1n

SOIL SURVEY OF

Enter Keywords
AlINRCS Sites

by Subject
b Soils Home

b National Cooperative
Soil Survey (NCSS)

b Archived Soil Survays
b Status Maps

b Official Soil Series
Descriptions (OSD)

b Soil Series Extent
Mapping Tool

b Geospatial Data Gateway
b eFOTG

b National Soil
Characterization Data

» Soil Quality

b Soil Geography

United States Department of Agriculture
Soil Conservation Service

1 cooperation with
New Jersey Agricultural Experiment Station
Cook College, Rutgers University

nd the

New Jersey Department of Agriculture

State Soil Conservation Committee

Search

You are here: Web Soil Survey Home

il and information produced by the National
i Cooperative Soil Survey. It is operated by
¥4 the USDA Natural Resources Conservation
Service (NRCS) and provides access to the
largest natural resource information
il IR system in the world. NRCS has soil maps
and data available online for more than 95 percent of the nation’s
counties and anticipates having 100 percent in the near future.
The site is updated and maintained online as the single
authoritative source of soil survey information.

Soil surveys can be used for general farm, local, and wider area
planning. Onsite investigation is needed in some cases, such as
soil quality assessments and certain conservation and engineering
applications. For more detailed information, contact your local
USDA Service Center or your NRCS State Soil Scientist.

Four Basic Steps

it Define.

Area of Interest (AOI)

Use the Area of Interest tab
to define your area of interest.

Click to view larger image.

View.

Click the Soil Map tab
to view or print a soil map, and
detailed descriptions of the soils
in your Area of Interest.

| Want To...
Start Web Soil Survey
(wss)
Know the requirements
for running Web Soil
Survey — will Web Soil
Survey work in my web
browser?
Know the Web Soil Survey
hours of operation
Find what areas of the
U.S. have soil data
Find information by topic
Know how to hyperlink
from other documents to
Web Soil Survey
Know the SSURGO data
structure

Announcements/Events
Web Soil Survey 3.1 has
been released! View
description of new
features and fixes.

Web Soil Survey Release
History

Bdsign up for e-mail

updates via GovDelivery

| Want Help With...
Getting Started With Web
Soil Survey
How to use Web Soil
Survey
How to use Web Soil
Survey Online Help
Known Problems and
Workarounds
Frequently Asked
Questions
Citing Web Soil Survey as
a source of soils data




Siting and Designing an Onsite Wastewater System in
the NJ Pinelands

The Pinelands Site Evaluator : A state of the art Desk Top Soil Evaluation Tool:

277 STATE OF NEW JERSEY
") PINELANDS COMMISSION  site Evaluator
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Siting and Designing an Onsite Wastewater System in the
NJ Pinelands

Pinelands Site Evaluator

Block 1, Lot 7 SacA

Locate area of interest and draw polygon around the parcel

Zoom 1in to see soil map unit symbols for soil types likely present
in the area of concern

Create reports containing relevant (engineering, agricultural, etc.)
so1l properties



Map Unit Name Map Unit Acreage

Downer loamy sand. O to 5 percent
slopes

Component Name Component

Acreage
Atsion
Evesboro
Downer
Hammonton
Mullica

Map Unit Name

Sassafras sandy loam, O to 2 percent
slopes

Component Name

Component
Acreage

Woodstown

Fallsington
Aura

Map Unit
Symbol

Map Unit Name Map Unit Acreage

NVoeA Woodstown sandy loam. O to 2

percent slopes

Component Name Component

Acreage
Fallsington 0.37

Downer 0.18

% of Total Acreage

Component % of Map Unit
Acreage

5%

% of Total Acreage

Component % of Map Unit
Acreage

5%

5%

% of Total Acreage

Component % of Map Unit
Acreage

Component Disposal Field
Rating

Very limited
Not limited
Not limited

Somewhat limited

Very limited

Component Disposal Field
Rating

Somewhat limited

Not limited
Not limited
Very limited

Very limited

Component Disposal Field
Rating

Very limited

Not limited




Component Name

—_—S Sassafras

SacA

Component Name

> Woodstown

WoeA

Component
Acreage

1.76

Component
Acreage

0.11

Component % of Map
Unit Acreage

0% January
February
March
April
May
June
July
August
September
October
November
December

Component % of Map Month
Unit Acreage

5% January
February
March
April
May
June
July
August

September

Component Depth to
Water Table (in)

79 i
791
79 i
> 79 i
> 79 i
- 79 i
- 79 i
79 in

Component Depth to
Water Table (in)




Siting and Designing an Onsite Wastewater System in NJ
NJDEP’s Septic Reg’s — Desk top tool

Sassafras Conventional

(SacA)

Unsuitable in the

Pinelands Area if SHWT
Woodstown W (WD) =5 anw

(WoeA) Unsuitable outside

Pinelands Area if SHWT
<’

(If SHWT>2’and <7’
mounded system would
be required)




Siting and Designing an Onsite Wastewater System in the NJ
Pinelands

Site Specific Field Work — Soil Test Pit Log

Block 1, Lot 7 Pinelands Twp.
SL-16
Existing grade elevation = 32.1’

0”- 3” very dark grayish brown (10YR 3/1) sandy loam,
weak fine granular; very friable, many fine to medium roots;
abrupt smooth boundary.

3”-6” yellowish brown (10YR 5/4) sandy loam, weak fine
granular, friable, 5% fine gravel, common medium roots, clear
smooth boundary.

6” - 12” brown (10YR 5/6) sandy loam, weak fine subangular
blocky; friable, 5% fine gravel, common medium roots, clear
smooth boundary.

12” -17” brown (10YR5/6) loam, moderate medium
subangular blocky; friable, 5% fine gravel, common medium
roots, clay bridging between sand grains, clear smooth
boundary.
100% Clay 17” - 417 yellowish brown (LOYR 5/6) sandy clay loam,
moderate medium subangular blocky; firm; 5% fine gravel;
clay bridging between sand grains; abrupt wavy boundary.

41” - 54” reddish yellow (7.5YR 5/8) loamy coarse sand;
massive; very friable, 10 % fine gravel; abrupt wavy boundary.

54’- 96” brownish yellow (10YR 6/8) sand, single grain,
loose, gradual wavy boundary

96” — 144” brownish yellow (10YR 6/8) sand, single grain,
loose, common medium prominent white (10YR 8/1) mottles
beginning at 96” and extending to 144”. Moderate
groundwater seepage at 101", water stabilized at 101” after 3
hours.

Loam
Test pit completed at 144”
Mottles encountered at 96”
Groundwater seepage encountered at 101”
Estimated SHWT at 96” (Mottles)
Date Completed May 15, 2016

% Increasing Sand



Siting and Designing an Onsite Wastewater System in the NJ
Pinelands

Hydraulic Conductivity — Permeability Testing

Legend:
Permea-

Laboratory Tube -
Permeameter il

>2

e comprise: -
ase,

2.4 Litre Mould
Cat. No. 38-T0182.Con

1 Litre Mould
Cat. No. 38-T0180.Con

F « Yardstick Stacked soil sieves for
3 SPCR Test

Reference Point
for measuring

Depth of |

proposed
drain
field

e
PERCINT SAND

! ) S 3 ] Adapted from N.N. Hantzsche et al. (1982) Soil Textural Analysis for Onsite Sewage Disposal
1 Yardstick touches S y \ ] Evaluation, Proc. 3rd Nat. Symposium on Individual and Small Community Sewage ~reat-

water surface - ment, Am. Soc. Agric. Eng., St. Joseph, Michigan

1.
| 6in. water
Figure 6. Soil Permeability/Textural Triangle

—




Rules Governing Onsite Wastewater Systems in the Pinelands

STANDARDS FOR INDIVIDUAL PINELANDS COMPREHENSIVE
SUBSURFACE SEWAGE DISPOSAL MANAGEMENT PLAN
SYSTEMS

New Jersey Department New Jersey
Of Environmental Pinelands Commission
Protection N.J.A.C 7:50
N.J.A.C 7:9A

Q 5 to SHWT

: 2 ppm NO4
System design, use and management standards System management standards




Siting and Designing an Onsite Wastewater System in
the NJ Pinelands

Septic tank size is determined by design flow — number of bedrooms for residential systems
Minimum size septic tank = 1000 gal (Required for 4 bedroom and smaller homes)
Add 250 gal for each additional bedroom over four

Multiple compartment tanks retain solids better that single compartment tanks



Siting and Designing an Onsite Wastewater System in
the NJ Pinelands

Leach field size is determined by wastewater volume to be infiltrated and the permeability of the
receiving soil. Low permeability soils require larger area to absorb a given volume of wastewater.

A typical residential leach field, designed by current standards is on the order of 1050 SF (21’ x 50°)



Wastewater renovation via soil-treatment systems

44— Soil Cover

Bio-Mat

Wastewater solids, dead and living microorganisms, microbial secretions,
insoluble compounds and non-degradable synthetic fibers.

3/16 to 1-3/8 thick with permeability on the order of 0.25 inches per hour (K1)

Removes organic material and pathogens but no sustained nitrogen removal




Soil as a treatment medium —removal of viral pathogens
and positively charged pollutants

Sandy soils often lack the negative Loamy soils containing clay and
charge on clay & organics & don’t organics attract and retain positively
retain positively charged (cation) charged cations (Virus particles, heavy
pollutants. metals, sodium, etc.)

Neither sandy soils nor loamy (silty/clayey) soils are effective at removing NO;



Effects of Local Nutrient Pollution

Sept. 11, 2014 Pancoast Mill
Pond, Buena Vista Township



Nutrient-fueled Phytoplankton Bloom off the New Jersey
Coast

Atlantic Ocean

>

20 km

July 6, 2016 NASA Aqua Satellite Image
http://earthobservatory.nasa.gov/NaturalHazards/view.php?id=88340



The Pinelands Septic Dilution Model

Land use planning tool where:
At = total parcel area

Af = area of disposal field

F = unit conversion factor of 10
Lf = flux of nitrate-nitrogen below disposal field (kg/ha/yr)

C = concentration of nitrate-nitrogen (ppm)

Df = equivalent depth of percolate below disposal field (cm/yr)
Do = equivalent depth of percolate below open acres (cm/yr)

Parameter Assumption

Number of persons/age restricted dwelling 2.0

Plant uptake of nitrogen 4.5% A soils / 9.0% B soils
Infiltration rainfall 20.0 inchesl/year

Distribution of nitrogen in wastewater 83% blackwater / 17% greywater

« The model assumes an average residential flow of 262.5 gpd based (3.5 persons x 75 gal/person).
« Requires 3.2 acres to meet water quality standard if using a conventional septic system.



Nitrogen Dilution Modeling

* Minimum lot size requirements

Effluent % Reduction Lot Area
Total [N] mg/I | N removal rate | (acres) to meet
2 mg/l

39.45 0 3.2

32 20 2.5

26 35 2.0

19 50 1.5

14 65 1.0

* Nitrogen attenuation achieved by the pilot program technologies does not allow for the creation of more
1 acre parcels than are otherwise already permitted. Instead, these technologies permit development to
occur where preexisting zoning already allows for 1 unit/acre, enabling that development to meet
Pinelands water quality standards.



Raw
Wastewater
Influent

Ammonia Nitrogen
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Onsite Treatment Process for
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(Required in Pinelands if < 3.2 acres)




Original Five Pilot Program Wastewater Systems
Selected for their Ability to Reduce Nitrogen

System Pilot Program Status
Amphidrome Permanently approved for use on min. one
acre lots
Bioclere Permanently approved for use on min.
one acre lots
Cromaglass Eliminated from the pilot program (Sept.
2014)
Fast To be authorized for use on minimum 1.4
acre lots

Ashco RFS!M! Removed from pilot program Dec. 2007




Original Pilot Program Technologies

Amphidrome Bioclere

Approved @ 1 Acre Approved @ 1 Acre

31.5mg/ TN NN 18.5 mg/l TN




Four New Pilot Program Wastewater Systems

System Name

System Vendor

Treatment Process

Bio Barrier Bio-Microbics, Inc. Membrane
Bioreactor
Busse GT Busse Green Membrane
Technologies, Inc. Bioreactor
Hoot ANR Hoot Systems, LLC. Extended
Aeration/Activated
Sludge
SeptiTech SeptiTech, LLC Fixed Film Trickling

Filter




Second Round Pilot Program Technologies

Bio Barrier

Septi Tech

Recommend continued piloting on
1.7 acre parcels

OV F

Recommend continued piloting on
1.7 acre parcels

)

‘._A



Installed Pilot Program Technologies

Technology 09 | 200 Tota Installed
Amphidrome 9 ]
Bioclere

9

Cromaglas ]
FAST [
i

d

)
b
[
j

y
1
)

SeptiTech A
BioBarier Admitted into pilot programin 2003

Tota 7‘17‘61‘45‘26‘22‘14‘16‘10‘16‘17‘23‘18

mittedinto pilot program in 2003




Pilot Program Technologies: Cost Information

Amphidrome $ 19,434 $32,114
Bioclere $ 17,466 $ 27,635
Cromaglass $ 22,553 $ 35,265
FAST $ 17,892 $29,508
Bio Barrier $ 18,708 $28,783
SeptiTech $19,218 $28,702
Hoot ANR $ 14,500 N/A

Busse GT $ 24,000 N/A

These technologies are permanent components of the region’s wastewater infrastructure and help
protect public health and the Pinelands ecosystem.




2016 Pilot Program Report Recommendations

Grant permanent approval status to the FAST treatment technology for use
on minimum 1.4 acre parcels.

Increase the minimum parcel size from 1.0 acre to 1.7 acres while still
piloting the SeptiTech and BioBarrier technologies based upon the latest
effluent nitrogen monitoring data.

Consider a CMP amendment to provide an opportunity for pre-existing
nonresidential development to expand or change to another conforming use
by using an advanced wastewater treatment system in non-growth-oriented
Pinelands Management Areas.



Pinelands Alternate Design
Wastewater Treatment System Pilot Program

Ed Wengrowski

Environmental Technologies Coordinator
ed.wengrowski@njpines.state.nj.us

www.nj.gov/pinelands



