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DEPARTMENT OF THE ARMY
INSTALLATION MANAGEMENT COMMAND
§ HEADQUARTERS, UNITED STATES ARMY GARRISON, PICATINNY ARSENAL
/ PICATINNY ARSENAL, NEW JERSEY 07806-5000

July 2, 2008
Transmitted Via Certified Letter
Environmental Affairs Division

SUBJECT: Picatinny Arsenal notification for biennial certification of
the Classification Exception Area.

New Jersey Department of Environmental Protection
Division of Water Supply, Bureau of Safe Drinking Water
401 East State Street, P.O Box 426

Trenton, NJ 08625-0426

Dear Sir/Madam:

This letter serves as notification for biennial certification of
the Classification Exception Area (CEA) and Well Restriction Area at
Picatinny Arsenal. A copy of the CEA biennial certification document
and New Jersey Department of Environmental Protection approval letter
are enclosed. The NJDEP approved the certification per the attached

‘ letter from Mr. Greg Zalaskus.

A CEA is an administrative restriction used for properties
exhibiting concentrations of contaminants greater than state criteria.
This designation does not mean that all groundwater at Picatinny
Arsenal contains contaminants at levels above State criteria. The CEA
was established in 2003 for the entire arsenal to bring the arsenals
groundwater into compliance with state requirements while the
Installation Restoration Program is ongoing.

Please contact me at (973) 724-6748 if you have questions

regarding this submission.

Sincerely,

-7 4

Ted Gabel
Project Manager for
Installation Restoration
Enclosures (2)
‘ Notification Copies Furnished:
J. Bramhall, Morris County Clerk
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Voight-Cherna, Wharton Town Clerk
Cilurso, Rockaway Town Clerk

Costanzo, Dover Health Department
Costello, Denville Town Clerk
DeGennaro, Jefferson Health Department
Magnotti, Jefferson Town Clerk
Norgalis, Denville Health Department
Steinberg, Morris County Health Management Office
Trocchio, Rockaway Health Department
Verga, Dover Town Clerk

Zachok, Wharton Health Department
Bureau of Safe Drinking Water, NJDEP
Bureau of Water Allocation, NJDEP

ZZUIC{L—'ODUZO
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New Jersey Department of Environmental Protection

Biennial Certification Monitoring Report for a
Ground Water Classification Exception Area (CEA)

I. Site Background Information

A, Facility Name and Location:

Site Name at the time the CEA was issued: Picatinny Arsenal
Current Site/Property Name (if different than above):
Site/Property Street Address:

Municipality (-ies): Picatinny Arsenal : County (ies): Morris
Blocks (Impacted On-Site): Lots (Impacted On-Site):
Blocks (Impacted Off-Site): Lots (Impacted Off-Site):

Year of Tax map from which this information is obtained:

B. Person Submitting Biennial Certification for the CEA:

Person Responsible (Name of Individual or Legal Entity): Ted Gabel
Name of Business responsible for submitting this report: Picatinny Restoration Program Office
Relationship to the Site (check as appropriate): Owner X, Operator [], Lessee [ ],
Person Conducting Cleanup [_], Other [ J(describe)
Street Address: AMSTA-AR-PSR, Building 319, Picatinny Arsenal,
City: Picatinny Arsenal State: New Jersey Zip: 07806-5000
Telephone Number: 973-724-6748 ,
FAX Number: 973-724-5398
E-mail Address: ted.gabel @us.army.mil

C. All Carrent Owner, Lessee(s) and Operator(s)

Owner

Contact Person Name: Same as above

Contact Person Affiliation:

Business Name:

Street Address:

City: State: Zip:
Telephone Number:

FAX Number:

E-mail Address:

Lessee(s)

Contact Person Name: NA
Contact Person Affiliation:
Business Name:

Street Address:

NIDEP CEA Biennial Certification Form Page 1 of 10
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City: State: Zip:
Telephone Number:

‘ FAX Number:
E-mail Address:

Operator(s)
Contact Person Name: NA
Contact Person Affiliation:
Business Name:
Street Address:
City: State: Zip:
Telephone Number:
FAX Number:
E-mail Address:

D. Case Specific Information (Complete all that apply)

Program Interest Name: Picatinny Arsenal

Program Interest Number: SRPID-NJ3210020704

Known Contaminant Site List (KCSL) Number (if available):

Incident Report Number (10 or 12 Digit Case Number): NJ3210020704
Industrial Site Recovery Act Number:

UST Registration Number (7 digits):

Date Department approved CEA: July 2, 2002
Name and Bureau of assigned Case Manager at the time the CEA was issued: Greg Zalaskus

E. Existing Site Conditions

e Describe the physical characteristics of the site

Partially developed (30%) 6,493 acre site containing about 900 buildings

e Describe the current site operations

Research, development, engineering & production support for advance weapon systems

e Describe each remedial action that included the CEA. Please check and describe, as required, the
appropriate selection below.

[X] Natural Attenuation
X Other (please describe below)

NIDEP CEA Biennial Certification Form
Rev 1.0 11/18/03
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Area D Groundwater Remedial Action

Under an interim ROD, a hydraulic barrier pump and treatment system was installed in Area D in 1992 to capture a
groundwater TCE plume and prevent contaminated groundwater from discharging into Green Pond Brook. The system
extracted about 100 GPM from six wells to capture the plume, treated groundwater by air stripping and carbon filtration, and
discharged the treated water to Green Pond Brook. The final ROD for Area D Groundwater was signed in September 2004,
The final ROD specified monitored natural attenuation (MNA) and the installation of a permeable reactive barrier for
treatment of TCE contaminated groundwater. The interim pump and treat system was shutdown in May 2007, and replaced
by installation/operation of a permeable reactive barrier (PRB) that will treat TCE in groundwater and protect Green Pond
Brook. PRB compliance sampling in Green Pond Brook to monitor effectiveness of the PRB began in September 2007.
There should be no adverse impact on current groundwater quantity or quality from future operation of the PRB.
Groundwater sampling as part of the MNA remedy was also started in September 2007.

Site 23 Remedial Action

The ROD for Site 23 (Post Farm Landfill) was signed on December 20, 2004, and proposed a remedy including long term
monitoring of groundwater wells and implementation of land use controls. The Remedial Design Plan, including the Land
Use Implementation Plan and Long Term Monitoring Plan, have been approved and implemented during the subject CEA
biennial period. The proposed remedy is passive (i.e. groundwater monitoring and land use controls), and will not impact

groundwater supplies in PTA.

Area E Groundwater

The ROD for Area E Groundwater was signed on September 28, 2007. The remedy selected in the ROD was for MNA of
groundwater. The implementation of the MNA remedy was instituted in September 2007. There should be no adverse
impact to groundwater quality or quantity resulting from impiementation of this MNA remedy.

II. CEA Protectiveness Evaluation

‘. Inspection and Evaluation of the CEA

NIDEP CEA Biennial Certification Form

(The appropriate box on the left must be checked for each of the following items.)

1. Changes to L.aws and Regulations

a. Are there any subsequently promulgated or modified laws or regulations, which apply to the
remedial action, which includes the CEA? Complete Columns 1 and 2 of Attachment 1:

Comparison of Applicable Laws and Regulations.

Yes [X] No [] (If No, proceed to #2 below)
If Yes, complete Column 3 of Attachment 1: Comparison of Applicable Laws and

Regulations providing the actions taken to demonstrate how the remedial action, which includes
the CEA, conforms to current statutes and regulations.

Column 3 is completed in Attachment 1.

2. Evaluation of Future Water Uses

a. Are there any planned changes within the 25-year water use planning horizon for the aquifer(s),
in which the CEA is located, since the Department established the CEA or the last completed
biennial review, whichever is more recent? Ensure that all sources in Attachment 2: Results of
the 25-Year Water Use Planning Review have been reviewed and are checked off.

Page 3 of 10
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Yes [X] No [_] (If No, proceed to #3)

. If Yes, provide details of the changes in Attachment 2: Results of the 25-Year Water Use
Planning Review.

Planned changes in future PTA water use is provided in Attachment 2.

b. Will any of the proposed changes in the ground water use, identified above, possibly influence the
protectiveness of the remedial action that includes the ground water CEA?

Yes [] No [X] (If No, proceed to #3)
Provide explanations in Attachment 2: Results of the 25-Year Water Use Planning Review.

See Attachment 2.

c. Is there a need to reevaluate the fate and transport of the ground water contamination plume and
to revise the CEA to ensure that the remedial action remains protective of the public health and

safety and the environment?

[PUPRGpRIpn PRSI I ko Y
roceed 1o #5)

"Ci

If Yes, provide a brief explanation below and attach the revised CEA model prepared in
accordance with N.J.A.C. 7:26E-8.6(b) 10. Provide calculations and a scaled map including

. delineation of the plume extent and all Blocks and Lots that are within the extent of the CEA and
include this in Attachment 3: Revised CEA. .

3. Well Search

a. Have there have been any actual changes in ground water use, pursuant to N.J.A.C. 7:26E-8.6(a) -
3., since the Department established the ground water CEA or the last completed biennial review,
whichever is more recent? Provide results of well searches in Attachment 4: Well Search

Yes [_] No X (If No, proceed to #4 below)
A wéll search (dated Oct 2007) is provided in Attachment 4.

b. Have any of the actual changes in the ground water use, identified above, influenced or may
influence the protectiveness of the remedial action that includes the ground water CEA?

Yes [ | No [X] (If No, proceed to #4 below)

If Yes, provide explanations in Attachment 4: Well Search.

. 4. Ground Water Monitoring Wells associated with the CEA

NIDEP CEA Biennial Certification Form Page 4 of 10
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a. During inspections was the physical integrity of each well acceptable and the security measures
adequate as documented in an inspection log? Include the inspection logs in Attachment 5:
Maintenance Records for Monitoring Wells.

Yes X No [_] (If Yes, proceed to #5 below)
Well Maintenance Records are provided in Attachment 5.

If No, describe the associated problem(s) and how each of the situations was corrected.

b. Include in Attachment 6: Well Abandonment Forms copies of the well abandonment forms for
all monitoring well(s) used to establish the ground water CEA that have been decommissioned
since the previously submitted biennial certification or establishment of the CEA, whichever is

later.
Well Abandonment Forms are provided in Attachment 6. Well Abandonment Forms are also included in

Attachment 5 as part of the Well Maintenance Reports.

5. Land Use Disturbance

a. Has there been any land use disturbance, such as the installation of a detention basin, that

intercepted the water table within the area of the ground water CEA?

Yes [_] No [X] (If No, proceed to #6 below)

If Yes, present the data and evaluation required in accordance with N.J.A.C. 7:26E-8.6(a) 5 and
8.6(b) 7. Present the sampling results, and the associated reduced laboratory data deliverables
Quality Assurance/Quality Control (QA/QC) package as per N.J.A.C. 7:26E-2.1 (a) 13ii. and
evaluation in Attachment 7: Results of Land Use Disturbance Analysis.

6. CEA Status (check the appropriate box below )

Present the sampling results, the associated reduced laboratory data deliverables Quality
Assurance/Quality Control package pursuant to N.J.A.C. 7:26E-2.1 (a) 13ii and evaluation in
Attachment 8: Results of Ground Water Analysis for the appropriate situation, as necessary.

X] The currently effective termination date of the CEA has not passed and no ground water sampling
has been conducted.

*PTA regularly monitors groundwater quality and updates the sampling database. Summary groundwater data is
provided in Attachment 8.

[ ] The currently effective termination date of the CEA has passed and the required ground water
samples were collected and evaluated in accordance with N.J.A.C. 7:26E-8.6(a) 7ii, or reference 8.6(a)
8. Do the sampling results confirm that the contaminant concentrations are at or below the applicable
Ground Water Quality Standards throughout the entire ground water CEA?

NIDEP CEA Biennial Certification Form Page 5 of 10
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Yes [_] No [X] If Yes provide the results of the analysis in Attachment 8: Results of Ground Water
Analysis and then proceed to III. Certification, below.

If No, present the data, an explanation of why ground water contamination is still present and a re-
evaluation of the ground water quality standards pursuant to N.J.A.C. 7:26E-8.3(b), 8.6(b) 10 and
8.6(b) 13. Present this information in Attachment 8: Results of Ground Water Analysis

A summary of groundwater sampling data for the overburden and bedrock aquifer is provided in Attachment 8

[ ] The currently effective termination date of the CEA has not passed, however ground watér samples
have been voluntarily collected and evaluated in accordance with N.J.A.C. 7:26E-8.6(a) 7ii or 8.6(a)

6il.

ITI. Certification

A. Certification, Copying and Reporting Requirement

Provide both a paper and an electronic copy of this certification, in accordance with N.J.A.C. 7:26E-8.6(c)2, to
the following people. Provide documentation in Attachment 9 Name and Address Copy List confirming that
each of the following groups of people received a copy of the Certification:

1. The municipal and county clerks for each municipality and county in which any real property
overlying the CEA is located;

2. The local, county and regional health department for each municipality and county in Wthh any
real property overlying the CEA is located;

3. Each owner of the real property which is overlying the CEA; and

4. Each current operator at the real property which is overlying the CEA.

B. Person Responsible for the Biennial Certification: (The following certification shall be signed according to N.J.A.C.
7:26E-1.5, NJ.A.C. 7:26C-1.2 and the covenant not to sue (if issued) as follows:

NJIDEP CEA Biennial Certification Form

1. For a Limited Liability Company a member of the Limited Liability Company; or

2. For a Corporation by a person authorized by a resolution of the board of directors to sign the document. A copy of the
resolution, certified as a true copy by the secretary of the corporation, shall be submitted along with the Ce/‘riﬁcarion' or
3. For a partnership or sole proprietorship, by a general partner or the proprietor, respectively; or

4. For a municipality, State, federal or other public agency by either a principal executive officer or ranking elected

Official.
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“T certify under penalty of law that I have personally examined and am familiar with the information
submitted herein and all attached documents, and that based on my inquiry of those individuals
immediately responsible for obtaining the information, to the best of my knowledge I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant civil
penalties for knowingly submitting false, inaccurate, or incomplete information and that I am
committing a crime of the fourth degree if I make a written false statement, which I do not believe to
be true. I am also aware that if I knowingly direct or authorize the v1olat10n of any statute, I am
personally liable for the penalties.”

‘T also understand that in order to maintain the benefits of the Covenant Not to Sue, the engineering and
institutional controls (as applicable) must be evaluated and maintained to remain protective of public
health and safety and of the environment.

Based upon all of the information that I have provided above, I hereby certify that the remedial
action(s) for which this Classification Exception Area was established remain protective of public
health and safety and of the environment.

Name (print or type): Ted (oaloed _ .
Title: va\eg J/V)amgzigﬁ :(z ey eommeartef ' Kest g

Signature: %’ /%0/%

Name of Limited Liability Company, Corporation or General or Limited
Partnership:
Date:

Sworn to & Subscribed beforé me
Onthis |y Day of (/)\ )&ﬁ 200%

Notary

Kimberly A. Pelka
Notary Public of New Jersey

My Commission Expires: 2) \ (7) G DOVD

NIDEP CEA Biennial Certification Form ‘ Page 7 of 10
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Attachments to the CEA Biennial Certification

.Attachment 1:

Comparison of Applicable Laws and Regulations

Evaluation of Laws and Regulations must include, but is not limited to the following
list. These Statutes and Regulations can be found at the following web sites

http://www.njleg.state.nj.us/ OI http://www.state.nj.us/dep/legal/nj_env_law.htm.

List all statutes and regulations that are applicable.

Subsequent changes that apply to the CEA

Actions taken to conform the CEA with current
statutes and regulations

Spill Compensation Control Act, N.J.S.A. 58:10- None NA
23.11 et seq.

Brownfields and Contaminated Site Remediation

Act, N.J.S.A. 58:10B-1 et seq.

Water Pollution Control Act, N.J.S.A. 58:10A-1,et | None NA

seq.
Technical Requirements for Site Remediation,
N.J.A.C. 7:26E

Procedures for Department Oversight of the
Remediation of Contaminated Sites, N.J.A.C. 7:26C
Underground Storage Tank Regulations, N.J.A.C.

g AT
/14D

Industrial Site Recovery Act Regulations, N.J.A.C.
7:26B
Others (Specify) New Jersey Water Quality

Criteria

Air monitoring requirements for day
care facilities in proximity to GW
contamination

None

None
None
Revised MCL for selected COC's.

Conducted air monitoring at PTA day
care center

NA
NA
NA

Revised COC sampling detection
limits as needed.

ttachment 2:
Review)

Evaluation of Future Water Uses (Results of the 25-Year Water Use Planning

All plans, records and other relevant information shall be obtained from the following sources,
without limitation. Please check the following boxes to confirm that the following sources were

evaluated.

[]i.
ii.

The New Jersey Water Master Plan;
Department of Environmental Protection, Bureau of Water Allocation

iii. Municipal master plans; Picatinny Arsenal Real Property Master Plan

[ ]iv. Zoning Plans;

(v

proposed future installation of water lines;
vi. Local Planning Officials;
[ ] vii. Local and county ordinances restricting installation of potable wells; and
[_] viii.County and local boards of health

Local water purveyor plans and planning data pertaining to the existence of water lines and

a. Changes within the 25-year water use planning horizon (as appropriate):

NIDEP CEA Biennial Certification Form
Rev 1.011/18/03
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PTA potable water is currently provided by three wells with an aggregate yield of 2.01 MGD. Primary
supply well 131 yields 1.008 MGD, with secondary and reserve wells (302D and 410) capable of
producing 0.720 MGD and 0.282 MGD, respectively. The PTA Master Plan Environmental

. - Assessment indicates that potable water use averages 0.64 MGD, and is expected to increase to 1.24
MGD through the year 2012, The future projected water demand is well below the average draw of

1.83 MGD allowed by the NJDEP Water Allocation Permit (2005)

Non potable service water is provided to Building 660 by an onsite bedrock well. Non potable service
water is also withdrawn from Lake Denmark at Building 1219 and Picatinny Lake at Building 506A to

service 110 buildings.

b. Determination of actual or proposed changes in the ground water use above have
influenced or may influence the protectiveness of the remedial action that includes the

ground water CEA (as appropriate):

The projected increase in PTA water demand should not have an adverse impact on the
protectiveness of current or proposed remedial actions.

Attachment 3: Revised CEA - NA

Attachment 4; Well Search

A well search was conducted by the NJDEP Bureau of Water Allocation on (date) for all large capacity
diversion sources (>100,000 GPD) within a five mile radius of the center of PTA. The NJDEP well search is
provided in Attachment 4. The NJDEP well location plot was modified to include the PTA/CEA boundary, and
is also shown in Attachment 4. There are no new water supply wells identified in the well search within the

‘ confines of PTA/CEA.

Attachment 5: Maintenance Records for Monitoring Wells

D No monitoring wells, associated with this site, are present.
DX] Monitoring wells and records, associated with this site, are enclosed.

A Well Maintenance Report is provided in Attachment 5 (CD), along with a summary of well repairs.

Attachment 6 Well Abandonment Forms

[] No Well Abandonment Forms required at this time
Well Abandonment Forms enclosed

The most recent Well Abandonment Forms are provided in Attachment 6. Well Abandonment Forms are also
included in the Well Maintenance Reports, provided in Attachment 5.

Attachment 7 Results of Land Use Disturbance - NA

Attachment 8 Results of Ground Water Analysis

NIDEP CEA Biennial Certification Form
Rev 1.0 11/18/03
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Groundwater sampling was conducted at selected locations on PTA since the CEA was submitted in July 2002, and the
database was updated accordingly. The data is presented as the maximum detected concentration for each compound
that exceeds NJDEP groundwater quality standards in wells installed in the overburden (unconsolidated) and bedrock
‘consolidated) aquifers. The database includes all wells sampled after 1994 (inception of currently used low flow
ampling methods) and reflects the most recent sampling data for each well. _

Attachment 9 Name and Address Copy List
The name and address copy list is provided in Attachment 9.

NJIDEP CEA Biennial Certification Form Page 10 of 10
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Picatinny Arsenal
Biennial CEA Certification Monitoring Report
Attachment No. 4

Well Search



. State of ﬁefm dersey

mes E. McGreevey Department of Environmental Protection Bradley M. Campbel]

Commissioner
Governor WATER SUPPLY ADMINISTRATION

BUREAU OF WATER ALLOCATION
P.O. BOX 426
TRENTON, NEW JERSEY 08625-0426
TEL.# 609-292-2957
FAX.# 609-633-1495

Your recent request for a 5 mile computer radius search of our data. base for large capacity
diversion sources regulated by the Burean of Water Alloca‘non Has been completed. The
Bureau of Water Allocation is no longer pr@wdmg mfonnatlon & nearby contaminated sites, as

the information in our database is outdated. Please access the Department’s web site at

www.nj.gov/dep/gis/imapni/imapni.htm to obtain this information or contact the Department’s

Site Remediation Program

. \"

New Jersey is an Equal Opporuniry Emplover
Recveled Paper




Water Allocation Withdrawal Point and Monitoring Location Radius Map

The enclosed map includes Water Withdrawal Points permitted by the Bureau of Water Allocation. In
addition, there are may be a few regulated points which are monitored only for ambient conditions.
Normally the data for this map is updated at least once per month, and the data is always subject to revision.
The sequence numbers on the data printout correspond to the numbers next to the points on the map. (e.g.,
find point number 6 on the map and go to the corresponding row on the data printout for the details about
that particular well or intake). There is a light gray line and shading that marks the one-mile and five-mile
radius circles. The unlabeled dots on the map are other equipment that is regulated by Water Supply,
typically the proposed locations of other wells not regulated as a water allocation withdrawal point. All
coordinates provided are now in NJ State Plane coordinates in US Feet, NADS3, which is the standard by
state law. The estimated absolute accuracy of each point is provided in feet from the noted location. The

columns in the data printout are as follows:
Seguence Number: The number that corresponds with the same number on the map
PI ID Number (Preferred NJEMS ID): Water Allocation Facility Identification Number

PI Name: Facility Name

Activity Number; The current effective number for the Permit, Certification, Registration, Equivalency.
(Note that the Pi ID Number + the Activity Number combination is unique)

S1 Category Code: WSWL = Well, WSIN = Intake
Designation: State Well permit Number or Intake Number
QI Description: Source Local Name
Distance from XY Origin: Distance of the point to the center of the Map, in feet
County Code: See Attached Code Tables
Municipality Code: See Attached Code Tables
SPC83X, SPC83Y: NI State Plane coordinates in US Feet, NADSE3

XY Accuracy + Units Code: Estimated accuracy of the x and y coordinates

Dep to Top of Open Interval + Units {Dep to Btm of Open Interval + Units): For wells, the depth to the top and the bottom of the
screen or open hole, in feet,

Z (Elevation); Elevation in feet above sea leveléfthe ground surface of the point
Z Accuracy + Units Code; Estimated accuracy of the Z (Elevation) coordinate
Geologic Unit Code: See Attached Code Tables

Hydrogeologic Unit Code: See Attached Code Tables

Rated Pump Capacity + Units Code: Rated pump capacity of the source + rated pump capacity units

iRDGSUBJITEMlD: Temporary mapping, 1D, ignore




Water Allocation,Codes

COUNTY |[MUNIGIPAL! |COUNTY MUNICIPALITY 02 40|Bergen Northvale Boro
CODE TY CODE 02 41 [Bergen Norwaad Boro
01 01]|Atiantic Absecon City a2 42|Bergen Ogkland Bora
01 02|Atlantic Atlaptic City Q2 43|Bergen Old Tappan Boro
B 01 03[Atlantic Brigantine City 02 44|Beargen Oradell Boro
01 04 |Atiantic Buena Boro 02 45|Bergen Palisades Park Boro
01 05 Aflantic Buena Vista Twp 02 46 |Bergen Paramus Boro
01 06 |Atlantic Corbin City 02 47iBergen Park Ridge Boro
01 07 |Atlantic Egg Harbar City 02 4B|(Bergen Ramsey Boro
01 08 |Atlantic Egg Harbor Twp 02 45|Bergen Ridgefield Boro
01 09| Atlantic Estell Manor City 02 50|Bergen Ridgefield Park Village
o1 10tAtlantic Foisom Baro 02 51|Bergen Ridgewood Village
01 11| Atlantic Galloway Twp 02 52|Bergen River Edge Boro
01 12|Atlantic Hamilton Twp 02 53|Bergen River Vale Twp
01 13|Atlantic Hammonton Tawn 02 54|Bergen Rachelle Park Twp
01 14| Atlantic Linwood City 02 55|Bergen Rockieigh Boro
01 15)Atiantic Longport Boro 02 56|Bergen Rutherford Boro
01 16/Altlantic Margate City a2 57 Bergen Saddle Brook Twp
01 17| Atlantic Mullica Twp 02 58 |Bergen Saddle River Boro
01 18|Atlantic Northfield City 02 59|Bergen South Hackensack Twp
01 19|Allantic Pleasantville Gity 02 B0!Bergen Teaneck Twp
01 20| Atlantic Port Republic City 02 61|Bergen Tenafly Boro
01 21|Atlantic Somers Point City 02 62|Bergen Teterboro Boro
ot 22| Atlantic Ventnor City 02 63|Bergen Upper Saddle River
01 23|Attantic Waymouth Twp 02 64|Bergen Waldwick Boro
02 01|Bergen Allendaie Boro 02 65|Bergen Wallington Boro
o2 02| Bergen Alpine Borp g2 66|Bergen Washington Twp
02 03[Bergen Bergenfield Boro 02 67iBergen Westwood Boro
02 04|Bergen Bogota Boro 02 68 (Bergen Woadclifi Lake Boro
02 05|Bergen Carlstadt Boro 02 68| Bargen Waod-Ridge Boro
02 06|Bergen Cliffside Park Boro 02 70|Bergen Wyckoff Twp
02 07|Bergen Closter Boro 03 01|Burfington Bass River Twp
02 08|Bergen Cresskill Boro 03 02|Burlington Beverly City
02 09|Bergen Demarest Boro 03 03 [Burlington Bordentown City
02 10|Bergen Dumont Boro 03 04 (Burlington Bordentown Twp
02 11|Bergen Elmwood Park Boro 03 05|Burlington Burlington City
02 12|Bergen East Rutherford Boro 03 06| Burfington Burlington Twp
02 13|Bergen Edgewater Boro 03 07|Burfington Chesterfield Twp
o2 14|Bergen Emerson Boro 03 08 |Burlington Cinnaminson Twp
02 15|Bergen Englewood City 03 09|Burlington Delanco Twp
02 16|Bergen Englewood Cliffs Boro 03 10|Burlington Delran Twp
02 17 Bergen Fair Lawn Boro 03 11 [Burlington Eastarnpion Twp
02 18{Bergen Fairview Boro 03 12 {Burlington Edgewater Park Twp
02 19|Bergen Fort Lee Boro 03 13 |Burlington Evesham Twp
Q02 20|Bergen Franklin Lakes Boro 03 14 |Burlington Fieldsboro Boro
[i73 21(Bergen Garfield City 03 15/Burlington Florence Twp
02 22(Bergen Gien Rock Boro 03 16{Buriington Hainesport Twp
.02 23|Bergen Hackensack City 03 17 |Burfington Lumberton Twp
02 24|Bergen Harringtan Park Boro 03 18] Burlington Mansfield Twp
02 25|Bergen Hasbrouck Heighis 03 18|Burlington | Maple Shade Twp
02 26|Bergen +aworth Boro 03 20|Burlington Medford Twp
02 27|Bergen Hillsdale Boro 03 21{Burlington Medford Lakes Baro
02 28|Bergen Hohaokus Boro 03 22|Burlington Maorestown
02 28|Bergen Leonia Boro 03 23 |Burlington Mount Holly Twp
02 30|Bergen Little Ferry Boro 03 24|Burlington Mount Laurel Twp
02 31|Bergen Lodi Boro 03 25 |Burlington New Hanover Twp
02 32|Bergen Lyndhurst Twp 03 26\Burlington North Hanover Twp
02 33|Bergen Mahwah Twp 03 27|Buriington Palmyra Boro
02 34|Bergen Maywood Boro 03 28|Burlington Pemberton Boro
02 35|Bergen Midland Park Boro 03 28|Burlingion  {Pemberton Twp
. 02 36 |Bergen Montvale Boro 03 30|Burlington Riverside Twp
02 37|Bergen Moonachie Boro 03 31|Burlington Riverton Boro
02 38Bergen New Milfard Boro 03 32 |Burlington Shamong Twp
02 35|Bergen North Arlingtan Boro 03 33|Burlington Southampton Twp
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03 34 |Burlington Springfield Twp D6 05|Cumberland  |Fairfield Twp

03 35]Burlington Tabernacle Twp 06 06|Cumberiand |Greenwich Twp

03 36|Burlingtan Washington Twp 08 07|Cumberiand {Hopewell Twp

03 37 |Burlington Westampton Twp 06 08|Cumberland |Lawrence Twp

03 38 |Burlington Willingbaro Twp 06 08|Cumberland |Maurice River Twp
| 03 38| Burlington Woodland Twp 086 10{Cumberland |Millville City

03 40|Burlington Wrighistown Boro 06 11|Cumberland |Shiloh Boro

04 01|Camden Audubon Boro 06 12|Cumberiand |Stow Creek Twp

04 02 |Camden Audubon Park Boro 08 13|Cumberland |Upper Deerfield Twp

04 03{Camden Barrington Boro 06 14/Cumberland |Vineland City

04 04|Camden Bellmawr Boro 07 01|Essex Belleville Town

04 05|Camden Berlin Boro 07 02 |Essex Bloomfield Town

04 06|Camden Berlin Twp 07 03|Essex Cdldwell Boro

04 07|Camden Brooklawn Boro 07 04|Essex Cedar Grove Twp

04 08|Camden Camden City 07 05|Essex East Orange City -

04 05|Camden Cherry Hill Twp 07 06|Essex Essex Fells Boro

04 10|Camden Chesilhurst Boro 07 07 |Essex Fairfield Twp

04 11{Camden Clementon Boro 07 08|Essex . Glen Ridge Boro Twp

04 12{Camden Collingswood Boro 07 09|Essex lrvington Town

04 13|Camden Gibbshoro Boro 07 10{Essax Livingston Twp

04 141Camden Gloucester City 07 11|Essex Maplewood Twp

04 15/Camden Gloucester Twp 07 12|Essex Millburn Twp

04 16|Camden Haddon Twp 07 13|Essex Montclair Town

04 17|Camden Haddonfield Boro 07 14 |Essex Newark

04 18|Camden Haddon Heights Boro a7 15|Essex North Caldwell Boro

04 19|Camden Hi-Nella Boro 07 16|Essex Nutley Town

04 20{Camden Laural Springs Boro a7 17 Essex Orange City

04 21|Camden Lawnside Boro a7 18|Essex Roseland Boro

04 22|Camden Lindenwold Boro 07 19|Essex South Orange Village

04 23|Camden Magnolia Boro 07 20{Essex Verona Boro

04 24|CGamden Merchantville Boro 07 21{Essex West Caldwell Twp

04 25|Camden Mount Ephraim Boro 07 22|Essex West Orange Town

04 26|Camden Oaklyn Boro 08 01|Gloucester Clayton Boro

04 27|Camden Pennsauken Twp 08 02|Gloucester  |Deptford Twp

04 28|Camden Pine Hill Boro 08 03|Gloucester  |East Greenwich Twp

04 29|Camden Pine Valley Boro 08 04 |Gloucester  |Elk Twp

04 30|Camden Runnemede Boro 08 05|Gloucester  |Franklin Twp

04 31|Camden Somerdale Boro 08 06|Gloucester  |Glassboro Boro

04 32|Camden Stratford Boro 08 07|Gloucester  |Greenwich Twp

04 33|Camden Tavistock Boro 08 08|Gloucester  |Harrison Twp

04 34|Camden Voorhees Twp 08 09|Gloucester  [Logan Twp

04 35|Camden Waterford Twp 08 10{Gloucester  Mantua Twp

04 36|Camden Winslow Twp 08 11|Gloucester  |Monroe Twp

04 37|Camden Woodlynne Boro 08 12|Gloucester  |National Park Baro

05 0t|Cape May Avalon Boro 08 13|Gloucester  |Newfield Boro

05 02|Cape May Gape May City 08 14|Gloucester  |Paulsboro Boro

05 03|Cape May Cape May Point Boro 08 15|Gloucester Pitman Boro

05 04|Cape May Dennis Twp 08 16|Gloucester South Harrison Twp

05 05|Cape May Lowar Twp 08 17 |Gloucester Swedesboro Boro

05 06|Cape May Middle Twp 08 18|Gloucester  |Washington Twp

05 07|Cape May North Wildwood City 08 19|Gloucester  {Wenonah Boro

05 08|Cape May Qcean City 08 2D|Gloucester  |West Deptford Twp

05 09|Cape May Sea lIsle City 08 21|Gloucester  |Westville Boro

05 10|Cape May Stone Harbor Boro 08 22|Gloucester  |Woodbury City

05 11]Cape May Upper Twp 08 23|Gloucester  |Woodbury Heights Bora

05 {2|Cape May Wast Cape May Boro 08 24|Gloucester  |Woolwich Twp

05 13|Cape May Wes{ Wildwood Boro 09 01|Hudson Bayonne City

05 14|Cape May Wildwood City 09 02 |Hudson East Newark Boro

05 15|Cape May Wildwood Crest Boro 09 03|Hudson Guttenberg Town

05 16|Cape May Woodbine Boro 09 04 |Hudson Harrison Town

08 01{Cumberland |Bridgeton City 09 05|Hudson Haoboken City

06 02|Cumberland |Commercial Twp 08 06 |Hudson Jersey City

06 03|Cumberland |Deeriield Twp 08 07|Hudson Keamy Town

08 04|Cumberland |Downe Twp 09 08/ Hudson North Bergen Twp
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09 08 |Hudson Secaucus Town 12 22|Middlesex South Plainfield Boro
09 10[Hudson Union City 12 23iMiddlesex South River Boro
09 11|Hudson Weehawken Twp 12 24 |Middlesex Spotswood Boro
09 12 {Hudson West New York Town 12 25 Middlesex Woodbridge Twp
10 01|Hunterdon Alexandria Twp 13 01]Monmouth Allenhurst Boro
10 02|Hunterdon Bethlehem Twp 13 02|Monmouth Allentown Boro
10 03|Hunterdon Bloomsbury Boro 13 03|Monmouth  |Asbury Park City
10 04 |Hunterdon Califon Boro 13 04)Monmouth Atl Highlands Boro
10 05!Hunterdon Clinton Town 13 05|Monmatth Avon-By-The-Sea-Boro
10 06 |Hunterdon Clinton Twp 13 06 Monmouth Belmar Boro
10 07 |Hunterdon Delaware Twp 13 07 [Monmouth Bradiey Beach Boro
10 08|Hunterdon East Amwell Twp 13 08{Monmouth Briekie Boro
10 09 |Hunterdon Flemington Boro 13 09|Monmouth Colts Naclk Twp
10 10| FHunterdon Franklin Twp 13 10|Monmouth Deal Boro
10 11|Hunterdon Frenchtown Boro 13 11 |Monmouth Eatontown Boro
10 12|Hunterdon Glen Gardner Boro 13 12|Monmauth Englishtown Boro
10 13|Hunterdon Hampton Boro 13 13|Monmouth Fair Haven Boro
10 14 |Hunterdon High Bridge Boro 13 14|Monmouth Farmingdale Boro
10 15|Hunterdon Holland Twp 13 15 | Monmouth Freehold Boro
10 16|Hunterdon Kingwoad Twp 13 16|Monmouth Freehald Twp
10 17 |Hunterdon Lambertville City 13 17 |Monmouth Highlands Boro
10 18|Hunterdon Lebanon Boro 13 18{Monmouth Holmdel Twp
10 19(Hunterdon L.ebanon Twp 13 19|Monmouth Howell Twp
10 20|Hunterdon Milford Boro 13 20|Monmouth interlaken Boro
10 21|Hunierdon Raritan Twp 13 21|Monmouth Keanshburg Boro
10 22 |Hunterdon Readington Twp 13 22]Monmouth Keyport Boro
10 231Hunterdon Stockion Boro 13 23{Monmouth Little Silver Boro
10 24[Hunterdon Tewlksbury Twp 13 24 Monmouth Loch Arbour Village
10 25|Hunterdon Union Twp 13 25|Monmouth Long Branch City
10 26|Hunierdon West Amwell Twp 13 26|Monmouth Manatapan Twp
11 01|Mercer East Windsor Twp 13 27|Monmouth Manasquan Boro
11 02|Mercer Ewing Twp 13 28|Monmouth Marlboro Twp
11 03|Mercer Hamilton Twp 13 29|Monmouth Matawan Boro
11 04|Mercer Hightstown Boro 13 30|Monmotth Aberdean Twp
11 05|Mercer Hopewell Boro 13 31|Monmouth Middletown Twp
11 06|Mercer Hopewell Twp 13 32| Monmouth Milistone Twp
11 07 |Mercer Lawrence Twp 13 33|Monmouth Monmouth Beach Boro
11 08|Mercer Pennington Boro 13 34| Monmouth Neptune Twp
11 09|Mercer Princeton Boro 13 35)Monmouth Neptune City Boro
11 10|Mercer Princaton Twp 13 36|Monmouth Tinton Falls Boro
11 11 |Mercer Trenton Gity 13 37|Monmouth Ocean Twp
11 12|Mercer Washington Twp 13 38|Monmouth Oceanport Boro
11 13|Mercer West Windsor Twp 13 39|Monmouth Hazlet Twp
12 01 |Middlesex Carteret Boro 13 40|Monmouth Red Bank Boro
12 02 |Middiesex Cranbury Twp 13 41 |Monmouth Roosevelt Boro
12 03| Middiesex Dunellen Boro 13 42 Monmouth Rumson Boro
12 04 |Middlesex East Brunswick Twp 13 43 |Monmouth Sea Bright Boro
12 05|Middlesex Edison Twp 13 44 |Monmouth Sea Girl Boro
12 06 |Middlesex Helmetta Boro 13 45{Monmouth Shrewsbury Boro
12 07 [Middtesex Highland Park Boro 13 45|Monmouth Shrewsbury Twp
12 08|Middiesex Jamesburg Boro 13 47 |Monmouth Lake Como Boro *
12 08[Middlesex Old Bridge Twp 13 48| Monmouth Spring Lake Boro
12 10|Middiesex Metuchen Baro 13 49|Monmouth Spring L Heights Boro
12 11[Middlesex - [Middlesex Boro 13 50 [Monmotth Union Beach Boro
12 12|Middlesex Milltown Boro 13 51[Monmouth Upper Freehoid Twp
12 13|Middlesex Monroe Twp 13 52|Monmouth Wall Twp
12 14 |Middlesex New Brunswick City 13 53{Monmouth West Long Branch Boro
12 15|Middlesex Narth Brunswick Twp 14 01(Morris Boonton Town
12 16|Middlesex Peith Amboy City 14 02 [Morris Boonton Twp

} 12 17|Middiesex Piscataway Twp 14 03}Morris Butler Boro
12 18|Middiesex Plainsboro 14 04 {Maorris Chatham Boro
12 19|Middlesex Sayreville Boro 14 05[Moarris Chatham Twp
12 20{Middlesex South Amboy City 14 06|Morris Chester Boro
12 21|Middlesex Sauth Brunswick Twp 14 07 |Morris Chester Twp
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14 08{Morris Denville Twp 15 33|0cean Barnegat Twp

14 09|Morrls Dover Town 16 01|Passaic Bloomingdale Boro
14 10|Morris East Hanover Twp 16 02|Passaic Clifton City

14 “11|Morris Florham Park Boro 16 03|Passaic Haledon Boro

14 12|Morris Hanover Twp 16 04/Passaic Hawthorne Boro

14 13{Morris Harding Twp 16 05|Passalc Little Falls Twp

14 14 Marris Jefierson Twp 16 06|Passaic North Haledon Boro
14 15|Morris Kinnelon Boro 16 07|Passaic Passaic City

14 16|Morris Lincoin Park Boro 16 08|Passaic Paterson City

14 17|Morris Madison Boro 16 08|Passaic Pompton Lakes Boro
14| 18(Morris Mendham Boro 16 10|Passaic Prospect Park Boro
14 18)Marris Mendham Twp 16 11|Passazic Ringwood Boro

14 20| Morris Mine Hill Twp 16 12|Passaic Totowa Boro

14 21|Marris Montville Twp 16 13|Passaic Wanague Boro

14 22|Morris Morris Twp 16 14i{Passaic Wayne Twp

14 23|Morris Morris Plains Boro 16 15!Passaic West Milford Twp
14 24| Morris Morristown Town 16 16|Passaic Wesl Paterson Boro
14 25}Morris Mountain Lakes Boro 17 01|Salem Alloway Twp

14 26{Morris Mount Arlington Boro 17 02|Salem Elmer Boro

14 27 Morris Mount Olive Twp 17 03(Salem Elsinboro Twp

14 28|Morris Netcong Boro 17 04|Salem Lower Alloways Creek
14 29|Morris Parsippany Troy-Hills 17 05|Salem Manningtan Twp

14 30)Morris Long Hill Twp 17 06|Salem Oldmans Twp

14 31iMorris Pequannock Twp 17 07|Salem Panns Grove Boro
14 ‘32 |Marris Randoiph Twp 17 08|Salem Pennsville Twp

14 ‘33|Marris Riverdale Boro 17 09|Salem Pilesgrove Twp

14 34 |Marris Rockaway Born 17 10|Salem Pittsgrove Twp

14 35|Morris Raockaway Twp 17 11|Salem Quinton Twp

14 36|Morris Roxbury Twp 17 12|Salem Salem City

14 37 |Marris Victory Gardens Boro 17 13|Salem Camneys Point Twp
14 38|Morris Washington Twp 17 14|Salem Upper Pittsgrove Twp
14 39|Morris Wharton Boro 17 15)Salem Woodstown Boro
15 01/Qcean Barnegat Light Boro 18 01)Somerset Bedminster Twp

15 02{Ocean Bay Head Boro 18 02| Somerset Bernards Twp

15 03|Ocean Beach Haven Boro 18 03}Somersel Bernardsville Boro
15 0410cean Beachwood Baoro 18 04| Somerset Bound Brook Boro
15 05|0cean Berkeley Twp 18 05|Somersel Branchburg Twp

15 08|0cean Brick Twp 18 06{Somerset Bridgewater Twp
15 07|0Ocean Dover Twp 18 07| Somerset Far Hills Boro

15 08|Ocean Eagleswood Twp 18 08[Somerset Frankiin Twp

15 09| Ocean Harvey Cedars Boro 18 09|Somerset Green Brook Twp
15 10|Ocean Island Heights Boro 18 10| Somerset Hillsborough Twp
15 11|Ocean Jackson Twp 18 11| Somerset Manvilie Baro

15 12(QOcean Lacey Twp 18 12|Somerset Millstone Boro

16 13|Ocean Lakehurst Boro 18 13| Somerset Montgomery Twp
15 14[Ocean L.akewood Twp 18 14} Somerset North Plainfield Boro
15 15|Ocean Lavalleite Boro 18 15|Somersel Peapack-Gladstone
15 16[Ocean Little Egg Harbor 18 16/ Somersel Raritan Baro

15 17|Ocean Long Beach Twp 18 17|Somersel Rocky Hill Boro

15 18|Ocean Manchester Twp 18 18|Somersel Somerville Boro

15 19|Ocean Mantoloking Boro 18 19| Somerset So Bound Brook Boro
15 20{Ocean Ocean Twp 18 20| Somerset Warren Twp

15 21|Ocean Ocean Gate Borp 18 21|Somersel Watchung Boro

15 22|Ocean Pine Beach Boro 19 01]Sussex Andover Boro

15 23|Ocean Plumsted Twp 19 02|Sussex Andover Twp

15 24|Ocean Poinl Pleasant Boro 19 03|Sussex. Branchvilie Boro

15 25|Ocean Point P Beach Boro 19 04| Sussex Byram Twp

15 26|Ocean Seaside Heights Boro 19 05|Sussex Frankford Twp-

15 27t0Ocean Seaside Park Boro 19 08|Sussex Franklin Boro

15 28/Ocean Ship Bottom Borp 19]- 07|Sussex Fradon Twp

15 29/ Ocean South Toms River Boro 19 08|Sussex Green Twp

15 30|Ocean Stafford Twp 19 09|Sussex Hamburg Boro

15 31| Ocean Surf City Boro 18 10|Sussex Hampton Twp

15 32|Ocean Tuckerton Boro 19 11|Sussex Hardyston Twp
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19 12{Sussex Hapatcong Boro kx kilometers
19 13|Sussex Lafayetie Twp me meters
‘ 19 14/ Sussex Montague Twp i miles
19 15| Sussex Newtan Town BY BGY (Billion Gallons per Year)
19 16|Sussex Ogdensburg Boro o Contimet
19 17|Sussex Sandyston Twp cm (Centimetres)
19 18[Sussex Sparta Twp GD Gallons Per Day
19 19|Sugssex Stanhope Baro MD Million Gallons Per Day
19 20| Sussex Stillwater Twp MG Million Gallons per minute
19 21|Sussex Sussex Boro MM Million Gallons Per Manth
19 22| Sussex Vermon Twp ™ Thousand Gallons Per Day
13 22 :tlxssex m::ﬁ:‘;’;gﬁ% ™ Thousand Gallons per minute
S5eX —
0 97 Union Berkeley Heights Twp W Million Gallons Per Year
20 02[Union Clark Twp
20 03|Union Cranford Twp
20 04{Union Elizabeth City HYDROGE [HYDROGEOLOGIC UNIT DESC {The HYDROGEOLOGIC
20 05|Union Fanwood Boro OLOGIC |[UNIT DESC'is a concatenation of the map code and unit
20 06/Union Garwood Boro UNIT description)
20 07[Union Hillside Twp CODE o eEa saTa e
20 08|Union Kenilworth Boro giacia : atera
20 08|Union Linden City 40|gacu glacial aquifers and confining units
20 10|Union Mountainside Boro 45}oc bedrock outcrop
20 11|Union New Providence Boro 78|undivided glacial deposits
20 12}Union Plainfield City 110|ct or dt continous or discontinous il
20 13|Union Rahway City 6 e T—
20 14jUnion Raoselle Boro m morainic dep i .
20 15[Union Roselle Park Boro 120|! lake-bottom sediment
20 16|Union Scotch Plains Twp 128|sg glacial sand and gravel
20 17 Un@on SpﬁngflE'q Twp 985|cpacu coastal plain aquifers and confining units
2 18|Union Summit City 992|hb Holly Beach water-bearing zone
20 19{Union Union Twp 57 _ ;
20 20]Union Westfield Town ec estuarine clay
20 >1(Union Winfield Twp 996 |es estuarine sand aguifer
21 01|Warren Allarnuchy Twp 899|cps coastal plain surficial aguifers
2 02|Warren Alpha Baro 1448|cycu Cohansey confining unit
24 03|Warren Belvidere Town -
1449 |cyac Cohansey aquifer
2 04 |Warren Blairstown Twp Y . yad .
a1 05 [Warren Frankin Twp 1451 {kcas Kirkwood-Cohansey water-table aguifer system
21 06 Warren Frelinghuysen Twp 1454 {kac Atlantic Gity "800-foot" sand aquifer
21 07 Warren. Greenwich Twp 1455 krg Rio Grande water-bearing zone
21 08jWarren Hacke?tstown Town 1256|ppa Piney Point aquifer
21 09(Warren Mardwick Twp a5 TwheT Wil PRI p—— — -
T 10/ Warren Harmony Twp wbcu Wildwood-Belleplain confining unit
0 T11Warren Hope Twp 1525}cecu composite confining unit
21 12[Warren independence Twp 18051vta Vincentown aquifer
21 13|Warren Knowltan Twp 2151 rbs Red Bank sand
21 14/Warren . _|Liberty Twp 2355 imiwa Mount LaurelWenaonah aquifer -
21 15{Warren Lopatcong Twp =7 —oreh . .
o1 16lWarren - Mansfield Twp mawcu Marshaltown-Wenonah confining unit
21 171\Warren Oxford Twp 2505|eas Englishtown aquifer system
21 19|Warren Phillipsburg Town 2525/ mewcu Merchantville-Woodbury confining unit
21 20|Warren Pohatcong Twp 2660(prma Potomac-Raritan-Magathy aquifer syslem
21 21|Warren " |Washington Boro - —
2662 |prmau upper Potomac-Raritan-Magothy aquifer
21 22|Warren Washington Twp P DP _ gothy aqu _
5 53lWarren White Twp 2664 |prmam middle Potomac-Raritan-Magothy aquiier
2666 |prmal lower Potomac-Raritan-Magothy aguifer
UNITS CODE UNITS DESC 2802 iprmeu Potornac-Raritan-Magothy confining unit
cm Cubic feet per minute 2905|prmpeu Potomac confining unit
f Feet 3025|Fractured-rock aquifers of the Newark basin part of the
ah galihr Piedmont F"rovincg
- 3050|ba Brunswick aguifer
am gal/min
- - 3199|bs basait
in inches
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3799 db diabase

370

176 Qalc Channel deposits

380

180 Qac Alfuvium and colluvium

5110|)f Lockatong Formmation
5405 |sf Stocktan Formation

390

190 Qmm Estuarine deposits

60501 Fractured-rock aquifers of the Valley & Ridge Province,
Highlands Province, and Trenton and Manhattan Prongs of
the Piedmoni Province

400

200 Qaf Aliuvial-ian deposits

410

210 Qst Streamn-terrace deposits

6125 |gpkm rocks of the Green Pand Mountain Region, Kittatinny
Mountain, and Minisink Valley

420

220 Qta Talus

8198|mfjs-Martinsburg Formation and Jutland kiippe sequence

430

221 Qtl Lower-terrace deposits

83991jlkh Jacksonburg limestone, Kittatinny Supergroup and
Hardyston quarizite -

440

223 Qtu Upper-terrace deposits

450

225 Qrt Raritan-terrace deposits

8999 imr igneous and metamorphic rocks

460

227 Qff Fluvial deposits (pre-lilinoian)

Tor Cod 470|230 Qe Ealian depasits
End Aqm er Lodes 471|235 Qes Eolian deposits - sheet sand -
472|240 Qed Eolian deposits - sand dunes
GEQ GEO FORMATION DESC (The GEO _
FORMATION FORMATION DESG is concatenation of the 4801800 Qc Colluvium
CODE NJGS Geo num, the geologic map code and the 490(810 Qcg Gneiss colluvium
T i%":;hog desgrl;::on) 500|820 Qch Basalt coliuvium
i e on ert'oz'c r; t 510[830 Qicd Diabase colluvium
; stem
20702 Oh :al ernary Sy _ 520]840 Qcs Slate colluvium
olacence Serias
761106 Qo Praret 530(850 Qcc Conglomerate colluvium
eistocene
50 10001?T 2ty Syal 540|860 Qcq Quartzite colluvium
stem
=500 T 1!;:31’)’ yS - 550|870 Qcsg Sand and gravel colluvium
e
p Pllocens Series 560|880 Qcsl Sand and siit colluvium
7811004 Tpm Pliocene-Miacene Series — —
5017008 T W o 570/885 Qeccb Carbonate colluvium
ne
50 1008 Tmormce :nés 580890 Qet Till colluvium
o} ocene Series
6010 T E b 5o 590(900 Qw Weathered bedrock
ne Series
8 1012: I:CT S 600|910 Qwg Weathered gneiss
) 3 Faleotene oeres
i e MpM — 510/920 Qwb Weaihered basalt
T e:m'c rsa t 520|530 Qwd Weathered diabase
aceous System
03056 0T :e o Ty‘ Svat §30/940 Qws Weathered slate
r ssic & Triassic Systems
5013700 T ura. Svet s 640|950 Qwc Weathered conglomerate
urassic System
150/5000 T T Sy : 650|960 Qwceb Weathered carbonate
r Triassic System
‘y 860|862 Qwep Weathered coastal plain forrmation
170/6000 Pal Paleozoic Era N = - .
1806100 D Devonian System D|E70 Qwq Weathered quartzite
19017000 DS Devonian and Silurian Systems 660|980 Qwsc Weathered schist
200(7100 S Silurian System 690/40 * Glacial aquifers and confining units
210|8000 O Ordovician System 700110 L Tilt
220[8500 OCu Ordavician & Cambrian Systems, 710|300 Qt Till (Quaternary)
undivided 720{310 Qtw Till (late Wisconsinan)
2308706 C Cambrian System 730|312 Qtwr Rahway till (late Wisconsinan)
2409000 Pe ::recambnanE 740(314 Qtwn Netcong tilt {|ate Wisconsinan)
250|9100 P terozoic Eon
L 9100 Pz Proterozolc E¢ N 750[316 Qtwk Kittatinny Mountain til (iate
260(9200 Zu late Proterozoic rocks, unifferentiated Wisconsinan)
270[9300 Yu Middle Proterozoic rocks, 760318 Qtwagc Till derived from gquartzite and
undifierentiated conglomerate (late Wisconsinan)
280(50 ebo Extensive bedrock outcrop (suficial 770(320 Qtwe Till derived from carbonate rock (late
sediment generally absent) Wisconsinan)
290|860 sho Scattered bedrock outcrop 780(322 Qtwg Till derived from gneiss (late
3001507’ Tsed 0 Wisconsinan)
30 " Recent sedimen 790|324 Qtwss Till derived from gray slate (late
310|25 af Artificial fill Wiscansinan)
320/160 Qs Swamp and marsh deposits 800|326 Qtwrs Till derived from red shale (late
= o Wisconsinan)
F 330|136 x Non-glacial materia B70(328 Qtwb Til derivad from basalt and diabase
340[170 Qal Alluvium {late Wisconsinan)
350172 Qaib Alluvium and boulder lag 820/350 Qti Till (liinoian)
~ 830[352 Qtif Flanders till (lllinotan)

360

174 Qalfp Floodplain deposits
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840[354 Qtib Bergen till {llinoian) 1320|410 Qsdw Stratified drift {late Wisconsinan)
850370 Qtj Till (Jerseyan) 1330|450 Qsdi Stratified drifi {lllinoian)

B60}112 ct Continuous till 1340|500 Qsdj Stratified drift (Jerseyan)

870|114 dt Discontinous il 1350(402 Qsdlb Glacinlacustrine lake-bottom deposits
880|305 Qtt Discontinuous tll {generally less than 10 1360|430 Qsdwib Glaciolacuslrine lake-bottom

feet)

deposits (late Wisconsinan)

890

130 it Till (lllinoian age)

900

132 jt Till (Jerseyan age)

1370

470.Qsdilb Glaciolacustrine take-botiom depasits
{lilinoian)

910

380 Qif Tiilstone lag

1380

530 Qsdjlb Glaciolacustrine lake-hottom deposits
{Jerseyan)

920

129 sg Sand and gravel

1390

118 m Morainic depasits

930

70 * Kames and kame terraces

1400

700 Qm Morainic deposits

8931

71 Qk Kames

1410

710 Qmw Moraines (late Wisconsinan)

932

72 Qkt Kame terraces

1420

720 Qmi Moraines (lllinoian)

940

77 * Outwash deposits

1430

118 im Morainic deposits (lllinoian age)

950

119 d Deltaic sediment

1440

79 " Glacial deposits, undivided

960

121 id Lacustrine-fan sediment-(lllinoian age)

1450

80 * Glacial lake deposits

970

122 f Fluvial sediment

1470

405 Qgis Glaciolacustrine sediment

880

124 fl Fluvial over lacustrine sediment

1480

600 Qic lce-contact deposits

990

126 if Fluvial sediment (lllinaian age)

1490

982 njcp New Jersey Castal Plain Pravince

10001738 76 Ice-contacl sedimant 1500|999 " Surficial sediment (thicker than 50 feet
overlying coastal plain aguifers and confining

10101134 js Sand and gravel {Jerseyan age) units)

1020|400 Qsd Stratified drift 1510/553 Qbs Beach sand

1030410 Qsdw Stratified drift (late Wisconsinan) 182011050 Tsg Sand and grave! near Cape May

1040|450 Qsdi Stratified drift {lllinoian) 1530|1090 Tpb Pensauken and Bridgeton Formations

1050|500 Qsdj Stratified drift {(Jerseyan) 1540|1100 Tp Pensauken Formation

1060|408 Qsdd Glaciolacustrine sand and gravel 1550(|1200 Tb Bridgeton Formation

1070|420 Qsdwd Glaciolacustrine sand and gravel (late

\Wisconsinan)

1205 TQb Bridgeton Formation (arkasic phase)

1080

460 Qsdid Glaciolacustrine sand and gravel
{Illingian)

1210 TQbg Bridgeton Formmation {giauconitic
phase)

1080

520 Qsdjd Glaciolacustrine sand and gravel
{Jerseyan)

1250 Tg Upland gravel

1100

406 Qsdde Glaciolacustrine deltaic deposiis

1300 Tbh Beacon Hill Formation

1110

422 Qsdwde Deltaic deposits (late Wisconsinan)

990 Qcm Cape May Fommation

1120

462 Qsdide Deltaic depasits (lllinoian)

993 Qbs Beach sand

1130

522 Qsdjde Deltaic deposlis {(Jerseyan)

1140

407 Qsdif Lacustrine-fan deposits

990 Qem Cape May Formnation

1390 Tc Unnamed Formation at Cape May

1160

424 Qsdwlf Lacustrine-fan deposits (late
Wisconsinan)

980 Qicm Cape May Fomation

1160

464 Qsdilf Lacustrine-fan deposits {lllinoian)

1390 Tc Unnamed Formation at Cape May

1170

524 Qsdjlf Lacustrine-fan deposits {Jerseyan)

1400 Tch Cohansey Fomation

1180

409 Qsdf Giaciofluvial sand and gravei

1400 Tch Cohansey Fomation

1180

440 Qsdwf Glaciofluvial sand and gravel {late
Wisconsinan)

1400 Tch Cohansey Fomation

1450 Tck Cohansey & Kirkwood Formations

1200

480 Qsdif Glaciofluvial sand and gravel (illinatan)

1500 Tk Kirkwood Formation

1210

540 Qsdjf Glaciofluvial sand and gravel
(Jerseyan)

1480 Tkb Kirkwood Formation - Belleplain
member

1220

404 Qsdfv Valley-outwash deposits

1230

442 Qsdwiv Valley-outwash depaosits (late
Wisconsinan)

1480 Tkb Kirkwood Formation - Belleplain
member

1240

482 Qsdifv Valiey-outwash depasits {lllinoian)

1470 Tkw Kirkwoaod Formation - Witdwoaod
member

1250

542 Qsdjfv Valley-outwash deposits {Jerseyan)

1740

1500 Tk Kirkwood Formation

1260

403 Qsdft Meltwater-terrace depaosits

1750

1454 Tkis Kirkwood Formation - lower member
(sand facies)

1270

444 Qsdwft Meltwater-terrace deposits {late
Wisconsinan)

1760

1500 Tk Kirkwood Formation

1280

484 Qsdift Meliwater-terrace deposits (lilinaian)

1770

1480 Tks Kirkwood Fonmation - Shiloh Marl
member

1290

544 Qsdjft Meltwater-terrace deposits {Jerseyan)

1300

120 | Lake-bottom sediment

1780

1505 Tkal Kirkwood Formation - Alloway Clay
member

1310

400 Qsd Stratified drift

1780

1530 Tsp Sewell Paint Formation
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Water Allocation Codes

1810

1459 Tkl Kirkwood Formation - lower member (silt
and clay facies)

2220

2740 Kmss Magothy Formation - Sayerville Sand
member

1820

1550 TKsrn Shark River Formation through
Navesink Formations

1830

1600 Tsr Shark River Formation

2230

2730 Kmsa Magothy Fomation - South Amboy
Fire Clay member

1840

1700 Tmg Manasquan Formation

2240

2810 Krwc Raritan Formation - Woodbridge Clay
member

1850

1705 Tmad Manasquan Formation - Deal
member

2250

2815 Krbr Raritan Formation - Bass River
Farmation

1860

1690 Tmqvt Manasquan and Vincentown
Formations

2260

2800 Kr Raritan Formation

2270

2820 Krfs Raritan Formation - Farrington Sand

1870|1900 Tht Hornerstown Formation member
1880|1790 Tvtht Vincentown and Hornerstown 2280(2800 Kp Potomac Formation
Formations 2290/2900 Kp Potomac Formation

1890

2154 Krbsh Red Bank Formation - Sandy Hook
mermber

1900

2200 Kt Tinton Formation

2300

2901 Kp3 Potomac Formation, Unit 3 {(upper
subsurface)

1810

2250 Kns Navesink Formation

2310

2902 Kp2 Potomac Formation, Unit 2 (middle
subsurface)

1920

2260 Kcd Ked cycle (subsurface equivalent of
Red Bank and Navesinic Formations)

2320

2903 Kp1 Potomac Formation, Unit 1 (lower
subsurface)

1930

246D Kc3 Ke3 cycle (subsurface equivalent of
Marshalltown, Wenonoah, and Mount Laurel
Formations)

2330

2897 njp New Jersey Piedmont Province

2340

3010 JTrns Newark Supergroup

1950

1805 Tsrtr Shark River Formation - Toms River
member

2350

3200 Jbs Basalt

1960

1452 Tac Atlantic City Formation

2360

3300 Jh Hook Mountain basalt

1970

1800 Tvt Vincentown Formation

2370

3500 Jp Preakness basait

1980

2150 Krb Red Bank Formation

2380

3550 Jps Preakness sandstone (between hasalt
flows)

1990

2152 Krbs Red Bank Formation - Shrewsbury
member

2385

3555 Jpg Preakness gabbroid

2000

2280 Kcd Ke4 cycle (subsurface equivalent of
Red Bank and Navesink Formations)

2390

3700 Jo Orange Mountain basait

2400

3800 Jd Diabase and granaphyre [polygon iabel]

2410

3801 Jd Diabase dike [line label]

Sand member

2010|2300 Kml Maunt Laurel Formation
2020|2350 Kmw Mount Laurel and Wenonah 2420|3850 Jg Granophyre
Formations 2430(3030 JTrbg Brunswick Group (Passaic Formation
2030|2400 Kw Wenanah Formation through Boonton Formation)
2040|2460 Kc3 Kaa cycle (subsurface equivalent of 2440 2070 Trb antnswnck Formation (superceded by
Marshalitown, Wenonoah, and Mount Laurel assaic, Fellville, Towaco, and Boanton
Formations) Formations) :
505012400 Kw Wenonah Formation 2450 anBESnoqb};r:c Raritan Formation - Raritan Fire Clay
2060|2450 Kmt Marshatltown Formation 2460|3110 Jb Boonton Formation
2070|2470 Ke2 Ke2 cycle 2470[3400 Jt Towaco Formation
20802605 Kol Ket cycle (subsurface equivalent of 2480(3600 Jf Feltville Formation
Merchantville, Woodbury, and Englishtown _ i
Formations) 2490|4000 JTrp Passaic Formation
2090|2500 Ket Englishtown Formation 2500|4100 Trpg Passaic Formation - gray bed
2100|2540 Kwbmv Woodbury and Merchantville lincludes JTrpg labels on some maps]
Formations . 2510(4150 Trpgh Passaic Formation - gray-bed
21102530 Kwbmc Woodbury, Merchantville, and hornfels [includes JTrpgh labels on some maps}
Cheesquake Formations 2520(4200 JTrph Passaic Formation - hornfeis
- -

. 2120|2550 Kwb Woodbury Formation 253014500 JTrps Passaic Formation - sandstone
2130|2600 Kmv Merchantvile Formation 2540(4505 JTrpst Passaic Formation - siltstane and
2140(2605 Ke1 Ke1 eycle (subsurface equivalent of mudstone

Merchantville, Woodbury, and Englishtown 2550(4510 JTrpms Passaic Formation - sandy

Farmations) mudstone
2150|2610 Keq Cheesequake Formation 256014508 JTrpm Passaic Formation - mudstone
2160|2704 Kmcb Magothy Formation - Clifiwood beds 2570|3120 Jbe Boonton Formation - basalt-clast
2170|2706 Kmmb Magothy Fomnation - Morgan beds S5 g?gg‘i?eraée =

cg Boonton Formation - gneiss-~cf

2180|2710 Kmas Magothy Formation - Amboy ol e fon - gnelss-clast

Stoneware Clay member 2500|3140 Jbeq Boonion Formation - quartzite-
2190|2850 Kmep Magothy, Raritan, and Potomac conqlomeciate n - quartzite-cias!

Formations - -

2600(3450 Jic Towaco Fommnation - lome
3200|2700 Kmg Magothy Fommation et L conglomerale
eltv -

5310|3720 Kmob Magothy Formation - OId Bridge ¢ Felwille Formation - conglomerate

2620

3800 JTrc Conglomerate
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2640

3950 JTreq Quartzite-clast conglomerate

2650

3860 JTresh Shale-clast conglomerate

2660

3970 JTrcl Limestone-clast conglomerate

3080

63800 Dkc Kalberg Limestone, Coeymans
limestone, Manlius limestone, and Coeymans
Formation, undivided

2670

4250 JTrpcq Passaic Formalion - quartzite-clast
conglomerate

3100

6885 Dc Coeymans Fomation

2680

4300 JTrpcl Passaic Formation - limesione-clast
conglomerate

3110

6901 Dcs Coeymans Formation - Stormville
member

2690

4350 JTrpesh Passaic Formation - shale-clast
conglomerate

3120

6902 Dcsi Coeymans Formation - Shawnee
Island member

2700

4400 JTrpsc Passaic Fommation - conglomeratic
sandstone

3130

6903 Dcpv Coeymans Formation - Peters Valley
member

2710

4450 JTrpsp Passaic Formation. - conglomerate
and pebbly-sandstone

3140

6904 Dedi Coeymans Formalion - Depue
Limestone member

3180

6920 Dkl Kalkberg limestone

3180

6940 Del Coeymans limestone

3170

6960 Dmi Manlius limestone

2720|5100 Trl Lockatong Formation
2730|5150 Trir Lockatong Formation - red bed
274015200 Trlh Lockatong Formation - hornfel

2750

5250 Trla Lockatong Formation -~ arkosic-
sandstone

3180

6961 Dmir Manlius limestone - Ravena member

3190

5962 Dmit Manlius limestone - Thacker member

2760

5300 Trls Lockatong Formation - sandstone

3200

7150 DSr Rondout Formation

2770

5305 Tric Lockatong Formation - conglomerate

2780

5310 Triscq Lockateng Formation - quartz-cobble.
conglomerate

3210

7151 D8m Rondout Formation - Mashipacong
member

2790

5350 Trisc Lockatong Formation - sandstone and
conglomerate

3220

7152 DSrd Rondout Formation - Duttonville
member

2800

5400 Trs Stockton Formation

3230

7153 DSrwd Rondout Formation - Whiteport
Dolomite member -

2810

5425 Trsc Stockton Formation - conglomerate

2820

5450 Trss Stockion Formation -~ cobble
conglomerate and sandstone [inciudes Trssc
labels on sorme maps]

3240

7200 DS1d Rondout and Decker Formations,
undivided

3250

7250 Sd Decker Formation

3260

7300 Sbv Bossardville limestone

2830

5500 Trscq Stockton Formation - quartz-cobbie
conglomerate

3270

7400 Shvy Berkshire Vaflay Farmation

2840

6025 njvr New Jersey Valley and Ridge Province

3280

7500 Sp Poxono Island Formation

2850

6125 * Green Pond Mountain Region, Kittatinny
Mountain, and Minisink Valley

2860

6130 gp Green Pond Mountain Region part of the
New Jersey Highlands

3290

7550 Sbp Berkshire Valley and Poxono Island
Formations, undivided [includes Spbv labels on
some maps]

3300

7600 Sb Bloomsburg red beds

2870

8150 Dsk Skunnemunk conglomerate

3310

7700 5! Longwaood shale

2880

6200 Dbv Bellvale sandstone

2890

6250 Dew Cornwall shale

3320

7705 Shf High Falls Formation (Superceded by
the Longwood shale and Bioomsbury red beds)

2900

6300 Dm Marcellus shale

3330

7800 8g Green Pond conglomerate [includes Sgp
labels on some maps]

2910

6350 Db Buftermik Falls and Onondaga
iimestones, undivided

3340

7900 Ss Shawangunk Farmation

2920

6360 Don Onondaga limestane

3350

8100 SOby Besmerville Intrusive Suite

2930

6400 Dkec Kanouse sandstone, Esopus
Formation, and Connelly conglomerate, undivided

3360

8120 30bs Nepheline syenite [includes Obs
labels on some maps]

2940

6450 Dkn Kanouse sandstone

2950

6500 Ds Schoharie Formation

3370

8140 SObl Lamprophyre, tinguaite, bostonite, and
malgnite, undifferentiated [includes Obt, Obp,
Obb,0Obn, Obl labels on some maps]

28960

6550 De Esopus Formation

2970

6600 Dcc Connelly conglomerate

3380

8160 S0Obb Quachitite breccia or volcanic breccia
fincludes Oba, Qvhb, Oub, labels on some maps)

2980

6650 Do Oriskany Group, undivided

3390

8200 Om Martinsburg Formation, undivided

2580

6720 Drs Ridgely sandstone

3000

6740 Dsc Shriver cherl

3400

8210 Omh Martinsburg Formation - High Point
member [includes Omhp labels on some maps]

3010

6760 Dg Glenarie Formation

3405

8215 Omhs Martinsburg Formation - High Point
member, sandstone facies

3020

6800 Dh Helderberg Group, undivided

3410

8220 Omhph Martinsburg Formation - High Point
member, hornfel

3030

6820 Dp Porl Ewen shale

3040

6840 Dmn Minisink imestone and New Scotland
Formatian, unidvided

3420

8230 Omr Mariinsburg Formation - Ramseyburg
member

3050

6860 Dmi Minisink imestone

3425

8235 Ombr Martinsburg Formation - slate and
graywacke facies

3060

6880 Dn New Scotland Formation

3430

8240 Omrh Martinsburg Formation - Ramseyburg
rmember, hornfel

3070

6881 Dnm New Scotland Formation -
Maskenozha member

8250 Omb Martinsburg Formation - Bushkill
member

3080

6882 Dnf New Scotland Formation - Flatbrookville
member

3450

8260 Ombh Marlinsburg Formation - Bushkill
member, hornfel
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34608300 OCjl Jutland klippe sequence,
undifferentiated [includes Ojt labels on some

- |maps]
. 3470(8320 OCjtb Jutland Klippe sequence, Unil B of

Perissoratis and other {1979) [inciudes Ojtb
labels on some maps]

348018340 OCjta Jutland klippe sequence, Unit A of
Perissoratis and other (1979) {includes Ojta
labels on some maps]

3490{8400 O Jacksaonburg limestone

3930

9340 * Granitic rocks

3940

9270 db Diabase dikes (unknown age)

3960

92B0 2Zd Diabase dikes

3860

9290 2v Metabasalt (inciudes Metavoicanic
rocks)

3970

9350 Ygm Mount Eve granite

3980

9400 Ybi Byram Intrusive Suite

3990

9420 Ybh Hornblende granite

3500]8410 Oju Jacksanburg limestone, undivided
3510(8420 Ojr Jacksonburg imestane, cement rock
facies

352018440 Ojl Jacksonburg limestone, cement
limestone facies

4000

9440 Ybs Homblende syenite

4010

8460 Ybb Biotite granite

4020

9480 Yba Microperthite alaskite

4030

9500 Ylh Lake Hopatcong intrusive Suite

3530(8450 Ojw Jacksonburg Limestone and seguence
at Wantage

3540|8460 Ow Sequence at Wantage

3550/8490 Oj+ All Paleozoic units above
Beekmantown Group, undivided

3560|8550 OCjk Jacksanburg limestone and Kittatinny
Supergroup, undivided

3570|8575 OCjwhb Jacksonburg limestone, sequence al
Wantage, and Beekmantown Group, undivided
3580[8600 OCk Kittatinny Supergroup

3580|8602 Ocku Upper Kittatinny
36008604 Ockm Middle Kittalinny
361018606 Ockl Lower Kittatinny

3620{8610 Ob Beekmantown Croup, undivided

363018620 Obu Beskmantown Group, upper part
364018630 Obl Beekmantown Group, lower part

3650/8640 Oo Ontelaunee Formation
3660|8642 Ooh Ontelaunee Formation - Harmonyvale

. membar
3670|8644 Oobr Ontelaunee Formation -~ Beaver Run

member
3680|8650 Oe Epler Formation
3690|8652 Oel Epler Formation - Lafayetia member
3700(8654 Oebs Epler Formation - Big Springs
member
3710|8656 Oebr Epler Formation - Branchviile member

3720!8660 Or Rickenback dolomite
3730|8662 Orh Rickenback dolomite - Hope member

4040

9520 Ypg Pyroxene granite

4050

8540 Yps Pyraxene syenite

4060

9560 Ypa Pyroxene alaskite

4070

9800 Y| Losee Metamorphic Suite

4080

9840 Yla Albite-oligoclase granite

4090

9900 Yd Diorite

4100

9960 Yma Microantiperthite alaskite

4110

9980 Ygb Gabbro

4120

9875 Yun Rocks of uncertain origin

4130

8590 ~ Gneissic rocks

4140

9585 bg Baltimore gneiss [not present in New
Jersey]

4150

9600 Ys Sysnite gneiss

4160

9700 Yms Metasedimentary racks

4170

9710 Yk Potassic-feldspar gneiss

4180

9720 Ym Microcline gneiss

4190

9730 Yb Biotite-quartz-feldspar gneiss

4200

9740 Ymh Hornblende-quartz-feldspar gnsiss

4210

9750 Ymp Clinopyroxene-quartz-feldspar gneiss

4220

9760 Yp Pyroxene gneiss

4230

9762 Ypb Pyroxene gneiss with abundant biotite

4240

9764 Yph Pyroxene gneiss with abundant
hornblende

4250

9766 Ypbh Pyroxene gneiss with abundant biotite
and hornbiende

3740|8664 Orl Rickenback dolomite - lower member
3750/8670 Os Stonehenge Formation

376018750 OCa Allentown dolomite

3770(8752 OCau Allentown dolomite - upper member
3780|8754 OCal Allentown dolomite - Limeport
member

3790(8800 Cl Leithsville Farmation

3800|8820 Ciw Leithsville Formation - Walkili member
3810|8840 Clha Leithsville Formation - Hamburg
member

3820|8860 Clc Leithsville Formation - Califon member
3830(8900 Clh Leithsvilie Formation and Hardyston
quartzite, undivided

3840|8920 Ch Hardyston guartzite

3B850/8930 Cc Chickies guartzite

3860(8998 * Igneous and metamorphic racks
3870/9970 Yg Gneiss, granofels, and migmatite
3880(/9210 * Schistose racks

38809220 CZm Manhattan schist

4260

9770 Ype Pyroxene-epidote gneiss

4270

8790 Yq Quartzite

4280

9795 Ye Epidote gneiss

4280

8820 Yo Quartz-oligoclase gneiss

4300

9860 Ylb Biotite-quartz-oligoclase gneiss

4310

9870 Ylh Hornblende-quariz-oligociase gneiss

4320

9880 Yh Hypersthene-quartz-plagiociase aneiss

4330

8910 Ya Amphibolite

4340

9920 Yam Migmalite

4350

9930 Ymg Monazite gneiss

4360

9940 Yhp Hornblende-plagioclase gneiss

4370

9950 Yhp Biotite-plagioclase gneiss

4380

9780 Yf Franklin marbie {includes Ymr labels on
some maps]

4390

9785 Yfi Franklin fimestone

4400

9788 Ywl Wildcat marble

3800(9240 CZs Serpentinite
3910|8250 CZw Wissahickon Formation

3920|9260 Zch Chestnut Hill Formation
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Picatinny Arsenal
Biennial CEA Certification Monitoring Report
Attachment No. 5

Maintenance Records for Monitoring Wells (CD)




Attachment 5

A PTA Well Maintenance Report was prepared in 2006, and is included in this Report
(provided as CD — attached to rear cover). Well repair recommendations were provided
in the Report, with follow-on repairs conducted during June 2006. A summary of well
repairs is provided on the following page (Attachment 5). Well tags, including well
permit number and ID were installed on 29 wells during the week of January 35, 2007.




Attachment 5

Summary of Major Well Repairs

"AREA | WEL - ““NECESSARY REPAIRS  :|. * MIADE ~ | - REPAIRED -
Re-install 2
E MW-12L Guard Posts Down Guard Posts 6/14/06
F 142MW-3 Well Destroyed by Snow Plow Replaced well 6/28/06
Broken Flush Mount Cover New Flush
F 138MW-3 Assembly Mount/Pad 6/14/06
Broken Fiush Mount Cover New Flush
F 61MW-1B Assembly Mount/Pad 6/14/06
Fallen Tree Next to Well Needs
L 162MW-1 tobe Removed = | = ;e e
Broken Flush Mount Cover New Flush
L 161MW-1B Assembly Mount/Pad 6/13/06
Re-install Guard
L 35MW-3 Guard Post Down Post 613/06
Re-install Guard
L 91MW-3 Guard Post Down Post 6/13/06
L 168MW-1 Well Destroyed by Snow Plow Replaced well 6/28/06
Broken Flush Mount Cover New Flush
L 171MW-4 Assembly Mount/Pad 6/13/06
Re-install Guard
L DM10-1 Guard Post Down Post 6/13/06




Picatinny Arsenal
Biennial CEA Certification Monitoring Report
Attachment No. 6

Well Abandonment Forms



DWR-020
702

New Jersey Department of Envuonmental Protectlon
Water Supply Element ’Bureau of Water Allocation

WELL ABANDONMENT REPORT

. MAIL Bureau of Water Allocation
: PO Box 426

WELL PERMIT # 25 ~ 33434

of well gealed

Trentori, NJ 08625-0426 DATE WELL SEALED ___ 5/93/05"
PROPERTY OWNER __US ~ Heny ARl
ADDRESS. f0vte 1S toath flntime, Hueml NT 096
WELL LOCATION
Street & No., Township, County
793 AA A
Well No. Lot No. Block No.
USE OF WELL PRIOR TO ABANDONMENT: _ o 7oRNV 6
REASON FOR ABANDONMENT: Ao /z'i%ze NEEYED
WAS ANEW WELL DRILLED? [J YES K| NO PERMIT # OF NEW WELL

Cross-section

Draw a sketch showing distance and relations of well sitc to

E?Iﬁé?gglﬂﬁ OF WELL ‘?3?,' of sealed well neares( roads bmldmgs etc.
CASING LENGTH 0.2 "

SCREEN LENGTH Vi

NUMBER OF CASINGS /

MATERIAL USED TO DECOMMISSION WELL:

3 Gallons of Water t
53 Lbs. of Cement NN K GITE |5
=] Lbs. of Bentonite AS-BUILT WELL LOCATION
— Lbs. of Sand/Gravel (NAD 83 HORIZONTAL DATUM) 4N
5. of sand/uravel NJ STATE PLACE COORDINATE IN US SURVEY FEET
(none if well is contaminated)
NORTHING: __ ___ EASTING: __ _ -
FORMATION: Consolidated OR
__X__ Unconsolidated LATITUDE: __ _ _ ' _ " LONGITUDE: __ _ __ ' __ .
To permit adequate grouting, the casing should remain in place, but ungrouted liner pipes or any other obstructions must
be removed. Pressure grouting is the only accepted method.
WAS CASING LEFTINPLACE? KIYES [INO CASING MATERIAL:__PVC
WERE OTHER OBSTRUCTIONS LEFT INWELL? [IYES ¥INO WHAT WERE THE OBSTRUCTIONS:
IF "YES", AUTHORIZATION GRANTED BY ON
(NJDEP Official) (Date)
Was an alternative decommissioning method used and/or approval to decommission granted by a DEP official? [JYES EINO
IF "YES", authorization granted by ON
(NIDEP Official) (Date)
I'certify that this well was sealed in accordance with N.J.A.C. 7:9D-3 et seq. -
IR izt P Boy 413 Wesr CREEK NT 0509) i oS
Performing W Brk «Print or Type) %( / Address Mailing Date
Name of NI Licensed Well Driller A @ 3

Sigr mmle of NJ Licensed Weli Drilier Performmng Work Registrauon #

COPRIES: White - Water Allocation Yellow - Owner Pink - Hoealth Nant Rnldnamead D



: 110_ S of Watcr
gb 3. of Cement

Consohdated

Unconsolidated - LATITUDE: __ - _:_:ﬁ' _ _ LONGITUDE A
TO pemut adequate groutmg, the casmg should remam in place but ungrouted lmer plpes or any other obstrucuons must SRR
emoved. ! Aressure grouung 1s the only accepted method

o

WAS CAS -'G LEFT IN PLACE‘7

EYES DNO

(“‘AGING MATERIA :

3WERE OTHER OBSTRUCTIONS LEFT N W’ELL‘7

EIYES EIN@ WHAT WERE THE: OBSTRUCTION

1 5T i

A 'é - i {
Pcrfomnng Work (Print or Type) Mallmg Date
Name of NJ Licensed Weli Driller : f PleY; BT

' S] gnatme of Nl L;censed Well Driller Performmg Work™

Regmtrat:on #
COPIES:

Goldenrod - Driller

White - Watey 4iinccion Yeilow ~ Ghener Pink - Health Dept.



of e11 sealed

S -

' ncarest roads bu1ld1ngs et

"ciAS'I'NG"LENG:rﬁ S
- SCREEN LENGTH -
. NUMBER OF CASINGS

AT :

: '._"‘Gallons of Water
L Lbs of Cement,.f '

AS~BUILT WELL LOCATION: -
(NAD 83 HORIZONTAL DATUM)

f,FORMATION

S Unconsohdated T ATITUDE: "_ o . v LONGHUDE: __ _

. _To penmt adequatc grouung, the casmg should remain in placc_ but unglouted liner plpes or any oth(,r obstrucuons must
" be removed Pressure groutmg JS the only acoepted method 7 L . RS :

AS CASING LEFT IN PLACB? -
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Picatinny Arsenal
Biennial CEA Certification Monitoring Report
Attachment No. 8

Results of Ground Water Analysis



Picatinny Arsenal
Biennial CEA Certification Monitoring Report
Attachment No. 8
Maximum Detected Contaminant Concentrations at Bedrock Wells

RDX 30 0.3
Aluminum 10800 200
Arsenic 5.8 3
Beryllium 1 1
Cadmium 11.4 4
Iron 5800 300
Lead 48.0 5
Manganese 1650 50
Sodium 74800 50000
bis(2-Ethylhexyl)phthalate 6.10 3
Benzene 3.8 1
Carbon tetrachloride 9.9 1
1,2-Dichloroethane 2 2
1,1-Dichlorosthene 2 1
Methylene chloride 15.0 3
Tetrachloroethene 9.1 1
. Trichloroethene 130 1

! Maximum concentration detected
2 New Jersey Groundwater Quality Criteria



Picatinny Arsenal

Biennial CEA Certification Monitoring Report

Attachment No. 8

Maximum Detected Contaminant Concentrations at Overburden Wells

1,1,1-Trichloroethane 30 250000
1,1-Dichloroethene 38.2 5
1,2-Dichloroethane’ 4.81 0.3

2,4,6-Trinitrotoluene 82 1.2

2-Butanone 4200 200
Aluminum 25500 3
Arsenic 387 1
Benzene 2.4 4
Beryllium 3.1 70
beta-BHC 0.12 300
bis(2-Ethylhexyl)phthalate 200 5
Bromodichloromethane 4.7 50
Cadmium 303 2
Carbon tetrachloride 301 100
Chloride 1550000 50000
Chromium 1060 0.5
cis-1,2-Dichlorosthene 1440 2000
Dibromochloromethane 4.2 0.04
tron 125000 3
Lead 64.4 1
Manganese 12200 1
Mercury 2.2 300
Methylene chloride 32.5 1
Nickel 271 1
Perchiorate 48.4 2
RDX 220 1
Sodium 13300000 70
Tetrachloroethene 93.2 3
Thallium 6.3 1
Trichloroethene 6790 30
Vinyl chloride 559 1
Zinc 6900 1

1 Maximum concentration detected
2 New Jersey Groundwater Quality Critetla
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Attachment 9 — Name and Address Copy List

Ms. Joan Brambhall

Morris County Clerk

Hall of Records Administration Building
Court Street

P.O. Box 315

Morristown, NJ 07963-0315

Ms. Gabrielle Voight-Cherna
Wharton Town Clerk

10 Robert Street

Wharton, New Jersey 07885

Ms. Mary Cilurso

Rockaway Town Clerk

65 Mt. Hope Road
Rockaway, New Jersey 07866

Mr. Donald Costanzo

Dover Town Board of Health
37 North Sussex St.

Dover, New Jersey 07801

Ms. Donna Costello
Denville Town Clerk

1 St. Mary’s Place
Denville, New Jersey 07834

Ms. Cindee DeGennaro

Jefferson Health Department

1033 Weldon Road

Lake Hopatcong, New Jersey 07849

Ms. Lydia Magnotti

Jefterson Town Clerk

1033 Weldon Road

Lake Hopatcong, New Jersey 07849

Mr. James H. Norgalis
Denville Health Officer

1 St. Mary’s Place
Denville, New Jersey 07834
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Mr. Howard Steinberg

Morris County Health Management Office
W. Hanover Ave.

Parsippany, NJ 07054

Ms. Diane Trocchio

Rockaway Acting Director of Health and Welfare
65 Mt. Hope Road

Rockaway, New Jersey 07866

Ms. Marge Verga

Dover Town Clerk

37 North Sussex St.
Dover, New Jersey 07801

Mr. Mathew Zachok
Wharton Health Officer

10 Robert Street

Wharton, New Jersey 07885

New Jersey Department of Environmental Protection
Division of Water Supply, Bureau of Water Allocation
401 East State Street, P.O Box 426

Trenton, NJ 08625-0426

New Jersey Department of Environmental Protection
Division of Water Supply, Bureau of Safe Drinking Water
401 East State Street, P.O Box 426

Trenton, NJ 08625-0426

Page 2 of 2





