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PRELIMINARY IDENTIFICATION OF SITE SPECIFIC

PROBABLE STATE ARARs

Last Update: December 31, 1989

SITE NAME: DATE: 03/07/90

The ARAR and TBC information is categorized as chemical-specific
requirements that may define acceptable exposure levels and therefore
be used in establishing preliminary remediation goals; as location-
specific requirements that may set restrictions on activities within
specific locations such as floodplains or wetlands; and as action-
specific, which may set controls or restrictions for particular treat-
ment and disposal activities related to the management of hazardous
wastes. Under each catagorie (ie. action specific, location specific,
and chemical specific) are various areas of interest or subjects.

Under each subject are those documents which are ARARs (ie., those
regulations which have been promulgated and are applicable or relevant
and appropriate) and those which are to be considered (TBC), such as
proposed regulations and guidence documents. A brief description of
each document will be listed. The TBC documents listed will also have
a ref.* used for referencing the hard copy.

After the preliminary identification of ARARs is complete the
appropriate divisions should be contacted in order to confirm that
a given document is an ARAR or TBC for that particular site and that
it is being interpreted correctly.

A point of contact has been established within each division tc
answer questions regarding ARARs and TBCs.

• DIVISION OF COASTAL ({SOURCES *
ROBERT PIE.. C h i e f , Bur*»u of Freshwater Wetland* Permits .............................(609) 9&4-0853

• DIVISION Of ENVIRONMENTAL QUALITY •
FRANK COSOL1TO, Acting Chief, Office of Operation* ....................................(609) 984-5287

• DIVISION Of HAZARDOUS VASTE MANAGEMENT •
SNIRLEE SCH1FFMAN, Chiif. lureau of Regulation Classification I Tech Attt ............ .(609) 292-8J-'

• DIVISION Of PARKS i FORESTRY •
THOMAS HAMPTON, Administrator. Offiet of Natural Landa Management .................... .(609) 984-U39

• DIVISION OF SOLID WASTE MANAGEMENT •
EDWARD IGNORES, Assistant Director, Solid Waste Management Regulation .................(609) 293-6724

• DIVISION OF WATER RESOURCES •
ARNOLD SCHIFFMAN, Assistant Director, Ground Water Quality Management Element .........(609) 292-5262

Question* or CoMents Concerning this Program: o
John Mage*, lureau of Site Management o

(609) 633-0769 ^



T A B L E O F C O N T E N T S

I. ACTION ARARs/TBSs
Air Stripping ............................................ A-l
Closure and Post-Closure Activities ...................... A-3
Combustion, Incineration & Resource Recovery ............. A-4
Discharge of Effluent .................................... A-9
Discharge to Ground Water ................................ A-ll
Discharge to Surface Water ............................... A-13
Emergency Response ....................................... A-16
Emissions to Air ......................................... A-17
Hazardous/Solid Waste Definition ......................... A-25
Hazardous/Solid Waste Management ......................... A-28
Hazardous Waste Facility Management ...................... A-32
Hazardous Waste Facility Siting .......................... A-34
Land Placement ........................................... A-35
Noise Pollution .......................................... A-36
Pesticide Use ............................................ A-3S
Pollution Control ........................................ A-42
Radiation Protection ..................................... A-47
Right-to-Know ............................................ A-49
Risk Assessment .......................................... A-50
Sampling ................................................. A-52
Soil Decontamination ..................................... A-53
Solid Waste Flow ......................................... A-54
Storage - Tanks etc. ..................................... A-55
Underground Injection .................................... A-60
Underground Storage Tanks ................................ A-61
Wastewater Treatment ..................................... A-€ 2
Water Supply ............................................. A-66
Well Drilling, Sealing & Pump Instalation ................ A-T:

II. LOCATION ARARs/TBCs
Coastal Areas ............................................ L-l
Delaware and Raritan Canal State Park .................... L-4
Delaware River Basin ..................................... L-5
Flood Hazard Areas ....................................... L-6
Habitats of Endangered Plants/Animals .................... L-8
Hackensack Meadowlands District .......................... L-5
Natural Areas ............................................ L-10
New Jersey Pinelands ..................................... L-li
Recreational Areas ....................................... L-l3
Riparian Lands ........................................... L-14
Soil Conservation Districts .............................. L-15
State Trials System ...................................... L-l6
Waterfront/Harbour ....................................... L-17
Wetlands ................................................. L-16
Wild and Scenic Rivers ................................... L-19

III. CHEMICAL ARARs/TBCs
Acenaphthalene - Beryllium ............................... C-l
Bis(2-chloroethyl)Ether - 2-Chloronaphthalene ............ c-2
4-Chlorophenyl Phenyl Ether - 1,2-Dichloroethane ......... C-3
1,1-Dichloroethylene - Hexachlorob*nz«ne ................. C-4
Hexachlorobutadiene - Naphthalene ........................ C-5
Nickel - Toxaphene ....................................... C-6
Trichlorobenzene - Zinc .................................. C-7
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A C T I O N ARA Rs/T B Cs

AIR STRIPPING

[ 1] TYPE: 71-
DOCUMENT:
(memo from Asst. Director O'Sullivan) - 10/27/87 [ref=

DESCRIPTION:
Policy on permit submittal.
Short term pilot tests of air pollution control equipment or other
environmental cleanup equipment.
PREREQUISITE:

[ 2] TYPE: T;
DOCUMENT:
Draft: Air Stripping Guidelines, [ref=
(Mer.o from Asst. Commissioner Tyler)

DESCRIPTION:
Criteria for air pollution control requirements and exemptions.

PREREQUISITE:
Guidelines

[ 3: TYPE: 7
DOCUMENT:
(Memo from Milton Polakovic) - 12/8/82 [ref=
Air Stripping of Contaminated Water
DESCRIPTION:
Prohibition of air pollution.
Control and prohibition of particle emissions.
Permits and certificates required.
Control and prohibition of emissions of volatile organic substances.
Control and prohibition of emissions of toxic substances.

PREREQUISITE:
Contaminated Water

[ 4] TYPE: I'.
DOCUMENT:
Letter to Robert Palasits [ref=
Elizabethtown Water Co.
6/17/85

DESCRIPTION:
Amended permit conditions with respect to total flow rate, emmissions rat
and testing.

o
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PREREQUISITE:
Waste contaminated with TCE and PCE

[ 5- TYPE: TE:
DOCUMENT:
(Memo From William O'Sullivan) - 3/23/87 [ref*
Information Required to Determine if Equipment Used in Hazardous Waste Sitr
Cleanups Complies with N.J. Air Pollution Control Regulations
DESCRIPTION:
Information required for air pollution control permits must be submitted
for review and approval of equipment to be used in hazardous waste site
clean-ups.
PREREQUISITE:
Hazardous waste site cleanup

o
o
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CLOSURE AND POST-CLOSURE ACTIVITIES

[1] TYPE: AFJ
DOCUMENT:
N.J.A.C. 7:26-1 through 6, 14 & 15 NON HAZARDOUS WASTE REGULATIONS
7:26-2 Disposal
DESCRIPTION:
Landfill operations requirements.
Operational requirements for incinerators transfer stations, processing
facilities and resource recovery facilities.
Written approval necessary prior to excavation, disruption or removal of
deposited material.
Rules concerning smoking, smoldering or burning landfills.
Requirements for closure and post-closure ativities at landfills.
Criteria for engineering designs.
Requirements for landfill recordkeeping.
PREREQUISITE:
Collection, transportation, processing and disposal of non hazardous solii
waste.

[ 2] TYPE:
DOCUMENT:
N.J.A.C. 7:26-1 THROUGH 6, 14 & 15; NON HAZARDOUS WASTE REGULATIONS
7:26-2A Additional Specific Disposal Regulations for Sanitary Landfills

DESCRIPTION':
Sanitary landfill design regulations.
PREREQUISITE:
Collection, transportation, processing and disposal of non hazardous
solid waste.

[ 3] TYPE: -
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-9 Requirements for Hazardous Waste Facilities

DESCRIPTION:
Accumulation of hazardous waste allowed for 90 days without permit.
General hazardous waste facility standards.
Ground water monitoring system required.
Contingency plan and emergency procedures required.
General closure requirements.
General post-closure care requirements.
Financial requirements.
Liability requirements.
PREREQUISITE:
Hazardous waste and hazardous waste facilities. >
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COMBUSTION,INCINERAT. & RZS. RECOVERY

[ 1] TYPE:
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-3 Smoke from Combustion of Fuel
DESCRIPTION:
Emission of given levels of visible smoke prohibited.
Stack testing required at Departments request.
PREREQUISITE:
Combustion of fuel in stationary inderect heat exchangers, marine
installations, mobile sources, internal combustion engines and turbine
engines.

[ 2] TYPE: A.-.
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-9 Sulfur in Fuels
DESCRIPTION:
Prohibition of use of fuels with sulfur content above prescribed levels.
Prohibition of sulfur containing fuel which causes S02 emissions
above prescribed levels.
PREREQUISITE:
Combustion of sulfur containing fuels.

[ 3] TYPE: A?
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-10 Sulfur in Solid Fuels

DESCRIPTION:
Prohibition of use of solid fuels with sulfur content above prescribed le-.
Prohibition of sulfur containing solid fuels which causes S02 emissions
above prescribed levels.
Expansion, reconstruction or construction of solid fuel burning units
prohibited for those units which will not meet given emissions standards.
PREREQUISITE:
Solid fuels containing sulfur

[ 4]
DOCUMENT:
N.J.A.C
7:27-11

TYPE: A?

7:27 AIR POLLUTION CONTROL
Incinerators

o
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DESCRIPTION:
Construction standards.
Emissions standards for particles and smoke.
Stack testing required at the request of the Department.
Permit to construct and certificate to operate required.
PREREQUISITE:
Incineration.

[ 5] TYPE: A?-;
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-19 Waste Derived Liquid Fuels
DESCRIPTION:
Standards for constituents of waste derived liquid fuels.
Requirements for burning waste derived liquid fuels.
Requirements for use of waste derived liquid fuels at site of generation.
Sampling and analysis requirements for sellers, suppliers and distributers
of waste derived liquid fuels.
Recordkeeping requirements for sellers, distributers and suppliers of
waste derived liquid fuels.
Emissions testing required at the request of the department.
Permit to construct and certificate to operate required.
Waste derived liquid fuels not within standards must be accompanied by
hazardous waste manifest.
Prohibitions against blending of wastes into fuels.

PREREQUISITE:
All persons producing, storing, marketing, delivering or burning liquid
fuels.

r 6] TYPE: AJ.
DOCUMENT:
N.J.A.C. 7:26-1 through 6, 14 & 15 NON HAZARDOUS WASTE REGULATIONS
7:26-2 Disposal
DESCRIPTION:
Landfill operations requirements.
Operational requirements for incinerators transfer stations, processing
facilities and resource recovery facilities.
Written approval necessary prior to excavation, disruption or removal of
deposited material.
Rules concerning smoking, smoldering or burning landfills.
Requirements for closure and post-closure ativities at landfills.
Criteria for engineering designs.
Requirements for landfill recordkeeping.
PREREQUISITE:
Collection, transportation, processing and disposal of non hazardous solid
waste.

[ 7] TYPE:
DOCUMENT:
N.J.A.C. 7:26-1 THROUGH 6, 14 6 15; NON HAZARDOUS WASTE REGULATIONS
7:26-25 Additional Specific Disposal Regs for Thermal Destruction Facilitit
Transfer Stations, Materials Recovery Facilities, Co-composting 4 Compostir
DESCRIPTION:
Additional specific disposal regulations fot thermal destruction facilities
and materials recovery facilities.
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PREREQUISITE:
Collection, transportation, processing and disposal of non hazardous
solid waste.

[ 8] TYPE: A
DOCUMENT:
N.J.A.C 7:26 HAZARDOUS WASTE REGULATIONS
7:26-14 Resource Recovery Grants
DESCRIPTION:
Rules governing the disposition of appropriations pursuant to the Natural
Resources Bond Act, P.L. 1981, c.278.
PREREQUISITE:
Hazardous Waste and Hazardous waste facilities.

[ 9] TYPE: A.
DOCUMENT:
N.J.A.C. HAZARDOUS WASTE REGULATIONS
7:26-15 Recycling Grants and Loans Program
DESCRIPTION:
Rules governing the dispostion of grants and loans pursuant to the Recycl
Act, P.L. 1980, c.70.
PREREQUISITE:
Hazardous waste and hazardous wasate facilities.

TYPE: A[10]
DOCUMENT:
N.J.A.C 7.26 HAZARDOUS WASTE REGULATIONS
7:26-14A
DESCRIPTION:
Will supercede subchapters 14 and 15 and govern the dispostion of
appropriations from P.L. 1985, c.330,331 and 335, and P.L. 1980, c.7C.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[11] TYPE: f-.r
DOCUMENT :
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-10 Additional Operational and Design Standards for Hazardous Waste
Facilities.
DESCRIPTION:
Location standards for new hazardous waste facilities.
Additional tank requirements.
Additional requirements for hazardous waste incinerators.
Additional requirements for use and management of containers.
Additional requirements for surface impoundments.
Additional requirements for hazardous waste landfills.

o
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PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[12] TYPE: AFA--
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-11 Additional Requirements for Hazardous Waste Facilities Operating
Under Existing Facility Status
DESCRIPTION:
Additional tank requirements.
Additional requirements for surface impoundments.
Additional requirements for hazardous waste landfills.
Additional requirements for hazardous waste incinerators.
Additional requirements for thermal treatment.
PREREQUISITE:
Hazardous waste facilities.

[13] TYPE:
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-12

DESCRIPTION:
Requirements for permitting of Hazardous Waste Facilities.
PREREQUISITE:
Hazardous waste facilities.

[14] TYPE: 7:
DOCUMENT:
Permit and Certificate rref=
No. 68328
Incinerator Perr.it Conditions; Rollins Environmental Services

DESCRIPTION:
Operating requirements.
Analytical and reporting requirements.
Revision of waste analysis requirements for certain wastes.
Halogen limit on waste feed.
Stack emissions testing.
Performance standards.
Monitoring and inspections required.
PREREQUISITE:
Hazardous waste incinerator.

[15] TYPE: 7E:
DOCUMENT:
2/83 Addendum 3/1/84 [ref*
Air Pollution Control Guidelines for Resource Recovery Facilities and
Incinerators
DESCRIPTION:
Maximum air contaminant emission rates. 5*
Testing requirements. o
Minimum design standards.

oo
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PREREQUISITE:
Guidelines.

[16] Ti?E: TBC
DOCUMENT:
(Memo from Iclal Atay) - 5/30/86 [reft
BROS Concept Egineering Report
DESCRIPTION:
Requirements for decontamination, dismantling, removal and disposal of
temporary storage tanks.
Specifications for on site wastewater treatment facilities.
Requirements for thermal destruction facilities.
PREREQUISITE:
Temporary storage tanks.

[17] TYPE: IE:
DOCUMENT:
Permit to Construct, Install or Alter Control Equipment, Temporary [ref=
Certificate to Operate and Prevention of Significant Deterioration Perr.it
Warren Energy Resources Co. 6 Bergen County Resource Recovery Facility.
DESCRIPTION:
Emission limits and testing requirements.
Operating requirements.
Maintenance requirements.
Recordkeeping requirements.
New Source Performance Standards (NSPS) and National Emission Standards fcv
Hazardous Air Pollutants (NESHAP).
Emission offsets.

PREREQUISITE:
Permit for municipal waste incineration.

o
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DISCHARGE OF EFFLUENT

[ 1] TYPE: A?.-
DOCUMENT:
N.J.A.C 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:i4A-l General Information
DESCRIPTION:
Consolidation of permit processing.
General prohibitions.
Severability.
Conflict of interest.
Fee schedule for NJPDES permits.
PREREQUISITE:
Discharges requiring a NJPDES permit.

' 2] TYPE: A-.'
DOCUMENT:
N.J.A.C 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:l4A-2 General Requirements for the NJPDES Permit

DESCRIPTION:
Application requirements.
Effect of a permit.
Transfer of permits.
Rules concerning emergency permits.
Continuation of expiring permits.
Conditions applicable to all permits.
Establishing permit conditions.
Duration of permits.
Schedules of compliance.
Requirements for recording and reporting of monitoring results.
Modification, suspension or revocation of permits.
Termination of permits.
PREREQUISITE:
Discharges requiring a NJPDES permit.

; 3] TYPE: ;
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELLIMINATION SYSTEM (NJ?Z:
7:14A-10 Filing Requirements for NJPDES Permits

DESCRIPTION:
Scheduale for the submission of applications.
Filing requirements for the following:
- discharge to surface water
- indirect discharge
- Industrial Waste Management Facilities
- surface impoundments
- land application of sludge and seepage >
- land application of effluents by spray irrigation o

o
o
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- land application of effluents by overland flow
- land disposal by infiltation-percolation lagoons
- discharges from sanitary landfills
- underground injection control

Environmental Assessment for a dicharge allocation certificate.
PREREQUISITE:
Discharge requiring a NJPDES permit.

; 4] TYPE: '
DOCUMENT:
Permit No. NJ0056715 [re*

DESCRIPTION:
Effluent limitations and monitoring requirements.

PREREQUISITE:
EXAMPLE

[ 5] TYPE: 7:
DOCUMENT:
Guidelines - Wastewater Discharge 'ref=
DESCRIPTION:
Mir.ir.um requirements for treatability study of industrial wastewater
discharge to POTW.
PREREQUISITE:
Guidelines.

[ 61 TYPE:
DOCUMENT:
Interstate Sanitation Commission - 9/77 're

DESCRIPTION:
ISC water quality regulations.

PREREQUISITE:
Interstate Sanitation District.

o
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DISCHARGE TO GROUND WATER

[ 1] TYPE:
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-9 Requirements for Hazardous Waste Facilities
DESCRIPTION:
Accumulation of hazardous waste allowed for 90 days without permit.
General hazardous waste facility standards.
Ground water monitoring system required.
Contingency plan and emergency procedures required.
General closure requirements.
General post-closure care requirements.
Financial requirements.
Liability requirements.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[ 2] TYPE:
DOCUMENT:
N.J.A.C.
7:10-11.1 et. seq. Standards for the Construction of Public Community
Water Systems
DESCRIPTION:
Materials to be submitted for approvl.
General requirements for public community water systems.
Rules concerning ground water supplies.
Rules concerning surface water supplies.
Requirements for pumping stations.
Requirements for distribution systems.
Requirements for distribution storage
Rules concerning chemical handling and feeding.
Rules on additional treatment processes.
Requirements for pretreatment.
Rules concerning filtration.
Rules concerning disinfection.
PREREQUISITE:

' 3] TYPE:
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:i4A-6 Additional Requirements for Discharges to Ground Water (DGW)
DESCRIPTION:
Hazardous waste monitoring required.
Requirements for ground water monitoring system.
Requirements for sampling and analysis concerning DGW.
Preparation, evaluation and response for DGW
Contingency ground water assessment program required.

COA.
A-ll



Requirements for recordkeeping and reporting for DGW.
Ground water sampling procedures.
Requirements for monitoring well installation and design.
Discharges which do not require DGW permit.
Criteria for ground water protection and response.
PREREQUISITE:
Discharges requiring a NJPDES permit

[ 4] TYPE: 7
DOCUMENT:
(ineino from Director McCann) - 6/3/88 [ref =
Division of Water Resources
DESCRIPTION:
DKR policy for developing ground water corrective action criteria.
PREREQUISITE:

o"a
o
o
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DISCHARGE TO SURFACE WATER

[ 1] TYPE: A.=_-
DOCUMENT:
N.J.A.C.
7:9-4.1 et seq. Surface Water Quality Standards
DESCRIPTION:
Designation/Categorization of surface waters.
Restrictions on use of and discharge to surface waters.
PREREQUISITE:
Protection and enhancement of surface water resources.

[ 2] TYPE:
DOCUMENT:
N.J.A.C.
7:9-5.1 et seq. Wastewater Discharge Requirements.
DESCRIPTION:
Effluent standards for discharge to surface waters.
Minimur. treatment requirements for discharge to surface waters.
PREREQUISITE:

' 3] TYPE: A?-
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:i4A-3 Additional Requirements Applicable to Discharges to Surface Water.

DESCRIPTION:
Requirements for discharge allocation certificate
Point sources subject to a DSW permit:

- concentrated animal feeding operations
- concentrated aquatic animal production facilities
- aquaculture projects
- silviculture activities
- separate storm sewers

Requirements for a general permit.
Additional conditions applicable to all DSW permits.
Additional conditions applicable to specified categories of DSE perir.its.
Emergency plans to be submitted by all applicants for DSW permit
unless exempted.
Establishing additional DSW permit conditions.
Duration of certain DSW permits.
PREREQUISITE:
Discharges requiring a NJPDES permit.

[ 4] TYPE: A?
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:l4A-9 Specific Procedures Applicable to Discharges to Surface Water >
DESCRIPTION: §
Individual permits required on a case-by-case basis
Fact sheet required for a DSW permit. 0
Variances under the state and federal acts. o
Special procedures for decisions on thermal *""

i—ii—i
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PREREQUISITE:
Discharges requiring a NJPDES permit.

[ 5] TYPE:
DOCUMENT:
Indirect Discharge Permitting Procedures. rr

DESCRIPTION:
Permit requirements for NJPDES/SIU

PREREQUISITE:

' 6] TYPE: T=.
DOCUMENT:
Sample Permit Applications [ref=
DESCRIPTION:
Samples, general information, requirements for completion, etc.
PREREQUISITE:

: 7- TYPE: ---
DOCUMENT:
(Mer.o from Ed Post) - 3/1/83
Checklist for Development of Best Professional Judgement Permits
DESCRIPTION:
Considerations used in preparing NJPDES - DSW permit.

PREREQUISITE:
Policy/Procedure.

' S1

DOCUMENT:
(Mer.o form A. Catanese) - 6/25/85
Discharge to Surface Water Permit Requirements for Spill Cleanups

DESCRIPTION:
Tir.e frame for submitting permit applications.
PREREQUISITE:

' 9] TYPE:
DOCUMENT:
Toxics Management - [re
Regulating Point Source Discharge of Toxic Substances into N.J. Waters.
DESCRIPTION:
Permit requirements.
Requirements for remedial actions with respect to discharges.
Case studies.

o
o
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PREREQUISITE:

[10] TYPE: :
DOCUMENT:
(Memo from Edward H. Post) - 11/1/83 [ref:
Required Information for Discharge to Surface Waters (DSW) from Superfu.-.:
Sites
DESCRIPTIpN:
Information required for a superfund site DSW permit.
PREREQUISITE:
Pol icy/Procedure.

25
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EMERGENCY RESPONSE

[ 1] TYPE: AF.
DOCUMENT:
N . J . S . A.
26:2C-19 Notice of a Release of a Hazardous Substance into the Atmosphere

DESCRIPTION:
Immediate notification to the Department hotline of any air release
incident is required.
Penalties for failure to notify:

1st violation - $10,000
2nd violation - $25,000
subsequent violation - $50,000

PREREQUISITE:
Air Release of hazardous substance.

[2] - TYPE:
DOCUMENT:
N . J . A. C .
7:i(E) water Pollution Control

DESCRIPTION:
Immediate notification to the Department hotline is required for any
spill of hazardous materials.

PREREQUISITE:
No minimum reportable quantity.

oo
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EMISSIONS TO AIR

[ 1]
DOCUMENT:
N.J.S.A.
26:2c-19(e)

DESCRIPTION:
Procedures for reporting releases of air contaminants.

PREREQUISITE:
Release which poses threat to public health and the environment.

TYPE: A!

[ 2] TYPE: A!
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-2 Open Burning

DESCRIPTION:
By pernit only where no other known method of disposal can be used
without hazard.
PREREQUISITE:
Dangerous materials including, but not limited to explosives, nitrocell_l
and elemental sodium.

TYPE: .-.; 3]
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-3 Sr.oke fron Combustion of Fuel

DESCRIPTION:
Er.ission of given levels of visible smoke prohibited.
Stack testing required at Departments request.
PREREQUISITE:
Cc-bustion of fuel in stationary inderect heat exchangers, marine
installations, mobile sources, internal combustion engines and turbine
engines.

[ 4]
DOCUMENT:
N.J.'A.c' 7:27 AIR POLLUTION CONTROL
7:27-4 Combustion of Fuel

DESCRIPTION:
Emission of particles of fuel combustion in excess of maximum
allowable limits prohibited.
Emission tests required when requested by the Department.
Fuel burning equipment is subject to provisions of 7:27-8.

TYPE:

O
O
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PREREQUISITE:
Fuel burning equipment where heat input rate is greater than 1,000,00:
BTU/hour.

[5] TYPE: A.-.
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-5 Prohibition of Air Pollution
DESCRIPTION:
Air pollution prohibited.
PREREQUISITE:
General provisions.

[ 6] TYPE
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-6 Particles from Manufacturing Process
DESCRIPTION:
Emission of particles in excess of maximum allowable limits prohibited
PREREQUISITE:
Manufacturing process with given exceptions.

[ 7] TYPE
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-7 Sulfur, Industrial Sources

DESCRIPTION:
Emission of sulfur compounds above prescribed limits prohibited.
Er.ission tests required at the request of the Department.
PREREQUISITE:
Industrial sources.

[ 8] TYPE: .
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTI9N CONTROL
7:27-8 Permits and Certificates
DESCRIPTION:
Permits to construct and certificates to operate required for new or al~
air pollution control apparatus or equipment.
Perr.its and certificates required for the following:

- all control apparatus
- equipment in a surface coating process including, but not limited
to, spray and dip painting, roller coating, electrostatic deposit:.
or spray cleaning, from which emissions occur and in which the
quantity of material used is > or - 1 gal. in any hour.

- unheated, open top surface cleaners with a top opening of > 6 sq.f
- all heated open top surface cleaners.
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- all conveyorized surface cleaners.
- other Surface cleaning equipment including, but not limited to,
degreasing, etching, pickling or plating, from which emissions
occur from a tank or vessel of volume > 100 gallons.

- other equipment from which emissions occur and in which the
combined weight of all materials, excluding air and water,
introduced into any one source operation is > 50 Ibs. in any 1 hour

- stationary storage tanks of > 10,000 gal storing liquids other
than water or distillates of air, unless maintained under a
presure > 1 atm.

- stationary storage tanks of > 2000 gal used for the storage of
volitile organic substances, unless maintained under a pressure
> 1 atm.

- tanks, reservoirs, containers and bins of > 2000 cubic feet used
for the storage of solid particles.

- stationary material handling equipment using pneumatic, bucket
or belt conveying systems from which emissions occur.

- Commercial fuel burning equipment having a heat input rate of
> 1,000,000 btu/hr to the burning chamber.

- any equipment used for the burning of noncommercial fuel, crude
oil, or process by-products in any form.

- any incinerator execept for those in multi-occupied dwellings
containing 6 or less family units one of which is occupied by
the owner.

- waste or water treatment equipment including, but not limited tc,
air stripping equipment, aeration basins and lagoons; exceptions:
POTWs, DTWs, equipment with VOS concentrations below given limits,
and potable water treatment equipment.

- equipment used for the purpose of venting a dump or solid waste
facility to the atmosphere.

PREREQUISITE:

[ 9] TYPE: A.~-
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION' CONTROL
7:27-9 Sulfur in Fuels
DESCRIPTION:
Prohibition of use of fuels with sulfur content above prescribed levels.
Prohibition of sulfur containing fuel which causes S02 emissions
above prescribed levels.
PREREQUISITE:
Combustion of sulfur containing fuels.

i-lO] TYPE: A~-
DOCUMENT :
N.J.V.C* 7:27 AIR POLLUTION CONTROL
7:27-10 Sulfur in Solid Fuels

O
O
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DESCRIPTION:
Prohibition of use of solid fuels with sulfur content above prescribed le
Prohibition of sulfur containing solid fuels which causes SO2 emissions
above prescribed levels.
Expansion, reconstruction or construction of solid fuel burning units
prohibited for those units which will not meet given emissions standards.
PREREQUISITE:
Solid fuels containing sulfur

[11] TYPE: A?.-.
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-11 Incinerators
DESCRIPTION:
Construction standards.
Emissions standards for particles and smoke.
Stack testing required at the request of the Department.
Perr.it to construct and certificate to operate required.

PREREQUISITE:
Incineration.

[12] TYPE:
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-12 Air Pollution Emergencies

DESCRIPTION:
Criteria for air pollution emergencies.
Standby plans required to reduce emissions of air contaminants to give-
levels during an air pollution Alert, Warning or Emergency.

PREREQUISITE:
Air pollution emergency.

' 131
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-13 Abient Air Quali-ty Standards

DESCRIPTION:
Standards given for levels of particulates, S02, CO, 03, Pb and N02
in ar.bient air.
PRERE;UISITE:

[14] TYPE: A.--
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-16 Volatile Organic Substances
DESCRIPTION:
Requirements for tank storage of volatile organic substances.
Requirements for transfer of volatile organic substances to receiving



vessels.
Restrictions for use of open top tanks.
Restrictions for use of open top surface cleaners.
Restrictions for use of oil-water separators.
Emissions of volatile organic substances from other sources above giver.
maximum rates prohibited.
Restrictions for use of cutback asphalt or emulsified asphalt containing
volatile organic substances.
Requirements for emissions of volatile organic substances from petroleur
solvent dry cleaning operations.
Emission standards for surface coating/graphic arts.
Emissions testing required at request of the Department.
Permit to construct and certificate to operate required.
PREREQUISITE:
Volatile organic substances

[15] TYPE: /
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-17 Toxic Substances

DESCRIPTION:
Surface coating with material containing in excess of 0.25 percent by
weight asbestos prohibited.
Requirements for the storage, transfer and use of toxic volatile organic
substances.
Requirements for toxic substance emissions control apparatus.
Restrictions on the discharge of toxic volatile organic substances.
Emissions testing required at the request of the Department.
Requirements for PVC Emergency Release devices.
Perr.it to construct and certificate to operate required.
PREREQUISITE:
Use of toxic substances listed.

ri6] TYPE: A?
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-18 Emission Offset Rule
DESCRIPTION:
Increasing emissions of criteria pollutants restricted.

PREREQUISITE:
Criteria pollutants.

[17] TYPE: A?_-
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-19 Waste Derived Liquid Fuels
DESCRIPTION: ^
Standards for constitiuents of waste derived liquid fuels. b
Requirements for burning waste derived liquid fuels. ^

o
o

A-21



Requirements for use of waste derived liquid fuels at site of generatic-
Sampling and analysis requirements for sellers, suppliers and distributers
of waste derived liquid fuels.
Recordkeeping requirements for sellers, distributers and suppliers of
waste derived liquid fuels.
Er.issions testing required at the request of the department.
Permit to construct and certificate to operate required.
waste derived liquid fuels not within standards must be accompanied fcv
hazardous waste manifest.
Prohibitions against blending of wastes into fuels.

PREREQUISITE:
All persons producing, storing, marketing, delivering or burning liquid
fuels.

[18] TYPE:
DOCUMENT:
Guidelines for Review Applications for Toxic Substance Emissions 'ref
DESCRIPTION:
Determine potency rating as per 7:27-17 and significance of emissions.
PREREQUISITE:
Guidelines.

[19i TYPE: 7-
DOCUKE N'T:
(memo from Asst. Director O'Sullivan) - 10/27/87 're' =

DESCRIPTION:
Policy on permit submittal.
Short term pilot tests of air pollution control equipment or other
environmental cleanup equipment.

PREREQUISITE:

DOCUMENT:
2/83 Addendum 3/1/84 [ref
Air Pollution Control Guidelines for Resource Recovery Facilities ar.i
Inoinerators

DESCRIPTION:
Maximum air contaminant emission rates.
Testing requirements.
Minimum design standards.
PREREQUISITE:
Guidelines.

[21] TYPE: I;
DOCUMENT:
(Memo from Milton Polakovic) - 12/8/82 [ref=
Air Stripping of Contaminated Water
DESCRIPTION:
Prohibition of air pollution.
Control and prohibition of particle emissions.
Permits and certificates required.
Control and prohibition of emissions of volatile organic substances.
Control and prohibition of emissions of toxic substances.

A-22
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PREREQUISITE:
Contaminated Water

[22] TYPE: TE:
DOCUMENT:
Permit to Construct, Install or Alter Control Equipment, Temporary [ref=
Certificate to Operate and Prevention of Significant Deterioration Perr.it
Warren Energy Resources Co. & Bergen County Resource Recovery Facility.
DESCRIPTION:
Emission limits and testing requirements.
Operating requirements.
Maintenance requirements.
Recordkeeping requirements.
New Source Performance Standards (NSPS) and National Emission Standards fc~
Hazardous Air Pollutants (NESHAP).
Emission offsets.
PREREQUISITE:
Permit for municipal waste incineration.

[23] TYPE: TEI
DOCUMENT:
(Permit Process - Joann Held) - 7/15/86 [ref=
Draft: The Role of Risk Assessment and Risk Management in the Air Polluti"
Control Permit Process

DESCRIPTION:
Hazard evaluation, dose-responce assessments, exposure assessments
and risk characterization.
PREREQUISITE:

[24] TYPE: ~l
DOCUMENT:
Letter to Robert Palasits [ref=
Elizabethtown Water Co.
6/17/85

DESCRIPTION:
Amended permit conditions with respect to total flow rate, emmissions rate:
and testing.
PREREQUISITE:
Waste contaminated with TCE and PCE

'25] TYPE: ~~-
DOCUMENT:
Protocol - Continuous [ref=
Emission Monitors - DEQ
DESCRIPTION:
List of information to be submitted for installation of continuous y
emission monitoring equipment. o

'
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PREREQUISITE:
Protocol.

[26] TYPE: :
DOCUMENT:
(Memo From William O'Sullivan) - 3/23/87 Tef-
Information Required to Determine if Equipment Used in Hazardous Waste S:
Cleanups Complies with N.J. Air Pollution Control Regulations
DESCRIPTION:
Information required for air pollution control permits must be subr.ittei
for review and approval of equipment to be used in hazardous waste site
clean-ups.
PREREQUISITE:
Hazardous waste site cleanup

[27] TYPE: '
DOCUMENT:
Required Pre-Test [ref
Protocol Information

DESCRIPTION:
Procedures for stack testing and stack test development.

PREREQUISITE:
Protocol.

[28] TYPE
DOCUMENT:
Sur.nary of New Jersey Polution Control Standards 'r>
revised 5/8/87

DESCRIPTION:
New Jersey air pollution control laws.
New Jersey's hazardous waste incineration rules.
The role of monitoring, modelling, and risk evaluation.
PREREQUISITE:

O
o
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HAZARDOUS/SOLID WASTE DEFINITION

[ 1] TYPE: A.--
DOCUMENT:
INTERESTED PARTY - AMENDMENTS TO N.J.A.C. 7:26 & 27
7:26-8.2DESCRIPTION:
Materials not regulated as hazardous wastes.
PREREQUISITE:

L 2] TYPE: A?.:
DOCUMENT:
INTERESTED PARTY - AMENDMENTS TO N.J.A.C. 7:26 & 27
7:26-8.13,14 & 15
DESCRIPTION:
New Jersey hazardous waste numbers for listed hazardous wastes fron
non-specific sources.
PREREQUISITE:

[3] • TYPE
DOCUMENT:
INTERESTED PARTY - AMENDMENTS TO N.J.A.C. 7:26 & 27
7:26-8.20

DESCRIPTION:
Waste codes for waste derived fuels.
PREREQUISITE:

; 4] TYPE: A?-
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-19 Waste Derived Liquid Fuels
DESCRIPTION:
Standards for constituents of waste derived liquid fuels.
Requirements for burning waste derived liquid fuels.
Requirements for use of waste derived liquid fuels at site of generation.
Sampling and analysis requirements for sellers, suppliers and distributers
of waste derived liquid fuels.
Recordkeeping requirements for sellers, distributers and suppliers of
waste derived liquid fuels.
Emissions testing required at the request of the department.
Permit to construct and certificate to operate required.
Waste derived liquid fuels not within standards must be accompanied by
hazardous wast* manifest.
Prohibitions against blending of wastes into fuels.

o
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PREREQUISITE:
All persons producing, storing, marketing, delivering or burning liquid
fuels.

' 5] TYPE:
DOCUMENT:
N.J.A.C. PROPOSED AMMENDMENTS (1987) 7:26
Hazardous Waste Management System, Definition of Solid Waste
7:26-1
DESCRIPTION:
Definition of solid waste, exemptions, etc.
PREREQUISITE:
Registration, operation and maintenance of solid waste landfills,
collection, haulage and disposal.

[ 6] TYPE: .-.-
DOCUMENT:
N.J.A.C. PROPOSED AMMENDMENTS (1987) 7:26
Hazardous Waste Management Syster., Definition of Solid Waste
7:26-8
DESCRIPTION:
Permitting requirements for Hazardous Wasate Facilities.
PREREQUISITE:
Registration, operation and maintenance of solid waste landfills,
collection, haulage and disposal.

r ^ T T* * * *"• ̂[ ' ] TIM.
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-1 General Provisions
DESCRIPTION:
Definition of solid waste.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[ 8] TYPE: ,
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-8 Hazardous Waste Criteria, Identification and Listing
DESCRIPTION:
Definition of hazardous waste.
Delisting procedure for hazardous wastes.
Rules concerning hazardous waste residues in empty containers.
Requirements for hazardous waste from small quantity generators.
Generators must determine if their waste is a hazardous waste.

Criteria for Listing Hazardous Wastes >
- characteristics of ignitability, corrosivity, reactivity end EP ^

o
o
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Toxicity.
- criteria for hazardous wastes from non-specific sources.
- criteria for hazardous wastes from specific sources.
- criteria for discarded chemical products, off-specification species,
containers and spill residues thereof.

- criteria for hazardous wasate constituents.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

O
O
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HAZARDOUS/SOLID WASTE MANAGEMENT

[ 1] TYPE:
DOCUMENT:
INTERESTED PARTY - AMENDMENTS TO N.J.A.C. 7:26 & 27
7:26-7 Responsibilities
DESCRIPTION:
Hazardous waste generator, N.J. Hazardous Waste.
PREREQUISITE:

[ 2] TYPE:
DOCUMENT:
Solid Waste Management Plan, Draft Update: 1985-2000/N.J.S.A.
13:1E-1 et seq.

DESCRIPTION:
Sunr.ary of approaches required to implement N.J.S.A 13:1E-1 et seq.,
the Solid Waste Management Act of 1076 (c. 326) with respect to solid
waste and the applicability of waste management technologies.
Air emissions requirements and emission control technology.
Proposed landfill design regulations.
Proposed Resource Recovery design and operational regulations.
Status of RCRA statewide planning requirements.
PREREQUISITE:

[ 3] TYPE:
DOCUMENT:
N.J.A.C. PROPOSED AMMENDMENTS (1987) 7:26
Hazardous Waste Management System, Definition of Solid Waste
7:26-1

DESCRIPTION:
Definition of solid waste, exemptions, etc.
PREREQUISITE:
Registration, operation and maintenance of solid waste landfills,
collection, haulage and disposal.

[ 4] TYPE:
DOCUMENT:
N.J.A.C. PROPOSED AMMENDMENTS (1987) 7:26
Hazardous Waste Management System, Definition of Solid Waste
7:26-12
DESCRIPTION:
Definition of hazardous waste.

PREREQUISITE:
Registration, operation and maintenance of solid waste landfills,
collection, haulage and disposal.

o
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[5] TYPE: A?.-.'
DOCUMENT:
N.J.A.C. PROPOSED AMMENDMENTS (1987) 7:26
Hazardous Waste Management System, Definition of Solid Waste
7:26-7

DESCRIPTION:
Hazardous waste incinerator requirements.
PREREQUISITE:
Registration, operation and maintenance of solid waste landfills,
collection, haulage and disposal.

[6] TYPE: A?_-
DOCUMENT:
N.J.A.C. PROPOSED AMMENDMENTS (1987) 7:26
Hazardous Waste Management System, Definition of Solid Waste
7:26-8

DESCRIPTION:
Permitting requirements for Hazardous Wasate Facilities.

PREREQUISITE:
Registration, operation and maintanance of solid waste landfills,
collection, haulage and disposal.

: 7] TYPE: A?.-
DOCUMENT:
"N.J.A.c! 7:26 HAZARDOUS WASTE REGULATIONS
7:26-4 Fees
DESCRIPTION:
Fees for solid waste facilities.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

r 8] TYPE: A?.-
DOCUMENT :
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-7 Labeling, Records and Requirements
DESCRIPTION:
Vehicle placard requirement.
Container requirements.
Requirements of hazardous wast manifest forms.
Hazardous wast* generator responsibilities.
Hazardous wast* hauler responsibilities.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

oo
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• 9] TYPE:
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-8 Hazardous Waste Criteria, Identification and Listing

DESCRIPTION:
Definition of hazardous waste.
Delisting procedure for hazardous wastes.
Rules concerning hazardous waste residues in empty containers.
Requirements for hazardous waste from small quantity generators.
Generators must determine if their waste is a hazardous waste.

Criteria for Listing Hazardous Wastes
- characteristics of ignitability, corrosivity, reactivity end EP
Toxicity.

- criteria for hazardous wastes from non-specific sources.
- criteria for hazardous wastes from specific sources.
- criteria for discarded chemical products, off-specification species
containers and spill residues thereof.

- criteria for hazardous wasate constituents.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[10: TYPE:
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-9 Requirements for Hazardous Waste Facilities

DESCRIPTION:
Accumulation of hazardous waste allowed for 90 days without perr.it.
General hazardous waste facility standards.
Ground water monitoring system required.
Contingency plan and emergency procedures required.
General closure requirements.
General post-closure care requirements.
Financial requirements.
Liability requirements.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[11] TYPE: .-.:
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:i4A-4 Additional Requiremnts for an Industrial Waste Management Facil;
DESCRIPTION:
Permit requirements.
Standards for wastewater treatment units subject to a permit by rule.
Standards for hazardous waste land treatment units.

to
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PREREQUISITE:
Discharges requiring a NJPDES permit

o
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HAZARDOUS WASTE FACILITY MANAGEMENT

[ 1] TYPE: AR,
DOCUMENT:
N.J.A.C. PROPOSED AMMENDMENTS (1987) 7:26
Hazardous Waste Management System, Definition of Solid Waste
7:26-12
DESCRIPTION:
Definition of hazardous waste.

PREREQUISITE:
Registration, operation and maintenance of solid waste landfills,
collection, haulage and disposal.

• 2] TYPE:
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-7 Labeling, Records and Requirements

DESCRIPTION:
Vehicle placard requirement.
Container requirements.
Requirements of hazardous wast manifest forms.
Hazardous waste generator responsibilities.
Hazardous waste hauler responsibilities.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

3 ] TYPE: r.'r
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-9 Requirements for Hazardous Waste Facilities

DESCRIPTION:
Accumulation of hazardous waste allowed for 90 days without permit.
General hazardous waste facility standards.
Ground water monitoring system required.
Contingency plan and emergency procedures required.
General closure requirements.
General post-closure care requirements.
Financial requirements.
Liability requirements.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

' 4] TYPE: ;
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-10 Additional Operational and Design Standards for Hazardous Waste
Facilities.
DESCRIPTION: >
Location standards for new hazardous waste facilities. ^
Additional tank requirements.
Additional requirements for hazardous waste incinerators. 0Additional requirements for use and management of containers. •=>
Additional requirements for surface impoundments. l~1
Additional requirements for hazardous waste landfills.
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PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[5] TYPE: A?_-.:-
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-11 Additional Requirements for Hazardous Waste Facilities Operating
Under Existing Facility Status
DESCRIPTION:
Additional tank requirements.
Additional requirements for surface impoundments.
Additional requirements for hazardous waste landfills.
Additional requirements for hazardous waste incinerators.
Additional requirements for thermal treatment.
PREREQUISITE:
Hazardous waste facilities.

[ 6] TYPE: A?_-
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-12

DESCRIPTION:
Requirements for permitting of Hazardous Waste Facilities.

PREREQUISITE:
Hazardous waste facilities.

oo
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HAZARDOUS WASTE FACILITY SITING

[ 1] TYPE: ;
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-10 Additional Operational and Design Standards for Hazardous Waste
Facilities.

DESCRIPTION:
Location standards for new hazardous waste facilities.
Additional tank requirements.
Additional requirements for hazardous waste incinerators.
Additional requirements for use and management of containers.
Additional requirements for surface impoundments.
Additional requirements for hazardous waste landfills.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[ 2]
DOCUMENT:
N.J.A.C.
7:26-13 Siting Criteria for New Major Commercial Hazardous
Waste Facilities
DESCRIPTION:
Protection of the population of the state.
Regulation for structural stability.
Protection of surface water.
Protection of environmentally sensitive areas.
Ensuring safe transportation.
Protection of ground water.
Protection of ait quality.

PREREQUISITE:

o
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LAND PLACEMEN:

[ 1] TYPE:
DOCUMENT:
Solid Waste Management Plan, Draft Update: 1985-2000/N.J.S.A.

- 13:IE-1 et seq.
DESCRIPTION:
Summary of approaches required to implement N.J.S.A 13:1E-1 et seq.,
the Solid Waste Management Act of 1076 (c. 326) with respect to solid
waste and the applicability of waste management technologies.
Air emissions requirements and emission control technology.
Proposed landfill design regulations.
Proposed Resource Recovery design and operational regulations.
Status of RCRA statewide planning requirements.
PREREQUISITE:

[ 2] TYPE: A?
DOCUMENT:
N.J.A.C. 7:26-1 through 6, 14 & 15 NON HAZARDOUS WASTE REGULATIONS
7:26-2 Disposal

DESCRIPTION:
Landfill operations requirements.
Operational requirements for incinerators transfer stations, processing
facilities and resource recovery facilities.
Written approval necessary prior to excavation, disruption or removal cf
deposited material.
Rules concerning smoking, smoldering or burning landfills.
Requirements for closure and post-closure ativities at landfills.
Criteria for engineering designs.
Requirements for landfill recordkeeping.
PREREQUISITE:
Collection, transportation, processing and disposal of non hazardous sell
waste.

[ 3] TYPE: ;
DOCUMENT:
N.J.A.C. 7:26-1 THROUGH 6, 14 & 15; NON HAZARDOUS WASTE REGULATIONS
7:26-2A Additional Specific Disposal Regulations for Sanitary Landfills
DESCRIPTION:
Sanitary landfill design regulations.
PREREQUISITE:
Collection, transportation, processing and disposal of non hazardous
solid waste.

[ 4] TYPE: A.-
DOCUMENT:
N.J.A.C. 7:26-1 THROUGH 6, 14 & 15; NON HAZARDOUS WASTE REGULATIONS
7:26-2B Additional Specific Disposal Regs for Thermal D«struction Facilit:
Transfer Stations, Materials Recovery Facilities, Co-composting & Compost;
DESCRIPTION:
Additional specific disposal regulations for thermal destruction facility
and materials recovery facilities.
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PREREQUISITE:
Collection, transportation, processing and disposal of non hazardous
solid waste.

[ 5] TYPE: Ar.
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-9 Requirements for Hazardous Waste Facilities

DESCRIPTION:
Accumulation of hazardous waste allowed for 90 days without permit.
General hazardous waste facility standards.
Ground water monitoring system required.
Contingency plan and emergency procedures required.
General closure requirements.
General post-closure care requirements.
Financial requirements.
Liability requirements.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[ 6] TYPE: ;
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-10 Additional Operational and Design Standards for Hazardous Waste
Facilities.

DESCRIPTION:
Location standards for new hazardous waste facilities.
Additional tank requirements.
Additional requirements for hazardous waste incinerators.
Additional requirements for use and management of containers.
Additional requirements for surface impoundments.
Additional requirements for hazardous waste landfills.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

f 7] TYPE: r.~:
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-11 Additional Requirements for Hazardous Waste Facilities Operatir.r
Under Existing Facility Status
DESCRIPTION:
Additional tank requirements.
Additional requirements for surface impoundments.
Additional requirements for hazardous waste landfills.
Additional requirements for hazardous waste incinerators.
Additional requirements for thermal treatment.

>
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PREREQUISITE:
Hazardous waste facilities.
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NOISE POLLUTION

[ 1] TYPE:
DOCUMENT:
N.J.S.A. NOISE CONTROL ACT OF 1971
13.-1G-1 et. seq.
DESCRIPTIpN:
Prohibition and restriction of noise which "unnecessarily degrades the
quality of life."
PREREQUISITE:

[ 2] TYPE: A?--.
DOCUMENT:
N.J.A.C.
7:29-1 Noise Control
DESCRIPTION:
Maximum limits allowed for sound from any industrial, commercial, puklir
service or community service facility.
PREREQUISITE:

O-o
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PESTICIDE USE

[ 1] TYPE: A.
DOCUMENT:
N.J.A.C 7:39 NEW JERSEY PESTICIDE CONTROL CODE
7:30-1 Pesticide Product Registration and General Requirements
DESCRIPTION:
Requirements for registration of pesticide products.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[ 2] TYPE: f-.':
DOCUMENT:
N.J.A.C. 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-2 & 2.1 Prohibited and Restricted Use Pesticides
DESCRIPTION:
List of pesticides prohibited for restricted use.
PREREQUISITE:
Pesticides and pesticide dealers, businesses, applicators, and distribute:

' 3] TYPE: A?.
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-3 Pesticide Dealers
DESCRIPTION:
Certification/registration requirements for pesticide dealers.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers.

' 4] TYPE:
DOCUMENT:
N.J.A.C 7:39 NEW JERSEY PESTICIDE CONTROL CODE
7:30-4 Pesticide Dealer Businesses
DESCRIPTION:
Requirements for registration and recordkeeping.
Requirements for sale of restricted use pesticides.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distribute

r 5] TYPE
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-5 Pesticide Operators
DESCRIPTION:
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Training/registration requirements for operators who work under direct
supervision of certified applicators.
Assignment of responsibility between operator and supervising certified
applicator.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[ 6] TYPE: A?
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-6 Commercial Pesticide Operators
DESCRIPTION:
Certification/registration requirements for commercial use of any pestle.:
which includes specific category certification.
Requirements for recordkeeping.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[ 7] TYPE: Ai
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-7 Pesticide Applicator Businesses
DESCRIPTION:
Requirements for registration.
Requirements for recordkeeping.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[ 8] TxFE: A;
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-8 Private Pesticide Applicators
DESCRIPTION:
Certification/Registration requirements for agricultural use of Restricts:
Use Pesticides.
Requirements for recordkeeping
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[ 9] TYPE: A.-.
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-9 Pesticide Exposure Management

NJ
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DESCRIPTION:
Requirements for permits, storage and public awareness notification for
pesticide use.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[10] TYPE: A.-.:,
DOCUMENT:
N.J.A.C. 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-10 Pesticide Use

DESCRIPTION:
Requirements,restrictions and limitations for pesticide use.
PREREQUISITE:
Pesticides and pesticide dealers, businesses, applicators, and distribute..
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POLLUTION CONTROL

[1] TYPE: A?.-'
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTI9N CONTROL
7:27-8 Permits and Certificates
DESCRIPTION:
Permits to construct and certificates to operate required for new or alter^
air pollution control apparatus or equipment.
Permits and certificates required for the following:

- all control apparatus
- equipment in a surface coating process including, but not limited
to, spray and dip painting, roller coating, electrostatic deposit:.-.i-
or spray cleaning, from which emissions occur and in which the
quantity of material used is > or • 1 gal. in any hour.

- unheated, open top surface cleaners with a top opening of > 6 scr.ft.
- all heated open top surface cleaners.
- all conveyorized surface cleaners.
- other Surface cleaning equipment including, but not limited to,
degreasing, etching, pickling or plating, from which emissions
occur from a tank or vessel of volume > 100 gallons.

- other equipment from which emissions occur and in which the
combined weight of all materials, excluding air and water,
introduced into any one source operation is > 50 Ibs. in any 1 hc_r.

- stationary storage tanks of > 10,000 gal storing liquids other
than water or distillates of air, unless maintained under a
presure > 1 atm.

- stationary storage tanks of > 2000 gal used for the storage of
volitile organic substances, unless maintained under a pressure
> 1 atm.

- tanks, reservoirs, containers and bins of > 2000 cubic feet usec
for the storage of solid particles.

- stationary material handling equipment using pneumatic, bucket
or belt conveying systems from which emissions occur.

- Commercial fuel burning equipment having a heat input rate of
> 1,000,000 btu/hr to the burning chamber.

- any equipment used for the burning of noncommercial fuel, crude
oil, or process by-products in any form.

- any incinerator execept for those in multi-occupied dwellings
containing 6 or less family units one of which is occupied by
the owner.

- waste or water treatment equipment including, but not limited to,
air stripping equipment, aeration basins and lagoons; exceptions:
POTWs, DTWs, equipment with VOS concentrations below given limits,
and potable water treatment equipment.

- equipment used for the purpose of venting a dump or solid waste
facility to the atmosphere.

PREREQUISITE:

O
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[ 2] TYPE: A?.-..-
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-12 Air Pollution Emergencies
DESCRIPTION:
Criteria for air pollution emergencies.
Standby plans required to reduce emissions of air contaminants to given
levels during an air pollution Alert, Warning or Emergency.

PREREQUISITE:
Air pollution emergency.

[ 3] TYPE: A?.-'
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-17 Toxic Substances

DESCRIPTION:
Surface coating with material containing in excess of 0.25 percent by
weight asbestos prohibited.
Requirements for the storage, transfer and use of toxic volatile organic
substances.
Requirements for toxic substance emissions control apparatus.
Restrictions on the discharge of toxic volatile organic substances.
Emissions testing required at the request of the Department.
Requirements for PVC Emergency Release devices.
Permit to construct and certificate to operate required.

PREREQUISITE:
Use of toxic substances listed.

' 4] TYPE:
DOCUMENT:
N.J.A.C 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:14A-1 General Information
DESCRIPTION:
Consolidation of permit processing.
General prohibitions.
Severability.
Conflict of interest.
Fee schedule for NJPDES permits.

PREREQUISITE:
Discharges requiring a NJPDES permit.

' 5] TYPE: A?J
DOCUMENT:
N.J.A.C 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7.-14A-2 General Requirements for the NJPDES Permit

DESCRIPTION:

O
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Application requirements.
Effect of a permit.
Transfer of permits.
Rules concerning emergency permits.
Continuation of expiring permits.
Conditions applicable to all permits.
Establishing permit conditions.
Duration of permits.
Schedules of compliance.
Requirements for recording and reporting of monitoring results.
Modification, suspension or revocation of permits.
Termination of permits.
PREREQUISITE:
Discharges requiring a NJPDES permit.

[6] TYPE: A?.-.:
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELLIMINATION SYSTEM (NJFZES
7:14A-10 Filing Requirements for NJPDES Permits
DESCRIPTION:
Scheduale for the submission of applications.
Filing requirements for the following:
- discharge to surface water
- indirect discharge
- Industrial Waste Management Facilities
- surface impoundments
- land application of sludge and seepage
- land application of effluents by spray irrigation
- land application of effluents by overland flow
- land disposal by infiltation-percolation lagoons
- discharges from sanitary landfills
- underground injection control

Environmental Assessment for a dicharge allocation certificate.
PREREQUISITE:
Discharge requiring a NJPDES permit.

[ 7] TYPE: 7
DOCUMENT:
(memo from Asst. Director O'Sullivan) - 10/27/87 [ref=

DESCRIPTION:
Policy on permit submittal.
Short term pilot tests of air pollution control equipment or other
environmental cleanup equipment.
PREREQUISITE:

[ 8] TYPE: -
DOCUMENT:
2/83 Addendum 3/1/84 [ref=
Air Pollution Control Guidelines for Resource Recovery Facilities and
Incinerators

DESCRIPTION: >
Maximum air contaminant emission rates. 2
Testing requirements.
Minimum design standards. 0
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PREREQUISITE:
Guidelines.

[ 9] TYPE: TE:
DOCUMENT:
(Memo from Milton Polakovic) - 12/8/82 [ref=
Air Stripping of Contaminated Water
DESCRIPTION:
Prohibition of air pollution.
Control and prohibition of particle emissions.
Perr.its and certificates required.
Control and prohibition of emissions of volatile organic substances.
Control and prohibition of emissions of toxic substances.
PREREQUISITE:
Contaminated Water

[10] TYPE: ::DOCUMENT:
(Memo from Asst. Comn. Tyler) [ref =
Draft: Air Stripping Guidelines

DESCRIPTION:
Criteria for air pollution control requirement and exemptions.
PREREQUISITE:
Guidelines.

[11]
DOCUMENT:
(Permit Process - Joann Held) - 7/15/86 [re:~ =
Draft: The Role of Risk Assessment and Risk Management in the Air Fcilut.
Control Permit Process

DESCRIPTION:
Hazard evaluation, dose-responce assessments, exposure assessments
and risk characterization.
PREREQUISITE:

T12] TYPE: 7b
DOCUMENT:
Protocol - Continuous [ref=
Emission Monitors - DEQ
DESCRIPTIpN:
List of information to be submitted for installation of continuous
emission monitoring equipment.
PREREQUISITE:
Protocol.

NJ
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[13] TYPE: 75:
DOCUMENT:
(Meno From William O'Sullivan) - 3/23/87 [ref-
Information Required to Determine if Equipment Used in Hazardous Waste Sitr
Cleanups Complies with N.J. Air Pollution Control Regulations
DESCRIPTI9N:
Information required for air pollution control permits must be submitted
for review and approval of equipment to be used in hazardous waste site
clean-ups.
PREREQUISITE:
Hazardous waste site cleanup

[14] TYPE: T:
DOCUMENT:
Required Pre-Test [ref=
Protocol Information
DESCRIPTION:
Procedures for stack testing and stack test development.
PREREQUISITE:
Protocol.

[15] TYPE:
DOCUMENT:
Summary of New Jersey Polution Control Standards rre:
revised 5/8/87
DESCRIPTION:
New Jersey air pollution control laws.
New Jersey's hazardous waste incineration rules.
The role of monitoring, modelling, and risk evaluation.
PREREQUISITE:
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RADIATION PROTECTION

[ 1] TYPE: A?.-.
DOCUMENT:
N.J.A.C. 7:28 BUREAU OF RADIATION PROTECTION
7:28-4
DESCRIPTION:
Licensing
PREREQUISITE:

'2] TYPE: A?_-
DOCUMZNT:
N.J.A.C. 7:28 BUREAU OF RADIATION PROTECTION
7:28-6
DESCRIPTION:
Permissible dose rates, radiation levels and concentrations.
PREREQUISITE:

[3] TYPE: A?.-.
DOCUMENT:
N.J.A.C. 7:28 BUREAU OF RADIATION PROTECTION
7:28-10

DESCRIPTION:
Requirements for labeling, posting and controls.
PREREQUISITE:

'4] TYPE: A.-J
DOCUMENT:
N.J.A.C. 7:28 BUREAU OF RADIATION PROTECTION
7:28-11

DESCRIPTION:
Requirements for disposal of radioactive material.
PREREQUISITE:

' 5] TYPE: ~i:
DOCUMENT:
Summary Fact Sheet [ref=
Note: Radiolofical Environmental Assessment section revises on a quarter!
basis - distributed in January, April, July and October.
DESCRIPTION:
General overview of sites REAS has surveyed monitored or evaluated.
Standards and guidelines for protection against radiation.
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PREREQUISITE:
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RIGHT-TO-KNCW

: 1] TYPE: A?--
DOCUMENT:
P.L. 1983 c.315 and P.L. 1985 c.543:
Worker and Community Right-to-Know Act
DESCRIPTION:
Requirements under Right-to-Know.
PREREQUISITE:
Hazardous substances in the workplace and the community.

[2] TYPE: A?_-.
DOCUMENT:
U.S. Court of Appeals, Third Circuit, Nos.
85-5087, 85-5088 and 85-5095

DESCRIPTION:
Constitutionality of NJ Right-to-Know.
Possible federal pre-emtion of certain sections.
PREREQUISITE:

' 3] TYPE: A?--.
DOCUMENT:
Regulations: Office of Science and Research;
N.J.A.C. Adoptded New Rule 7:1G
7: 1C

DESCRIPTION:
Revisions to proposal.
PREREQUISITE:

[ 4] TYPE: A)
DOCUMENT:
Executive Order # 161
DESCRIPTION:
Submission of ha2ardous substances to State Emergency Planning Cor.nissicr..
and to local Emergency Planning Committees.
Notification to the State Emergency Planning Commission of releases of
hazardous substances listed in the 11/11/86 Federal Register and CERCLA
section 103 (a).
PREREQUISITE:
Hazardous substances of certain reportable quantities as listed in the
NJ/Md list in F«d. Reg. Vol. 52 No. 77, April 22,1987.

oo
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RISK ASSESSMENT

[ 1] TYPE: A
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-1 Pesticide Product Registration and General Requirements
DESCRIPTION:
Requirements for registration of pesticide products.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[ 2] TYPE: A?.-'
DOCUMENT:
N.J.A.C. 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-2 & 2.1 Prohibited and Restricted Use Pesticides
DESCRIPTION:
List of pesticides prohibited for restricted use.
PREREQUISITE:
Pesticides and pesticide dealers, businesses, applicators, and distributer.

[ 3] TYPE: A;
DOCUMENT:
N.J.A.C 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-9 Pesticide Exposure Management
DESCRIPTION:
Requirements for permits, storage and public awareness notification fcr
pesticide use.
PREREQUISITE:
Pesticides and pesticde dealers, businesses, applicators and distributers

[ 4] TYPE: .-.-
DOCUMENT:
N.J.A.C. 7:30 NEW JERSEY PESTICIDE CONTROL CODE
7:30-10 Pesticide Use
DESCRIPTION:
Requirements,restrictions and limitations for pesticide use.
PREREQUISITE:
Pesticides and pesticide dealers, businesses, applicators, and distribute:

[ 5] TYPE: .-.-
DOCUMENT:
N.J.A.C. TOXIC CATASTROPHE PREVENTION ACT
13: IK-19 et. seq. 2J
DESCRIPTION: -3
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Requirements for risk assessment and reduction.
PREREQUISITE:
Catastrophic threat posed by extraordinarily hazardous substances (EHS) as
listed by NJDEP/DEQ.

[ 6] TYPE: 7~:
DOCUMENT:
(Permit Process - Joann Held) - 7/15/86 [ref=
Draft: The Role of Risk Assessment and Risk Management in the Air Polluti;-
Control Permit Process

DESCRIPTION:
Hazard evaluation, dose-responce assessments, exposure assessments
and risk characterization.
PREREQUISITE:

NJ
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SAMPLING

[ 1] TYPE: :
DOCUMENT:
Field Procedures Manual for Water Data Acquisition [ref:

DESCRIPTION:
Sampling procedures.
Field equipment requirements.
General field information.
PREREQUISITE:

o
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SOIL DECONTAMINATION

[ 1] TYPE: I:
DOCUMENT:
(Memo from Joel Leon) - 12/2/86 [ref =
Pre-application Conference, Terra-Vac Corp

DESCRIPTION:
Proposed permit requirements for a portable soil decontamination operatic

PREREQUISITE:
Volatile organic substances in soils.

3
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SOLID WASTE FLOW

[ 1] TYPE: A.---.:
DOCUMENT:
N.J.A.C.
7:26-3 Collection and Haulage
DESCRIPTION:
Improper collection and haulage prohibited.
Collection and/or haulage without registration prohibited.
Requirements for collectors and haulers.
Rules concerning smoking, smoldering or burning materials in collection cr
haulage vehicles.
PREREQUISITE:
* Not applicable to hazardous waste.

[ 2] TYPE:
DOCUMENT:
N.J.A.C.
7:26-6 Inter/Intra District Solid Waste Flow
DESCRIPTION:
Types of waste covered.
Information requirements.
District waste flow planning requirements and disposal facility
designations.
Procedure for modification of waste flows.
Procedure for emergency direction and/or redirection of solid waste flcv

PREREQUISITE:
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STORAGE - TANKS ETC.

I 1] TYPE: A?J
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTIpN CONTROL
7:27-8 Permits and Certificates

DESCRIPTION:
Permits to construct and certificates to operate required for new or alter-
air pollution control apparatus or equipment.
Permits and certificates required for the following:

- all control apparatus
- equipment in a surface coating process including, but not limited
to, spray and dip painting, roller coating, electrostatic depositir-
or spray cleaning, from which emissions occur and in which the
quantity of material used is > or » 1 gal. in any hour.

- unheated, open top surface cleaners with a top opening of > 6 sq.ft.
- all heated open top surface cleaners.
- all conveyorized surface cleaners.
- other Surface cleaning equipment including, but not limited to,
degreasing, etching, pickling or plating, from which emissions
occur from a tank or vessel of volume > 100 gallons.

- other equipment from which emissions occur and in which the
combined weight of all materials, excluding air and water,
introduced into any one source operation is > 50 Ibs. in any 1 hcur

- stationary storage tanks of > 10,000 gal storing liquids other
than water or distillates of air, unless maintained under a
presure > 1 atm.

- stationary storage tanks of > 2000 gal used for the storage of
volitile organic substances, unless maintained under a pressure
> 1 atm.

- tanks, reservoirs, containers and bins of > 2000 cubic feet used
for the storage of solid particles.

- stationary material handling equipment using pneumatic, bucket
or belt conveying systems from which emissions occur.

- Commercial fuel burning equipment having a heat input rate of
> 1,000,000 btu/hr to the burning chamber.

- any equipment used for the burning of noncommercial fuel, crude
oil, or process by-products in any form.

- any incinerator execept for those in multi-occupied dwellings
containing 6 or less family units one of which is occupied by
the owner.

- waste or water treatment equipment including, but not limited to,
air stripping equipment, aeration basins and lagoons; exceptions:
POTWs, DTWs, equipment with VOS concentrations below given limits..
and potable water treatment equipment.

- equipment used for the purpose of venting a dump or solid waste
facility to the atmosphere.

PREREQUISITE:

00
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[ 2] TYPE: ARA?
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-16 Volatile Organic Substances
DESCRIPTION:
Requirements for tank storage of volatile organic substances.
Requirements for transfer of volatile organic substances to receiving
vessels.
Restrictions for use of open top tanks.
Restrictions for use of open top surface cleaners.
Restrictions for use of oil-water separators.
Emissions of volatile organic substances from other sources above giver.
maximum rates prohibited.
Restrictions for use of cutback asphalt or emulsified asphalt containing
volatile organic substances.
Requirements for emissions of volatile organic substances from petroleur.
solvent dry cleaning operations.
Emission standards for surface coating/graphic arts.
Emissions testing required at request of the Department.
Permit to construct and certificate to operate required.
PREREQUISITE:
Volatile organic substances

[ 3] TYPE:
DOCUMENT:
N.J.A.C 7:27 AIR POLLUTION CONTROL
7:27-17 Toxic Substances

DESCRIPTION:
Surface coating with material containing in excess of 0.25 percent by
weight asbestos prohibited.
Requirements for the storage, transfer and use of toxic volatile organ;
substances.
Requirements for toxic substance emissions control apparatus.
Restrictions on the discharge of toxic volatile organic substances.
Emissions testing required at the request of the Department.
Requirements for PVC Emergency Release devices.
Permit to construct and certificate to operate required.

PREREQUISITE:
Use of toxic substances listed.

[ 4] TYPE
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-7 Labeling, Records and Requirements

o
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DESCRIPTION:
Vehicle placard requirement.
Container requirements.
Requirements of hazardous wast manifest forms.
Hazardous waste generator responsibilities.
Hazardous waste hauler responsibilities.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[ 5] TYPE: i
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-8 Hazardous Waste Criteria, Identification and Listing

DESCRIPTION:
Definition of hazardous waste.
Delisting procedure for hazardous wastes.
Rules concerning hazardous waste residues in empty containers.
Requirements for hazardous waste from small quantity generators.
Generators must determine if their waste is a hazardous waste.

Criteria for Listing Hazardous Wastes
- characteristics of ignitability, corrosivity, reactivity end EP
Toxicity.

- criteria for hazardous wastes from non-specific sources.
- criteria for hazardous wastes from specific sources.
- criteria for discarded chemical products, off-specification species,
containers and spill residues thereof.

- criteria for hazardous wasate constituents.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

' 6] TYPE: A.-.
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-9. 3
DESCRIPTION:
Storage of hazardous waste for 90 days or less.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[ 7] TYPE: ;
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-10 Additional Operational and Design Standards for Hazardous Waste
Facilities.
DESCRIPTION:
Location standards for new hazardous waste facilities.
Additional tank requirements.
Additional requirements for hazardous waste incinerators.
Additional requirements for use and management of containers. >
Additional requirements for surface impoundments. §
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Additional requirements for hazardous waste landfills.
PREREQUISITE:
Hazardous waste and hazardous waste facilities.

[ 8] TYPE: A?.-.:
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-11 Additional Requirements for Hazardous Waste Facilities Operatir.r
Under Existing Facility Status
DESCRIPTION:
Additional tank requirements.
Additional requirements for surface impoundments.
Additional requirements for hazardous waste landfills.
Additional requirements for hazardous waste incinerators.
Additional requirements for thermal treatment.
PREREQUISITE:
Hazardous waste facilities.

[ 9] TYPE
DOCUMENT:
N.J.A.C. 7:26 HAZARDOUS WASTE REGULATIONS
7:26-12
DESCRIPTION:
Requirements for permitting of Hazardous Waste Facilities.
PREREQUISITE:
Hazardous waste facilities.

[10] TYPE: 7
DOCUMENT:
Storage rref=
DESCRIPTION:
Standards for storage of solids, volatile organics, non-volatile organ;.::;
and mixtures of organics/inorganics.
PREREQUISITE:

[11] " TYPE: 7
DOCUMENT :
(Memo from Iclal Atay) - 5/30/86 [ref-
BROS Concept Egineering Report
DESCRIPTION:
Requirements for decontamination, dismantling, removal and disposal of
temporary storage tanks.
Specifications for on site wastewater treatment facilities.
Requirements for thermal destruction facilities.

o
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PREREQUISITE:
Temporary storage tanks.
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UNDERGROUND INJECTION

[ 1] TYPE: AFJ
DOCUKENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:14A-5 Additional Requirements for Underground Injection Control
Program (UIC)
DESCRIPTION:
Classification of injection wells.
Prohibition of unauthorized injection.
Prohibition of movement of fluid into underground sources of drinking wate
Prohibition and elimination of class IV wells.
Permits required.
Additional conditions applicable to all UTC permits.
Establishing UTC permit conditions.
Corrective or preventive action plan must be submitted.
Requirements for wells injecting hazardous waste.
General criteria and standards.
Specific criteria applicable to class I, II, III, and class V wells.
PREREQUISITE:
Discharges requireing a NJPDES permit

to
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UNDERGROUND STORAGE TANKS

[ 1] TYPE:
DOCUMENT:
N.J.A.C. 7:14B UNDERGROUND STORAGE TANKS
7:148-4
DESCRIPTION:
Performance standards for new UST systems.
Performance standards for new UST appurtenant piping.
Installation requirements for new UST systems and apputenant piping.
Construction requirements for secondary containment.
Requirements for upgrading existing UST systems.
PREREQUISITE:

[ 2] TYPE: A;
DOCUMENT:
N.J.A.C. 7:14B UNDERGROUND STORAGE TANKS
7:14B-5
DESCRIPTION:
No release of hazardous substances due to spill or overflow is allowed.
Requirements for operation and maintenance of cathodic protection systers
Regulations for repairs.
Interim inventory control requirements.
Release responce plan required.
Department granted Right of Entry.

PREREQUISITE:

[ 3] TYFZ:
DOCUMENT:
N.J.A.C. 7:14B UNDERGROUND STORAGE TANKS
7:148-6
DESCRIPTION:
General monitoring requirements for all UST systems.
Monitoring requirements for new UST systems.
Monitoring requirements for existing UST systems.
Additional requirements for appurtenant piping.
Recordkeeping requirements.
PREREQUISITE:

[ 4] TYPE:
DOCUMENT :
N.J.A.C. 7:14B UNDERGROUND STORAGE TANKS
7:14B-7
DESCRIPTION:
Owner/operator must investigate suspected releases.
Requirements for investigation of suspected releases.

oo
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Confirmed releases must be reported.
PREREQUISITE:

[ 5] TYPE:
DOCUMENT:
N.J.A.C. 7:14B UNDERGROUND STORAGE TANKS
7:14B-8

DESCRIPTION:
Requirements and procedures for immediate corrective actions.
Discharge mitigation requirements.
Leak mitigation requirements.
Owner/operator must develop a Corrective Action Plan.
The Department may provide for corrective action.
PREREQUISITE:

[6] TYPE: A.-.
DOCUMENT:
N.J.A.C. 7:14B UNDERGROUND STORAGE TANKS
7:148-9
DESCRIPTION:
Requirements for out-of-service UST systems.
Closure requirements for UST systems.
PREREQUISITE:

[7] . TYPE: f-.r.-
DOCUMENT:
N.J.A.C. 7:14B UNDERGROUND STORAGE TANKS
7:14B-10
DESCRIPTION:
Permitting requirements and procedures.
PREREQUISITE:

o-a
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WASTEWATER TREATMENT

[1] TYPE: A?.-.'
DOCUMENT:
DWR - N.J.A.C.
7:10-13
DESCRIPTION:
Licensed operator required for water and wastewater systems.
Reporting requirements for water and wastewater systems.
PREREQUISITE:

[2] TYPE: A?.-\
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:14A-12 Additional Requirements for a Treatment Works Approval
DESCRIPTION:
Activities for which approval is required.
Modifications and revocation of approval.
Responsibility for successful construction and operation is on applicant.
General requirements for treatment works approval.
Criteria for approval of building, installing or modifying treatment wcrv.E .
Approval of operations of treatment works.
Scope of review of treatment works approval.
Validity of permits to construct and operate.
PREREQUISITE:
Discharges requiring a NJPDES permit.

' 3] TYPE:
DOCUMENT:
N.J.A.C. 7:14A NEW JERSEY POLLUTANT DISCHARGE ELIMINATION SYSTEM
7:14A-13 Additional Requirements for Users of Domestic Treatment
Works (DTWs)
DESCRIPTION:
Conditions applicable to SIU permits.
Conditions applicable to all users of a DTW.
Rules concerning water quality violations.
Rules concerning sludge quality violations.
Criteria for withdrawal of Pertratment Program approval.
PREREQUISITE:
Discharges requiring a NJPDES permit.

' 4] TYPE: I-
DOCUMENT:
Guidelines - Wastewater Discharge [ref=
DESCRIPTION:
Minimum requirements for treatability study of industrial wastewater
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discharge to POTW.
PREREQUISITE:
Guidelines.

[ 5] TYPE: TB:
DOCUMENT:
Pretreatment Works Requirements [re*=
DESCRIPTION:
Engineers report required.
Plans and specifications must be submitted.
Construction certification required.
Operation and maintenance manual must be submitted.
PREREQUISITE:
Pretreatment works.

[ 6] TYPE:
DOCUMENT:
Regulations for Sludge Quality Assurance... Tr
DESCRIPTION:
Testing procedures.
Owner or operator must provide access.
Reporting requirements.
PREREQUISITE:
Domestic and industrial treatment and pretreatment works.

[ 7] TYPE: TE:
DOCUMENT:
(Letter from Arnold Schiffman) - 3/17/88 'ref=
Administrator Water Quality Management
DESCRIPTION:
Co-permitte requirement for new domestic wastewater treatement facilities
PREREQUISITE:

[ 8] TYPE: ~.
DOCUMENT:
(Memo from Iclal Atay) - 5/30/86 'ref=
BROS Concept Egineering Report
DESCRIPTION:
Requirements for decontamination, dismantling, removal and disposal of
temporary storage tanks.
Specifications for on site wastewater treatment facilities.
Requirements for thermal destruction facilities.
PREREQUISITE:
Temporary storage tanks.
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[ 9] TYPE: 75:
DOCUMENT:
(Memo from Martha Prothro) - 2/5/87 [ref=
Final Rule
DESCRIPTION:
Definitions of interference and passthrough in the general pretreatmer.t
regulations.
PREREQUISITE:

O
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WATER SUPPLY

[ 1] TYPE: A?.-.:
DOCUMENT:
N.J.S.A.
58:11A Water Quality Planning
DESCRIPTION:
Administrative Code references.
PREREQUISITE:
Water Supply.

[ 2] TYPE: A-
DOCUMENT:
N.J.S.A. 58:12A SAFE DRINKING WATER
58:12-12
DESCRIPTION:
Public Community Water Systems - periodic tests for hazardous contanr.ar.t;
required.
PREREQUISITE:
Water supply.

[3] TYPE: A?.-.
DOCUMENT:
N.J.S.A. 58:12A SAFE DRINKING WATER
58:12-13

DESCRIPTION:
MCL's for organic compounds.
List of contaminants.
PREREQUISITE:
Water supply.

[ 4] TYPE:
DOCUMENT:
N.J.S.A. 58:12A SAFE DRINKING WATER
58:12-14

DESCRIPTION:
Test results, submission to Department, spot checks.
PREREQUISITE:
Water supply.

[ 5] TYPE: .
DOCUMENT:
N.J.S.A. 58:12A SAFE DRINKING WATER
58:12-15
DESCRIPTION:
Excessive contamination in system ^

- compliance within one year. TJ
- extention.
- failure t comply. ~=>
- remedies. 2
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PREREQUISITE:
Water supply.

[6] TYPE: AF.-.
DOCUMENT:
N.J.S.A. 58:12A SAFE DRINKING WATER
58:12-16
DESCRIPTION:
Voluntary procedures for testing - homeowners with wells.
PREREQUISITE:
Water supply.

[7] TYPE: ARA
DOCUMENT:
N.J.S.A. 58:12A SAFE DRINKING WATER
58:12-19

DESCRIPTION:
Annual report required.
PREREQUISITE:
Water supply.

[ 8] TYPE:
DOCUMENT:
N.J.A.C.
7:10-14.1 et. seq. Interim Safe Drinking Water Testing Schedule for
Hazardous Contaminants by Public Community Water Systems
DESCRIPTION:
Initial testing requirements.
Periodic testing requirements.
Analytical requirements.
Reporting requirements.
Recordkeeping requirements.
PREREQUISITE:
Public Community Water Systems.

[9] TYPE:
DOCUMENT:
N.J.A.C.
7:19-6 et. seq. Water Supply Management Act Rules
DESCRIPTION:
Determination of safe or dependable yield.
Rules concerning unaccounted-for water.
Requirements for water conservation.
Requirements for system rehabilitation.
Requirements for system pressure and storage.
Requirements for interconnectons. v
Criteria for water Supply Critical Areas. ^
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PREREQUISITE:

[10] TYPE
DOCUMENT:
WATER SUPPLY MANAGEMENT ACT;
Senate Nos. 1611 and 1613
DESCRIPTION:
Authority of Department to Manage water supply.
PREREQUISITE:

[11] TYPE: A?.-
DOCUMENT:
N.J.A.C
7:10-10.1 et. seq. Physical Connections
DESCRIPTION:
Approved physical connection specifications.
Approved physical connection installation.
Testing requirements and procedures.
PREREQUISITE:
Water Systems.

[12: TYPE:
DOCUMENT:
N.J.A.C.
7:10-11.1 et. seq. Standards for the Construction of Public Community
Water Systems
DESCRIPTION:
Materials to be submitted for approvl.
General requirements for public community water systems.
Rules concerning ground water supplies.
Rules concerning surface water supplies.
Requirements for pumping stations.
Requirements for distribution systems.
Requirements for distribution storage
Rules concerning chemical handling and feeding.
Rules on additional treatment processes.
Requirements for pretreatment.
Rules concerning filtration.
Rules concerning disinfection.
PREREQUISITE:

[13] TYPE: A?_
DOCUMENT :
N.J.A.C.
7:10-12.1 et. seq. Standards for the Construction of Public Non-Community
and Non-Public Water Systems
DESCRIPTION:
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Water volume requirements.
Sources of water.
Frost protection requirements.
Requirements of physical connections.
Requirements for priming systems.
Rules concerning disinfection of waterworks facilities.
Minimum distances for the location of various components of water supply
systems.
Rules concerning well rooms.
Rules concerning well construction within geologic regions.
General construction requirements for wells.
Requirements for well casings.
Requirements for well screens.
Requirements for grouting of annular space.
Rules concerning pitless well installation.
Records required.
Rules concerning the use of springs.
Use of cisterns prohibited.
Rules concerning use of surface water supply.
Requirements for the design of pumping equipment.
Rules concerning the location of pumping equipment.
Requirements for pump controls.
Requirements for pump down control.
Need for treatment.
Rules for chemical handling and feeding.
Rules for disinfection.
Rules for chemical and physical treatment.
General requirements for finished water storage.
Required storage capacity.
Requirenetnts for distribution systems.
Rules on capacity and size of service lines.
Requirements for certification.
PREREQUISITE:
Public Non-Community and Non-Public Water Sysytems.

[14] TYPE
DOCUMENT:
N.J.A.C. 7:10 NEW JERSEY SAFE DRINKING WATER ACT
7:10-1 General Provisions
DESCRIPTION:
Procedures for inspections and sanitary surveys of water systems.

PREREQUISITE:
Drinking Water.

[15] TYPE
DOCUMENT:
N.J.A.C. 7:10 NEW JERSEY SAFE DRINKING WATER ACT
7:10-2 General Requirements
DESCRIPTION:
Emergency provision of potable water.
Further connection to over-extended or inadequate syster $ banned.

NJ



PREREQUISITE:
Drinking Water.

[16] TYPE: A?.-.'
DOCUMENT:
N.J.A.C. 7:10 NEW JERSEY SAFE DRINKING WATER ACT
7:10-4 Disinfection
DESCRIPTION:
Disinfection of water required.
PREREQUISITE:
Drinking Water.

[17] TYPE: A?.-.
DOCUMENT:
N.J.A.C. 7:10 NEW JERSEY SAFE DRINKING WATER ACT
7:10-5 State Primary Drinking Water Regulations
DESCRIPTION:
Applicability of national regulations.
Discretionary changes by the Department to national regulations allowed.
Additional state requirements.
Reporting requirements.
PREREQUISITE:
Drinking Water.

'18] TYPE
DOCUMENT:
N.J.A.C. 7:10 NEW JERSEY SAFE DRINKING WATER ACT
7:10-7 Secondary Drinking Water Regulatins

DESCRIPTION:
Maximum upper and/or minimum lower levels of specified substances.
Monitoring Requirements.
PREREQUISITE:
Drinking Water.
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WELL DRILLING, SEALING & PUMP INSTAL.

[ 1] TYPE: A?J
DOCUMENT:
7:9-7 General Requirements for Permitting Wells...
DESCRIPTION:
Permit procedures.
General requirements for drilling and installation of wells and pumps.
Well driller and pump installer licensing.
Procedures for monitoring well permits.
Construction specifications for monitoring wells.
Reporting requirements for drilling of monitoring wells.
Permitting requirements for heating and cooling wells.
Preconstruction procedures for dewatering wells.
Applicability of regulations to dewatering of wells.
Procedures for the locations and general construction of dewatering wells.
Requirements for dewatering well casing.
Requirements for dewatering well screens and drilling water.
PREREQUISITE:

[ 2]
DOCUMENT:
7:9-9 Sealing of Abandoned Wells

DESCRIPTION:
General requirements for the sealing of all wells.
Specific requirements for sealing single cased wells.
Specific requiremens for sealing multiple case wells.
Requirements for sealing test wells and bore holes.
Requirements for sealing hand-dug wells.
Requirements for sealing dewatering wells.
Requirements for sealing abandoned monitoring wells.
PREREQUISITE:

TYPE: A?.-.

[ 3]
DOCUMENT:
Attachment to Proposed New Rule
DESCRIPTION:
Proposed regulations for well stimulation.

PREREQUISITE:

TYPE: A?_-

[ 4]
DOCUMENT:
N.J.S.A.
58:4A-5 et. seq. Well Drillers and Pump Installers Act

DESCRIPTION:
Well drillers license required.

TYPE: A-J

N)
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Operations requiring supervision of licensed driller.
Inspection, samples and entry to obtain information.

PREREQUISITE:

[5] TYPE: A?.-.'
DOCUMENT:
N.J.A.C.
7:10-12.1 et. seq. Standards for the Construction of Public Non-Cor.mur.iv.-
and Non-Public Water Systems
DESCRIPTION:
Water volume requirements.
Sources of water.
Frost protection requirements.
Requirements of physical connections.
Requirements for priming systems.
Rules concerning disinfection of waterworks facilities.
Minimum distances for the location of various components of water supply
systems.
Rules concerning well rooms.
Rules concerning well construction within geologic regions.
General construction requirements for wells.
Requirements for well casings.
Requirements for well screens.
Requirements for grouting of annular space.
Rules concerning pitless well installation.
Records required.
Rules concerning the use of springs.
Use of cisterns prohibited.
Rules concerning use of surface water supply.
Requirements for the design of pumping equipment.
Rules concerning the location of pumping equipment.
Requirements for pump controls.
Requirements for pump down control.
Need for treatment.
Rules for chemical handling and feeding.
Rules for disinfection.
Rules for chemical and physical treatment.
General requirements for finished water storage.
Required storage capacity.
Requiremetnts for distribution systems.
Rules on capacity and size of service lines.
Requirements for certification.
PREREQUISITE:
Public Non-Community and Non-Public Water Sysytems.

•yo-d
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L O C A T I O N A R A Rs/T B Cs

COASTAL AKEAS

' 1" TYPE:
DOCUMENT:
N.J.S.A. 13:19-1 et seq. NEW JERSEY COASTAL AREA FACILITY REVIEW ACT

DESCRIPTION:
Definition of coastal areas.
Perr.it required to construct facility.
Environmental impact statement required.
PREREQUISITE:

[ 2] TYPE:
DOCUMENT:
N.J.A.C. 7:7E-1.1 et seq. RULES ON COASTAL RESOURCES AND DEVELOPMENT
7.-7E-2 Location Policies

DESCRIPTION:
Classification of land and water types.

PREREQUISITE:

' 3] TYPE: r.'-
DOCUMENT:
N.J.A.C. 7:7E-1.1 et seq. RULES ON COASTAL RESOURCES AND DEVELOPMENT
7:7E-3 Special Areas

DESCRIPTION:
Definition and policy regaurding the following special areas:
- shellfish beds, surf clam areas, prime fishing areas, finfish

r.igratory pathways, submerged vegetation, navigation channels, canals,
inlets, marina moorings, ports, submerged infrastucture routes,
shipwrecks and art•ficial reefs, wet borrow pits, intertidal and subtidal
shallows, filled water's edge, existing lagoon edge, natural water's ed^e.
- floodplain, alluvial flood margins, beaches, dunes, overwash fans,

erosion hazard areas, island corridor, wetlands, wetlands buffer, cranber:
bogs, wet borrow pit margins, coastal bluffs, intermittent stream corridc:
farmland conservation areas, steep slopes, dry borrow bits, historic and
archaeological resources, specimen trees, endangered or threatened wildli:
or vegetation species habitat, critical wildlife habitats, public open
space, special hazards areas, excluded federal lands, special urban areas
pinelands national reserve and pinelands protection area, Hackensack
Meadowlands district, wild and scenic river corricors, geodetic control
reference marks.

PREREQUISITE:

o
-0
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[4] TYPE:
DOCUMENT:
N.J.A.C. 7:7E-1.1 et seq. RULES ON COASTAL RESOURCES AND DEVELOPMENT
7:7E-4 General Water Areas
DESCRIPTION:
Definitins of areas.
Acceptability conditions for use.
PREREQUISITE:

[ 5] TYPE: A?.
DOCUMENT:
N.J.A.C. 7:7E-1.1 et seq. RULES ON COASTAL RESOURCES AND DEVELOPMENT
7:7E-5 General Land Areas
DESCRIPTION:
Definition of land areas.
Acceptability of development.
Environmental sensitivity rating.
PREREQUISITE:

[ 6] TYPE:
DOCUMENT:
N.J.A.C. 7.-7E-1.1 et seq. RULES ON COASTAL RESOURCES AND DEVELOPMENT
7:7E-7 Use Policies

DESCRIPTION:
Energy use policies.
Transportation use policies.
Public facility use policies.
Industry use policies.
Dredge spoil disposal on land requirements.
PREREQUISITE:

[ 7] TYPE:
DOCUMENT:
N.J.A.C. 7:7E-1.1 et seq. RULES ON COASTAL RESOURCES AND DEVELOPMENT
7:7E-8 Resource Policies
DESCRIPTION:
Protection of marine fish and fisheries.
Protection of shellfisheries.
Protection of water quality.
Surface water us*.
Ground water us*.
Stormwater runoff.
Protection of vegetation.
Protection of important wildlife habitats.
Protection of air quality.
Public access to waterfront.
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Scenic resources and design.
Solid waste regulations.
Energy conservation requirements.
Traffic regulations.
Policies to protect wet soils and high permeability moist soils.
Policies to protect fertile soils.
Protection of flood-prone areas.
Noise abatement requirements.
PREREQUISITE:

'8] TYPE: A.-J-
DOCUMENT:
N.J.A.C. 7:7 Coastal Permit Program Regulations
DESCRIPTION:
Activities for which permit is required.
Environmental impact statements.
PREREQUISITE:

\
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DELAWARE AND RARITAN CANAL STATE PARK

[ 1] TYPE:
DOCUMENT:
Regulations for the Review Zone of the Delaware and Raritan Canal
State Park
DESCRIPTION:
Location of the Review Zone.
Procedures and requirements for review of private projects.
Procedures and requirements for review of government projects.
Storm drainage and water quality regulations.
Visual impact regulations.
Noise control regulations.
Waivers.
PREREQUISITE:

•>o
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DELAWARE RIVER BASIN

[ 1] TYPE: A?_
DOCUMENT:
DRBC Administrative Manual - III; water Quality Regulations
DESCRIPTION:
Basinwide surface water quality standards.
Water quality standards for npntidal interstate streams.
Water quality standards for tidal interstate streams.
Basinwide groundwater quality standards.
Water uses.
Water quality criteria.
Effluent quality requirements.
Groundwater quality requirements.
Enforcement procedures.
Stream quality objectives.
PREREQUISITE:

o
o
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FLOOD HAZARD AREAS

[ 1] TYPE: A?--.
DOCUMENT:
ADOPTED NEW RULE N.J.A.C. 7:13 FLOOD HAZARD AREA REGULATIONS
7:13-2 General Procedures for the Stream Encroachment Permitting Process
DESCRIPTION:
Required information for permit application.
PREREQUISITE:
Construction and other development activities.

[ 2] TYPE: A?.-.:
DOCUMENT:
ADOPTED NEW RULE N.J.A.C. 7:13 FLOOD HAZARD AREA REGULATIONS
7:13-3 General Standards for Permitting Stream Encroachment Within Flccd-;
of Delineated Streams and Within Encroachment Lines of Non-Delineated stre;
DESCRIPTION:
Prohibited uses.
Non-regulated uses.
Regulated uses.
Soil erosion and sediment control requirements.
Protection of near-stream vegetation.
Regulations on stream cleaning.
Requirements for excavation.
Regulations on disposal of spoils.
Requirements for retention and detention basins.
Requirements for channel modification.
Regulations on underground utility crossings.
Regulations on above ground utility crossings.
Requirements for stability of structures.
Fish passage requirements.
Requirements for dams.
PREREQUISITE:
Construction and other development activities.

[ 3] TYPE: f-.'.
DOCUMENT:
7:13-4 Regulations of Stream Encroachments in the Flood Fringe Area of
Delineated Streams and Between the Encroachment Lines and the Boundaries c:"
the 100-Year Floodplain of Non-Delineated Streams
DESCRIPTION:
Prohibited uses.
Regulated uses.
Non-regulated uses.
PREREQUISITE:
Construction and other development activities.

o
"3
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RECREATIONAL AREAS

[1] TYPE: A.-A--
DOCUMZNT:
N.J.A.C. 7:2-12.1 et seq. Open Lands Management
DESCRIPTION:
Impacts on recreational projects funded by Open Lands Management Grants.
PREREQUISITE:

to•Jl
to
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[ 4] TYPE: A?.-.:
DOCUMENT:
ADOPTED NEW RULE N.J.A.C. 7:13 FLOOD HAZARD AREA REGULATIONS
7:13-5 Special Cases
DESCRIPTION:
Criteria for projects of special concern.
Procedural requirements.
Permit requirements.
Procedural requirements for low dams.
Requirements for projects along trout streams.
Requirements for projects affecting coastal fish resources.
Requirements for projects affecting shellfish areas.
Requirements for projects involving bridges which traverse a floodway.
PREREQUISITE:
Construction and other development activities.

[ 5] TYPE: A?.-.:
DOCUMENT:
N.J.S.A. 58:16A-50 et seq. Flood Hazard Area Control Act, P.L. 1979, c.25
DESCRIPTION:
Delineation of flood hazard areas by the Department.
Regulations concerning development and use of land in designated floodwa-.-;
authorized by the Department.
Prevention of rebuilding lawful, pre-existing buildings is prohibited.

PREREQUISITE:

NJ
Ln
U)

A-80



HABITATS OF ENDANGERED PLANTS/ANIMALS

[ 1] TYPE: 75:
DOCUMENT:
New Jerseys's Threatened Plant Species [ref=
DESCRIPTION:
List of threatened plant species and habitats where they occur.
PREREQUISITE:

O•u
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HACKENSACK MEADOWLANDS DISTRICT

[1] TYPE: A?.-.:-
DOCUMENT:
N.J.A.C. 19:4-6
DESCRIPTION:
Regulations for airborn emissions.
Regulations for activities with flammable combustible and/or explosive
materials.
Regulations for activities with radioactive materials.
Water quality regulations.
PREREQUISITE:

oo
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NATURAL AREAS

[ 1] TYPE: A?.-.
DOCUMENT:
N.J.A.C. 7:2-11 Natural Areas System
DESCRIPTION:
Natural Areas Designation.
Classification of Natural Areas.
Natural Areas management plans.
Procedures for conducting research/collecting specimens.
List of sites included in the Natural Areas System.
PREREQUISITE:

[ 2] TYPE: T:
DOCUMENT:
Natural Areas Register [ref=
DESCRIPTION:
Location of listed sites and permitted land use.

NATURAL HERITAGE PROGRAM
- Database containing information on rare plants, rare animals and natur;

communities.
- Contact Office of Natural Lands Management (4-7370) for a data request

PREREQUISITE:

•d

o
o

Ni

A-S3



NEW JERSEY PINELANDS

[ 1] TYPE:
DOCUMENT:
N.J.A.C 7:50 PINELANDS COMPREHENSIVE MANAGEMENT PLAN
N.J.A.C. 7:50-4
DESCRIPTION:
Procedures for development review.
PREREQUISITE:

[ 2] TYPE: A?.-.:
DOCUMENT:
N.J.A.C 7:50 PINELANDS COMPREHENSIVE MANAGEMENT PLAN
N.J.A.C. 7:50-5
DESCRIPTION:

* Pinelands Management Areas established.
* Minimum standards governing the distribution and intensity of de alopre-

and land use in the following areas: Preservation Area District Torest
Areas, Agricultural Production areas. Special Agricultural Production Ar
Rural Development Areas, Pinelands Villages and Towns, Regional Growth
Areas, Military and Federal Installation Areas.

* Minimum standards for transferring and clustering regional development
rights in Protection Area municipalities.

* Minimum standards for Municipal Reserve Areas.
PREREQUISITE:

[ 3] TYPE: A;
DOCUMENT:
N.J.A.C 7:50 PINELANDS COMPREHENSIVE MANAGEMENT PLAN
N.J.A.C. 7:50-6
DESCRIPTION:
Development prohibited in wetlands.
Development prohibited in the vicinity of threatened or endangered plants
Protection of threatened or endangered wildlife required.
Protection of wildlife habitats required.
Landfills prohibited.
Regulations for existing landfills, new landfills and solid waste transfe:
stations.
Categories of wastes prohibited.
Minimum standards necessary to protect and preserve water quality.
Minimum statdards for point and non-point source discharges.
Requirements for individual wastewater treatment facility and petroleur
tank maintenance.
Regulations for water management.
Prohibited chemicals and materials.
General air quality standards.
Air quality standards for specific development. >
Fire hazard mitigation standards. ^

NJ
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Historic Resource Management Program.
PREREQUISITE:

Oo
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RIPARIAN LANDS

[ 1] TYPE:
DOCUMENT:
Riparian Rights Handbook
DESCRIPTION:

none given
PREREQUISITE:
Riparian Lands.

[ 2] TYPE: A?.-
DOCUMENT:
N.J.S.A. 12:3-1 et seq. Riparian Lands Statutes
DESCRIPTION:
Rules concerning the reclaiming or building upon lands under tidewaters.
Rules of conveyances and leases.
Encroachment prohibited.
Removal of sand and other natural materials without license prohibited.
Rules on laying pipes under tidal waters.
Requirements for work or operations for buildings and commercial purpose;
PREREQUISITE:

o-a
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SOIL CONSERVATION DISTRICTS

[ 1] TYPE: A?.-.:
DOCUMENT:
N.J.S.A. 4:24-39 through 55. Soil Erosion and Sediment Control Act
DESCRIPTION:
All projects must have certification of a plan for soil erosion and
sediment control through the State, a county or municipality, or directly
from the Soil Conservation District.

PREREQUISITE:

[2] TYPE: A?.-.
DOCUMENT:
N.J.A.C. 2:90-1.3 Standards for Soil Erosion and Sediment Control
DESCRIPTION:
Adopted standards obtainable from each of the Soil Conservation Districts.
PREREQUISITE:

•5*
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STATE TRIALS SYSTEM

[ 1] TYPE:
DOCUMENT:
N.J.S.A. 13:8-30 «t seq. State Trials System
DESCRIPTION:
Classes of trails.
Use of state lands; acquisition of lands or interests in lands.
Noninterference with nature and purposes by use of trail; maintenance of
natural and scenic qualities.
PREREQUISITE:

o-a
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WATERFRONT/HARBOUR

[1] TYPE: A?.-.
DOCUMENT:
N.J.S.A. 12:5-1 et. seq. Wate-front and Harbour Statutes
DESCRIPTION:
Prevention of encroachment on waterfront.
Improvement without approval prohibited.
PREREQUISITE:

O
O
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WETLANDS

[1] TYPE:
DOCUMENT:
N.J.S.A. 13:9A-1 et seq. Wetlands Act of 1970
DESCRIPTION:
Definition of wetlands.
Listing of Activities regulated by the Cominissiner.
Permit requirements for regulated activities.
PREREQUISITE:
Regulated activities in wetlands.

[2] TYPE: A?.-.
DOCUMENT:
Freshwater Wetlands Protection Act
DESCRIPTION:
Definition of wetlands.
Listing of regulated activities.
Permit requirements for regulated activities.

PREREQUISITE:

[ 3] TYPE: 71-
DOCUMENT:
Overview of the Division of Coastal Resources - [ref=
Includes Oct. 31, 1989 memo form John R. Weingart - Consolidation
of Regulatory Services
DESCRIPTION:
Definition and explanation of permits.
(memo) Determination of whether wetlands occur on your property.
Publications currently available from Division of Coastal Resources.
Guidance to jurisdiction, information and regulation of wetlands in
New Jersey, Nov. '88.
Sample permits, Instructions & Guidence, July '89.
PREREQUISITE:

-d
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WILD AND SCENIC RIVERS

[1] TYPE: ARA
DOCUMENT:
N.J.S.A. 13:8-45 et seq. New Jersey Wild and Scenic Rivers System
DESCRIPTION:
Classification of river areas.
Rules and regulations.
Development of facilities on state-owned land.
Easement and rights-of-way on state-owned land; grants; reclassificaticr.
of disignation of component river areas.
Acts governing component river area within flood hazard area or part of
state park, wildlife refuge or similar area.

PREREQUISITE:

O
O
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C H E M I C A L ARA Rs/T B Cs

CHEMICAL NAME
...............................

Aeenipfcthtlene
Ac«n«p»ithene
Acrolein
Acrylomtri lt
Aldrin/Dttldrin
Anthracto*
Antimony
Arsenic
Btritn
Benzene
lent i dine
Benjo (•) Anthracene
Benzo (•) Pyrene
Benzo (ghi ) Perylene
Be"zo (k) Flourintnerve
3,4 Be^zsf !our«nthe->e
Beryl 1 ijn

cn
MJSOWA
MCL't

(PPO)

50
1033

1

C2]

NJAC 7:9-6
Crecrdwater
Stds. (ppn)

...............

0.003 (ppb)

.05
1

.0001

»)
NJAC 7:9-4
Surf. Wattr
Crit. (ppfc)

...............

.0019

SO
1000

^
.1

(43

NJOEP Soil
Action level!

<PP»>
...............

»
«
X

X

•

10
20

400

1

[5]

Sludge Ou», .
Crit.- L»re
Appi. (pprr;

0.1C

13

[NOTES: ]•

[1] Maximum Contaminant Levels for drinking water; N.J. Safe Drinking Wats:
ACT and A-280 Ammendments,proposed NJAC 7:10-16.7a

[2] N.J. Water Pollution Control Act primary standards for ground water
classes GW-l and GW-2. Additional and/or more stringent standards may apt
to ground water class GW-i(Central Pine Barrens) as per N.J.A.C. 7:9-6.6";
[3] N.J. Water Pollution Control Act criteria for surface water classes si
(saline estuarian), SC(saline coastal), and FW2(general freshwater). For
classes FWI(within national or state parks, etc) or PL(within the Pinelar:
surface water must be maintained in its natural state of quality, i.e. tr.
which would exist in the absence of any discharge of artificial origin.
[4] TBC-Action Levels are determined based on background for inorganics, 5.-.
risk assessment for organics. In their absence, however, these surrogate
levels are used:

x - Volatile organics; level is 1 ppm total in soil
+ - Base-Neutrals; level is 10 ppm total in soil.
# - Petroleum Hydrocarbons; level is 100 ppm total

in soil unless primarily Benzene or PAH's.
Note: Actual clean-up levels are determined on a site spicific basis. ̂

o
[5] Sludge Quality Criteria for Land Application; * - 40yrs/20yrs ^

o
o
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C H E M I C A L A R A Rs/T B C s (Cont.

CHEMICAL NAME

Bi$(2-chleroethyl)Ether
Bi*(2-chloroiiopropyl )Ethcr
Bi§(2-ehloromethoxy) Nethane
Bif(2-ethylr,exyl)Phthalate
Sis(chloromethyl) Eth«r
Brotnoform
4-Bromoptienyl Phenyl Eth«r
Butyl Benzyl Phthaltte
CiOfliun
Carbon tetrachlor ide
Chlordane
Chlorobeozene
CM orodi bromomc thane
CMoroethane
2-CMoroethylvinyl Ether
Chloro fo rm
2-ChioronapMhalene

[1]

HJSOWA

«CL'«
(PPb)

...............

10
2

.5
4

C23

NJAC 7:9-6
Croundwater
Stds. (ppn)

.01

C3J

NJAC 7:9-4
Surf. Water
Crit. (ppt»

...............

10

.0043

[4]

NJDEP Soil
Action Levels

CPP")

*

+

*

25
X

X

+
*
3
X

1
X

X

X

X

X

.

[5]

Sludge Qual .
Cr i t . - Land
Appl. (pen)

• 20/tO

0 . 1 C

[NOTES: ]•

[1] Maximum Contaminant Levels for drinking water; N.J. Safe Drinking Water
ACT and A-280 Airunendments, proposed NJAC 7:10-16. 7a

[2] N.J. Water Pollution Control Act primary standards for ground water
"classes GW-i and GW-2. Additional and/or more stringent standards may appl
to ground water class GW-l(Central Pine Barrens) as per N.J.A.C. 7:9-6.6*(a
[3] N.J. Water Pollution Control Act criteria for surface water classes SE
(saline estuarian), SC(saline coastal), and FW2(general freshwater). For
classes FWl (within national or state parks, etc) or PL(within the Pinelar.dj
surface water must be maintained in its natural state of quality, i.e. th = -
which would exist in the absence of any discharge of artificial origin.
[4] TBC-Action Levels are determined based on background for inorganics, ar..
risk assessment for organics. In their absence, however, these surrogate
levels are used:

x - Volatile organics; level is 1 ppm total in soil
+ - Base-Neutrals; level is 10 ppm total in soil.
# - Petroleum Hydrocarbons; level is 100 ppm total

in soil unless primarily Benzene or PAH's.
Note: Actual clean-up levels are determined on a site spicific basis.

[5] Sludge Quality Criteria for Land Application; * - 40yrs/20yrs oti
o
o
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C H E M I C A L A R A Rs/T B C s (Cont.)

CHEMICAL NAME

4-Chlorophenyl Phenyl Ether
Chromium

Copper
Cyanide
DOT and Metabolites
Oi-N-lutyl Phthalate
Oi-N-Octyl Phthalate
Oibtnzo (a,h) Anthracene
m- D i Ch I orobenzene
o-Oiehlorobenzene
p-Dichlorobenzene
3,3' -Dichlorooen:idine
0 1 ch I orobromomethene
D i ch 1 orodt f I ouromethin*

l^-D^hllrnSh.1^

t'i
NJSOWA
MCL't
(ppb)

...............

50-he»

603
6CC
6

2

C2)

NJAC 7:9-6
Groundwater
Stds. (ppm)

O.OS (hex)

.2
0.001 (ppb)

C33

NJAC 7:9-4
Surf. Water
Crit. (ppb)

...............

SO

.001

t<
NJDEF

Action
(PC

........

4

1(
4

T

1-

1
Soil

»)
.......

10
»

ro

0

[5j

Sludge Qu«: .
Crit.- L«no
Appl. (per)

1000

• 60C/12CC

.25

•[NOTES: ]•

[1] Maximum Contaminant Levels for drinking water; N.J. Safe Drinking Ware:
'ACT and A-280 Ammendments,proposed NJAC 7:10-16.7a

[2] N.J. Water Pollution Control Act primary standards for ground water
classes GW-l and GW-2. Additional and/or more stringent standards may app;
to ground water class GW-l(Central Pine Barrens) as per N.J.A.C. 7:9-6.€*£
[31 N.J. Water Pollution Control Act criteria for surface water classes SI
(saline estuarian), SC(saline coastal), and FW2(general freshwater). For
classes FWl(within national or state parks, etc) or PL(within the Pineiar:
surface water must be maintained in its natural state of quality, i.e. the
which would exist in the absence of any discharge of artificial origin.
[4] TBC-Action Levels are determined based on background for inorganics, a-
risk assessment for organics. In their absence, however, these surrogate
levels are used:

x - Volatile organics; level is 1 ppm total in soil
+ - Base-Neutrals; level is 10 ppm total in soil.
# - Petroleum Hydrocarbons; level is 100 ppm total

in soil unless primarily Benzene or PAH's.
Note: Actual clean-up levels are determined on a site spicific basis.

[5] Sludge Quality Criteria for Land Application; * - 40yrs/20yrs •>

o
o
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C H E M I C A L A R A Rs/T B C s (Cont . )

CHEMICAL NAME

1, 1-Oichloroetrtyler*
tran» 1,2-0icriloroetrtyle««
2,4-Dichlorophenoxy»cetic »cid
1,2-Diehloropropine
1,3-Diehtoropropylene
Diethyl Phthilate
Dimethyl Pf»th«l«te
2,4-0'nt trotOlo«n«
2,6-Ointtrotolu*n«
1 ,2-Diphenythydr«iin«
Endoiulf»n
Endr in
Ethylb«nzen«
Flourinthen*
Floorer*
H*pt«cMor
He«aenlorob«nzen«

[1]

NJSOWA
MCL'l
(PPb)

...............

2
10

100

.2

C2J

NJAC 7:9-6
Groinduatcr
Stds. (ppn)

O.OOi (ppb)

C3J

NJAC 7:9-4
Surf. Uatcr
Crit. (ppb)

...............

.056

.0023

.0038

(41

NJDEP Soil
Action Levels

<PP»>

X

X

X

X

*

*

*
«•

*

X

•

*

*

[5]

Sludge Ou»;.
Cr i t . - L»no
Appt. (pprO

0.10

0.10

[NOTES: ] •

;i] Maximum Contaminant Levels for drinking water; N.J. Safe Drinking Wats:
'ACT and A-280 Ammendments,proposed NJAC 7:10-16.7a

[2] N.J. Water Pollution Control Act primary standards for ground water
classes GW-l and GW-2. Additional and/or more stringent standards may apr."
to ground water class GW-l(Central Pine Barrens) as per N.J.A.C. 7:9-6.6,j

[3] N.J. Water Pollution Control Act criteria for surface water classes SI
(saline estuarian), SC(saline coastal), and FW2(general freshwater). For
classes FWl(within national or state parks, etc) or PL(within the Pine1an:
surface water must be maintained in its natural state of quality, i.e. th:
which would exist in the absence of any discharge of artificial origin.
[4] TBC-Action Levels are determined based on background for inorganics, a:
risk assessment for organics. In their absence, however, these surrogate
levels are used:

x - Volatile organics; level is 1 ppm total in soil
+ - Base-Neutrals; level is 10 ppm total in soil.
I - Petroleum Hydrocarbons; level is 100 ppm total

in soil unless primarily Benzene or PAH's.
Note: Actual clean-up levels are determined on a site spicific basis.

[5: Sludge Quality Criteria for Land Application; * - 40yrs/20yrs >
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C H E M I C A L A R A Rs/T B C s (Cont.)

CHEMICAL NAME

Hexach l orotoutadi ene
Nexach I orocyc I opent ad i ene
Me«achloro«thane
Indeno (1,2.3-cd) Pyrene
(•optiorone
Lead
lindane
Mercury
Methoxychlor
Methyl bromide
Methyl chloride
Methylene chloride
Molybdenum
K-Ni trosodi-n-Propylamine
N-NI troiodi methyl ami ne
» - N i t rosod i pfieny I «m i rv«

CD

NJSOWA
MCL't

...............

SO
4
2

100

2

C2}

NJAC 7:9-6
Groundweter
$td«. (ppn)

.05

.002

C33

NJAC 7:9-4
Surf, water
Crit. (ppto)

SO
.OS
2

NJOEP Soi 1
Action levels

(ppn)
...............

250-1000

1

X

X

x
1
•
«
*

;5]

Sludge Qua! .
Crit.- Lane

•2400/4803
0.10
10
.25

[NOTES: ]•

[1] Maximum Contaminant Levels for drinking water; N.J. Safe Drinking Water
ACT and A-280 Ammendments,proposed NJAC 7:10-16.7a

[2] N.J. Water Pollution Control Act primary standards for ground water
classes GW-I and GW-2. Additional and/or more stringent standards may appl
to ground water class GW-i(Central Pine Barrens) as per N.J.A.C. 7:9-6.6~(c
[3] N.J. Water Pollution Control Act criteria for surface water classes SI
(saline estuarian), SC(saline coastal), and FW2(general freshwater). For
classes FWl (within national.or state parks, etc) or PL(within the Pinelar.i;
surface water must be maintained in its natural state of quality, i.e. th=-
which would exist in the absence of any discharge of artificial origin.
[4] TBC-Action Levels are determined based on background for inorganics, ar
risk assessment for organics. In their absence, however, these surrogate
levels are used:

x - Volatile organics; level is 1 ppm total in soil
+ - Base-Neutrals; level is 10 ppm total in soil.
I - Petroleum Hydrocarbons; level is 100 ppm total

in soil unless primarily Benzene or PAH's.
Note: Actual clean-up levels are determined on a site spicific basis

[5] Sludge Quality Criteria for Land Application; * - 40yrs/20yrs o
"0

to
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C H E M I C A L ARA Rs/T B Cs (Cont.)

CHEMICAL NAME

NJcktl
Nitrata-Nitrogen
Nitrotenzcnt
Polycyclic Aromatic Hydrocarbon
PolycMorinatad Ifpfctnyl* (PCI*
Petroleum Hydrocarbons
Phananthran*
Phtnol
Pyrtne
Selenium
Si Iver
2,4.5 TP Silvcx
1, 1,2,2-TetracMoroethane
Tetrachloroethyleoe
Thai I ium
Toluene
Toxapriene

tl]

NJSDUA
MCL'S
(PPb)

...............

13.4
10000

•5

10
SO
10

1

5

(21

MJAC 7:9-6
Groundwater
Stds. (ppm)

10

0.001 (ppb)

3.5

.01

.05

0.005 (ppb)

[31

NJAC 7:9-4
Surf. Water
Cru. (ppb)
...............

.014

10
50

.013

[4]

NJOEP Soil
Action Level*

<PP")

100

*
10

1 re«./5 ind.
f
«

•

4
5

X

X

5
X

(5)

Sludge QuaL.
Crit.- Land
Appl. (pp*)

• 625/1250

.5

22

1

•[NOTES: ]

[1] Maximum Contaminant Levels for drinking water; N.J. Safe Drinking Water
ACT and A-280 Ammendments,proposed NJAC 7:10-16.7a

[2] N.J. Water Pollution Control Act primary standards for ground water
classes GW-1 and GW-2. Additional and/or more stringent standards may apply
to ground water class GW-l(Central Pine Barrens) as per N.J.A.C. 7:9-6.6(a
[3] N.J. Water Pollution Control Act criteria for surface water classes SE
(saline estuarian), SC(saline coastal), and FW2(general freshwater). For
classes FWl(within national or state parks, etc) or PL(within the Pinelands
surface water must be maintained in its natural state of quality, i.e. that
which would exist in the absence of any discharge of artificial origin.
[4] TBC-Action Levels are determined based on background for inorganics, and
'risk assessment for organics. In their absence, however, these surrogate
levels are used:

x - Volatile organics; level is 1 ppm total in soil
+ - Base-Neutrals; level is 10 ppm total in soil.
f - Petroleum Hydrocarbons; level is 100 ppa total

in soil unless primarily Benzene or PAH's.
Note: Actual clean-up levels are determined on a site spicific basis.

[5] Sludge Quality Criteria for Land Application; * - 40yrs/20yrs
t»o
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C H E M I C A L A R A Rs/T B C s (Cent.)

CHCMICAL MAM

TricMorobOTltrw
1,1,1-THchlorMtharw
1 , 1 ,2- TricMorMthant
T r i ch 1 erecthy ( •n*
T r \ et> 1 eref 1 ouroMthant
Varwdiun
Vinyl chloridt
Xylcrwt
2inc

m
NJSOUA
MCL'S
(«*)

...............

8
26

1

2
u

(21

NJAC 7:9-6
Groindwitcr
ftdt. (ppM)

(31

•JAC 7:9-4
Surf. Mttr
Crit. (ppt»

(41

NJDCP Soil
Action L»v*li

(PPM)

•
X

X

X

X

100
X

350

IS:

siudo* ouii.
Crit.- Land
Appl. ippm)

...............

• 1 ZOO/24 00

————————————————————————————— [NOTES: ] ————————————————————————————— -

'!] Maximum Contaminant Levels for drinking water; N.J. Safe Drinking Water
ACT and A-280 Ammendments,proposed NJAC 7:10-16.7a

[2] N.J. Water Pollution Control Act primary standards for ground water
classes GW-l and GW-2. Additional and/or more stringent standards may apply
to ground water class GW-l(Central Pine Barrens) as per N.J.A.C. 7:9-6.6(a'.
;3] N.J. Water Pollution Control Act criteria for surface water classes SE
(saline estuarian), SC(saline coastal), and FW2(general freshwater). For
classes FWI(within national or state parks, etc) or PL(within the Pinelands
surface water must be maintained in its natural state of quality, i.e. that
which would exist in the absence of any discharge of artificial origin.
[4] TBC-Action Levels are determined based on background for inorganics, and
risk assessment for organics. In their absence, however, these surrogate
levels are used:

x - Volatile organics; level is 1 ppm total in soil
+ - Base-Neutrals; level is 10 ppm total in soil.
I - Petroleum Hydrocarbons; level is 100 ppm total

in soil unless primarily Benzene or PAH's.
Note: Actual clean-up levels are determined on a site spicific basis.

[5] sludge Quality Criteria for Land Application; * - 40yrs/20yrs •?
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APPENDIX B

COMPARISON OF THE PERFORMANCE OF RCRA AND LINED-ASPHALT CAPS
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COMPARISON Q£ HE PERFORMANCE RCRA AJffi LINED-ASPHALT CAPS

Objective;

Estimate of the performance of a conceptual lined asphalt cap design at the A.
0. Polymer Site. Compare the results with a typical RCRA Subtitle C multi-
layer cap.

Method:

Version 2.05 of Hydrologic Evaluation of Landfill Performance (HELP) model,
U. S. Army Corps Of Engineers Waterways Experiment Station, Vicksburg, MS.
Approach:

First, estimate the infiltration of the asphalt-lined cap using a eight-layer
model consisting of the following layers, from the top down:

1. The uppermost layer would be a barrier layer of asphalt pavement but the
HELP model does not allow a barrier layer as the uppermost layer.
Therefore an artificial lateral drainage layer was used to simulate the
ground area above the asphalt. Using a pavement slope of 4% for good
surface drainage, the hydraulic conductivity was calibrated until
standing water above the asphalt barrier layer was reduced to near zero.
This occurred at 10"* cm/sec. Other parameters used were: thickness - 3
inches, porosity - .9, initial water content - .04.

2. A barrier soil liner was used to simulate the asphalt. Hydraulic
conductivity of 5 X 10 was taken from values reported in literature on
infiltration rates of typical asphalt pavements1. Other parameters
were: thickness - 2.5 inches, porosity - 0.2, initial water content =
0.2.

3. A high-permeability vertical percolation layer to simulate the asphalt
sub-base. Thickness - 1 foot, porosity - .417, initial water
content - .045, saturated hydraulic conductivity - 10"2 cm/sec.

4. A lateral drainage layer to simulate the drainage netting above the
synthetic membrane liner. Thickness - .5 inches, porosity - .7,
initial water content - .09, saturated hydraulic
conductivity - 1 x 10"1 cm/sec, slope - 5%.

5. A barrier soil liner to simulate the synthetic liner without a clay
barrier. Thickness - 0.1 inches, porosity - .43, initial water
content - .43, saturated hydraulic conductivity - 1 x 10 cm/sec,
leakage factor • 0.01.

6. Vertical percolation layer of high permeability soil to simulate layer
of backfill and contaminated soil in the former lagoon area. Although

oo
Ridgeway, Hallas H, Pavement Subsurface Drainage Systems.
Transportation Research Board, National Research Council,
Washington, DC, November 1982. *-"

NJ
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A. 0. Polymer Site
Public Review Feasibility Study

April 1991

the actual thickness may greater than 30 feet, a thickness of 30 feet is
used since larger values have Httle effect on the results. Other
parameters are: porosity - .25, Initial water content - .2238, saturated
hydraulic conductivity - 0.005 cm/sec.

7. A lateral drainage layer five feet thick, at a slope of 4X to simulate
the highly fractured Interface between the soil and bedrock. Other

-parameters of-th1s-layer-are:--hydraulic-conductivity - 0.05 cm/sec,
porosity - .417, Initial soil water content * 0.045.

8. A barrier layer of lower permeability to simulate bedrock.
Thickness • 20 feet, porosity - .43, Initial water content - .43,
saturated hydraulic conductivity - 10 cm/sec.

Secondly, estimate the infiltration through a seven-layer RCRA cap consisting
of six Inches of topsoil, 30 Inches of random fill, a synthetic drainage
layer, a synthetic liner, a 24-inch clay soil liner, and three soil layers to
simulate the existing soil and bedrock that would be capped. A gas collection
system was ignored since, if present, it would neither promote nor impede the
movement of water through the system.

The model layers are as follows, from the top down:

1. A vertical percolation layer to simulate the topsoil with vegetative
cover. Thickness - 6 inches, porosity - .46, initial water
content • .23, saturated hydraulic conductivity • 1.5 x 10'3 cm/sec.

2. A vertical percolation layer to simulate the random earth fill layer.
Thickness - 2.5 feet, porosity - .33, initial water content - .21,
saturated hydraulic conductivity - 6 x 10 cm/sec.

3. A lateral drainage layer to simulate the drainage netting.
Thickness - .5 inches, porosity - .7, initial water content - .09,
saturated hydraulic conductivity - 1 x 10 cm/sec, slope - 5.5X.

4. A barrier soil liner to simulate the combined liner and clay barrier.
Thickness • 2 feet, porosity - .43, initial water content - .43,
saturated hydraulic conductivity - 1 x 10 cm/sec, leakage factor -
0.01.

5. 6, 7 The same as layers 6, 7, 8 in the asphalt capped model.

Results:

Summary outputs from the HELP program are presented on pages 8-3 through B-9.
A comparison of the output from the lined-asphalt cap model with the RCRA cap
model shows that the average annual infiltration through the cap liner (layer
5 in the asphalt cap and layer 4 in the RCRA cap) is about equal to 0.012
Inches 1n both cases. The asphalt cap 1s able to perform as well as the RCRA
cap because most of the precipitation runs off the surface of the asphalt
(combined runoff and lateral drainage from layer 1 in the model). What little

AOP-35-M B-2



A. 0. Polymer Site
Public Review Feasibility Study

April 1991

precipitation Infiltrated the asphalt cap (0.0228 Inches per year) drains away
from the Uner within the sub-base. The RCRA cap, on the other hand, allows
significant Infiltration Into the soil cover. This infiltration represents a
greater potential for leakage through the synthetic liner and clay soil.

NJ
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A. 0. Polymer Site
Public Review Feasibility Study

April 1991

A. 0. POLYMER SITE - FEASIBILITY STUDY
ASPHALT CAP PERFORMANCE
6 FEBRUARY 1991

LAYER 1

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

3.00 INCHES
0.9000 VOL/VOL
0.0400 VOL/VOL
0.0200 VOL/VOL
0.0400 VOL/VOL

10000.000000000000 CM/SEC
4.00 PERCENT
50.0 FEET

LAYER 2

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 3

2.50 INCHES
0.2000 VOL/VOL
0.0400 VOL/VOL
0.0200 VOL/VOL
0.2000 VOL/VOL
0.000049999999 CM/SEC

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

12.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.009999999776 CM/SEC

LAYER 4

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

0.50 INCHES
0.7000 VOL/VOL
0.0400 VOL/VOL
0.0200 VOL/VOL
0.1045 VOL/VOL
0.100000001490 CM/SEC
5.00 PERCENT
50.0 FEET

o-o

NJ
-J
-J
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LAYER 5

BARRIER SOIL LINER WITH FLEXIBLE
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INIT-IAL SOIL-WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

LAYER 6

A. 0. Polymer Site
Public Review Feasibility Study

April 1991

MEMBRANE LINER
0.10 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
-0.4300 VOL/VOL
0.000000100000 CM/SEC
0.01000000

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

360.00 INCHES
0.2500 VOL/VOL
0.0620 VOL/VOL
0.0240 VOL/VOL
0.2238 VOL/VOL
0.004999999888 CM/SEC

LAYER 7

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

12.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.050000000745 CM/SEC
4.00 PERCENT
10.0 FEET

LAYER 8

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL HATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

240.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000010000 CM/SEC

oo

ISJĵ
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A. 0. Polymer Site
Public Review Feasibility Study

April 1991

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW-WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

98.00
11000. SQ FT

8.00 INCHES
2.7000 INCHES
0.1200 INCHES
.0.0000 INCHES

185.5632 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND-
SOLAR RADIATION FOR EDISON NEW JERSEY

MAXIMUM LEAF AREA INDEX -0.00
START OF GROWING SEASON (JULIAN DATE) - 120
END OF GROWING SEASON (JULIAN DATE) - 293

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 75 THROUGH 79

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 1

PERCOLATION FROM LAYER 2

LATERAL DRAINAGE FROM
LAYER 4

PERCOLATION FROM LAYER 5

LATERAL DRAINAGE FROM
LAYER 7

PERCOLATION FROM LAYER 8

CHANGE IN WATER STORAGE

(INCHES)

52.19 (11.498)

28.668 ( 8.345)

11.104 ( 1.984)

1-2.4126 ( 1.1710)

0.0228 ( 0.0032)

0.0271 ( 0.0243)

0.0124 ( 0.0000)

12.0620 (24.7254)

0.1242 ( 0.0002)

-12.210 (24.642)

(CU. FT.)

47839.

26279.

10179.

11378.

21.

25.

11.

11057.

114.

-11193.

PERCENT

100.00

54.93

21.28

23.78

0.04

0.05

0.02

23.11

0.24

-23.40
PO
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A. 0. Polymer Site
Public Review Feasibility Study

April 1991

A. 0. POLYMER SITE - FEASIBILITY STUDY
RCRA CAP PERFORMANCE
6 FEBRUARY 1991

LAYER 1

VERTICAL
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

PERCOLATION LAYER
6 00 INCHES
0.4630 VOL/VOL
0.2320 VOL/VOL
0.1157 VOL/VOL
0.2555 VOL/VOL
0.001554000075 CM/SEC

LAYER 2

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
30.00 INCHES
0.3325 VOL/VOL
0.2173 VOL/VOL
0.1361 VOL/VOL
0.2909 VOL/VOL
0.000006000000 CM/SEC

LAYER 3

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

LAYER 4

0.50 INCHES
0.7000 VOL/VOL
0.0400 VOL/VOL
0.0200 VOL/VOL
0.1045 VOL/VOL
0.100000001490 CM/SEC
5.00 PERCENT

50.0 FEET

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER o
13

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

24.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC
0.01000000

NJ
TO
O
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A. 0. Polymer Site
Public Review Feasibility Study

April 1991

LAYER 5

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
360.00 INCHES
0.2500 VOL/VOL
0.0620 VOL/VOL
0.0240 VOL/VOL
0.2238 VOL/VOL
0.004999999888 CM/SEC

LAYER 6

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

12.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.050000000745 CM/SEC
4.00 PERCENT
10.0 FEET

LAYER 7

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

240.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000010000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE
SOIL AND WASTE LAYERS

IN

72.00
11000. SQ FT

21.00 INCHES
7.7655 INCHES
5.8965 INCHES
0.0000 INCHES

204.9402 INCHES oo

SOIL WATER CONTENT INITIALIZED BY USER.
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A. 0. Polymer Site
Public Review Feasibility Study

April 1991

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR EDISON NEW JERSEY

MAXIMUM-LEAF AREA INDEX - 3.30
START OF GROWING SEASON (JULIAN DATE) - 120
END OF GROWING SEASON (JULIAN DATE) - 293

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 75 THROUGH 79

(INCHES) (CU.-FT.) PERCENT

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 3

PERCOLATION FROM LAYER 4

LATERAL DRAINAGE FROM
LAYER 6

PERCOLATION FROM LAYER 7

CHANGE IN WATER STORAGE

52.19 (11.498) 47839. 100.00

5.405 ( 3.963) 4954. 10.36

32.018 ( 4.195) 29350. 61.35

14.7157 ( 3.5585) 13489. 28.20

0.0125 ( 0.0000) 11. 0.02

12.0620 (24.7254) 11057. 23.11

0.1242 ( 0.0002) 114. 0.24

-12.137 (24.073) -11125. -23.26

o
o
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APPENDIX C

RECHARGE BASIN MOUNDING ANALYSIS AND
ESTIMATED SOIL FLUSHING TIMES
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RECHARGE BASIN HOUNDING

1. Purpose

Disposal of treatment plant waste water to recharge basins will cause
the growth of a groundwater mound below the basin. For the purposes of
this FS, a criteria limiting mounding to less than 1/2 the unsaturated
zone thickness is recommended to insure free drainage from the basin and
to -avoid-large-scale-changes Into .groundwater flow regime. This
Appendix describes a method used to estimate the flow rate that can be
discharged to the basins without exceeding this criteria.

II. Method

An equation predicting growth of a groundwater mound below rectangular
recharge basins was presented by Hantush (1967).

i,/?,) + F(o,. 0,;

- (If + y) vS^TTt (710)

where:
n x y t ~ nu * depth of mounding at any coordinate (x,y) at time t.

Coordinate (0,0) is the center of the basin and y is
1n the direction of Lrt.

V,,, - recharge rate (m/day)
S - Specific yield (dimensionless)
F (a,,{!,)- tablUzed function
Brt - breadth of basin (m)
Lr, - length of basin (m)
T - Aquifer transmlsslvUy (m/day)

III. Parameter Estimation
J_L. As discussed elsewhere in this report, T has been estimated at 585

ft2/day or 54.4 m2/day.

Si As discussed elsewhere 1n this report, Sy has been estimated at
about 0.20.

Br. & Lr,: The basins evaluated 1n this report are approximately 50 x
^^ 150 feet or 15.24 x 45.73 meters.

hK y trXl The unsaturated zone in the vicinity of the proposed basins
1s approximately 25 feet. Therefore, mounding after
sustained recharge should not exceed more than about 12.5
feet. To approximate steady-state conditions, a suitably
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long time period of 300 days were chosen. The location of
Maximum mounding occurs at coordinate (0,0). Equation (1)
was solved at h(0,0,300)-hu for several values of V . V,,,,
values were converted into a discharge rate by multiplying
by the area of the basin and data plots of discharge versus
mounding were made to determine mounding at the center of a
basin for various discharge rates

Because the alternatives discussed in this report involve the operation
•of-two-basins-simultaneously,-total-mounding at (0,0) of one basin is
equal to mounding due to the basin plus mounding due to the second
basin. The center of the western basin is at coordinates (-150,450)
from the eastern basin and the coordinates of the east basin are at
(500, -100) from the west basin. Therefore, equation (1) was also
solved at h(500,-100,300)-hu and h(-150,450,300)-hu to obtain mounding
due to the second basin.

IV. Calculations

Calculations for each set of coordinates were done in spreadsheets and
are attached. The results were used to construct Figures 1,2, and 3.
From Figure 1, It is found that each basin operating individually can
accept a discharge of approximately 62 gpm without exceeding the
mounding criteria.

With both basins running simultaneously, several combinations are
possible. The west basin is a barrier basin intended to create a
barrier to westerly flow from the east basin. Therefore, mounding below
this basin should exceed mounding below the east basin. If FS, it is
assumed that the "barrier" basin will accept approximately 52 gpm, then
a discharge rate of 30 gpm can be delivered to the east basin without
causing the mounding criteria to be extended. The total mounding is as
follows.

West Basin East Basin
(52 gpm) (30 gpm)

Mounding due to basin 10.0 ft (Fig. 1) 6.0 ft (Fig. 1)
Mounding due to 2nd basin 1.5 ft (Fig. 3) 3.3 ft (Fig. 2)
Total Mounding 11.5 ft. 9.3

2*o
•o

CD
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h(0,0,300)-hu

Bre(ft}>
Lr«(ft)«
K(ft/d)«
b(ft)«
T(ft sq/d
Sy
A(sq ft)
t(d)«
X

y

gpp

5
10
15
20
30
40
60
80

100

5
10
15
20
30
40
60
80

100

H/d

0.04
0.08
0.12
0.16
0.23
0.31
0.47
0.63
0.78

V+IH
0.04
0.08
0.12
0.16
0.23
0.31
0.47
0.63
0.78

Ft
50

150
13
45

585
0.2

7500
300

0
0

j%Tt
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018

W-r »
,y£y

14.67
29.35
44.02
58.69
88.04

117.39
176.08
234.77
293.47

M
15.24
45.73
3.96

13.72
54.38

0.2
697.13

300
0
0

a1

0.0133
0.0133
0.0133
0.0133
0.0133
0.0133
0.0133
0.0133
0.0133

:Ca1,b1)

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

•2

0.0133
0.0133
0.0133
0.0133
0.0133
0.0133
0.0133
0.0133
0.0133

F(a1,b2)

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

b1

0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400

F(a2,b1)

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

b2

0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400

F(a2,b2)

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

M
0.29
0.59
0.88
1.17
1.76
2.35
3.52
4.70
5.87

h-hu
FT

0.96
1.93
2.89
3.85
5.78
7.70

11.55
15.40
19.25

ro
<£>
o

C-6



h(500,-100,300>-hu

Bre(ft)»
Ire(ft)*

T( f t sq/d
sy
A(sq ft)
t(d)*
X

y

gpm

5
10
15
20
30
40
60
80

100

5
10
15
20
30
40
60
80

100

I/**/
H/d

0.04
0.08
0.12
0.16
0.23
0.31
0.47
0.63
0.78

t/CUM

0.04
0.08
0.12
0.16
0.23
0.31
0.47
0.63
0.78

Ft
50

150
13
45

585
0.2

7500
300
500

-100
, ————

fr/lTt.
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018

v*-t
Viy

14.67
29.35
44.02
58.69
88.04

117.39
176.08
234.77
293.47

N

15.24
45.73

3.96
13.72
54.38

0.2
697.13

300
152.44
-30.49

a1

0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28

F(.l.bl)

-0.0138
-0.0138
-0.0138
-0.0138
-0.0138
-0.0138
-0.0138
-0.0138
-0.0138

•2

-0.25
-0.25
-0.25
-0.25
-0.25
-0.25
-0.25
-0.25
-0.25

F(«1,b2)

0.1129
0.1129
0.1129
0.1129
0.1129
0.1129
0.1129
0.1129
0.1129

b1

•0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

F(a2,b1)

0.0131
0.0131
0.0131
0.0131
0.0131
0.0131
0.0131
0.0131
0.0131

b2

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

F(«2,b2)

-0.1056
-0.1056
-0.1056
-0.1056
-0.1056
-0.1056
-0.1056
-0.1056
-0.1056

H
0.10
0.19
0.29
0.39
0.58
0.77
1.16
1.55
1.94

-

h-hu
FT

0.32
0.64
0.95
1.27
1.91
2.54
3.81
5.08
6.35

SJ
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h(-150,450,300)-hu

Bre(ft)-
LreCft)*
K(ft/d)«
b(ft}»
T(f t «i/d
Sy
A(sq ft)
t(d)»
X

y

gpnt

5
10
15
20
30
40
60
80

100

5
10
15
20
30
40
60
80

100

H/d

0.04
0.08
0.12
0.16
0.23
0.31
0.47
0.63
0.78

V*-"

0.04
0.08
0.12
0.16
0.23
0.31
0.47
0.63
0.78

Ft
50

150
13
45

585
0.2

7500
300

-150
450

J%

0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018
0.0018

y^f

"i^i"
14.67
29.35
44.02
58.69
88.04

117.39
176.08
234.77
293.47

M

15.24
45.73
3.96

13.72
54.38

0.2
697.13

300
-45.73
137.20

al

-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07

F(.1.b1)

-0.0902
-0.0902
-0.0902
-0.0902
-0.0902
-0.0902
-0.0902
-0.0902
-0.0902

•2

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

F(«1,b2)

0.0741
0.0741
0.0741
0.0741
0.0741
0.0741
0.0741
0.0741
0.0741

bl

0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28

F<t2,b1>

0.1129
0.1129
0.1129
0.1129
0.1129
0.1129
0.1129
0.1129
0.1129

b2

-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20

F(«2,b2)

-0.0918
-0.0918
-0.0918
-0.0918
-0.0918
-0.0918
-0.0918
-0.0918
-0.0918

M
0.07
0.15
0.22
0.29
0.44
0.59
0.88
1.17
1.47

h-hu
FT

0.24
0.48
0.72
0.96
1.44
1.93
2.89
3.85
4.81

o
-d

to
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ESTIMATING FLUSHING TIMES

I. Purpose

After some period of time, natural flushing of the contaminated vadose
zone soils will reduce soil contamination to levels that no longer pose
a threat to groundwater. This time period can be decreased by
augmenting natural recharge with induced recharge. The time it takes
for flushing to-occur-depends on the recharge rate, mass of
contamination in the soil, and the extent to which contaminants are
absorbed to the soil. The following discussion presents the method
used to estimate soil flushing times.

II. Method

The Guidance for Remedial Actions for Contaminated Ground Water at
Superfund Sites (US ERA, 1988) presents a simple batch flushing model
for estimating time required to restore the water and soil to a desired
clean up level. The model is based on partitioning between soil and
water (Kd) and the mass reduction that occurs upon the removal of
successive pore volumes from a discrete volume of contaminated soil.

The soil contaminant concentration for any flush, i, can be calculated
from the following equation:

Pb

where:

Cs(j) - the soil concentration after i flushes, ng/kg
Cw - the concentration of water in equilibrium with the

soil (jig/1)
n - the porosity of the soil
pb - the bulk density of the soil (mg/1)

Once the soil concentration is calculated, the concentration in the
ground water is calculated by the following formula:

where:

Kd - distribution coefficient o

Once equation (2) 1s evaluated, the value for Cw(i) can be entered into 0
equation (1) as Cw.M) to calculate the soil concentration after the =
next flush. This is repeated until the soil and ground water reach the
desired concentrations. The time required for each aquifer flush is ,__
obtained by dividing the control volume by the discharge rate, and the £

U)
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number of flushes can then be converted Into the time required for
restoration.

Several assumptions are Inherent in the use of this model:
0 The total mass of contamination Is in chemical equilibrium between

the solid (soil) and the liquid (ground-water) phase.
0 The use of Kj Implies that the adsorption/desorptlon isotherm is

linear.
0 The concentration of the contaminant 1s the water used to flush

the aquifer is less than or equal to the desired cleanup level,
and regardless of concentration, this level remains constant
during the entire flushing process.

0 No other chemical reactions occur that Interfere with the
adsorption/desorption process.

This model does not take into account blodegradatlon or volatilization.
For moderate time periods on the order of several years the model
provides acceptable estimates. For long time periods this model may
overestimate flushing time. The model also does not account for release
of chemicals from immiscible liquids present in the soil. However,
factors affecting release rates under this situation are poorly
understood and validated analytical methods for simulating this type of
transport are unavailable. Despite these limitations, results obtained
with the batch-flush model are generally acceptable for FS purposes.

Ill Parameter Estimation

Initial Cw and Cs:

A previous Appendix described the calculation of soil leachate
concentrations from existing ground water data at AOP-6. These
concentrations are used as Cw,., 1s the first pore volume flush.
The same calculation presented average soil concentrations at the
source area which are used as Cs,.,. (Calculations were performed
for a minimally absorbed contaminant (1,2-DCE), a moderately
adsorbed contaminant (TCE), and a highly absorbed contaminant
(Ethylbenzene). The values for each contaminant are as follows:

1,2-DCE Sibling/Kg 1&& ug/1
TCE 7604 15,162
Ethyl benzene 7074 816 >oKd: Estimation of site specific 1C was described in a previous -o

Appendix. These values will be used in this calculation. The Kd
values are as follows: 5

AQP-35-H C-10



1,2 DCE: 0.32
TCE: 0.51
Ethyl benzene: 8.75

Recharge Rates:

The natural recharge rate was estimated the HELP model. The
recharge estimate was 30.0 cm/yr. or about 0.2 gpm over the 13,000
sq. ft. area of contamination.

For enhanced recharge conditions, the conceptual design for a
leach bed specifies a leaching rate of about 30 gpm.

Pore Volume:

The pore volume is estimated by (Vt)(n)
Where

Vt - total volume of contaminated soil
n - porosity

The total volume of contaminated soil as discussed in Section 2 is
approximately 5798 m . The porosity of sand and gravel deposits
may range from 20-35 percent. A midrange value of 0.25 is
assumed. Therefore, Pore Volume - 5798 x 0.75 - 1449 m3.

This value is suitable for enhanced recharge conditions where the
volume of recharge 1s constant and flushing occurs under heavy
saturated conditions. This value is too high for natural
conditions where flushing occurs under unsaturated conditions.
For natural conditions a porosity of 0.15 is used to simulate
moisture content at field capacity.

IV. Calculations

Calculations were performed in a spread sheet for 1,2-DCE, TCE and
Ethylbenzene. The calculations are attached. The results are
summarized below:

Desired Soil Natural Enhanced Flush
Concentration Flush 30 gpm

(yrs.) (Yrs.)
DCE 18 |ig/kg 30 <1
T C E 3 6 2
Ethylbenzene <1000 300 3

VFor natural recharge flushing, calculation results range up to 300 years o
for ethyl benzene. Aromatlcs, however, are very biodegradable, and it is
expected that this time period 1s overestimated. TCE is modestly ^
degradable so the 63 year flushing time 1s probably more representative. £
For enhanced recharge conditions, the period of time until flushing is
complete 1s generally less than three years. *-
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A.0.Polymer Site FS
Sparta, Sussex Co. NJ
8/3/90

***********************************************************************

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS - 40.00 INCHES
POROSITY - 0.3808 VOL/VOL
FIELD CAPACITY - 0.1924 VOL/VOL
WILTING POINT - 0.1043 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.1924 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000109199995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER - 85.00
TOTAL AREA OF COVER - 14000. SQ FT
EVAPORATIVE ZONE DEPTH - 36.00 INCHES
UPPER LIMIT VEG. STORAGE - 13.7088 INCHES >
INITIAL VEG. STORAGE - 10.0407 INCHES v
INITIAL SNOW WATER CONTENT - 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN §
SOIL AND WASTE LAYERS - 7.6960 INCHES •-

SOIL WATER CONTENT INITIALIZED BY PROGRAM.



CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR NEWARK NEW JERSEY

MAXIMUM LEAF AREA INDEX -0.00
START OF -GROWING SEASON (JULIAN DATE) - 97
END OF GROWING SEASON (JULIAN DATE) - 300

NORMAL MEAN

JAN/JUL FEB/AUG

24.50 26.20
71.10 69.30

MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

MAR/SEP

36.00
61.70

*************************************!

AVERAGE MONTHLY VALUES IN INCHES

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

JAN/JUL FEB/AUG

1.98 1.72
3.30 4.25

0.55 0.65
1.51 2.75

0.012 0.014
0.174 0.368

0.022 0.026
0.303 0.416

0.668 1.154
2.808 3.326

0.317 0.393
1.251 1.773

APR/OCT

47.80
50.50

MAY/NOV

57.50
40.40

(r**********************iH

FOR YEARS 1 THROUGH

MAR/SEP

2.95
4.43

0.58
1.79

0.005
0.603

0.007
0.325

2.343
2.782

0.201
0.936

APR/OCT MAY/NOV

5.04 2.25
4.51 3.47

2.14 0.49
1.85 1.16

0.242 0.005
0.790 0.145

0.324 0.008
1.160 0.156

3.684 2.535
2.372 1.506

0.902 0.639
0.413 0.244

JUN/DEC

66.50
29.10

lr*********

5

JUN/DEC

4.92
3.79

1.92
0.79

0.272
0.229

0.263
0.209

5
X

3.964 _,
0.752 o

1.270
0.098 l̂~D



PERCOLATION FROM LAYER 1

TOTALS

STD. DEVIATIONS

1.7198 1.0356 1.1924 1.0713 0.8081 0.3598
0.4600 0.3855 0.5852 1.3673 0.8514 1.8401

0.8982 0.6380 0.9801 0.9231 0.6960 0.1555
0.5450 0.3846 0.4873 1.2284 0.7980 2.2399

***********************************************************************

***********************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

(INCHES)

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 1

CHANGE IN WATER STORAGE

42.58 I

2.858 1

27.896 (

11.6766 I

0.153 1

[ 4.393)

: 1-579)

; 2.401)

; 3.6640)

I 0.755)

(CU. FT.)

49681.

3334.

32546.

13623.

179.

PERCENT

100.00

6.71

65.51

27.42

0.36

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.)

PRECIPITATION 4.45 5191.7

RUNOFF 2.428 2833.0

PERCOLATION FROM LAYER 1 0.3746 437.0

SNOW WATER 2.09 2442.5

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.3395

0.1882

*******
N>
VO
00



***********************************************************************

FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)

1 . 12.. 07 0.3017

SNOW WATER 0.00

j
3 O
3 O
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EVALUATION OF EXTRACTION WELL SYSTEMS

I. Purpose

The remediation objective for groundwater is to restore contaminated
groundwater for future use by reducing contaminant levels in the area of
the plume to levels established by chemical specific ARARs. Groundwater
extraction wells were the principal technology selected for removing
contaminated water from the aquifer for treatment. The Appendix
discusses the method used to predict capture zones, drawdowns, and
velocity profiles for two conceptual pumping well systems.

II. Method

Pumping system evaluations were performed using the Drawdown-Streamline-
Velocity-Water Level computer program (DREAM) published by Bonn and
Rounds (No Date). This program uses various analytical methods to
provide spatial distribution plots of drawdown, water levels, velocity
distribution, and streamlines for pumping well systems operating in a
steady uniform regional flow field. The analytical methods that are
incorporated in the model are discussed in the introductory section of
the model, which is attached.

Required model inputs include the following parameters.

A regular grid coordinate system.
pumping well coordinates
porosity
specific yield
transmissivity
pumping rates
regional gradient
direction of regional flow
coordinates and water surface elevation at a reference point

The latter three parameters establish the uniform steady flow regime.
In using the model, a steady-state flow regime that approximated the
existing water table contours was specified.

Once the steady-state regional flow was established, a capture-zone for
a given system of pumping wells was evaluated by using the water level
and stream-line routines to generate a flow net. If the flow net
indicated that the capture zone was sufficient, then the drawdown
routine was used to evaluate whether the drawdown was excessive. A
criteria at 35X or less of the saturated thickness of the aquifer was
used to determine whether the drawdown was acceptable. The velocity
plots from the program were also generated and used in another Appendix
to help estimate contaminant travel times.

o
o
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III. Parameter Selection

One limitation of this program 1s that Is assumes that the aquifer is
homogeneous and isotropic. The aquifer at the site consists of varying
thicknesses of sands and gravels which are hydraulicly connected to the
highly fractured underlying bedrock. Although contaminant movement and
groundwater flow appears to occur freely between the overburden and
bedrock, these materials present an extremely heterogenous and
anisotropic medium. Therefore, the model 1s not capable of accurately
simulating local variations in velocity, drawdown or groundwater flow
that may be caused by variation in hydrologic properties. Like all
analytical models, however, the results are still useful 1n supplying
approximate solutions to field problems as long as suitably
representative values are used. This level of Information is suitab"
for relative cost and effectiveness comparisons in the FS report.

Transmlssivitv: Bedrock hydraulic conductivity from slug tests as
reported in the RI ranged from 0.43 ft/day to 56.3 ft/day. Overburde-
hydraulic conductivities ranged from .22 ft/day to 25.63 ft/day. Med- .1
and average values of both ranges gave valves between 11 and 15 ft/day.
A value of 13 ft/day resulted in acceptable regional flow calculation
and was used in modeling.

The aquifer thickness used in determining transmissivity is assumed to
be limited by the depths to which significant water bearing fracture
networks extend. Bedrock exploration in most locations encountered
highly fractured rock. Evaluations of the boring logs for MW-7, MW-8,
and MW-9 which are located in the vicinity of the plume indicated at
thickness of at least 45 feet. This value gave good results and was
used.

Porosity: Porosity of sand and gravel ranges from 20-35 percent while
that of limestone ranges from 5-55 percent (Walton 1985). A mid-range
value of 25 percent was used.

Specific Yield: The Specific Yield of water table aquifers range from
.01 to .3 a mid-range value of .2 was selected.

Regional Gradient; Regional gradient was measured from Figure 1-5
which gave an average value of 0.015 ft/ft.

Regional Flow Direction: The regional flow is generally east-
northeast. A flow direction in degrees from due north if 85 was used.

Reference Level
Monitoring well AOP-1 with a water level elevation of 622.42 was
selected as the reference point and was assigned a grid coordinate of
0,0. o

AOP-35-H



IV. Calibration

Figure 1-5 indicates that the water table at the site is highly
convoluted with mounding near the site and convergence near the Wallkill
River. The model assumes steady regional flow in a horizontally
extensive aquifer and does not have the ability to simulate discharge
areas such as the Wallkill River or groundwater divides such as that at
the site. However, in the vicinity of the contaminant plume actual
contours are somewhat more uniform. The uniform regional flow net is
shown in Figure 1. In the central part of the Station Park where most
of the plume resides the modeled uniform regional flow net approximates
actual water table contours fairly well. The groundwater seepage
velocity is uniform 0.78 ft/day over the entire gridded area.

4 Well Alternative

A 4 well pumping alternative was specified as an alternative that
achieves clean up in less than optimum time. This alternative w i l l
remove all of the most highly contaminated groundwater with in the 100
\iqf\ isoconcentration contour, but will leave the remainder of the plume
downgradient and on the fringes to flush out of the aquifer naturally.

The flow net and corresponding capture zone for this alternative when
well spacing is approximately 100 feet and the discharge from each well
is 18 gpm is shown in Figure 2. The resultant capture zone is more than
sufficient to achieve the required objective. Figure 3 presents a
drawdown plot for this scenario. Drawdowns near the wells are
approximately 12 feet which is acceptable in an aquifer where the
saturated thickness is 45 feet.

7 Well Alternative

A seven well alternative was specified as an alternative that actively
removes as much contamination as possible in the shortest time period.
The flow net and corresponding capture zone for this system with a well
spacing of 80 feet and a discharge of 18 gpm per well is shown in figure
4. This system creates quite a large capture zone and large gradients
which are necessary to achieve the objective. The capture zone will
draw in all contamination but that located in the most down gradient
part of the plume. The capture zone comes close to the Wallkill River
for a small distance indicating that recharge from the river could
effect the capture zone.
The drawdown (Figure 5) for this alternative approaches 17 feet which is
just at the borderline of being excessive. More wells and closer
spacing may be required to alleviate this but it if suspected that
drawdowns would be moderated somewhat by recharge from the river.

o
T)

AOP-35-H



FIGURE D-l
ASSUMED UNIFORM REGIONAL FLOW

A O POLYMER SIT?
SPARTA, NEW Jt RSE Y ISOCONCEN THAT ION CONTOUR

DATE MAY 23, I99OIOTKCHMH OM INCOKI'dKUKI)CONTOiA (M EQUAL CONTAMINANT
CONCrNINATION IN UMOUNOTMTFN SCALE I «200

IUU dU\/



* -1 *ni.v

IMMTOMM WELL

PKZOMETC*

9KJ CONTAMWAMT COMCIN I NAT ION IN .«/!

ND CONTAMINANT NOT DETECTED

NS «ElL NOT 9AMI>LED

_^^^ CONTOUA Of CQU4L tOWf*Ml«4NT
CONCENTRATION IN GWOUNOWAT t H

FIGURE D-2
FLOW NET AND CAPTURE ZONi

'. •:- ^K'yA*

'-\X\
FOR 4 WELL SYSTEM

A O POLVMEH Slit
SPAHTA. NtW J tRSt r

|C» TKOINOI.OM INCOKI'OKATKI)
I'll IS8URGM . PA

TCE
ISOCONCENTHATION CONTOUR MAF

DATE MAY 23, I99O
SCALE |"-2OO'

OR K GAROMCK
34O9O-OO3-I2

9 0 E I 100



APPENDIX D

GROUNDWATER MODELING

O
O

too



roo



w
HQtND

•̂OP 3

t>r •
WOMtTOftM* W( I I

\

1 /

FIGURE D-3
FLOW NET AND CAPTURE ZONL

FOR 7 WELL SYSTEM
»XJ CONI1MWAMT COMCCNINATIOM IN .J/l V1

NO CONTAHIHAMT NUT U L T L C T t D 4A.

N3 «fll HOT JUIPLtO

^^^.^^^ COHrOUA Of CQU4L t O N f A M W A N T
CONCEHTHAUON IN OHOUNDWATLH

A 0 POLYMtH SIT t
SPAHIA. NEW J tRS tY

iri'TKUIMIHH;! INCOkl 'ORATKO
Mil TSBUHOM , pa

TCE
ISOCONCENTRATION CONTOUR MA^

DATE MAY 23, I99O

SCALE |"«2OO'

08 > K GARONCR
34090-OO3-I2

T O O



009-
OOCl OOLL 006 OOL 009 OOC 001

oo>- -

OOZ- -

0 -

003 -

OOt -

009

008I 1 l l

- oot

009

009

a,
o
ro

O
c

(X
O

OOCI 00 U 006 OOL 009 OOC OOL 001-



rffffIIIIII

i'l
H

«
•8

 •«
C

 
V

3
e
 -a

8o

•a 
e

«
 

o

C/5

CDC_^1

oTJ

OoU
)

I—I
o



c o c, c nin
inn

nm
mu

tuu
nu

nit
nim

i
s

s 
>

 
^ 

_
n

 
C

D
 
>

>
 H

 H

S
i

n "i X

M̂ S
c 

rr
•5 

S.
fii
 

-

c.
 ~

2 c z

2 
S

a 
-,

S 
§

•̂
 

*1 fr 5*
n  a£ 

P a ? 1
 8

.03
 >

M
 

o
x
 

-•
|
 
S

__
 

V
*

O Ctf
n I? 9 =

c 
n 

w
 •

»
yi
 

^
 

"

7<
5 C/
3 C 33

=-
 

2.
 *

7
 

3
 
t

5 
E

S
 | * 
"

n x- B: 1

3
 O

2 
^

|1 TO
 r

?1

•§
 «

tn I!
m

 H
3 

rr
ff 

ft

=•
 O

n £.
 =
-I 2. 

^
2L

 »
^ 

PJ > 2

o 
n 

o=

••<
 3

 
™

>
 H

• 
3-

SL
s

a 
si 

r 
* 

5-
'

— 
<t

a. Si tT

C
 

^
 

3
C

 
J
C

 -
] 

-1
 
^

1
 3

5
 r

>
^

 
^

 
^]

 _
 X

 ^
 —

 -I
 i

J

> T a; tT

v
<

3 
r.

^ 
§

£. n < n

o 3 fii g. e.^ *̂ i» •< ~ 2- m <t £tf

01
 

w
l 

—

03
 >

 
V

5

>o
|

5-
n

s i
^

£T 
» 

-
TO 

<

TO
 

S"

8,
3? SB

S o
il

»
 n

 S

I1

i 
f

«-
!?

'
n <*

n o



(Ogr in-

A MATH COPROCESSOR IS NOT REQUIRED,
BUT DESIRABLE:

DREAM will run 3-10 times faster with a math coproces-
sor than without one. A coprocessor will automatically be
used if it is present. The increased speed is especially advan-
tageous when the number of wells or data points is large.
For more detailed information about run times of DREAM,
see Section V.C. — Running a routine, and Appendix B.

III. Summary of Features

A. Overview of DREAM
• WHAT IS DREAM?

DREAM is a program designed to help model simple
groundwater problems. DREAM can calculate drawdowns,
water level elevations, steady-state velocities and steady-
state streamlines. The user must provide aquifer characteris-
tics, grid specifications and well field parameters.

HOW DOES IT WORK?

DREAM is completely menu-driven. All data entry is
prompted by an on-screen display arid input data can be
modified with ease. Ten of the function keys have been
defined to facilitate movement through the program.
Whenever the ten descriptor boxes appear at the bottom of
the screen, the function keys may be used.

Fl = Hclp:
F2 = DOS Shell:
F3 = Well Data:

F4 =(;rid Data:
F5 = Velocity:
F6 = Drawdown:
F7 = Water Level:
F8 = Streamlines:
F9 = Start Again:
F10 = guit:

read introductory pages again
temporarily exit the program
input number, locations, rates
pumping times
input grid size and spacing
input aquifer data (velocity)
input aquifer data (drawdown)
input aquifer data (water level)
input aquifer data (streamline*)
clear data & restart program
exit to DOS

&
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USING DREAM TO TEACH SUBSURFACE
WDROLOGY CONCEPTS:

DREAM is an ideal teaching tool for a basic course in
ubsurface hydrology. The menu-driven, user-friendly
lit erf ace allows inexperienced computer users to operate
)REAM without any trouble. The ease with which aquifer
'arameters and well configurations can be changed allows
lie student to explore the influence of the various aquifer
arameters on the groundwater flow. The authors of this
rogram highly recommend DREAM for this purpose.

'SING DREAM TO APPROXIMATE FIELD
ONDITIONS:

For many field situations, DREAM can provide a valu-
>le first-estimate of actual flow conditions. The analytical
odels used by DREAM require that the aquifer be con-
led, homogeneous, isotropic, and without boundaries. In
me cases, these assumptions will be sufficiently accurate
at the resulting data will approximate the true field condi-
nis. In this way, DREAM can be used to examine the flow
Id at a particular site, design remediation schemes, or
.ess the effects of changing the well field parameters.

When using DREAM to approximate field conditions,
wever, one must remember that very few aquifers can In-
scribed as homogeneous, isotropic, confined, of uniform
ckness, and of infinite area! extent. In addition, few field
tations meet the steady-state condition required to pro-
re streamlines. Given these facts, the application of
IEAM to aquifers and pumping conditions which do not
ft DREAM's requirements is intrinsically inaccurate. The
Hiiitude of the errors will dcjx-nd on the- extent of t in-
iation from the assumptions. As always, t in- user <>l a
del must know (he requirements and limitations of that
del in order to res|xmsil>ly apply it.

100

B. Advantages of DREAM
The authors of DREAM have divided the program's advan-

tages into two distinct categories: the cake and the/ros/ing. The
cake is the substance of DREAM, the features that make DREAM
a valuable tool for modeling groundwater flow. The frosting con-
sists of the features that make DREAM easy to use.

THE CAKE:

* DREAM contains four routines: Drawdown, Water
Level Elevation, Velocity, and Streamlines.

* Each routine is based upon an analytical solution.

* Up to thirty pumping or injection wells can In-
specified.

* Pumping schedules can lie developed and pumps can be
superimposed.

* The x, y, z format of the output facilitates computer-
aided data contouring.

* Streamlines are easily generated over an entire domain.

* Creation of a flow net is simple.
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THE FROSTING:

* DREAM is menu-driven.

* The function keys facilitate movement through the
program.

* A variety of commonly used units may be chosen.

* DREAM automatically uses a math coprocessor if one is
present.

* The user may temporarily exit the program via the DOS
Shell option.

* Pressing Fl will abort a routine while it is running with-
out the loss of input data.

* DREAM automatically traps for missing or unrealistic
data values.

100

IV. Theory

A. Drawdown and Water Level
Elevation

DRFAM calculates transient drawdown and water level eleva-
tion dai.i using the Theis equation (Tooo, 1980; DHISCOU.,
1986). The Theis equation describes unsteady, radial flow in a
confined aquifer.

At every grid point, DREAM determines the drawdown due to
each well and then sums these individual drawdowns to obtain
the total. Water level elevations are computed by subtracting the
total drawdown from an initially planar water table.

ASSUMPTIONS INHERENT IN THE THEIS
EQUATION:

4 The aquifer is homogeneous, isotropic, confined, of uni-
form thickness, and of inf ini te areal extent .

* Before pumping, the piezometric surface is lion/onlal

* The well is pumped at a constant rate.

* The pumped well penetrates the entire aquifer, and
flow is everywhere hori/.ontal wi thin the aquifer to the
well.

* Flow to the well :s l a m i n a r .
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• The well diameter is infinitesimal so tha t storage wi th in
the well can be neglected.

* Water removed from storage is discharged instantane-
ously with decline of head.

Of course, all the assumptions will not always be satisfied.
>o care must be taken to know when the analytical solution
is no longer valid. For many situations, however, the
assumptions will be sufficiently valid for the solution to he
meaningful.

MATHEMATICAL FORMULATION OF THE THEIS
EQUATION:

* The Theis equation is given by

s = _Q_ W(u)

where s = drawdown
Q = pumping rate
T = transmissivity

W(u) = the well function

., - r2S

" ~ 4Tt
r = distance away from the well
S = storage coefficient
t =* pumping t ime

* The well function VV(u) is given by the integral

\V(u) =

which can be expressed as the infinite series

W(u) - -0.5772- InC,)*,,-^*^-^*...

DREAM estimates the value of the well function accord-
ing to numerical approximations developed by HUNTOON
(1980).

For 0.0 < u < 1.0

W(u) = P, - ln(u) + P,u + P,u- + P.u1 + P.u1 + P,us

P,, = -.57721566 P, = .99999193
P2 = -.24991055 P, - .05519968
P, = -.00976004 P, = .00107857

For u > 1.0

= Mn 8 ' '
~ ut- (N,, + N,u + N,u2 + N.ii1 + u1)

M,, = .2677737343
M, = 8.6347608925
M. = 18.0590169730
M", = 8.5733287401

N« = 3.958496922H
N, = 21.0996530H27
N2 = 25.6329561486
N, = 9.5733223454



The. Ste jtc ocit
__ . _ _j

STEADY-STATE VELOCITY
REAM calculates steady-state groundwater velocity data
4 Darcy's Law (FREEZE and CI IEKRY, 1979). At every point,
x and y components of the velocity due to each well are
rmined. The component velocities are summed separately
the contribution of the natural flow field is added to obtain
»et x and y velocity components. The net x and y components
idded vectorially to obtain the total velocity and direction of

CALCULATION OF STEADY-STATE VELOCITY
DATA:

* Darcy's Law is given by

Q - KIA

where Q = volumetric discharge
K = hydraulic conductivity
I = hydraulic gradient

A = cross-sectional area

^ The component velocities due to natural flow are given
by

v = — cos 6 and vv = -' sinn n

where n = porosity of the medium
6 = angle between the natural flow and

the positive x-axis

The component velocities due to a pumping or discharge
well are calculated by

v. = v f x -x . l
[~r\ and

where

v = —^ = ——^— = velocity due to pumping
nA n(2arb)

(x,y) = grid point coordinates
(x, ,yw) = well coordinates

r = distance from grid point to well
Q = volumetric pumping rate
b = aquifer thickness

9ier TOO
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To illustrate, consider a well and any point, F = (x,,,)',,),
that is on the ray pointing due east of the well, (x,.,y,).

Well
41 ———

branch cut

P

Notice that approaching point P from above,

lirn tan y-y.
v -X**p **w

= 0

while approaching point P from below,

l im t a n 1

(y-y,,)

Consequently,

y-y.
V _Y
**> "»

2ir

lim 4 = *(P) but, lim * =
( > - V ~ ( y - > , , )

for all points, P, on the branch cut.

) - \"
nh

100
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ESTIMATING GROUNDWATER
CLEAN-UP TIMES

I. Purpose

Once the source of groundwater contamination Is removed, contaminant
concentrations will decrease to acceptable levels as a result of natural
processes. Eventually any remaining contaminants will be flushed Into
the Wall kill River. During this period, groundwater contamination will
present a potential threat.

Aquifer restoration time can be improved by extracting and treating the
contaminated groundwater.

The time it takes for aquifer restoration depends on numerous factors
including, natural flow velocity, pumping rates, recharge rates,
contaminant adsorption, hydrodynamic dispersion and degradation rates.
Because of these influences, restoration times are impossible to predict
accurately. This discussion presents the method used to provide rough
estimates of aquifer restoration times.

II. Method

The method presented below is based on the time it takes for a particle
to travel from the most upgradient part of the plume to the discharge
zone (Wallkill River) or to a pumping extraction system. The method
considers velocity reductions (retardation) as a result of contaminant
adsorption but neglects dilution, biodegradation and dispersions.
Dilution and biodegradation both serve to decrease clean up time while
dispersion can increase clean up times by causing contaminants to linger
longer in the aquifer. The affects of these processes are assumed to
cancel. Inaccuracies is the delineation of the plume can cause
uncertainty, therefore, the results of the method should be considered
relative and rough approximations only. However the method is
sufficiently accurate to allow comparison of alternativeness during the
FS.

Average contaminant migration velocity 1s given by:

V

Where:
Vs - groundwater seepage velocity (ft/day).
R * Retardation factor (dimensionless).

Dividing the distance from the upgradient limit of the plume to the
pumping center or discharge zone by-Vc will provide the average travel
time.

U)
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The retardation factor is defined.

1+ Kd Bd
n

Where:
Kd - Partition coefficient ( L )

Kg
Bd - Bulk density (Kg)

L
n - Aquifer effective porosity (dimensionless)

III Parameter Selection

Vs: For existing conditions Vs is given by

Where:
K - Hydraulic conductivity
I - Gradient
n - Effective porosity

Assuming a soil porosity of 0.25, average gradients of 0.015 and
hydraulic conductivities presented in the RI, this value is

(13 ft/davHO.Om
0.25

0.78 ft/day

For pumping conditions, the velocity plots provided by the DREAM
Computer Program are used to obtain distance - weighted average
velocities. The velocities thus obtained are attached.

R: Clean-up times are based upon TCE, a moderately adsorbed contaminant
presenting significant human health risks at the site. The partition
coefficient (Kd) of TCE developed in a previous Appendix is 0.51. Soil
bulk density ranges from about 1.5 to 3 Kg., a value of 2 Kg. is assumed.

L L

R - 1+ fo.snm
0.25

- 5

TCE was chosen as the indicator chemical for these calculations because
it has the lowest MCL (1 ppb) which has been set as the remediation >
goal. In addition, the distribution of TCE in the aquifer is similar to TJ
that of the other contaminants of concern and restoration of the area
encompassed by the TCE plume will also address the contaminants. Also, §
TCE has a retardation factor that lies in the middle of the range of ^
values for the other contaminants. Therefore, simulation of the i— i

U)
NJ
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movement of TCE will approximate the average behavior of the Plume.
This provides a relative comparison between alternatives.
It should be noted that although the cleanup level for TCE 1s 1 ppb, the
extent of contamination in the aquifer 1s accurately delineated only to
a level of about 5 ppb. This 1s because the analytical methods upon
which this report 1s based have a practical deletion limit of 5 ppb.
However, the difference in the volume of aquifer contaminated above 1
ppb and the volume contaminated above 5 ppb 1s likely to be
insignificant compared to the precision of the travel time model.

IV. Calculation

Under natural conditions, particles will travel from the A.O. Polymer
site to the Wall kill River an average distance of about 1520 feet. For
each of the two pumping alternatives, some particles will travel from
the upgradient part of the site to the wells, some already downgradient
of the wells will be pulled back and some will be sufficiently
downgradient that they will not be captured and will enter the Wall kill
River. For the latter group, it is assumed that pumping is ceased after
the upgradient areas are restored and natural flushing continues at pre-
pumping velocities. The total cleanup time for active restoration is
thus the sum of two cleanup times.

o
"0
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No Action

4 Wells

Average Average
Travel Vs R
Distance (ft/day)

(ft)

1520 0.78 5

Average Travel Trav
Vc Time Tim

(ft/day) (days) (yea

0.156 9744 26.7

Fron Upgradient 680
To Hall kill River 500
TOTAL

7 Wells

From Upgradient 950
To Wall kill River 200
Total

1.4
0.78

1.5
0.78

5
5

5
5

0.28
0.156

0.3
0.156

2429
3205

3167
1682

6.7
_UL
15,4

8.7
_U_
12.1

NOTE: These times assume that the source is removed to levels below soil action level. The
total time to cleanup should consider the time to flush contamination from soil and time
for concentrations above groundwater clean up levels to migrate. Clean up times will also
vary with the chemical.

100
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APPENDIX E

ALTERNATIVE COST CALCULATIONS
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COMPOUND INTEREST TABLES

SINGLE PAYMENT COMPOUND AMOUNT FACTOR -- SPCAF
SINGLE PAYMENT PRESENT WORTH FACTOR -- SPPWF
CAPITAL RECOVERY FACTOR -- CRT
UNIFORM SERIES PRESENT WORTH FACTOR -- USPWF

SINKING FUND DEPOSIT FACTOR
UNIFORM SERIES COMPOUND AMOUNT FACTOR
ARITHMETIC SERIES FACTOR
ARITHMETIC SERIES PRESENT WORTH FACTOR

- SFDF
- USCAF
- ASF
- ASPWF

n SPCAF SPPWF CRF USPWFTJFDF USCAF ASF ASPWF
12Z

SPtAF SPPWF CRF USPWF SFDF USCAF ASF ASPWF r.
1
2
1
4
S
4
7
1
f

10
II
12
11
14
IS
14
17
II
It
20
21
22
U
24
2S
24
27
21
2*
10
11
12
11
14
IS
40
4S
SO
SS
40
4S
71
7}
M
IS
M
M

1
o

1 IOOO
1.2100
1 1110
1.4*41
1 *IO*
1 771*
1*4*7
2.141*
2 1ST*
2 1417
24411
1.1144
14*21
17474
4 1772
456SO
60646
»*5*«
* HM
47274
74001
4 1401
4*441
• 4447

104*5
II 4<4
11 110 ,
14 421
15 *M
17 44*
1* 144
21 114
2122*
25544
24 IO2
45254
72 *K.

117. M
14* Ob
10444
49O1*
74* 75

1271 t
2O4* 4
12MO
61110
4SM 7 .
17*1 J
~i ——— <

.40404

.42644

.74111
643OI
.42042
.54447
.41114

/4645I
1*2410
1*4554
1*604*

/. 11441
24*44
.24111
.2*414
.21741
.14744
.17*44
.14151
.14464

.11*11

.12245

.11144
IOIS1
042M
.0*1*1
0762*
0*934
06*04
.0*711
062 IO
047*4
04*04
O39I4
O1SS*

'O22IO
01172
00452
O0629
0012*
OO2O4
OOI27
00079
OOO49
DOOM

OOOI9
•mnij

1 IOOO
•Ml*
40211
.11447
24*40
.22*61
.20541
14744

.17*64

.14275

.1414*

.14474
14074
1*575

.1*147

.12742

.12464

.12141

.11445

.11744
11662
II4OI

.11257

.HIM
11017
10*1*
10424

.10745

.10671
I06O4

.10550
104*7
IO450
10407
IO369
1022*
IOI1*
IOOM
10061
IUO11
10020
IOOI1
IOOO*
10006
IOO3O
IOO02
IOOOI
10001
10000

.40*04
I.7M4
24444
1.1444
1.7404
4. 1541
44644
41144
175*0
4 I44«
44441
44117
7 1014
7*6*7
74061
74X17
40214
4.2014
41444
4 SI 36
44447
47715
44412
4*447
• 0770
41*0*
42172
• MM
• MM
• 426*
• 47*0
• 1264
4 MM
44044
44442
477*1
44624
44144
• •471
• •672
• 978*
• M71
• •921
• 9*51
• •970
• 4941
• •344

>99J
10000

1.0000
.47414
.M2II
.21447
.14*40
I2MI

.10541
04744
07*64
0*275

1.0000
2.1000
1.1100
4.4410
4 1051
7 7IM
• 4472

II 4M
11974
15417

.OS19* 14.411

.04474

.04074
O357S
.Oil 47
01742
024*4
.021*1
.01955
0174*
.01542
.01401
.01257
OtlM
01017
.00414
00424
O0745
00*73
00604
00550
.00447
.00450
00407
.0036*
.OO224
OOI39
00046
.OOO51
OOOll
.OOO2O
OOOll
OOOO4
00005
OOOOI
00002
OUOOI

IOI
0

21 M4
24 521
27.475
11 772
15.450
4C54S
45.69*
51 15*
57275
•4001
71 401
74541
44 4*7
44*47

10*
121

1*
10

11421
14*61
164 4*
1*144
201 14
2<225
24544
271 02
44254
71490

11619
1440 4
MM*

44*17
74*71

I27O9
2O474
3294O
51120
J5517

«

.47419

.41694
1.2412
14101
22214
24214
10049
1.1724
1.7255
40641
4.2444
46*44
44455
5.2749

45441
44071
4052*
62661
6.5041
471**
441*9
7 1081
72441
7 4540
741*7
7 77O4
7 9117
• O4U9
• 1762
42362
440*1
49152
4*14*
• 7086

• 0962
• 1740
• 5704
• 7079
• 0021

9*672
• •111
'••410
• 9M9
• 9742
• aaii
99HU9

tl
IU UUO

.42445
2.12*1
4 17*1
44414
44442

12 761
14.024
14.421
224*1
24 1M
24.401
11.177
14 401
4C.IS2

£1416
44542
4*440
U541
55407

Ml 10
6064*
41 14*
65 441
47 6M
4*794
71 777
73*1O
7S4IS
77O77
7*640
40 104
41 406
42 777
419*7

44911
42 454
44449
M562
•7 701
M47I
44*47
•9132
99 Ml
*»7I2
99*12
99*77

•0
tuu ml

2
1
4
S
4
7
1
t

II

|}
1)
14
IS
14
U
IIIf
20
21
22
21
24
21
24
27
21
2t
10
11
12
il
14
JS
40
4>
JO
SS
40
4S
70
7S
M
IS
Mts

* * "

Ul

101_ __ ei_ '0___ **" I
9 IUUUO IUU Ok) uf V

|
2
1
4
S
1
1
1
f

II
II
12
11
14
IS
U
17
II
If
20
21
22
21
24
2S
24
27
21
29
10

> 11
0 12
T> 11

14
0 IS

0 40
h-" 4S

M
IS

^ M
OJ *$
0 !•

7S
M
IS

. H
1 M

IAA
_

1 I2OO
1 2544
1 404*
1 5715
1 7621

1 .47M
2 21-7
2.476O
27711
1 IOG*
147M
1*360
4 j* !i
44*71
54736

6 I KM
• 4C60
7690O
• 612*
• 6463

I04O4
12 100
11552
15 IT*
ITOOO
:»O4O
21 325
23 BS4
26 TYJ
2996O

11 SIS
1) M2
4JO92
4T 141
•1 *JO

•1051
161 M
2*400
50*12
4*760

IMI »
27474
4*11 1
•KM*

1124*
26092
47391
43'" ___
i

49246
79719
7117*
.61552
.M741

506bl
41235
4O3M
16061
12197
2474*
25664
.22917
.201*2
.142 TO

.14312
I4S64

.11004

.11611
IO367
092M
04264
07171

.Ot'JJt

.05*42
03252
O4669
041*7
01714
O3134

O29OO
.O26AI
02176
O2I2I
OIC94

OIO75
006 IJ
OOM6
OOI96
OOIII
00061
000 J6
oovo
00012
OOOO 7

OOOO*
OUOO2
/ww

I I2OO
5*170
41*31
.12*21
27741
24121
21912
20130
1*764

.17694

.16442

.1*144

.1596*

.I5O47

.14642
1411*

.I4O46
117*4

.11576
11144
1324

.110*1
12*5*

.12*4*
I275O

.12665
12590

.12524
12466
12414
1216*

. 12124
.12292
.iu6a
12212

I2IJO
I2O74
12042
12024
iron
1200*
12004
I2O02
12001

.I2UOI
12000
I2OOO
!?'•«

~i;

•4296
1 6901
2 4OI*
10171
K040

4 1114
4 Ml*
4 M7*
9 1241
1*1O2
5*177
• 1944
• 4215
• 62*2
• 410*
6*; to
7 M9b
7249'
7 KM
74694
71620
76444
7 7134
7 7*41
7 B43I

7*347
7 9426
7 9B44
• 021*
• 0552
• 0*50
• Hl«
• 1114
• 1564
4 171?
• 241*
4 rs'S
4 JIMS
I 11 TO
• 12 4O
• 32*1
• JJO1
• 3116
• 1J24
I 112*
• JJ3O
• 11J2
• 111'
• ii

I.OOOO
471 TO
29635
20*21
.15741

12121
09*12
04IM
0*764
OM94
O4442
.04 141
03*4
O3047
O2642
ttlJ*
O2O46
01794
0157*
01 M4
OI274
.010*1
O99M
00***
OO79O
00661
OOS9O
00524
OO46*
OC414

0016*
0032*
002*2
O026O
•niK
001 JO
OOOT*
OQ045
O0024
OOOll
oooo*
OOOO4
00002
OOOO!
OOOOI

oouuo
ooooo
ouuoo
o

1 OCOO
2 1200
i 374*
4/7*1
41124
• 1152

10 OW
12 100
14 77*
17.549
20655
24 111
2*tl£*
32.193
17 24O
42 753
4**44
55750
61440
72062
•1 69*
92 «O1

10460
III. 16
111 11
ISO 11
169 37
IOO 70
21444
241 31

271 29
10145
142 41
3*4 52
411 66

7s; 09
I1J42
240OO
42160
7471 7

11174
21221
40*14
72146

_

471 7O
.V46I

l.ltt*
1 774*

2 1730
25515
2*111

> 12574
1 5*47
1*943
4 1*97
4 4M1
4 7117
49U03

92147
54153
56427
5*375
• 0202
* 1*11
• 1514
• 5OIO
46406
• TTOfc

• nil
7 OO49
7 IOM
7 2C7i
77*74
7 Mil
74M*
7 5302
7 5961
7HT7

7 *9M
• OS 72
• 1597
• 2251
• 2664

• 2922
• 10*2
• 11*1
• 1241
• 327*

• 33OO
• llll
• 33
1 3!

„

7*720
2 i2O*
4.1271
4M70
9MO2

II 444
14 471
17 1M
20254
21 12*
25*52
2*702
11 :62
11 920

M 1*7
3*697
40*04
42 994
44.4M
M •••b *M
Vjit—«i in
51 105
54 41*
55617
M767
57*14
M742
M474
6O9OI
61 261
61 Ml
62 CCS

65 116
6* 714
67 762
64 4O*
6*410
MOM
6*210
*• tot
*• 15*
6* 1*1
6*414
6* 42*
(9 434

9 444

1
2
1
4
}
4
1
t
f

10
II
12
I]
14
IS
U
17
II
If

•**>
a

Hfc7T
2i
24
27
21n
11
12
11
14
IS
40
IS
SO
SS
M
41
71
71
M
IS
jg
fS

100
1



COST ESTIMATE

ALTERNATIVE SC-1: NO ACTION WITH MONITORING
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TELEPHONE MEMO

SRW ASSOCIATES INC.
civil, QEOTEdmiCAl & ENVIRONMCNTA!

ENQWtERS & QEolOQKTS

Call By

Call To

Subject

SRW
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ORGANIC ANALYSES (continued)

2nd Column
Confirmation

(additional cost)

0 included

DO

)0

)0

Pnos

Reference

2nd Column* 2nd Column
Confirmation Confirmation

Water (additional cost) Soil (additional cost)
Organopnosphorus Pesticides

Malathion. Parathion, SW 8140
Methyl Parathion

Appendix III (40CFR268)
Organophosohorus SW 8140

Pesticides
Appendix VIII (40CFR261)

Organophosphorus SW8140
Pesticides

Appendix IX (40CFR264)
Organophosphorus SW8140

Pesticides
Hydrocarbon Scan

(fuel, gasoline)
Methanol

TM

$140.00 $+112.00 $190.00 $ + 162.00

- - 240.00

- - 240.00 -

210.00 - - -

150.00 200.00

Direct Injection GC 100.00

Price

GM Chromatography/Ma** Spectrometry
(GC/MS)

Priority Pollutants
Volatiles
Base Neutral Extractables
Acid Extractables
Semivolatiles (Acid and Base Neutral)
Oioxm (TCDD)— Selective Ion Monitoring

(TCDD Standards are not used)
Total Toxic Organics (industry dependent)

CLP Target Compound List (TCL)
Volatile Compounds plus

10 Tentatively Identified Compounds (TICs)
Semivolatile Compounds

plus 20 TICs

Appendix IK (40CFR268)
Volatile Compounds
SemivoMN* Compounds
Oioxm (TCDD)— Selective Ion Monitoring

(TCDD Standards are not used)

'Second column confirmation recommended for

Reference

EPA 624/SW 8240
EPA 625/SW 8270
EPA 625/SW 8270
EPA 625/SW 8270
EPA 625/SW 8270

CLP

CLP

SW8240
SW 8270
SW 8270

Water

250.00
270.00
245.00

Soil/
Waste

300.00
315.00
290.00

475.00 525.00
250.00 250.00

Pnce upon request

450.00

865.00

—

525.00

940.00

500.00
1300.00
250.00

each compound detected.
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COST ESTIMATE

ALTERNATIVE SC-2: CAPPIN6
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022 | Earthwork

r
[771

'

•J304

r
i

1

j

i

02
2000
goo.
2200
2300
2310
2320
2400
2500
2510
2520
2600
2700
2800
2810
2815
2816
2820
2830
2835
2836
2640
2850
3000
3050
3200
3250
3400
3450

t2 2OO | Bxcav, Backfill, Compact

AOATBI CORBaufll

^'^A^ST °H*m
Gnaw raw to*. 160 H.P. id* comMont

Madum hard. 300 HP door. Id* condbna
AdwTNcondttm

Qradar raar rippar. 180 H.P. id* condMona
Adwna condttm

Vary hart. 460 HP tow. id* conrAm
Adwraa coirittm

Tl. bouklw daynvdpan, aoft. 200 H.P. doar. U* condttm

Qradw mi tow. 160 H.P. id* condMona
Adwna condttm

Mnuffl hart. 300 H.P. doar. id* condttm
AjtMf^M MWMttbMMMIWTN cononDna

f*̂ »^M» w^^» lfaMM» 1WI U D M^̂ U MMwCtfM.̂uraow raw rajpw, IBU n.r. naai cononona
Adwna condttm

Vary hard. 480 H.P. door, id* conrMona
Adwna conoWona

Doing toad malarial. 200 HP. 100- haul
300'haul

300 HP. 100- haul
300'haul

480 HP. 100" haul
300'haul

022 300 | Pav«m«nt Base
0010
0100
0010
0050
0100
0200
0300
0301
0302
0303
0304
0350
0370
0390
0400
0600
0650
0560
0570
0600
0700
0600
1000
1100
1200
1500
1510
1511

BABE Pnpm and ml aub4ra. cmal ana* « 2500 S.Y.
Larga maa owr 2500 S.Y.

BASE COUMC For roadMya and avga pmd anas
V «ona comcaoad to 3* daap

6' daap
9* daap
12* daap

Cruahad 1-V itona rjaaa. compactad to 4* daap
6* daap
8' dNP
12* dNP

Bank run ojawt. ajmad and compacM
6' daap
9* daap
12'dNp

6* Hok
8* Nek
10' We*

Cold Wd aaphalt pawmant M dV. 029-116
UQuM *)T*''j'|n'1 v gnwl baaa, aapnw, amJaton

Prlrna and aaai, cut back MPMB.
Macadwn penattflon cruahad atom. 2 gaL par 8.Y.. 4* Nek

6* Nek. 3 gm pw S.Y.
8' Net 4 gat par S.Y.

Cruahad rtona. %' maximum ata. 3* daap
6* (dtp

CMV

6-108

B-11L

B-10M

B-11L

B-10X

B-10B

B-11L

MOM

B-11L

B-10X

6-106

B-10M

B-10X

B-32A

8-38

6-32

6-29

6-

i

e

i

6-36

DA1T
OUTFUT

270
650
790
740
630
720
650
625
530
360
320

1.400
1415
1300
1775
1700
1.060
1400
1.100
600
530
700
250

1.150
400

1480
600

1400
3.700

4.000
3400
2479
2450
5725
3400
3400
1400

6.000
44.000
3400
4449
3700
3.000
2449

6.000
6.000
6,000
4.000
3400

439
1409

MAt>
HOMB
.040
.044
.014
.015
.022
.029
.017
.018
.026
.030
.033
.036
.009
.009
.011
.013
.010
.011
.012
.019
.020
.023
.017
.048
.010
.030
.007
.020

.016

.009

.010

.010

.014

.017

.008

.010

.013

.022

.009

.001

.on

.019

.024

.029

.039

.009

.009

.009

.004

.009

.OK

.091

MT
a1

'•

&Y.

S.Y.

SY.

QaL

S.Y.

'
C.Y.

BAM con
MAT.

106
4.11
6.20
120
147
173
4.96
7.44

1.53
134
106
6.40
9.60

1165
16

1.24
1.44
150
166
5

2469
2468

IABM
42
.91
.29
.31
.42
.50
.34
.38
.50
.59
.66
.77
.18
.19
.21
.25
.20
.23
74
.29
.41
.46
.35
.98
.21
.61
.15
.41

.33

.18

.20

.20

.27

.33

.19

.20

.26

.43

.11

.02

.19

.36

.44
49
.69

.09

.09

.09

.06

.1

1.60
.60

BMP.
166
410
.90
.97
.69
.81

1.14
1.28
.82
.97

107
148
.54
.56
.34
.40
.68
.76
.39
.47

1.64
109
1.09
105
.71

105
.86

1.64

.57

.39

.25

.26

.39

.42

.19

.26

.33

.99

.24

.09

.40

.32

.39

.46

.57

.1

.10

.1

.19

.20

ia
.76

TOTAl

101
1.19
1.26
1.11
1.31
1.48
1.64
1.32
1.56
175
4.23
.72
.77
.56
.65
.86
.96
.63
.76

125
159
1.44
409
.92

186
.81

125

.57

191
497
182
199
181
419
159
142

1.86
136
169
7.06

10.43
1186
17.22

1.36
149
168
168
941

26.7
26.01

TOTIL
BB&OV

940
949
1.42
143
1.40

1.76
149
1.66
146
440
496

.86

.92

.69

.81
1.06
1.18
40
44

244
249
1.72
443
1.10
117

.94
164

.71

244
5.10
7.60

10
116
.468
670

(̂
11
163
409
749

1149
15JT.
1971

141
1.7
24
4!
U

32
a

271

N4<
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o
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Site Preparation

I

684

704

02
335"
,1600
4500
4500
5200
S250
5300

M 620 | Cribbing And Waters
TakJaw^ai. M f̂ 4tai*af̂ Ml iitaWlB 94' BMM

35'bno
Tnmch box. 7' (tap. «'x6'. «a dvWon 016-420-7060

20' x 10'. m dMaton 016-4207070
Wood tfwtng. to twcfe, lacks a 4' O.C., 6' (k*p

12'dND
15'dMp

021 680 | Slurry Wall
0010
0020
0050
0100
0200
0300
0500
0600
0800
0900

BLURRY TRENCH ExcmM *iry tnnch to wit Mi
backflBid wKti 3000 pal conova. no iMntoiuiiy statl

Mnimum
MMmum

AltaVnti pricinQ fntihod. irvwrum
Mudmum

RaMorcad atony trancn. minimum
Mu*num

Haul tar dapoatf. 2 n* haul, wovtad maarw. add
Hiul bwionln tudnQf lor dvonl, tdd

021 700 ICofffordams
0010
0060
6000

COfFETOAMI hd. mottbiOon. ttmponry stating. Mom dnvtn
BiiQt driwi

Saa ate dV. 021-614

CREW
B-4S

B-1

'
1

C-7

9-48

B44B

B-40

DAJLT
OUTPUT

2
1.5B

800
700
600

333
200
ISO
120
177
89
99
40

960
550

MAN-
HOUR8

24
30380

.030

.034

.040

.192

.320

.427

.533

.316

.812

.OBI

.200

.067

.116

IWT
EL

Dty

S.F.

'

C.F.

S.F.

C.Y.

IF.

BARE C08T8
MAT.
355
455

.44

.54

.76

132
6
7.20
9.90
145

17.85

9.10
9.10

LABOR
475
600

.53

.61

.71

156
5.90
7.90
9.85
6.05

15.45
1.46
3.62

1.46
2.55

BMP.
19.90
25

2.31
IBS
115
140
5

1290
150
IBS

1.72
2.99

TOTAL
849.90

1.080
96

145
.97

1.15
1.47

9.19
15.75
2125
28.15
16.50
4120
496

12.27

12.28
14.84

TO
BJB
1.-

11.56
W.75
25
33
21
57
6.05

14.95

14.25
17.40

x_x

6S4

.

78

001 1340

1 022 | Earthwork I

104

204

208

022100 (Grading
0010
0020

ORAOUM SM nov. & H. M dfc 022-200
Ft* gndtag. m dlv 025-122

022 200 | Exeav, Backfill, Compact
0010
0100
0300
0400
0500
0600
0800
0900
1000
1100
0010
0020
2000
2020
2040
2200
2220
2240

BACXRLL By hwd. no oomj»eflon. IgM m
Î ^AkA« ^f^nnvy m

CompKfcn to •' hym. land wnp, add 0 IDOM /tjs
&»fl̂  JMkl̂ ^̂ l̂ ^̂  M«̂ MB^̂  ^̂ ^L^M* «Ai V W VNDHr UNIIJMMI KJPIM wBnB, IDD X_X
A* amp. a«
VA^ îAHt î ^^ ^«MVUUU PBBt ••

Comtaaton to 12* h*m. Iwd amp. add ft mow
Rohrconi.atonopiniorMHng.add
Mr amp. add
UB îMtfaM* wJjMte AtfMWlunQ PVali Mu

MCXno. mwCTUML Dow or F.E. toadar
FfOffl MilMInQ IlKlQli* HO COfflpKttDfl

75 H.P.. 50* haul. Md ft grMl
Common «rti
Cky

150* haul, aand ft gnvH
Common Mrti
Chy

CREW

lOab

+
B-10A
M
A-1
1 cab
B-1M
M
A-1

B-1L

OMLV
oumiT

14
11

20.60
100
190
80
34
150
285
90

1.100
975
850
550
490
425

MM-
HOW

.571

.727

.388

.120

.211

.133

.235

.080

.140

.OK

.011

.012

.014

.022

.024

.028

umr

c.y.

C.Y.

8MCC08T8
MAT. UBOK

9.80
12.45
8.65
2.45
189
2,29
4.04
1.84
2.46
1.52

32
a
X
.49
JO
JB

BMW.

.72

.84

.89

.48

.43

.59

.24

.27

.32

.49

.55

.83

TOTAL

9.80
12.45
6.65
117
4.33
118
4.04
Z12
2,89
Z11

.48

.92

.81

.94
1.05
1.21

TOTAL
MLOtf

U8S
18J6
iaio
4.47
8JO
4.45
6.10
2J8
471
2J7

.80
J8
.78

Ljii
1JB

• M,1*

18

2M

2u

r
27



Earthwork

1 09
8085

••an
n

7000
7010
7020

'TOSO
7050

17080
ITOTO
TOO
8000
0010
5000
5020
5040

'5080
5080

15100
1 5800
5620
5840
5880
5700
5720

leooo
1 6020
6030

so
(oOBO
6070
ftMft

8210
6220
6250
6280
6270
7000
7020
7040
7200
7220

|7240
17500
7520
7540
7600
7620
7640

18000
18060

8100

16200
8250
a

^400

l"»'8900

B 200 1 Ixeav. BaekflB. Compact4Mr̂ P | BBt̂ V^B ĴBIW BJ IWî M6rWwV8lBBB| ^BT^PVBVIMWW

3 C.Y. bwM
SC.Y. bucM

Top** or town from ftxk*. m*. 1 C.Y. buctt
VVt C.Y. DUGM
3C.Y. buctt

Ront no body, wnMf mounttd
% C.Y. bueM
1-'/i C.Y. buctt
3 C.Y. buctt
5C.Y. Duett

For tog* hwBng unfti. dtduct torn tbow
COMPACTION /O\

DMbM tAMlhM mfcr fi* Mte 1 - - - - - - V 1*7IVMm, W)img rDMT, o •», 2 pll̂ l V^x

3 PMH

4 PUm

12* 8ftt. 2 pum
3piMt
4 pum

ShMpttoot or wott* who) rotor, 6* Ittt. 2 pinn
3PUM

4 punt
12* Bto. 2 OUM

3PMM
401MI

Tonne) mtpffoot or wobbly whnl rotor. 6* Ita. 2 pirn*
3 PUm ^

4P1MI

12* m>. 2 DIMM
3PIMM

40MM

VbDtog rotor. 6* Ifb. 2 pum H
3pUM

12* tto. 2 PUM

4PIMI

Wik btfM. vHnflng pM 18* «Mi. 6* Ita. 2 DIMI

4PUHS

12* Vis. 2 pum
3 pum
4 pum

Vtnfino rotor 24* wkfc. •' Bta. 2 PUM
3 pirn*
4 pum r"

12* Ms. 2 pum

4 pum
Hmnw «mpir. 11' x 13', 4* 6ta. 2 pum

3 pum

8* M. 2 pum
3 pum
4 pum

18' x 39*. 4* Ita, 2 pum

4p!Z

CUM
B-10N
MOP
B-10Q
B-12N
8-120
B-12T

B-10R
B-10S
MOT
8-10U

HOY

B-1

B-1

^

B-1

A-

B-1

A-

£

D

DC

1

M

1

OM.T
OUTPUT

715
1.190
1J35
840

1.135
1JOO

550
970

1575
2.600

2.600
1350
1,300
5200
3300
2JOO
2.600
1350
1.300
5200
3300
2400
3.000
2.250
1JOO
6.000
4JOO
3.000
2MO
1350
1JOO
5200
3300
2300
280
210
140
960
320
280
420
315
210
840
830
420
130
97
65
280
195
130
380
290
195

MAM-
MUM
.017
.010
.007
.019
.014
.009

.022

.012

.006

.006

.006

.006

.009

.002

.003

.005

.006

.006

.009

.002

.003

.006

.004

.005

.008

.002

.003

.004

.005

.006

.009

.002

.003

.005

.029

.036

.057

.014

.025

.029

.029

.038

.057

.014

.019

.029

.062

.082

.123

.031

.041

.062

.021

.028

.041

M
a

IT
{.

C.Y.

C.Y.

MAT.
155
3.59
3.55

11.10
11.65
11.65

11.65
11.65
11.65
11.65

8AKC08T8
U80N

M
.21
.13
.40
.29
.19

.45

.25

.16

.09

.09

.13

.19

.05

.06

.09

.09

.13

.19

.06

.06

.09

.06

.11

.16

.04

.05

.08

.09

.13

.19

.05

.06

.09

.49

.65

.98

.25

.43

.49

.56

.76
1.17
.29
.39
.58

1.06
1.41
Ml
.53
.70

1.06
J5
.47
.70

BMW.
.47
.65
.52
.83
.67
.61

.39

.30

.27

.35

.11

.15

.22

.06

.07

.11

.18

.24

.36

.09

.12

.18

.29

.39

.58

.15

.19

.29

.33

.44

.65

.18

.22

.33

.19

.25

.38

.10

.17

.19

.17

.23

.34

.09

.11

.17

.41

.55

.82

.20

.27

.41

.14

.18

.27

TOTAL
438
4.41
4.20

12.13
12.61
1Z46

1Z49
12.20
12.06
1109

30%

.20

.28

.41

.11

.13

.20

.27

.37

.55

.14

.18

.27

.37

.50

.74

.19

.24

.37

.42

.57

.84

.21

.28

.42

.88

.90
1.36
.35
.60
.66
.75

1.01
1.51
.38
.50
.75

1.47
1.98
2.93
.73
.97

1.47

.85

.97

TOTAL
BRlOtf

434
433
4J8

13JO
14
13.75

13.90
13.55
13.35
13.35

.26

.35

.53

.13

.18

.28

.34

.45

.67

.17
22
J4
.44
.59
.89
.22
.30
.44
JO
.87

1
25
J9
JO
35

127
1 /f»l

.48

.83

&
1.08
1.42
2.13
.53
.71

1.06
2.05
175
4.11
1.03
1J7
2.05
.68
32

1.37

216

226

1*

o
o
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O24 | Railroad and Marine Work

m

892

024 880 | Docks And FacDttlos
2300
2340
0010
0200

0240
0400
0440
1000
1020
1040
1100
1140
1180
2000
2020
2040
2100
2140
2200
2240

0010
0020
0200
0210
flftjfl

(ffflQ

0240
0250
0260
0270
0280
0300

^SnlT1"

Dock comdon, 8M8Md dbtet wth rubter ftpiGBft
25 toflQ* * WBB dock

5'«Uidock
38* bng. 4' wkto dock

6'wkfcdock
GMgwiy. riumtaum. ora tnd roBng. no Iwd nit

Mudmum
4 w0B\ fTinjfnufT)

Mudmuin
For hsndraito, ftdd

Pk guttM. cwdi on rarita at*
Rod lypt. 8* dttmMr pin. raiiiiuii

Mudmum
10' to 14* dtamtar pin minimum

Mudmum
Roftor typi, 4 rotert. minimum

Mudmum

PIERS, MuriopU wtti 3' x 12* fnmng ind 3* diddng. wood pta
md mm tndng. titwratt tarns bmrad

Tiwttd plM, not inducing mobK&ton
50' long. 20 b. cnoMi. «nn drtvw

Bwgfdnvm
15 b. CCA. inora drtwn

30' long, 20 b. cnontt, ihon dmwi
BvgidrMn

IS b. CCA. Unra drivm
Bwgt drtwn

Mobibrton. bvgi. by tug bait

CHEW
M

lCkb

1 CW>

"

Khb

B-76

B-19
B-76
B-19
B-76
B-19
B-76
B-19
B-76

DAir
OUTPUT

200
110

2
2

1.75
1.45

67
32
40
24

4
4
2

3.20
1.75

4
1.75

60

540
320
540
320
540
320
540
320
25

MAM-
Houm
.200
.364

4
4

4.570
5.520

.119

.250

.200

.333

2
2
4

2.500
4.570-

2
4.570

1.200

.119

.225

.119

.225

.119

.225

.119

.225

.640

UMT
S.F.

JoM

L.F.

&1.

S.F.

V.L.F.

Mk

lAKECOSn
MAT.

6.25
8.40

370
430
406
460

68
78
72
83
1160

220
26
36
60

105
225
320

56

7.75
7.75
8.30
130
6.10
110
6.65
165

LABOR
4.37
7.95

69
69
78
95

2.05
4.29
3.43
5.70

34
34
69
43
78
34
78

26

2.60
4.94
2.60
4.94
2.60
4.94
160
4.94

12.55

BMP.
1.79
125

28

128
125
128
125
126
125
128
125

17.15

TOTAL
1141
19.60

439
499
483
555

70.05
8129
75.43
88.70
1160

254
60

107
103
183
259
398

110

1161
17.94
1116
1149
1096
16.29
11.51
16.84
29.70

BBL04P
1145
25

510
575
585
650

78
92
84

100
13.85

295
81

145
130
235
300
470

135

1115
22
1175
*

0

0

O25 | Paving and Surfacing

104

025 100 | Wa*/Rd/Parkng Paving
0010
0020
0080
0120
0160
0200
0300
0340
0380
0420
0480
own
0810
0811

A8PHMTIC CONCMDI MNB6BIT to Ngnwyi
•«w4 ^M^ *̂ MM^ ^^^^•no Buy! piwo ™ ̂™

BMW coum, 1-H' Mck /Ov
2" Mck *&
3* Mck
4* Mck

Wwtig COUM. 1' Mck
1-tt'Mck
2* Mck
2-VMck
3* Mck

AlfemoBMte M^^Mfctft «rf &HBfaM« •̂ H^M* M«̂ »

BM» com. 1-V Mck
2" Mck

CHEW

B-;

8-2

•

5

SB

I

B-25
•

OMIT
otnruT

7.725
6.345
4.905
4.140
10575
7.725
6345
5.480
4^00

630
600

MM-
Houm

.011

.014

.016

.021

.09

.012

.015

.018

.020

.140

.128

UMT

S.y.

Ton
•

IMEC08TI
MAT.

Z20
194
4.41
187
1.57
137
a is
3.93
4.75

2168
26.85

LABOR

.21

.28

.34

.40

.17

.24
3S
.33
31

2*1
2J8

EQUP.

.19

.23

.30

.35

.15

.21

.29

.30

.33

2.30
110

TOTAL

160
143
105
6.62
1.80
182
3.70
4.98
149

3138
3113

TOTAL
KLOftP

|_ta
187
170
7.45

[_Uft
120
4.19
11J

4S
»
37—•'

SO
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COST ESTIMATE

ALTERNATIVE SC-3: SOIL FLUSHING
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[ O22 | Earthwork ^

zn

230

234

238

022 200 | Excav, Backfill, Compact
8800
8890
TOO

0010
0800
600
610

0010
0100
0300
0500
300

1400
900

2000
2200
900

2500
2800
2800
2900
3100
3300
3500
3700
3900
4000
4200
4300
4500
4800
5000
5020
5200
5400
5420
5440
5480
5600
5620
5640
5800
5820
0010
0020
0060
0100
0200
0250
(WO
0300
0310

0500

0860

8* n. 2 paaan

4pu-
MUUJNO OILY 2* hok) tor rock tots, awragt

A.U* luhA. tu n«» -w^-Mfcwi ••ram2*n IWM We (WVWBiy, IWnOI

Quarry optntjont. 2-V u 3-tt* dbumtor
6* damatar drl hotoi

DNUJN8 AND BLASTING (My. rock, opan faca. undar 1500 C.Y.
Owr 1500 C.Y.

Buk dnVng and blasting, can wry graafly, awnga
Pits, awiaoa

Daap hok) mathod. up to 1500 C.Y.
Owr 1500 C.Y.

Raaotdad araaa. up to 1500 C.Y.
Owr 1500 C.Y.

Timchai . up to 1500 C.Y.
Owr 1500 C.Y.

Piar hotoc. up to 1500 C.Y.
Owr 1500 C.Y.

BouUan undar Vi cy. badad on truck, no raring
DrBJad, btuaxl and toartart on truck, no haulno

Tiack dnl. oompraaaor. ooarator and toramin

Egtoaiwa

Paraddadday
Pnbtoat aurwy tor 6 room houaa. individual tot. minimum

k̂ kMlMMMH•WQmUm

Oty btodc wtttin am of mfk»na. minimum
t̂ M ĥaMMMmomurn

Excavato and toad boUdart. ton than as C.Y.
as C.Y. to 1 C.Y.

Exmto and toad bhutod rock. 3 C.Y. powar ahowl
Haul boukJan, 25 Ton oft-Ngnway dump. 1 n* round trto

2 mia round trto
3 rnfa round trto
4 mla round trto

Bury bouktora on a*, tov than as CY., 300 H.P. door
150' haul
300- haul

as to 1 CY.. 300MA daw. 15? haul

EXCAVATMNL BUU BANK BBMSUK Common aarti pM

For haulng. aaa dMaton 022-286 vlE/
Backnoa, hydnufc. cnwtor mat. 1 CY. cap. - 75 CYJtr

l-H C.Y. cap. * 100 C.YJhr.
2 CY. cap. m 130 CY./hr. /«\
3 CY. cap. » 160 CY./hr. vii'

WhaH rrountad. % CY. cap. - 30 CYJhr.
% CY. cm • 45 CY./hr.

Oamahal. H CY. cap. - 20 C.YTrr.
1 CY. can. . 35 C.Y./rr.

DragBn. H CY. cap. - 30 CYJhr.

CHEW
A-1

'
B-4

B-C

17

rA
8-47

B- 17

B-10T
M7
B-9
8-47

?

M

B-10T
B-10U
B-12T

B-1OM

B-12A
8-128
B-12C
B-12D
B-12E
B-12F
8-128
B-12H
8-121

DAH.Y
OUTPUT

780
565
390

395
540
715

1.350
225
300

50
66
13
20
22
26
22
31
60
30
1
1

140
1.35

25.200
15.100

80
100

1530
330
275
225
200

310
210
300
200

600
800
1.040
1.620
240
360
160
280
240
280

MAN-
HOURS
.010
.014
.021

.061

.044

.034

.018

.107

.080

.480

.364
1.650
1.200
1.090
923

1.090
.774
.150
.800
40
24

6.670
11.850
.001
.002
.150
.120
.010
.024
.029
.036
.040

.039

.057

.040

.080

.027

.020

.015

.010

.057

.044

.100

.057

.067

.057

UMT
C.1

U

c. f.

Day

Ea.
Lb.
Eii.

S.F.

C.

C

Y.

Y.

C Y.

BARE COST!
MAT.

1.30
1.30

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.X

1.30

1.75
1.30

39
22

LABOR
.18
.23
.35

1.16
.65
.64
.36

2.04
1.53

9.20
6.95

35
23
21
17.65
21
14.80
3.07

15.30
700
460

135
235

.02

.04
3.07
2.45

.22

.44

.53

.64

.72

.79
1.17
.62

1.23

.42
J2
21

1J9
M

2.08
1.19
1.39
1.t8

BMW.
.07
.09
.14

1.24
.91
.68
.32

2.17
1.63

9.60
7.40

36
24
22
16.80
22
15.80
5.35

16.30
120
490

5.35
9.10

.72
1.59
1.91
133
163

164
ago
173
4.10

.93

.84

.89
1.22
1.38
1.2S
153
1.88
1.71
1.47

TOTAL
.25
.32
.49

140
1.76
1.32

68
5.51
4.46

20.30
15.65
74.30
46.30
44.30
37.75
44.30
31.90
6.42

3190
820
950

1.75
1.30

39
22

135
235

.02

.04
6.42

11.55
.94

103
144
197
3.35

3.43
5,07
155
5.33

15%

1.49
1.28
1.21
1.43
177
118
4.82
187
3.10
188

TOTAL
88X04*

.34

.46

.68

3.12
2.28
1.72
.89

6.90
5.55
3.65

18.75
26
20
96
63
57
49
57
41
10.45
42

1200
1225

1.93
1.43

43
24

200
355

.04

.06
10.45
13.70
1.12
2.41
189
3.53
3.97

~ O

o
0

1— •

vo

3.60
1 178

5.90
3.83
3J6
3.38

234

x»

'3t

h
•^—

30



g22 j Earthwork

r

J1
XzsT

I •

• 266

(&2oo\K<™,m**km,c*mp^\^\^!£\^
7490
2SOO
2590
2600
2700
2790
7BOO
2650
3000
3090
3100
3200
noo
010

0100
0190
0170
0190
0400
0500
0600
0700
0600
1000
1100
1200
1300
1500

0011
0020
0030
0040
0100
0150
0200
0310
0320
0330
0400
0490
0600
0540
0550
0560
0600
0700
1000
1100
1110
1120
1130
1190
1200
1720
1240
124S

16' dMP -
24* dMP
38' dMP
4B'dMp

12* wtto tnnch ond boddl, 12' dMp
18' dMp
24' dMP
38* dMp

16' wot tMdi md backfl. 12' dMp
18' dMp
24' dMP

CDmpodOR wM \HUokHy phM, idd
For cay or 81 idd IB t>

HLL $pnod dumpod mmM, by (tow. no comtuaon
6yhond

SciMd 6i torn MXlab «•) 2-H aY. F.E. tador
130 H.P. 300* houl

VMti doar 300 H.P. 300' hod
For come*** of nitontoiant. MI dhr. 022-226
&^k^ JMJ MMMMMÛ U*. IMM4U* BfWW •IkKfl A9 jlHMhmw MB* umjJKvQ. UBWBB BUU MUV. 4 QMQ

6' dMP
9' dMP
12' dMP

AlwraM prtdng mrtnd. 4' dMp
6' (tap
9* dMp
12' dMP

Far • indv aferior pntag. MO dfcWon 022-308

HMKJN6 ExMtt or bormv imMoJ. Ngrwiy Mm
6 aY. dump tuck. % mb mnd Mp. 10 taodomr.

1 mb mnd Mp, 13 toocMr
2 mb mnd tto. 18 tMdofhr.
3 mb mnd Mp. 11 bKMv.
4 fiiw found ttpt 1.8 toidMiY* f\^\

12 aY. dump tuck. % mb mnd Mp 3.7 tadtfnr. \S/
*/ MM^ mjmrl fBW 4» *k 8jMM4knWn flaw IwUnO np» ** BBWIiT.

1mbmndttol7toMMw.

UJUJJJ;"jJJJJ;
4 mb MM* Oto. 14 toMMr.

10 mb mnd Mp, .79 taMVb*.
20 mb mnd Mp. .3 bodfkr.

18.5 aY. dump tobr. 1 mb mnd tto. 16 touMr.
2 mb mnd Mp. 11 \uMtt.
3 mb mnd Mp. 14 boon*.
A Mî Mft HM^MA <•!• i ft In̂ MlnkJbv
4 tlBBl rOW • V* I*O •̂ •"p'wi

5 mb mnd Mp. 1 toodmr.
10 mb mnd Mp. .79 taodwr.
20 mb mnd Mp. .5 toMVhr.

2 mb mnd Mp. 2 toodomr.

4 mb mnd Mp. 1.5 toMMv.
5 frito round wb> i > i *09otTf,

M4

HOB
Cbb

HOP
B-10M

6<7

B-34A

M41

MMD

1400
950
900
800
660
975
860
800
729
835
750
700

1.000
12

600
600

10.000
8400
7700
6.000
120
160
200
220

240
167
160
125
100
66
396
306
260.
210
160
190

' 96
49
32
340
279
236

'210
132
100
68
400
320
270
240
172

.008

.008

.009
.010
.012
.008
.009
.010
.011
.010
.011
.011

.012

.8BT

.020

.020

.005

.008

.007

.008

.400

.300

.218

.083

.041

.090

.084

.080

.094

.OB

.OB

.on

.OB

.044

.09

.OB

.163
750
.024
.089
.034.
.OB
.081
.080
.121
.090
.025
.030
.083
.047

U
irrnnr.

aY.

aY.
'.,

S.

a

F.

i.

av.

. ' •

.11

.17

.26

.34
9.10
9.10
410
9.10

.MM com ~~TT
am
~ .17

.18

.19
71
78
.17
.20

73
70
73

' 74

75
11.45

.41

.41

.08

.10

.12

.15
779
145
445
346

_

40
74
41

1.16
1.46
1.70
.41
.47
46
49

47
'1.49
246
443
.43

- 53
42

• -49
1.1

- 1.45
11
48

44
.60
44

BUT.
.13
.14
.14
.16
.20
.13
.13
.18
.18
.19
.17
.18

.78

1.28
147

.01

.01

.02

.02
44
.71
57
41

-

1.18
1.44

• 1.77
IB
163
343
.87
l.tt
143
1.85
142
131
343
7.05

1045
1.B
148
145

- 107
379
445
640
1.09
146
1.61
142
153

TDTM.
40
.32
43
47
.48
.30
45
.37
.41
.35
.40
.42

90ft
150ft

1.01
11.4$

1.69
1.78

71
76
.40
41

1749
1126
14.02
119

1.78
116
IB
3.42
478
108
148
149
148
134
172
IB
101

10.01
11B

1.71
11
147

-176
449
160
178
1.45
1.81
115
142
3.37

JSL
**
*

'• 40
'.40
'.48
.46
•44

"T47
42

SOft

171
T755

102
112

'46
' .49

41
22

1770
«98

r^

120
248

'130
472
579
670

-148

^
'164

348
6,1

15

-/ S>— c
•>

o
0

f-a

O

KB

281

21

J



021 I Site Preparation

L-

684

704

021 620 | Cribbing And Waters

3600
4500
4SOO
5200
5250
5300

mmr buM

Titndi box. 7' diap. «'x 8'. m dhMon 016-420-7050
20' x 10'. M dMaton 016-4207070

Wood inartng. to tranch, jKta d 4' O.C.. 8' (top
12' duo
15'dMp

021 680 | Slurry Wall
0010
0020
0050
0100
0200
0300
0600
0600
0600
0900

8UIWir TPBKM EXCMM tfwry tmch to «M a*
buMM wtti 3000 pa concrtM. no rantordng ntl

MMnun
Mudnun

AIMim pricing nalwd, mrimuni
Mudnun

HaiftnnJ atiry tianch. mnnum
Mudnun

Hal tor dbpoa*. 2 (rib 1*4. ixovnd mnml. idd
Htul bantortti cmtom tor dNpoari. add

021 700 | Cofferdams
0010
0060
6000

COFFERDAM tod. mocitation. Wnponry tnmng. irora drtvM
Bugtdrtvm

SM itao div. 021-614

CRIW

B-1

'

C-7

fr4B

fr>34B

B-40

OAJLY
OUTPUT

1.58

800
700
600

333
200
ISO
120
177
69
99
40

960
550

MM-
HOUM

30.360

.030

.034

.040

.192

.320

.427

.533

.316

.812

.081

.200

.057

.116

um

Dry

S.F.

'

C.F.

S. F.

av.

SF.

BAKCOBTB
MAT.

455

.44

.54

.78

132
6
7.20
9.90
5.45

17.85

9.10
9.10

LABM

600

.53

.61

.71

3.56
5.90
7.90
9.85
6.05

15.45
1.46
3.62

1.46
2.55

BMP.

25

2.31
185
5.15
6.40
5

1190
150
8.85

1.72
2.99

TOTAL

1.080
98

145
.97

1.15
1.47

9.19
15.75
2125
28.15
16.50
46.20
498

12.27

1128
1484

TOTAL
BUOtf

1.500
97

145

1J2
142

11J5
19.75
25
33
21
57
6X5

14JS

1425
17.40

S ,̂

6*4

704

AOP 001 1351

J 022 | Earthwork "]

• 104

204

208

022 100 | Grading
0010
0020

OMMM SM oav. & n. m div 022-200
flr» gndng. •• div 025-122

022 200 | Excav, Backfill, Compact
0010
0100
0300
0400
0500
0600
OBOO
OBOO
1000
1100
0010
0020
2000
2020
2040
2200
?9jTj

2240

MGXFIU. By land, no compadkM. IgM Hi
HMWHi

CompKJton h 6* Wjm. Imd ttmp. Mkt IB ibovt /tj\
^bk>AB J^k l̂̂ f̂tdrî ^H ^^^^M^^ U t̂B^M* B«dM V •• yNDaw COmiBKavN HallJJT IMBwll, Bu X«X

AlrtMnp. idd
tM^^ f̂aMB î ^^ m^Utvuiiiv PBB. 100

QMnjadton to 12* him, tand tup. add to ibow
f^MA* - " - II lll̂  Bill I Hill II m4Anow oompuBon opMin <MMng, 100
Mrwnp. add
UBM ÂMI «̂ M^ aAiWrBunD uHaVi flUU

MCKnu. STMWTUWL Doar or F.L toadar
Cavun A f̂ataiM* •aiw^vaiW MA fv̂ HWMu4bMirivnl 6MMIa]| SSKXpaVi no GDn̂ iavBDII

75H.P.. XTtmt. avdAgnval
Common tarth
Chy

150* haul, an) A grtval
CommanMrti
Cky

CREV

ICkb

-f
B-10A
M
A-1

1Chb
B-10A
M
A-1

B-1X

OMIT
OUTPUT

14
11

20.60
100
190
60
34
ISO
265
90

1.100
975
850
550
490
425

MM-
HOUM

.571

.727

.388

.120

.211

.133

.235

.060

.140

.069

.011

.012

.014

.022

.024
028

UNTT

ai.

aY.

IMECOtn
MAT. LUOK

9 JO
12.45
8.65
2.45
180
2J9
4.04
1.64
148
1.52

n
a
a
.45
JO
J8

eoup.

.72

.M

.89

.48

.41

.59

.24

.27

.32

.49

.55

.83

TOTAL

9.80
12.45
8.65
117
4.33
118
4.04
2,12
2.88
2,11

.48

.52

.81

.94
1.05
1.21

TOTAL
•aoir

U8S
18J6
iaio
4.47
8JO
445
8.10
2J8
421
2J7

i-

—

114

284

288

27



022 I Earthwork

IliJ

'226

r

022 200 I Bxeav, Backfill, Compact
totf"
6070
6075
7000
7010
7020
7030
7050
7060
7070
7060
8900
0010
5000
5020
5040
5060
5080
5100
5600
5620
5640
5680
5700
5720
6000
6020
6030
6050
6060
6070
6200
6210
6220
6250
6260
6270
7000
7020
7040
7200
7220
7240
7500
7520
7540
7600
7670
7840
8000
8050
8100
8200
8?m
6300
840)
04 en

won

W4C.Y. tWCM
3C.Y. bod*
5C.Y. bud*

Top** or tun fro» ttrtgk. shm*. 1 C.Y. bucM
1-% C.Y. bud*
3 C.Y. bud*

Front tnd tosdsr. wftssl mounM
K C.Y. bud*
1-'/4 C.Y. bud*
3 C.Y. bud*
5C.Y. bud*

For Ivgsr htulng untt. dsdud torn sbovs
COMPACTION f^t\

WinQ, MDfiuxi roue, o VRI. z ptnn \M/
3PHSM
4 pUSM

12* Ms. 2 PUSM
3 pirns
4pUSSt

fs»_-— ' - n« ii nhlAi ^- * rrdlai A* MM 1 IW^^MM

4 M^MM

4 PUSH

12* tts. 2 pusss
3 PUSM
4 ptssss

Towsd shsspsfoot or wobbly whss) rotor. 6* ItU. 2 piisss
3 pissss
4PISSM

12* *ts, 2 PISSM
3pism
4psisss

Vtasttng roUr. 8* Hts. 2 pusss
3PMMS

4PISSH

12* Ms. 2 puss*
Spissss
4ptSM

Wsfc bshM. vttnthg pMs 18' vrids. 6* Kts. 2 pusss
3 PSSHS

4pMSSS

12' «0. 2 pusss

Vtnflno irthr 24" «Hi. 6' M. 2 psssss

;~
12* Ki. 2 pusss

3P1SSH

4(BSSSS
Rtnwnsr *mpsr. 11* x 13*. 4* Vts. 2 pusss

3PUHS

4 pusss
8'Vtt. 2PBSSM

_______ 3CM* ______________________

18' x 35'. 4' Ids. 2 pusss
3 PUSH

CftfV
B-10H
HOP
B-100
B-12N
B-120
B-12T

B-10R
8-105
HOT
B-10U

B-1C

B-K

B-1

H

A-

B-1

*

JY

fi

DO

3C

1

OA

•1

OMIT
OUTPUT

715
1.190
1.835
840

1.135
1.800

550
970

1575
2300

2300
1550
1.300
5^00
3500
2.600
2300
1550
1300
5.200
3500
2JOO
3.000
2^50
1300
6.000
4300
3.000
2300
1550
1.300
5.200
3500
2300
280
210
140
580
320
280
420
315
210
840
630
420
130
97
65
280
195
130
390
290
195

HOIM
.017
.010
.007
.019
.014
009

.022

.012
008

.006

005
.006
009
.002
003
005

.005

.006
.009
.002
.003
.005
.004
.005
.008
.002
.003
.004
.005
.006
.009
.002
.009
.005
.029
.038
.057
.014
.025
.029
.029
.031
.057
.014
.019
.029
.062
.082
.129
.031
.041
.082
.021
.03
.041

UMT
C.Y

C.Y.

C.Y.

MAT.
3.55
155
155

11.10
11.65
11.65

11.66
11.65
11.65
11.66

6AM COIT8
LAMM

.34

.21

.13

.40

.29

.19

.45

.25

.16

.09

.09

.13

.19

.05

.06

.09

.09

.13

.19

.05
06
.09
.08
.11
.16
.04
.05
.08
.09
.13
.19
.05
.06
.09
.49
.65
.98
.25
.43
.49
.58
.78

1.1
.2*
.39
.51

1.06
1.41
2.1
39
.70

1.08
.3!
.47
.7C

BMW.
.47
.66
.52
.63
.67
.61

.39

.30

.27

.35

.11

.15

.22

.06

.07

.11

.18

.24

.38

.09

.12

.18
29
.39
.58
.15
.19
.29
.33
.44
.66
.16
.22
.33
.19
.25
.38
.1
.17
.1
.1
.23
.34
.09
.1
.1
.41
i

.62

.4

.i

.41

.1

.1
i

TOTAL
4,36
4.41
4.20

12.13
1161
12.46

1i49
12.20
12.08
12.09

30*

.20

.28

.41

.11

.13

.20

.27

.37

.55

.14

.18

.27

.37

.50

.74

.19

.24

.37

.42

.57

.84

.21

.a

.42

.68

.90
1.36
.35
.60
.68
.75

1.01
1.51
.38
.90
.75

1.47
1.96
198
.73
.97

1.47
.49
.66
.97

TOT*
BJClOtf

454
453
438

1330
14
13.75

1350
1335
13J5
1135

.26
JS
.53
.13
.18
.28
34
.45
.67
.17
.22
34
.44
.59
.89
.22
.30
.44
.50
.67

1
.25
.33

ni

228

.sol

.95 1

r^nfb-j
.48
.83
(X
1.08
1.42
113

—— 5
C
^

«
>
J

o
0

J

Ul
Ul
ro
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SITE WORK 12.3-110 Trenching

Trenching Systems am shown on a cost'%
per linear foot baste. The systems inductor-
excavation; backfill and removal of spoil;
and compaction for various depths and
trench bottom widths. The backfill has
bean reduced to accommodate a pipe of
suitable diameter and bedding. Sea
systems 1Z3-310 for bedding costs. The '
slope for trench sides varies from
0:1 to 2:1.
The Expanded System Listing shows - .
Trenching systems that range from 2* to
1? in width. Depths range from 2* to 24'.

System Components
SYSTEM 12J-110-1310
TNENCHIN8, BACXHOE, 0 TO 1 SLOPE. 2' WUE. 2' OP, H C.Y. BUCKET

Exavoton. trend), hyd. buttm. nek mtd.. H C.Y. budot
Btckfli and bid tpoi. from nockpii
Compaction by nmrar tampir, 8' Vtt. 4 MMM
Harrow CXCMS tfoi. 6 C.Y. dump truck. 2 mfc reundtnp

TOTAL

QUANTITY

.174

.174

.014

.160

UNIT

C.Y.
C.Y.
C.Y.
C.Y.

COST PER LF.
EQUIP.

.23

.10

.01

.40

.74

LABOR

.95

.18

.02

.28

1.01

TOTAL

".7!
.21

~ .«
.«

1.7!

12.2
1310
1320
1330
1340
1350
1360
1400
1410
1420
1430
1440
1450
1460
1470
1480
1520
1530
1540
1550
1560
1570
1580
1640
1650
1660
1680
1730
1740

H10 Trenching
Trenching. bicfchM. 0 to 1 tfopi. 2' wife. 2' owe, ft C.Y. buctot

3' dMp, H C.Y, buctet
4' dMp, % C.Y. buctot
6'dMp. HC.Y. buctot
8' dMp. % C.Y. buctot
10' OMP. 1 C.Y. bucM

4' widi. 2' dMp. H C.Y. budcu
3' d«jp. H C.Y. buctot
4' dMp. % C.Y. buctot
6' dMp. !4 C.Y. buctot
6' dMp. % C.Y. buctot
W dsap. 1 C.Y. buctot
1TdMp. 1C.Y. buctot
11'dMp. 1-V4C.Y. buctot
WdMp,2-HC.Y. buctot

6'wtt. 6' dMp.%C.Y. buctot
8'dMp.«C.Y. buctot
lO'dMp. 1C.Y. buctot
12'dMp. l-HtY. buctot
16' dMp. 2 C.Y. buctot
20' dMp. 3-Vi C.Y. buctot
24'dMp. 3-HC.Y. buctot

8' widi, 12' dMp. 1-K C.Y. buctot
15' dMp. 1-H C.Y. buctot
IS' dMp. 2-H C.Y. buctot
24' dMp. 3-H C.Y. buctot

10' wkto. 20' dMp. 3-H C.Y. buctot
24' dMp. 3-tt C.Y. buctot

a
EQUIP.

.74

.95
1.16
1.68
2.02
3.03
1.54
2.19
2.45
138
5.15
125
7.9S
6.68
9.79
5.75
7.75
9.20
110

13.20
1110
29
11.19
14
20
34
27
43

T PER LF.
LABOR

1.01
1.50
2
2.57
3.30
3.9B
2.03
3.01
3.13
4.81
130
7.89

iaos
160

12J9
190
110
9.80
7.69
170

1189
27
10.40
12J9
12J8
39
27
44

TOTAL
1.7!
£«
3.K
4.2
13!
7.0E
IS
121
19
117

11.41
UK
18
114C
22. «
1U
11K
19
117!
VM
SUM
92
2tZ
au
szJe
•
54
87

AOP 001 1354



KUIKfî l̂  12.3-110 Trenching
12U
1780
1790
1800
1810
1820
1840
1880
1880
2300
2310
2320
2340
2360
2380
2400
2430
2460
2840
2860
2860
2900
2940
2980
3020
3100
3120
3140
3180
3270
3280
3370
3380
3500
3520
3540
3560
3560
3600
3800
3820
3840
3860
3860
3900
3920
3940
3960
4030
4040
4060
4060
4070
4080
4090
4500
4550
4600
«50

1.4 4 A » — — -KImi•••iv TTvncning
12' wtd*. 20* dMp, 3-Vt CY. buewt

25' dMp. newt
VI to 1 top*. 2' win, ? dNp. % CY. bucM

3'dMp. *CY. bucwt
4'dMp, %C.Y. bucwi
8' dMp. % C.Y. buewt
8' dMp. Vt C.Y. bucwi
10' dMp. 1 C.Y. buewt

4' win. 2' dMp. % C.Y. buewt
3' dMp. % C.Y. buewt
4' dMp. % C.Y. buewt
8' dMp. % C.Y. buewt
8' dMp. Vi C.Y. buewt
10" dMp. 1 CY. buewt
12' dMp. 1 C.Y. buewt
15' dMP. 1-VI C.Y. buewt
18' dMp. 2-Vt C.Y. buewt

6'wkto. 6'dMp. HC.Y. buewt
8' dMp. % C.Y. buewt
10' dMp. 1 CY. buewt
12' dMp. 1-Vi C.Y. buewt
16' dMp. 2 C.Y. buewt
20' dMp. 3-Vt C.Y. buewt
24' dMP. 3-Vt C.Y. buewt

8' wut. 12' OMP. 1-Vi C.Y. buewt
15' dMp. 1-Vi C.Y. buewt
18' dMp. 2-Vi C.Y. bucwi
24' dMp. 3-14 C.Y. buewt

10' win. 20' dMp. 3-Vt C.Y. bucwi
24' dMp. 3-Vt C.Y. buewt

12' win. 20' dMp. 3-Vt C.Y. buewt
25' dMP. 3-Vt C.Y. buewt

1 to 1 *>M. 2' wife. 2' dMp. H C.Y. buewt
3' dMP, % C.Y. buewt
4' dMp. H C.Y. buewt
6' dMp. % C.Y. bucwi
8' dMp. Vi C.Y. buewt
10' dMp. 1 C.Y. buewt

4' win. 2' dMp. % C.Y. buewt
3' dMp. % C.Y. buewt
4' dM». Vt CY. buewt
6'dMf.ttC.Y. totwt
8' dMp, * CY. buewt
10' dNf, 1 CY. buewt
12' dMf, 1 CY. buewt
15' OMP. 1-Vt CY. buewt
18' OMP. 2-Vt CY. buewt

6' win. 6' dMp. % CY. buewt
8' dMp. % CY. buewt
10' dMp. 1 CY. buewt
12' dMp. 1-Vi C.Y. buewt
16' dMp. 2CY. buewt
30" dMp. 3-Vt CY. buewt
24' OMP. 3-Vt CY. buewt

8' win. 12' dMp. 1-Vi CY. buewt
15' dMp. 1-Vt CY. buewt
18' dMp. 2-Vt CY. buewt
24' dMp. 3-Vi C.Y. buewt

a
EQUIP.

33
57

.98
1.41
1.88
3.26
4.73
8.40
1.63
2.89
3.15
4.78
7.90

11.25
12.50
15.30
28

6.60
10.75
13.85
13
20
33
60
17.20
22
35
89
42
78
48
91

1.14
1.62
2.43
4.44
6.85

13.85
1.95
3.43
3.75
5.90

10.70
14.95
22
21
38
8

13.45
18
17.55
35
49
91
22
21

99

if m \-t.
LABOR

32
59

1.28
117
3.22
5
7.75

10.85
2.15
3.54
3.83
6.70
9.30

13.80
14.80
18.40
22

7.40
11.20
14.75
12.30
19.80
34
84
14.6S
20
22
72
43
81
47
94
1.51
2.68
409
6.60

10.55
17.20
157
4.51
4.27
8.09

12.30
17.70
28
24
29
198

14.50
20
18.15
28
54

106
20
a
34

110

TOTAL
88

116
2.26
3.58
5.08
8.28

12.46
19.25

3.78
6.23
6.98

11.48
17.20
25.05
27.30
33.70
48
14
21.95
2160
25.30
39 JO
87

124
32.05
42
57

141
85

159
98

185
2.65
4.50

UK
1 11.04

17.20
31.05

4.52
7.94
102

13.95
23
32.65
48
48
87
18.96
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2 TO 10 HP HEAVY DUTY,
STRAIGHT CENTRIFUGAL PUMPS

DUCRIPTIOtf: Industrial dose-coupled pump*
are <uii»d far liquid transfer, heatinc and cool-
inx, recirculatlon. booster seme*, aad other
industrial application*. Semi-open impeller fea-
turea self-cleaninc ability that makes the unit
utefuJ In applications involving muddy or dirty
liquid*, a* well as clean, clear fluids. Discharge
position can be adjusted in 90* increment*, with
vent and drain plus* for all position*. Maximum
wor tinspressure 100 PSfc temperature ranje 40
to 160T. For uae with nonflammable liquid*
compatible with pump component material*.
CONSTRUCTION: Dual rolute caaiac provides
the unit with complete radial hydraulic balance.
Close radial fit and balancing bole* ensure axial
hydraulic balance. Seal i* mounted in a lane

peripheral chamber permitting ample circula-
tion around the teal face*. No*. 3POO4,3PflO«.
and 3P008 have T suction andlV*' NPT dis-
charge ports. No*. 3POO6 and 3P607 have 2* sue
Uon and IV*' discharse standard 125 PS1 cast
iron flame connection. No*. 3P663 and 3P664
have 3" NPT luction and dnehara*. Shaft is
protected with 304 stainless steel sleeve. lmp«:
ler is keyed to the motor shaft
WsTTTID PARTS: Cast-iron casing and cumi
cover, bronie impeller Mechanical seal bas
stainless steel and Buna N parts; ceramic i«a;
ORIVIR: NEMA JM or JP shaft intesral motors
TEFC 3000 RPM,3-phase, 230/460V. 60 Hi See
table below for HP Teel brand.

3P607
7V* 3PM3

10 3P094

OB a — — — — —
138 96 80 13 — — —
200 188 106 148 130 90 90
386 340 380 300 73 - —
480. 388 340 270 10S — —

82 Ft
82

115
M
08

0 Use wits hose daatp. InJe

DnCRIPTIOM: Teel tx
•star pressure from citj
•Haim. Units pump wa
sr ponds, with suction 1
lens include: providing
auhinf buildings, dan
avion, poultry houses,
anipment: lawn sprinkl
•aacticide spraying. Mi
••*: 1807. For use wiU
•MpeUble with pump ci
JBWTItUCTHJM: 8-. 12-. ,

" ir and dlffuser cai

n Operation of j
(") Shot-oft to c

lootof sertbraaaeei
ItaPSLdMaebyllL

I will ranlt la reduced POMP lift and/or awtor danaje

«**' 10H' 18%'
M4 13* 30%*
B* 12 30*
Mk UVd 33
9% 13 33

UMk 1ST* 33M
10* 151* 23Vh

_100'8io.oo
785.00

3M07 806.00
873.00

1106.00
1332.00

inlet and d
O PART* Noryl ai
r. 3O3 stainlee* suless steel >"»"«'"g
[e housiac*. Mecl
tl. Buna N. and u

IR: No*. 2P372, 1P87I
phase unit* powen

75-0
10BO

HI
WATER SYSTEMS

This book was developed for the person responsible for maintaining
the water system for a suburban home, vacation home, farm or rancr.
Manual explains how to check availability of water mpply. pro*io f.
unpolluted water, determine type and sixe of pump needed: i
and maintain pump and controls; determine the need for
conditioning and filtration equipment: select, size and instai i
correct pipiOK and to plan the electneal installation. 160 P*,** ,„:,-cover. PubLUbed by the American Association for Vocational Initruc
Uonal Material*.

I CDttnn PSIU Feet ofBu
ible on O(H»PV. 30 Hi i

1146

______Me. SM517, Water Systems. Shpg. wl L3 Ibs. Each
Her WHOLESALE PmceS—W.W.QftAIMO£R, IHC.

ll



F̂
"iM

'IK

i

1M

no

*-

27
Aifl02

£40
3200
3280
W»
3320
two
3360

0010
0020
1000
010
020
030
040

VXD
5010
5020
5030
5040
9100
9110
9120
9130
9140
9210
9220
9230
9240
9250
9610
9820
9630
9640
9650
9710
9720
9730
9740
9750
0010
0020
2000
2040
2060
2120
2160
2200
3040
3060
3120
3160
3200

as
U010
0020
2Q22
2024

| Sewerage & Drainage
17 150 |S«wag« Systems

35* x 24' 14 gL. 30' iquMM
42' x a* 12 ox. »' «***nt
4B* x 33' 12 (p.. «' DMMknt
57' x 38' 12 p.. 41' iquV*m

End meoon. 17* x 13*
42'x29*

Mtt-ptt ard). IMI

Not Induing (xavdton & bwJitl
AaMorcMl pauttc [XfM, gananl unvft< 4* daurear

6'dkmMr
8'dlUTMr
10'dhrmaf
12* dhrmar

H10h sotiiytf). 4* diuiviM
6'diunw
8'daumar
10'daraar
12* dfcmar

Btndt and tfcowt. gmanl «rangm. 4" dtanvar
6* dJtrrww
8'dauraar
10'dkmrar
12'dtmaar

Wgh WMffJi. 4* dhnvar
6'diuwar
8'dfcuiaar
10* dinar
12* darraar

Wyw and M*. gvwH iwngm. 4* damm
6'
8* diamtar
10'
12* dairatsr

High ctrengm. 4' damittf
6'diairatir
8'diuratar
10'dhmraf
12* dhraw

PWMQ, DMUWaE A tBMME. MLTV1MYI CHUMOE
Not tndudng «xov*tt» • tocM
KX MnBOv, S.D.a 35, 4'«MMV

6'dunatv
8'dhuMv
10'dhvmr
12'durvtr
15'dkuntv

Fiangt. txndi or itowi. 4' dunar
8* duiwr

T«M,4'dhinnr
6'dhnMv

Wyw. 4' dhow*
6'dkuiMw

prwa, oMiNMi A scwAat, SCWAQE VBCT CAST mon

S*MQt MM euilran. B A S, 4' dkunmr
S'dkmMr

at
B-2
B-1

B-2

B-J
•

B-:

B-:
•

B-;

B-:

B-

B-

B-

a
0

w
s
3

SO

D

T

«

1

D

20

h
21

»

1
2

DALT
aumir

10B
108
92
75
22
17

1.680

190
170
160
140
100
190
170
160
140
100
19
12
11
8
6
19
12
11
8
6
12
7
7
9
5
12
7
7
6
5

375
350
335
330
320
190
19
15
12
10
12
10

44
62

MM-
Houn
.278
.519
.609
.747
2.550
3.290
.014

.128

.141

.175

.200

.280

.126

.141
.175
.200
.280
1.260

2
2.180

3
4

1.260
2

2.180
3
4
2

3.430
3.430

4
4.800

2
3.430
3.430

4
4.800

.064

.069

.072

.086

.066

.147
1.260
1.600

2
2.400

2
2.400

.364
387

Ul
L

El
•

U

L

Et

L

E

L
•

IT
F.

1.

1

F.

1

i.

F.

a.

F.

MAT.
1175
32,20
38.75
35.60
30.90

158.60
.55

194
7.90

14.30
22.50
30.75
150

U40
20.75
30.75
40.30
36
94.35

175
250
334

37.10
95.60

198
275
371
190.80
254.40
46140
731

1.066
20170
280.90
514
805.60

1.198

.57
1.22
1.75
2.80
195
115
2.10
170
1.55

10.35
ISO
7.75

4.40
115

lAKI
LMM

5.60
9.60

11.25
13.80
47
61

.28

2.46
2.75
3.49
3.99
5.60
2.46
2.75
3.49
3.99
5.60

25
39
42
58
78
25
39
42
58

-78
39
67
67
78
93
39
67
67
78
93

1.25
1.33
1.39
1.69
1.75
2.94

25
31
39
47
39
47

110
*on

ittlt
EOIIF.

1.42
4.41
5.15
6.35

22
28

.64

.73
1.02

.64

.73
1.02

.31

.32

.54

TOTAL
23.77
48.21
55.15
55.75
99.90

247.60
.63

140
10.65
1143
27.22
37.37

L 10.96
15.15
24.88
35.47
4192
61

133.35
217
308
412

62.10
134.60
238
333
449
229.80
321.40
533.40
909

1,179
245,70
347.90
561
863.60

1.291

1.82
2.55
a 14
4.80
102
9.63

27.10
39.70
40.55
57.35
41.50
54.75

12,50
i( nc

TOTAL
•AOtf

a
55
65
67

130
295

1.03

10.23
12.85
22
32
43
13.10
17.80
29
41
54
77

165
255
365
485

78
165
280
390
525
270
360
615
920

1325
285
410
665

1.000
1.450

LlE
3J7
4.05
6
7.35

1140
40
57
61
62

1 62
80

1185
<Vl

•
164

186

1GB

J*

1 *

176

AOF 001



1 O22 *j "Earthwork "i

204

212

222

230

234

022 200 | Excav, Backfill, Compact
1300
1400
1600
1700
1900
2000
2200
2300
0010
0020
0100
0200
0300
0320
0340
0360
0400
0500
0600
0700
0600
0900
0010
0100
0300
0400
0500
0520
0540
0560
0600
0700
0010
0800
1600

0010
0100
0300
0500
1300
1400
1900
?000
2200
2300
2500
TfiOO
2800
?900
3100
3300
3500
3700
3800
4000
4200
4300

Oam backflBng. buk. up to 300' haul, no compaclon
Air tamped

Compacano. back*. 6* to 12* Mts. vtntng refer
Sheepatoot relar

Dozer backfltag. Midi, up to 300' haul, no compactnn
Air tamped

Compacting baddl. 6* to 12' Ifts, vfcraOng roller
Sheepsfbot rotor

BORROW Buy and bad at pn. haU 2 mles round tnp
and spread, with 200 HP. dozer, no compaction

Bank run gravel (]R\
Common buiruw v^x
Crushed stone, 1-V

V
V
V

Sand, washed, concrete
Dead or bank sand

Select structural fill
Screened bam
Topsoi. weed free

For 5 mile haul, add
COMPACTION Steel wheel tandem rotor. 5 tons /O\

10 tons \̂ /
Sheepsloot or wobtty wheel roller, 8* Wts. common fil

Select «
Terra Probe, deep sand, vitnwg 30.000 C.Y.. rnnimum

Maximum
Mobdizauw and demobilizitnn. minimum

Maximum
Vibratory plate, 8* lifts, common till

Select n
ORILUNQ ONLY 2' hole lor rock bolts, average

2-%' hole tor pre-sptrting. avenge
Quarry opentnns. 2-V to 3-V diameter

OWLUNO AND BLASTING Only, rock, open lace, under 1500 C.Y.
Over 1500 C.Y.

Buk drifting and blasting, can vary greatly, avenge
Pits, avenge

Deep hole method, up to 1500 C.Y.
Over 1500 C.Y.

Restricted areas. up M 1900 C.Y.
Over 1500 C.Y.

Trenches, up to 1500 C.Y.
Over 1500 C.Y.

Pier holes, up to 1500 C.Y.
Over 1500 C.Y.

BouUen under VI cy. loaded on luck, no hauling

Jackhammer operators waft foremen compressor, air tools

Blasting cape
Explosives
Blasting mats. rent, tor tint day

Per added day
Pratnast survey tor 8 room house. MMdual M. minimum

Maximum

CHEW
8-106
8-118
8-1 OC
8-1 CO
8-106
8-118
8-10C
B-100

8-15

1
B-34B
8-106
B-10F
B-10G

8-43
*

•

A-1

B-47

'
B-47

B-47

B-100
B-47

B-47

?

DAILY
OUTPUT
1.200
240
800
750
900
235
700
650

600
600
600
500
600
600
600
600
600
600
600
200
8
8

1.300
1.500
1.800
1.100
.63
.48
200
216
395
540
715

225
300

50
66
13
20
22
26
22
31
80
30
1
1

2.40
1.35

MAN-
HOURS

.010

.067

.015

.016

.013

.068

.017
018

.047

.047

.047

.047

.047

.047

.047
047
.047
047
047
.040
1.500
1500
009
008
.027
.044
102
133
.040
.037
.061
.044
.034

.107

.080

.480

.364
1.850
1.200
1.090
.923
1.090
.774
.150
.800
40
24

6.670
11.850

BARE COSTS
UNIT
C.^

C. Y.

Hr.

C. Y.

Total

C.Y.
*

L.

C

F.

Y.

Day

Ea.
Lb.
tt.

,

MAT.

3.67
3.15

14
14.25
14.70
15.20
12.95
3.15
6.80

14.65
11.10

1.25
1.25

1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25

1.25

1.68
1.25

39
22

LABOR
.20

1.28
.30
.32
.27

1.31
.34
.37

.87

.87

.87

.87

.87

.87

.87

.87

.87
.87
.87
.70

30
30

.19

.16

.49

.80
1.900
2.500

.67

.62
1.14
.83
.63

2
1.50

9
6.80

35
23
20
17.30
20
14.55
3.01

15
690
450

130
230

EQUIP.
.61

4.01
1.02
1.12
.81

4.09
1.16
129

2.34
2.34
2.34
2.34
2.34
2.34
2.34
2.34
2.34
2.34
2.34
1.69

13.55
21

.34

.30

.37

.61
2.775
3.650

.26

.24
1.19
.87
.66

2.09
1.57

9.40
7.10

36
24
21
18.10
21
15.15
4.93

15.65
115
470

TOTAL
.81

5.29
1.32
1.44

1.08
5.40
1.50
166

6.88
6.36

17.21
17.46
17.91
1841
16.16
6.36

10.01
1786
14.31
2.39

43.55
51

.53

.48

.86
1.41

4.675
6,150

.93

.86
2.33
1.70
1.29

5.34
432

19.65
15.15
72.25
48.25
42.25
36.65
42.25
30.95
7.94

31.90
805
920

1.68
1.25

39
22

130
230

TOTAL
NCLOiP

.97
6.30
1.57
1.71
1.29
6.45
1.79
197

7.90
7.35

19.25
19.55
20
21
18.10
735

11.35
20
16.10
2.90

60
68

.65

.57
1.15
1.88

5.875
7.725

1.30
1.20
3.02
2.21
1.67

6.70
5.35
3.50

18
25
19.45
93
61
56
47
56
40

< ?
1.17. ^
1.20

1
43
24

196
345

^^

»4

12

23

2:

*

0

3
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I O22 | Earthwork 1

226

230

234

238

022 200 | Excav, Backfill, Compact
8800
8850
1700

0010
0800
1600
1610
0010
0100
0300
0500
1300
1400
1900
2000
2200
2300
2500
2800
2600
2900
3100
3300
3500
3700
3900
4000
4200
4300
4500
4600
5000
5020
5200
5400
5420
5440
5460
5800
5820
5840
5800
5820
0010
0090
0050
0100
fffflQ

OHO
0260
0300
0310

(BOO
(BSD
onu

''TUT"
40UM

OMUMQ ONLY 2" hob tor Mcfc Dote, tvtngi
2-V holt tor prt-ipttig. tvtragt
Quarry optnfions. 2-V to 3-V dhumtor

6* dairrwtor dril holM
DMUMO AND 8LA8TINO Only. rock, optn lact, under 1500 C.Y.

Ovtr 1500 C.Y.
Buk drHng and Muting, on vary grtttty, awigt

PKs, tvtragt
DHP hob mtthod. up to 1500 C.Y.

Om 1500 C.Y.
RMridtd ants, up to 1500 C.Y.

Ovtr 1500 C.Y.
Tranchtt. up to 1500 C.Y.

Ovtr 1500 C.Y.
Pttr hobt, up to 1500 C.Y.

Ovtr 1500 C.Y.
Boukbn infer '4 cy. badad on truck, no hauling

Ortbd, bbitod and tadtd on track, no hauang
jacKnainnaf opanuora wan ixtmn compnMtor. w axw
Tiack drl. comprtttor, optrttor and tortmtn
Btasting opt
Exptoafcat
BiUtkaJI Haiti, (M, IVT fltlt dty

FVaddtdifey
Pnbtat uvty tor 6 room howt. MMdual tot. minimum

Kfcxknum
Ctty block wWn m of Mutnct. minimum

Exctvut and bad boukbn, tat than as C.Y.
as C.Y. to 1 C.Y.

Exanato and toad bbabd rock. 3 C.Y. powr thovtl
Haul boukbrt. 25 Ton ofHtahwry dump. 1 irtb round ttto

2 rrtto round trto
3 mat round trto
4 mlt round thp

Bury boukbn on rtt. tat flan as CY.. 300 H.P. doar
ISO* haul
300' haul

OS to 1 C.Y.. 300 HP. daw. 150* haul
300'hatl

a^n^j»mmi^ <*«» .rt, PM

For mooBBHon and dtmobfctdon, aw dMaton 022*274 f\jt\
For hauang, an dMaton 022-288 N!!X

jBackhot. hydriufc. crawtor iiiL| 1 C.Y. cap. - 75 C.Y7hr.
^\M* C.Y. cap. » 100 C.YJhr. 1

3 CY. cap. « 180 C.Y îr. vi'
What) moumad. H &Y. cap. - 30 C.Y./hr.

% C.Y. cap. • 45 C.Y./hr.
Cbmhal. V4 C.Y. ctp. - 20 C.Y7hr.

1C.Y. cap. -35C.YJrr
Oraobw. V( C.Y. cap. « 30 aYJhr.

CHEW
A-1

*
B-47

MlfA
B-47

B-i17

B-10T

B-47

?

M

B-10T
B-10U
B-12T

I
8-1M

B-12A
8-128
B-12C
B-12D
B-12E
B-12F
8-126
B-12H
B-121

DAILY
OUTPUT

780
585
390

395
540
715

1,350
225
300

50
66
13
20
22
26
22
31
80
30
1
1

140
1.35

25.200
15.100

80
100

1.530
330
275
225
200

310
210
300
200

800
800

1.040
1.620
240
380
180
280
240

MAN-
mum
.010
.014
.021

.061

.044

.034

.018

.107

.060

.480

.364
1.850
1.200
1.090
.923
1.090
.774
.150
.800
40
24

6.670
11.850
.001
.002
.150
.120
.010
.024
.029
.038
.040

.039

.057

.040

.060

.027

.020

.010

.087

.044

.100

.087

.087

.057

UMT
C.Y.

*

LI

C.1f.

oty

E»
Lb.
Ei.

S.F.

a

a

Y.

Y.

c.Y.

BAM com
MAT.

1.30
1.30

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30

1.30

1.75
1.30

39
22

LABM
.18
.23
.35

1.16
.85
.64
.36

2.04
1.53

9.20
6.95

35
23
21
17.65
21
14.80
3.07

15.30
700
460

135
235

.02

.04
3.07
2.45
.22
.44
.53
.84
.72

.79
1.17
.82

1.23

M
.42

.21
1.39
.93

109
1.19
1.39
1.19

BMP.
.07
.09
.14

1.24
.91
.68
.32

2.17
1.63

9.80
7.40

38
24
22
18.80
22
15.80
5.35

16.30
120
490

5.35
9.10
.72

1.9
1.91
133
163

164
190
173
410

.93

.84

1.22
1.38
1.25
153
1.68
1.71
1.47

TOTAL
.25
.32
.49

140
1.76
1.32
.68

5.51
4.46

20.30
15.65
74.30
48.30
44.30
37.75
44.30
31.90
8.42

3190
820
950

1.75
1.30

39
22

135
235

.02

.04
8,42

11.55
.94

103
144
197
13?

143
5.07
155
5.33

15%

1.49
1.28

1.43
177
116
4.62
187
110
186

TOTAL
•aotp

.34

— |

3.12
2.28
1.72
.89

6.90
5.55
3.65

18.75
26
20
96
63
57
49
57
41
10.45
42

1.200
1̂ 25

153
1.43

43
24

20T
355s-

.04

.06
10.45
13.70
1.12
141
189
3.53

97

o '
O ;
I-1 •

-j

1.85
3M
178

226

^

230

234

2T

L

5

198
3.39

30



\f 22 \ Earthwork 1

s

12

s — --

02
050
100
200
250
300
350
500
550
601
650
800
850

3700
3750
3600
3650
3900
4000
4100
4200
4250
4400
4450

0010
2000
2020
2040
2200
390

2240
2400
2420
2440
3000
3020
3040
3200
3220
3240
3300
3320
3340
4000
4020
4040
4200
4220
4240
4400
4420
4440
5000
5070
5040
5200
5220
5240

2 200 | Excav, Backfill, Compact
1-tt C.Y. cap. • 65 CY-Ar.
3 C.Y. cap. - 112 C.YJW.

|Front and haderfindr mat. Mi C.Y. cap. - 70 C.Y-/rr.
2-!* C.Y. cap. - 95 C.YJhr.
3 CY. cap. - 130 C-YJUr.
5 C.Y. cap. - 160 CY.*r.

1 WhMj nujitj], % C.Y. can. - 45 fcYJhr. )
1-K C.Y. cap. - 80 C.YJhr.
3 C.Y. cap. « 100 C.Y./hr.
5 C.Y. cap. * 185 C.Y./hr.

Hydnulc excavator, truck mtj. % C.Y. = 30 C.Y./hr.
48 Inch bucket. 1 C.Y. = 45 C.YJTir.

Shovel. V4 C.Y. capacity - 55 C.Y./hr.
K C.Y. capacity - 85 C.YJhr.
1 C.Y. capacity - 120 C.YJhr.
1-Vi C.Y. capacity - 160 C.Y./hr.
3 C.Y. cap. - 250 C.YThr.

For toft to* or tand. deduct
For heavy toi or ttlfl day. add
For wet excavation with damthel or dragtne. add

Al other equipment, add
Chmthel in tlwelkiy or cofferdam, minimum

Maximum

EXCAVATING, BULK. DOZER Open HH
75 H.P.. SO/ haul, tand 4 gravel

Common earth
Chy

150' haul, tand 4 gravel
Common earth
Chy

300' haul, tand 4 gravel
Common earth
Chy

105 H.P., 50' haul, tand 4 gravel
Common stfln
Chy

150" haul, sand 4 gravel
Common earth
Chy

300' haul, tand 4 gravel
Common ear*
Chy

200 H.P.. 50' haul, ftjft 4 gravel
UUimiMl •JeM

Chy
ISO1 haul, tand 4 gravel

Common Mini
Chy

300' haul, eand 4 gravel
Common earth
Chy

300 H.P.. 50' haul, aand 4 gravel
Common Mdh
Chy

ISO' haul. Band 4 gravel
Common earth
Chy

CREW
B-12P
B-12V
6-10N
B-100
B-10P
B-100
B-10R
B-10S
B-10T
B-10U
B-12J
B-12K
B-12L
B-12M
B-12N
6-120
B-12T

B-12H

B-10L

B-ll

B-1

B-1

W

OB

M

DAILY
OUTPUT

520
900
560
760

1.040
1.620
360
640

1.100
1.460
240
360
440
660
960

1.260
2,000

160
60

460
400
250
230
200
125
120
100
65
700
610
385
310
270
170
140
120
100

1,400
1,230
770
595
516
325
310
270
170

1500
1.650
1.025
920
800
500

MAN-
HOURS

.031

.018

.021

.016

.012

.007

.033

.019

.011

.008

.067

.044

.036

.024

.017

.013

.006

.100

.267

.026

.030

.046

.052

.060

.096

.100

.120

.185

.017

.020

.031

.039

.044

.071

.066

.100

.120

.009

.010

.016

.020

.023

.037

.039

.044

.071

.006

.007

.012

.013

.015

.024

UNIT
C.\'•

,

C.Y.

BAKE com
MAT. LABOR

.64

.37

.44

.32

.24

.15

.68

.38

.22

.17
1.39
.93
.76
.49
.35
.26
.17

2.09
5.55

.53

.61

.96
1.07
1.23
1.96
£05
£45
3.78

.35

.40

.84

.79

.91
1.44
1.75
£05
£45
.18
.20
.32
.41
.48
.76
.79
.91

1.44
.13
.15
.24
.27
.3
.49

EQUP.
1.29
1.03
.60
.54
.74
.59
.60
.46
.39
.61

£20
£04
.92
.69
.55
.60
.56

£94
7.85

.56

.67
1.07
1.17
1.34
£14
£23
£68
4.12
.56
.64

1.02
1.27
1.45
£31
£81
127
3.93
.54
.62
.99

1.26
1.46
£35
£46
£82
4.49
.43
.50
.80
.89

1.02
1.64

TOTAL
1.93
1.40
1.04
.86
.98
.74

1.28
.84
.61
.78

3.59
£97
1.68
1.18
.90
.86
.72

15*
60*

100*
50*

5.03
1140

1.11
1.28
£05
£24
£57
4.10
4.28
5.13
7.90
.91

1.04
1.66
£06
£36
3.75
4.56
5.32
6.38
.72
.82

1.31
1.69
1.96
3.11
3.25
173
5.93
.56
.65

1.04
1.16
1.33
£13

TOTAL
RCL04P

£36
1.68
1.32
1.08
1.17
M

rr«
1.08
.76
.92

4.50
3.63
£14
1.49
1.13
1.05
.85

15*
60*

100*
50*

6.35
1645

1.44
1.66
£65
£88
3.32
5.30
5.55
6.65

10.20
1.14
1.31
£08
£58
£96
4.71
5.70
6.85
8
J6
.96

1J7
£03
£34
3.71
3.89
4.47
7.10
.67
.77

1.24
1.31
1.5J
£»

238

T#J'-T

242

0

o
o
1— I
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211

216

09
2400
2420
2440
3000
3020
3040
3200
3220
3240
3300
3320
3340
4000
020

4040
4200
4220
4240
4400
4420
4440
5000
aoeo
9040
5200
5220
5240
5400
5420
5440
6000
8010
0011
4000
4010
4020
4030
4060
4060
4070
4060
5000
5010
5020
5030
5060
5060
5070
5060

6010
6020
6090

•fun
8045
6060
6080

12 200 | Excav, Backfill, Compact
300* taut and A on*

0*
105H.R.50'IWLMdftorMt

GbfuiMi Bam
Chv

150* taut and AgnMf
GofTvnon win
Chy

300' taut, and ft on*
Common Mrti
dnr

f 200 HP./ SO' h«l and ACT*
Common *m
Chy

/ICTtawljMidftpnMl

Chy
300'liiul. MdftgnMl

Common tvth
aw

300 H.P.. 50' M. ml ft on*
Common «rti
Chy

150* taU, and ft gm*
Common 1*111
Chy

300* km. and ft gnvH
Common «rti
Chy

For compMton. MO ON. 022-228
For nndi bod*. M dhr. 022-254 ft 298

60MMW Bn* OMMt. k*M onto 12 C.Y. noutar. IB owl kid.

VH C.Y. bucM
3C.Y. tad*

*C.Y. bud*
Mt CY. bud*
3C.Y. bud*
5CY. bud*

Mt C.Y. bud*

KC.Y. bud*
Ml C.Y. bud*
3C.Y. bud*
5C.Y. bud*

Chy. *, or MaM icdt *»**. 1 C.Y. bucM
\-% C.Y. butt
3C.Y. bud*

rfDfll Wtf toBflaT, WMH fflOUnMO
VC.Y. bud*
1-HC.Y. bud*
3C.Y. bwtt
5CY. bud*

CKW
B-10L

MOW

6-1

8-1

06

M

B-12N
6-120
6-12T

B-10R
6-106
MOT
8-10U
6-12N
6-120
B-12T

8-10R
6-105
8-10T
6-10U
6-12N
6-120
6-12T

B-10R
6-106
6-10T
6-10J

OJULY
oum/r

370
330
290

1,350
1̂ 25
1,100
670
610
550
485
415
370

2.500
2700
1.950
MZ>
1.100
975
805
735
680

3.170
2500
2.700
2.200
1550
1.700
1,500
1.350
1̂ 25

640
1.135
1̂ 00

590
970
\sn
2400
925

1.250
1J60

800
1.085
1,735
2J50
715
965

1430

465
625

1440
2J60

MAN-
HOUM
.032
.038
.041
.009
.010
.011
.018
.020
.022
.026
.029
.032
.005
.005
.008
.010
.011
.012
.015
.016
.016
.004
.004
.004
.005
.008
.007
.008
.009
.010

.019

.014

.009

.022

.012

.008

.005

.017

.013

.006

.015

.011

.007

.004

.022

.017

.010

.028

.015

.009

.005

UMT
C.1(.

C.Y.

i

C.Y.

&Y.

C.Y.

1

lAMtcom
MAT.

3.78
176
176

176
176
178
178
4.60
4.60
4.60

4.60
4.60
460
460
155
155
155

155
155
155
159

LAMM
M
.74
M
.18
.20
.22
31
.40
.45
.53
M
.66
.10
.11
.13
.20
.22
.25
JO
43
47
.08
.06
.09
.11
.13
.14
.16
.18
.20

.40

.29

.19

.45

.25

.16

.09
46
47
.17

41
43
.14
.09
.47
49
42

49
.30
.1
.1

BMW.
.72
.81
.92
.29
.32
.36
.59
.M
.71
.84
.95

1.05
.31
.35
.39
.62
.69
.78
.95

1.04
1.16
.28
.a
.30
47
.42
.48
.55
.61
.67

.63

.67

.61

.39
40
.27
46
.57
.61
48
.34
47
.21
.25
.32
.74
.79
.72

.48

.38

.32

.41

TOTAL
1.38
1.55
1.77
.47
.52
.58
.98

1.04
1.16
1.37
1.54
1.72
.41
.48
.52
.82
.91

1.03
1.25
1.37
1.53
.34
48
49
.48
45
.62
.71
.79
.87

479
472
448

460
441
419
420
153
5.48
133

5.18
5.11
499
5.01
478
469
449

454
421
405
407

TOTAL
BL6tf

1.79
* *-

^tff
.65
.73

1.19
141
1.48
1.72
1J3
2.16
.48
45
.62
49ira

1.24
140
1.64
143
.40
.44
.47
48
.65
.75
.85

1.0*1

5.45
540
5.10

125
449
447
447
645
6.15
540

540
5.70
549
545

>
O
V

0

(->
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00
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Eo22 | Earthwork

16

*rr*

m

*s

02
6085
6070
6075
7000
7010
^020
TOO

7050
7080
'070
7080
8900
0010
5000
5020
5040
5060
5080
5100
5800
5820
5840
5880
5700
5720
6000
6020
6030
6050
6080
S070
6200
6210
P90

6250
6280
1270
7000
7020
7040
7200
7220
7240
7500
7520
7540
7800
7620
7B40
8000
8050
8100
8700
8250
8300

8450

2 200 | Excav, Backfill, Compact

3C.Y. bucM
5C.Y. bucM

Toped or toem from Mode*, stowl. 1 C.Y. budert
1-14 C.Y. bucM
3&Y. bucM

Front end feeder, wheel mouned
K C.Y. bucket
1-1* C.Y. bucket
3 C.Y. budcet
5 C.Y. bucket

For kvpjer rnusng units, deduct from tbovs
COMPACTION /Tj\

RKHng. ranting, refer, 6 mi, 2 pisses VM/
3 puns
4 puses

12' 8fts. 2 puses
3 penes
4 puns

fni««nrtifit nc unfit*) «4^y inSjT *' VR\ 2 DUnS

3 pisses
4 penes

/ 12* Ms, 2 puses )
3 puns
4 puns

Towed eheepsfoot or wobbly wheel refer, 6* Ifts. 2 pisses
3 puns
4 ossses

12' Bts. 2 puses
3 puns
4 pisses

Vtmting refer. 6' Ifts. 2 puns
3 puns
A fVMMMM

12' 8fts. 2 pun*
3pusee
4puen

Vnft behind, vferadng pM 18' wkto. 6' Ms. 2 peens
3 pine*
4 penes

12' Bis, 2 puns
M •••••»•»

4pune
VbntJng refer 24" wMe, 6' Its, 2 pun*

3 puns

12' Kts, 2 pun*

4 puns
Runner fcmper. 11* x 13', 4' Ifts. 2 pssni

Spun*
4pu*n

8' Bte. 2 puns

4pune
18' x 35'. 4* Ms. 2 puses

3 puses
4 pusee

CM*
8-10N
B-10P
8-100
B-12N
8-120
B-12T

B-10R
8-106
MOT
B-10U

B-10Y

B-K

8-1

8-1

A-

8-1

A-

n

D

C

1

M

1

OAIY
OUTPUT

715
1.190
1335
840

1.135
1300

550
970

1375
2300

2.600
1350
1300
5.200
3300
2300
2600
1350
1300
5.200
3300
2300
3.000
2,250
1300
6,000
4300
3.000
2300
1350
1300
5.200
3300
2300
260
210
140
560
320
280
420
315
210
840
630
420
190
97
65
260
196
130
390
290
196

HOW8
.017
.010
.007
.019
.014
.009

.022

.012

.008

.005

.005

.006

.009

.002

.003

.006
005

.006

.009

.002

.003

.005

.004

.005

.008

.002

.003

.004

.006

.005

.009

.002

.003

.005

.029

.038

.057

.014

.025

.029

.029

.036

.057

.014

.019

.029

.082

.082

.123

.031

.041

.052

.021

.028

.041

U1STT
c.\f.

C.Y.

C.Y.

6AKC08TS
MAT.

ass
ass
ass

11.10
11.65
11.65

11.65
11.65
11.65
11.65

LA80M
34
31
.13
.40
.29
.19

.45
75
.16
.09

.09

.13

.19

.06

.06

.09
09
.13
.19
.05
.06
.09
.06
.11
.16
.04
.05
.08
.09
.13
.19
.06
.06
.09
.49
.65
36
.25
.43
.49
.58
.78

1.17
.29
.39
.58

1.06
1.41
2.11
33
.70

1.06
35
.47
.70

BMP.
.47
.65
.52
.63
.67
.61

.39

.30

.27

.35

.11

.15

.22

.05

.07

.11
18

.24

.36

.09

.12

.16

.29

.39

.58

.15

.19

.29

.33

.44

.65

.16

.22

.33

.19

.25

.38

.10

.17

.19

.17

.23

.34

.09

.11

.17

.41

.55

.82

.20

.27

.41

.14

.18

.27

TOTAL
4.36
441
420

12.13
12.61
tt.45

12.49
12.20
12.08
not

30*

.20

.28

.41

.11

.13

.20
27
.37
.56
.14
.18
.27
.37
.50
.74
.19
.24
.37
.42
.57
.64
.21
.28
.42
.68
.90

1.36
.35
.60
.68
.75

1.01
1.51
.36
.50
.75

1.47
1.96
2.93
.73
.97

1.47

.65

.97

TOTAL
•CLOW

494
433
466

1330
14
13.73

1330
1335
1335
13.35

.26
35
.53
.13
.18
.26
34
.45
.67

LJZ
32
34
.44
39
.89
32
30
.44
30
.67

1
3S
33
30
35

/T3l
.48
33

L*<P

1.06
1.42
2.13
33
.71

1.08
2.05
2.75
411
133
137
2.05
38
32

137

•M

zn

226

J-J

1

O

o
O

UJ
00
to
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|02 8 | Site Improvements ]
w

*3«

"»

m

028 100 | Irrigation Systems
255"
4400
5000
5200
5400
MOO
6200
7000
7200
7400
7600
7800
8000
8200
8400
8600
8800

Bran. NgVmdum voknrn
Mgh volumi

Gutt couplng v«fv» ind toy. bra. thread typi
lugtypi

PofH? gav drtw iprMnr. nonfc A a» phrtc. rmcHum volumi

Rule, rmdtom vobra
Km mounrtd Impict tprtnUtr. body, pirt or

Ful drch ptisbc. tow/msdlum vobra
Bran, bw/madkjm voluim

Medium volumi
Ftrali thrnd

MMT mountid Impict tprrMw. body, ful drcfc only
Plane, bw/mtdum volumi
Bran, tow/medium volumi

High volumi
Vwy high vofaro

028 200 | Fountains
0010
0200
0900
0400
0600
0800

FOUNTAINS kid. flbtrgtan pooh, pumpt. piping md Igtiti
4' dhrotor pool. 18* dbmtttr vny ring
6' dhmtfcr pool, 24' dbmnw ap«y ring
7.5' dhmtfer pool. 48' dtamittr spray ring

Ftain curttim. 3' rain bir, 2' x 4' x 1' pool
7' rain bar, 2' x 8' x 1' pool

028 300 | Fences And Gates
0010
0020
0200
0900
0600
0600
0300
0900
1100
1200
1300
1350
1400
1500
2000
2010
2100
2200
2400
2500
2700
2710
2800
2900
3100
3106
3108
3110
3120
3130

FENCE, CHAIN UNK INDUSTRIAL 6' high Oku 3 Urandl
buted wki, 2* few pott o 10' O.C.. 1-V top nl

9 01. wire. gi»v. (Ml
Akimtalad flMt

I 6gt wfei, gitv. iM /
Akmviiad fMI

6 gL win. 6' Mgh but on* brttd wire, griv. iM
AJunwibed nwl

Add tor cormr pom. 3* dim., gilv. mri
AkimkibMlnNl

Add tor bnon. galv. Mri
AhimMadiMl

Giti tor 8' high Una, 1-V tram. 3' whk. pjrv. MH
AlunMidiM

S'-O* high tinci, 9 QL. no bvtud «*», 2* Im pott
10' O.C.. 1-V top Ml

GaMnraddHl
AkifrtniadiM

6m, 4' wkto. 5' Mgh, 2' tan, g*. unl
AJumJntzid RNl

• « .. .. ..^L-.. _^Motor opifiior w gni. not npuomg gnu or
ttodriol wiring, tor twinging gttt 15' widi

For twinging gni up to 30' wtdi (p*)
For tiding gni up to 45' long (pUr)

OwftMd ridi gM, doii Ink. V Mgh. to 18' wkto
8'Ngh
10' Mgh
CMUfvwlypi
8' high
10' Mgh

CREW
IS

1

nvk

1 Skwk

ISkwk

ISkwk

i

0-1

fc 0

B- 0

B-W

OAH.T
OUTPUT

30
30
25
25
30

30

25
25
25
25

25
25
25
25

2
1.50
1
2
1

250
250
250
250
260
260
40
40
80
BO
10
10

315
315
10
10

2
2
2
36
30
24
48
24
18

MAN-
HOUR!

.267

.267

.320

.320

.267

.267

.320

.320

.320

.320

.320

.320

.320

.320

6
10.670

16
8
16

.128

.126

.128

.128

.123

.123

.800

.800

.400

.400
3.200
3.200

.102

.102
3.200
3.200

16
16
16

.842
1.070
1.330
.667
1.330
1.780

uurr
El

'

i.

Ea.

ElI.

El.

El.

L.

G

F.

I.

L.F.
•

El.
•

Opng.

LF.

IARE COSTS
MAT.

22
66
28
31
16.75

10.15

10.05
18.60
22
46

6.20
11.15
40
70

600
1.000
1.525

570
1.225

5.30
6.65
8.40
9.70
7.95
9.45

44
53
11.70
1445
64
78

4.75
5.75

80
87

1.400
2.525
2.475

44
S3
64
30
47
57

LABOR
590
5.90
7.05
7.05
5.90

5.90

7.05
7.05
7.05
7.05

7.05
7.05
7.05
7.05

180
235
355
180
355

2.41
2.41
2.41
2.41
2.31
2.31

15.06
15.05
7.50
7.50

60
60

1.91
1.91

60
60

300
300
300

15.85
20
25
12.55
25
33

aw.

1.54
1.54
1.54
1.54
1.46
1.48
9.65
9.65
4.82
4.82

39
39

1.22
1.22

39
39

195
195
195

10.15
12,85
16.05
6.05

16.06
21

TOTAL
27.90
71.90
35.05
38.05
22.65

16.05

17.10
25.65
29.06
53.05

13.25
18.20
47.05
77.05

780
1.235
1.880

750
1.580

9.25
iaw
12.35
13.65
11.74
13.24
68.70
77.70
24.02
26.77

163
177

7.88
8.86

179
186

1.895
3.020
2.970

70
85.85

106.06
saw
86.06

111

TOTAL
INCLOtP

33
L^82

42
45
27

20

22
31
35
61

17.60
23
55
88

925
1.450
2,200

890
1.875

11.15
12.65

| 14.55
16
13.85
15.50
82
92
29
33

205
220

9.45
10.55

220
230

2,200
3.450
3475

83
105
125
61

106
135

104

204

308

I*

3
*c

0
o
I-J

I—I
CO
CD
^

83



O28 | Site Improvements

308

312

320

028 300 1 F*nc«s And GaUs
5000
5010
5020
5060
5070
SOW
5090
5100
5110
5120
5130
5190
0010
0020
0050
0100
0150
0170
0190
0200
0220
0240
0050
0380
0400
0450
0470
0490
0500
0520
0540
0620
0640
0660
0720
0740
0760
0780
0800
0820
0880
0900
0920
1000
1040
1100
1140
1250
1300
1400
0010
0100
0200
mm
0400
0600
1000
1060

\nrtn fm att Mi nf * MR**""
5 high, 12^ opwing

20' opining
B'NghJ 12' <xw*ia

/ 20' omnirB f
8' Mgh. 12' opmkig

20' opining
10" high. 12' opening

20' opening
12' high. 12' opining

20' opining
For ikm*ib(d iteal add

FENCE. CHAJN UNK RESIDENTIAL 11 gt wta, 1-H* port.
10* O.C.. 1-V top m, 2' comtr port. griv. if. 3' Mgh

4' Mgh
6' high

Add tor gn 3' wkfe. 1-H' torn. 3' high
4' high
8' Mgh

Add tor grit 4' wife. 1-H' ftira, 3' Mgh
4' Mgh
6' high

AlumHad MX. 11 0L «*•, 3' Ngh
4' Mgh
6' high

Mi tor gm 3' wftto. 1-H' fciim. 3' Mgh
4' Mgh
6' Mgh

Add tor gn 4' wtfe. 1-H' tarn. 3' Mgh
4' high
8' Mgh

Wy cottnd. 9 gt. wfr», 3' high
4' high
6' Mgh

Add tor gui 3' wkfc. 1-H' Mm. 3' high
4' high
6' high

Add tor gdt 4' wttr 1-H' fnim. 3' high
4' Mgh
6' Mgh

TmnH COOTS. 11 gt. wrt. 2 %' pott W O.C.. 1-%' top rri
lO'Ngh
12' high

Add tor grit 4' «*. Mi* ftim T Mgh
AkrnMad Ml. 11 ft «*• 10* high

12' Mgh
Add tor gn 4'«Ui. 1-H' tun, 7' Mgh

Vinyl coMnd. 9 OL «*•. 10* Ngh
12' Ngh

Add tor grti 4' wkk. 1-H' tarn. 7* Mgh
FENCE. MSC. METAL CNcton win. pott • 4'. 1' nwft. 4' Ngh

2* mMfi. 8' Mgh
Gtfv. IM. 12 *.. 2' x 4' m*. pom 5' O.C.. 3' Ngh

»'*» _____________________
14 gi. 1* x 2* mMh. 3' Mgh

»'"V ——————————————————————
i< i * ^~ t I/ ' ,,n . ,h •• LIMN «r mt uXte A* ^r1 l̂ yi

12' long

MEW

840

8-1

B-1

8^ 10

2Ckb
•

OUTPUT

3.40
2.80
120
i60
1.57
1.25
1.31
1.03
1.05
.85

500
400
200
12
10
10
9
9
6

500
400
200
12
10
10
10
9
a

500
400
200
12
10
10
10
9
8

159
130
10
195
130
10
199
130
10
410
350
300
300
300
300
4
4

HOUM

9.410
11.430

10
11310
20380
25.600
24430
31.070
30480
37.650

.048

.060

.120
2

2.400
1400
1670
2.670

3
.048
.080
.120
2

1400
2.400
1400
1670

3
.048
.060
.120
2

2.400
1400
1400
1670

3

.159

.185
1400
.199
.189
1400
.155
.189
1400
.078
.091
.107
.107
.107
.107
4
4

UNIT

Opng.

L.F.

El1.

'

LF.

&

L

E

F.

L

LF.
•

EL
LF.
•

EL
LF.
•

EL
L F.

EL
•

MAT.

205
235
230
285
435
540
515
655
645
810
20*

2.90
3.51
440

30
38
58
38
SO
79
151
4.12
130

39
47
80
47
62
94

3.24
3.95
4,90

38
50
77
50
67

106

105
9.45

109
9.80

11.49
130

8.95
10.68

130
.92
.81

1.16
1.73
1.04
1.59

210
280

IA80M

175
215
190
230
389
480
480
565
575
710

.86
1.07
2.14

36
43
43
48
48
S3

.86
1.07
£14

36
43
43
43
48
53

.86
1.07
2.14

36
43
43
43
48
53

2.78
3.29

43
2.76
3.29

43
2.76
12*

43
1.47
1.72
2.01
2.01
2.01
2.01

69
89

BWf.

115
140
120
ISO
249
310
299
375
365
455

.94
1.10
1.28
1.28
1.28
1.28

TOTAL

496
990
540
869

1,069
1.330
1.270
1,615
1.585
1.975

3.76
4.56
6.54

66
81

101
86
98

129
437
119
7.44

71
90

112
90

110
147

410
102
7.04

74
93

120
93

115
158

1081
12.74

148
12,96
1474

173
11.71
13.94

ITS
3.33
3.63
445
102
433
464

279
329

•CLOtf 1

619
736
670. ^

faT"
1.329
1450
1̂ 75
2.000
1.975
2.450

448
5.50
8.10

87
105
130
119
129
169

5.19
6.19
9.10

93
119
140
119
140
189

486
9.99
8.69

98
120
190
120
149
199

13.05
1140

180
1499
17 JO

210
1405
«••**

-' >
0*a

o
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• w
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O15 | Construction Facilities and Temporary Controls I

552

602

804

904

015 500 | Access Roads
100

2200
2300
2400
2500

On 2* x 10* |otti. 16* O.C.
Sktowato. 2* x 12* pterta. 2 uses

Extrior plywood. 2 MM, V trick
V thick
*• thick

01 5 600 | Temporary Controls
0010
now
0100
0150
0200
mm
0400
moo
0600
0700
0710
0740

TARPAULINS Cotton duck. 10 oz. to 13.13 oz. per S.Y., nwimum
Maximum

Potyvmyl coated nyton. 14 oz. to 18 oz.. minimum
Maidmum

Reinforced polyethylene 3 mis thick, whit
4 mis ftick. white, dear or Hack
5.5 mis Hick, dear

White, fire retardant
7.5 mis. oil resistant fin retidant

Wovwi polyethylene. 6 mis trtck
Mylar polyester, non-reinforced. 7 mis thick

015 800 | Project Signs
0010 SIONS Hi-intensity renectorized, no potts, buy

015 900 1 Field Offices And Sheds
0010
OMO
0300
(XtiO
0400
0450
0500
0550
0700
(WOO
1000
1100
1200
1750
1300

OFFICE Traitor furrtshed. no hookups. 20' x 6', buy
Rent per HUMtlh

32' x 6', buy

50' x 10'. buy

jjtjyjlbuy
I Hint per month t

For ar condttoning. rent per iron*, add
For dttvejy. add per mHe

Portable bukings. prefab, on skkJs. economy. 8' x 6'
Dakno. 6' x 12'

Storage vans, traler mountd. 16' x 8', buy

28' x 10'. buy

CREW

Carp

i

2Skwk

2Skwk

2Skwk

2Skwk

2 Carp

2Skwk

2 Start

DAILY
OUTPUT

275
350
750
650
600

1

.70

.60

.50

265
150
1.80

1.40

MAN-
HOURS

.058

.023

.011

.012

.013

16

22.860

28.670

32

.060

.107
8.890

11.430

UNIT
S.F

S.I

-

S.F.

£

N

1.

•a
S.F.

Ea.

(ARE COSTS
MAT.

1.40
.31
.21
.27
.31

.26

.45

.35

.45

.06

.06

.07

.12

.13

.16

.28

.86

9

4.000
ISO

6.000
200

11,300
355

12.400
390
37

1.54
60
75

2.500
89

2.925
89

LAMR
1.26
.49
.23
.27
.29

355

505

590

706

1.30
2.30

195

255

EQUIP. TOTAL
Z66
.80
.44
.54
.60

.26

.45

.35

.45

.06

.06

.07

.12

.13

.16

.28

.86

9

4,355
150

6.505
200

11,890
365

13.106
390
37

1.54
61.30
77.30

2.895
89

3.180
89

TOTAL
MCLOiP

3.45
1.09
.58
.70
.78

.29

.50

.39

.50

.06

.07

.08

.13

.14

.16

.31

.95

9.90

4,950
165

7,375
220

13,300
400

552

802

804

W4

14.700 1
1̂ 30 U -̂

Msf*
68
86

3.060
98

3.600
96

O
•fl

o

OJ
00
00

O1 6 I Material and Equipment

406

016 400 | Equipment Rental
0010
0100
0200

0400

8

COHCRETE EQ.U»MEHT REKTAL

1 C.Y.
1-tt C.Y.

^JWTT

EL

•
HOURLY
OKI
COST.

.10

.15

.17

.21

•

20
25
30
35

•

59
75
90

105

m
RENT

180
225
270
315

CREW"sr
12.60
18.20
19.35
22.70

4C



tfV

211

3M

29

C
2100
3000
3100
4000
4100
4200
6000

OS
0010
0100
0200
0400
0900
0600
0800
0000
1000
1100
1200
1300
1500
1600
1700
1600
1900
2000
2200
2900
2400
2500
2600
2700
2600
2610
2620
2900
3000
3100
3300
3400
3500
3800
3700
3600
4000
4100
4200
4400
4500
4600
4800
4900
5000

5300
5400

f Landscaping

Q^Mtf _ ™^M HMWMW

Pit nd. tfft MMT ton*

OMWMM Mt*4 C C ft̂ ^dk*nffnDfa 8)0, pj". pjMf

eVhnd
For ptanttv M •dgtag. m to. 025-258

n) 300 | Lawns & Grasses
SKOMQ AMMIe Md mot. 8MH.S.F.. pwh spread* /TjN

Tractor m* \5/
Hydra or tir Mdkig, will mufch & firbl

ekdribot tnW. .45M1S.F.. port trad*
TnCtDT AJVMdsT

Hydra or * Mdng.wth mufch & Ml.
BfaMmts. 4M11F.. oomnon. pwh vmur

Hydra or gr Mdng, w» mutch A Ml
Bum, pwh n»MdM

Tndornmdv
Hydra or * Mdtao. w«i mufcti & ML

Ctow. a67M4.S.F.. vMft. pwh *mc*
Tractor vmdv
Hydra or gr wring. w0i nukfi Md ML

Ljdto, pwhvmfcr
Tnctor MFHdv
Hydra or Mr MdJng, wth nukh ind ML

FMOJI 5JM1&F.. M. pwh ipmdv
Tnctor ipnMir
Hydra or gr Mdkig, *4Bi mulch Md ML

Chnring, pwh wtor
Tracnr ipnidv
Hydra or * Mdng, wtt mufch Md ML

CMptoOi pwh •praMtor
Tractor vmdv
Hydra or gr Mdtop, vMh tnufch Md Mil

www wlCft, 4wM.S *̂« pwh 0Mdv
Tractor «nMV
Hydra or gr Mdka, w» m** Md ML

Ayi, 10M1S.F.. MMg. pwh 0mkr
Tfidor flM^pv
Hydra of gr MdJnD, vn nridi Md ML

Tractor MWdv
HyiftO Of fcs^ iVstfHD* VnVl RWCfl MO IstflL

Shut mix. 6IMS.F., pwh «mdw
II KM «WdsT
^katMk 4M f̂e ^̂ îĴ MB î Mlk ••dwlB MM! •HdJJnyno or ar MOMQ, mn RUDI ano ara.

CBMM «gW aaAA • C fMMni •IHM̂ I«M>QSJJIP HU« vwm»9»r<i paan tf^^^r
Tnctor tpnuuf
Hydfo or dr tMtfno* vMi nulcfi MO fcfiL

Tiff fflvX 4MN.8J*> pun f̂MOIT
TfKtof V^MOw
Hydra or gr Mdhp. «m mufch Md Mi

UMy mbt 7MI.&F.. pwh nmdv
Tnctor nwdv
Hydra or gr mikMy. wm mufch Md ML

B42
•

2CW>
B-10S
B-12K
2CW)

A-1
B«
Ml
A-1
946
641
A-1
W6
Ml
A-1
M6
641
A-1
MS
Ml
A-1
M6
Ml
A-1
M6
Ml
A-1
M6
Ml
A-1
M6
Ml
A-1
M6
Ml
A-1
M6
Ml
A-1
M9
Ml
A-1
M6
Ml
A-1
M9
Ml
A-1
M6
Ml
A-1
M6
Ml

150
2.800
400

2.000
3.200
240

10
52
80
10
52
80
10
52
80
10
28
60
10
52
60
10
52
80
10
28
60
10
28
80
10
26
80
10
52
60
10
26
80
10
28
60
10
26
60
10
26
60
10
26
60
10
26
80

.160

.009

.040

.006

.005

.067

.600

.154

.300

.800

.154

.300

.600

.154

.300

.800

.306

.300

.800

.154

.300

.600

.154
L.300

.600

.306

.300

.600

.306

.300

.800

.301

.300

.600

.154

.300

.600

.308

.300

.600

.308

.300

.600

.308

.300

.800

.308

.300

.600

.306

.300

.600

.308

.300

ar.
S.Y.

M.S

*

kF.

MAT.
22

11.30
11.30
24
13.35
U35
27
4.63
4.83

16.30
10.15
10.15
24

2.39
2.3B

15.90
4.05
4.05

17.40
7
7

21
6.15
a is

22
7.40
7.40

22
37
37
50

4.62
4,62

17.45
13.35
13.35
27

9.65
9.65

24
6J5
8.25

22
8.10
110

22
10
10
24

LA6M
195
.16
.69
.12
.10

1.14

13.70
3.25
5.75

13.70
3.25
5.75

13.70
3.25
5.75

13.70
8 JO
5.75

13.70
3.25
5.75

13.70
125
5.75

13.70
6.50
175

13.70
6JO
5.75

13.70
•JO
5.75

13.70
3J5
5.75

13.70
6JO
5.75

13.70
6JO
5.75

13.70
6JO
5.75

13.70
6JO
5.75

13.70
640
5.75

13.70
640
5.75

BMW.
.58
.09

.15

.23

5.30
Z99
6.05
5.30
Z99
6.05
5.30
2.99
6.05
5.30
6
6.05
130
i»
6.05
130
2.99
6.05
130
6
105
130
•
6.05
130
6
8.08
130
2,99
6.05
130
6
6.05
130
6
105
130
6
8.05
130
6
&05
130
6
6.05
130
6
105

TOTAL
2151

.19

.69

.27

.33
1.14

3130
17.54
3180
32.35
19.59
38.80
23.63
11.07
3tt10
29.15
22.65
35JO
21.39
161

27.70
23.01
ia»
29.20
26
19.50
32JO
27.15
2069
3160
2140
19JO
3J.60
56
43.24
61.60
2162
17.12
29.25
32.35
2165
3160
26J5
22.35
3160
ZTM
2175
33JO
27.10
20.60
33JO
29
2240
3160

lOTJH 1̂

•aotfl
a |

X
.41

1.74

39
21
42
41
23
45
32
13.45
35
38
V
42
29
1175
33
31
12JO
34
34
M ^,

25
a
35
24
39
67
49
70
32
21
34
41
31
45
38
27
42

3*
0

' >T>
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COST ESTIMATE

GROUNDWATER EXTRACTION SYSTEMS
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i laniii.

1/3 TO IVi HP, 2 AND 3-WIRE PREMIUM SUBMERSIBLE PUMPS v'. A It K

S Y S T E M S

For Wells Having 4' ID er Larger Diameter.
1 IS er 230V. 40 Hi Models. Up to 1*20 CPH

Teel stainless steel submersible pumps are the answer to today's
demands of the huh pressure home water system The volume of water
delivered over the range of pressure switch settings is much more
consistent than a Jet pump and electrical power consumption can run
SO to 75"* less than jet pump operation for the same amount of water
delivered. Pumps and motors are designed and manufactured to insure
quiet trouble-free service and long lire In home farm, ranch, commer
cial and Industrial applications Motors are oil Ailed to provide longer
life through better heal transfer and lubrication . can be installed in
any position — vertical to horizontal 3 wire models require an above
ground control box having replaceable components and electrically
connect* to both preaaure switch and pump motor 2 wire models have
"In the motor" ron« roll and wire directly to the water system pressure
switch or power attpply Aaaembled unit* include pump, motor, built in
check valve, plug-fa motor lead* and splice kit 3-wire units require
installation of the motor control boa lilted in the table below Other
brand* of control boxe* are not to be used

•eat* Ha at 8e
B^MtM ^^^^M HMŜ M fii------ wm . ww^ . .«

3
A 3

2
4OPM 3

B 3
2

C 3

D 3

E I• ara 5
3

Jf 2

sjalra Metar
Nttel Oaa-

Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No

MT
1/3
1/3
1/3
1/2
1/2
12
3/4
1/3
1/3
1/3
1/2
1/2
1.2
1/2
3/4
j/4

VoHs
WMl

115
230
230
115
230
230
230
115
230
230
115
230
115
230
230
230

Steaea
10
10
10
13
13
13
18
a
6
fl
a
8

t*Mk
•a. Hat

3P*)14 $47071
3N1S 46188
3M20 94048
3M10 50098
3r>«17 40323
3N20 40086
3**IO S00O7
31* It 30868
3P*)2O 38176
3P4J30 47817
3M21
3P*2;va^M

41280
: 306.70

h A«l WK

8 3N31 43001
10
III 3P«23 48494

•••asaamaai

: teat
S230.S3
227.84
M1.O4
202.78
2S4.3O
2B7.0O
341.04
2O4.7S

ifci.
litti
24O.7S
240.SO
201.28
V1J ftl

'iv
370
330
370
370
380
41 I)
42 B
350
3OO
350
300
350
440
41 0
41 0

4 OPM SIRIIS-For low capacity wells where a higher series
would "overpump" the well, causing pump failure.
I GMN SMIKS— For medium capacity well*— the most popular
choice In farm and home applications
M OMM SniKS— For high capacity well* where more than nor
mal water supply Is required: ranches, dairy farms, light irriga
tlon and light Industrial water systems

TUL SUBMIRSIM.I PUMP AND MOTOR CONSTRUCTION

(?) rtw mlnn. Heavy cast iron wrenching surface and
s for.

safety rope attach hole* with smooth water passages for
£aTimum efficiency. 9* 10GPM model* are r NPT JOCPM
model* are 1*" NPT.

• (?) Built-in Check Valve. Bronte design for trouble-free opera
tion.

(D Shaft. Fasteners and CevpUnf*. Stainless steel provide*
strength, rigidity and prevent* rust

© Impeller* end OMuaen. Precision molded and dynamically
balan

0

0

_.anced impeller* and dlduser* provide quiet, vibration-
free operation and incorporate machined bronze wear rings
and aolid bronze hubs for consistent pumping performance
Puma) •earing*. Top and bottom bearings consist of stainless
steel journals and cutleu type fluted rubber carrier* for
maximum life in abrasive or sandy water
Suction Meter Bracket. Design completely encloses pump/
motor coupling to eliminate spline wear from abrasive or
sandy water.

Heavy wall I I stainless steel for max!
mum corrosive protection
fwctien Screen. Corrosion-proof material allows maximum
Bow by retarding mineral buildup.

kmeniMe Meter. »Wlr» A 1-Wlre. Motors meet NEMA
standard*—double ball bearing*—oil ailed & permanently
sealed internal parts are never exposed to well water AH
3-wlre motors and all 2 wire motor* have automatic over-
load protection. All motor* have lightning arresters built-in
for maximum motor protection eliminating a major cause of
pump failure

MOTO* CONTKX ftOXfS KM 3-WMt FUMf*
control box feature* quick-connect lUt-out panel

ncraaa t* relay and capacitor* abould aervlce be required

TOO
INC.

20 era
Yes 3M27 603 78

C) umtroi boi not included, order Mpsralelr
412.7* 480

20
30

Av. 40

60

829
780
799
689
620

700
735
689
635
570

750
60S
645
500
515

715
645
SIM
530
445

680 600 530 485
500 535 455 350
54O 470 300 —
470 300 120 -
380 120 —

310 -

20
30

Avg 40
90
60

800
899
829
789
790

860
840
70S
799
720

875
830
760
720
675

840
700
730
600
640

80S
750
680
650
600

735
600
650
600
540

685 660
635 500
505 535
540 460
470 300

585
520
460
360

44O — —

I G

20
30

Avg 40

60

885
860
840
810

845
815
700

870
845
820
700
760

B5O
82O
70S
770
735

825
70S
770
745
710

H Avg
20
40
50
80

BOO
870

000
875
850

000
875
850
835

000
875
850
835
810

800
860
840
815
700

BOO
770
745
715
685
860
83S
810
780
770

770 7SO
740 710
710 680
685 650
JKO_815
830 815
820 785
785 770
770 745
750 725

705
670
645
610
575_
TOO
760
740
725
715

839 960 4701 —
600 520 410 —
970 480 435 —
930 420 306 —
480 395 -<a>-
749 700 650 600
720 675 625 560
710 600 600 540
685 630 575 505
600 600 540 475

3 l l l
21".

See WARRANTY INFORMATION ON INSIDE BACK COVER 1215
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A . 0 . POLYMER ^ ,
FEASIBILITY ST.!

ICF TECHNOLOGY 1NCCR
PITTSBURGH, ft



A. 0. POLYMER SITE
FEASIBILITY STUDY

ICF TECHNOLOGY INCORP
PITTSBURGH, PA.



A. 0. POLYMER SITE - PROPOSED EXTRACTION SYSTEM WELLS

Extract Syttea I
UtU Ho.

Ground Surface
Elevation (ft)

Grounduater
Elevation (ft)

Mil Depth Abova
Water Table (ft)

Well Dapth lalow
Watar Table (ft)

Total Well
Dapth (ft)

EXTRACTION SYSTEM A - 72 GPM

A1
A2
A3
A*

644
638
636
632

613
613
613
613

33
25
23
19

45
45
45
45

78
70
68
64

280

EXTRACTION SYSTEM • - 126 GPM

• 1
•2
•3
•4
85
•6
•7

616
615
614
614
614
613
612

610
610
610
610
610
609
609

6
5
4
4
4
4
3

45
45
45
45
45
45
45

51
SO
49
49
49
49
48

345

clUV
bbtl [00
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\Q27 \ Sewerage & Drainage w

P

^

is

m

171

^^

02
52"
222-
3200
BOO.
3320

ss.
3380

ooib"
ago.
1000
1010.
1020
ia»_
1<*>
sooo
5010
wo
5030
wo
9100
9110
9120
9130
91<0
9210
9220
9230
9240
9250
9810
9520
9630
9640
9650
9710
9720
9730
97«
9750
0010
0020
2000
nn
2060
?1?0
2160

3040

3120
3160
3200
3MO
0010

2022

17 150 | Sewage Systems
35' x 24' 14 gt.. 30' KM***
42' x 29' 12 at. 36' iqiftlkM
4B' x 33' 12 QV 42* mJwtert
57' x 36' 12 gv 46' tqjMtert

End »0ton«. 17* x 13*
42'x29'

MUU-pfeM if*, iM

PtPINQ, DMINAQE 1 SEWAGE, PLASTIC
Not Induing soavaflon & backfl
RaMorcad plastic ftr ginani flrangtfi. 4" dhmalsr

6'dkmtttr
6'dltmittr
10* (femur
12' dtamew

High srengih, 4* diannlar
6'danwttr
8'diamitir
10' dhnMr
12' dkratir

Binds and *tnwt. gsnaral arangtfi. 4' dbmattr
6'diamitir
8'dkmitir
10* (femur
12' dhmftr

High itangii. 4* dlarnaur
6'daunanc
6'dkmMr
10* dkmmr
12'<fenWK

WyM md INI. gMwnl strangti. 4* daraw
6'
e'dhmmr
10*
12* daimftr

High (tnngtfi. 4* dkratv
6'dianMar
8'dHmwr
10* dfermftr
12* dhralir

WHO, OMINAQE t SEWAGE. NLYyiNYL CHIONK
Not Indudng ixovitton or bKM
10' UngM. S.O.R. 35, 4* dkfflMr

6'(fenwtar
10'tftmMr
12'dkratv
15'dtamW

Fttttngt. bandi or «foowi. 4* daimtar
6'dhrmur

T«M. 4* diamitar
6'dkumtw

Wyw. 4* dhmmr

PTWQ, OMINAQE 4 SEWA6C. IEWAOE VENT CAST WON

Swap «rt ea« Iron. 6 * S. 4* dairrtf

CHEW
B-22
8-13

B-20

B-20
•

B-;

B-;

n

•0
•

9-21

8-: •0

B-20

-h
B-21

ft- !0

0-1
0-2

OAU.T
OUTfUT

108
108
92
75
22
17

1.690

190
170
160
140
100
190
170
160
140
100
19
12
11
8
6
19
12
11
8
6
12
7
7
6
5
12
7
7
6
5

37$
350
335
330
320
190
19
IS
12
10
12
10

44
62

MAN-
HOURS

.278

.519
609
747

2.S50
3290
.014

.128
141

.175

.200
280

.126

.141

.175
200
280

1.260
2

2.180
3
4

1.260
2

2.180
3
4
2

3.430
3.430

4
4.800

2
3.430
3.430

4
4.800

.084

.089

.072

.085

.088

.147
1.260
1.600

2
2.400

2
2.400

.364

.387

WOT
Lf.

Ea.
•

Lb.

L.

El

f.

[.

L

E

f.

L

LF.
•

HAT.
18.75
32,20
36,75
35.60
30.90

158.60
55

5.94
7.90

14.30
22.50
30.75

8.50
12.40
20.75
30.75
4030
36
94.35

175
250
334

37.10
95.60

198
Z75
371
19060
254.40
466.40
731

1.086
208.70
28090
514
805.60

1.198

.57
122
1.75
2.80
3.95
6.15
2.10
8.70
1.55

1035
ISO
7.75

440
6.15

SUE COSTS
IA80D

5.60
9.60

11.25
13.80
47
61

28

2.46
2.75
3.49
3.99
5.60
2.46
2.75
3.49
3.99
5.60

25
39
42
58
78
25
39
42
SB
78
38
67
67
78
93
39
67
67
78
93

1.25
1.33
1.39
1.69
1.75
2.94

25
31
30
47
30
47

6.10
6.90

EQUIP.
1.42
4.41
5.15
6.35

22
28

64
.73

1.02

.64

.73
1.02

.31

.32

.54

TOTAL
23.77
4821
55.15
55.75
9690

24760
83

140
10.65
18.43
2722
3737
10.96
15.15
24.88
35.47
46.92
61

133.35
217
308
412

62.10
134.60
238
333
449
22980
321.40
533.40
808

1.179
245.70
347.90
581
883.60

1.291

1.62
2.55
3.14
4.80
6.02
9.63

27.10
38.70
40.55
57.35
41.50
54.75

12.50
15.05

TOTAL
MCLOU

28
55
65
67

130
295

1.03

10.25
12.85
22
32
43
13.10
17.80
29
41
54
77

165
255
365
485

78
165
280
390
525
270
380
615
920

1.325
285
410
866

1.000
1.450

1 2.52
3.37
4.06
6
7.35

11.80
TST"

57
61
82

80

16.85
20

164

166

168

_N

J



SITE WORK 12.3-110 Trenching
Trenching Systems are shown on a cost
per linear foot basis. The systems include:
excavation; backfill and removal of spoil;
and compaction for various depths and
trench bottom widths. The backfill has
been reduced to accommodate a pipe of
suitable diameter and bedding. See
systems 12.3-310 for bedding costs. The
slope for trench sides varies from
0:1 to 2:1.
The Expanded System Listing shows
Trenching systems that range from 2' to
12* in width. Depths range from 2 to 24'

System Components
SYSTEM 12.3-110- 1510
TRENCHINQ. BACKHOE, 0 TO 1 SLOPE. 2' WIDE. 2' OP. S C.Y. SOCKET

Exavuton. trandi. hyd. bicttKM. track imd.. H C.Y. bud*
Btckff ind bid moil, from Moctyw
Compicdon by nmnmr amp*. 1* Vtr 4 pint*
Rimow octtt vat, 6 C.Y. dump tuck, 2 mat roundlrtp

TOTAL

QUANTITY

.174

.174

.014

.160

UNIT

C.Y.
C.Y.
C.Y.
C.Y.

COST PER LF.
MUIP.

23
.10
.01
.40

.74

LABOR

.56

.16

.02

.26

101

TOTAL

.71

.21

.OS

.61

1.75

12.3-110 Trenching
1310
1320
1330
1340
1350
1360
1400
1410
1420
1430
1440
1450
1460
1470
1460
1520
1530
1540
1550
1560
1570
1560
1640
1650
1660
1680
1730
1740

246

Trancftmg. tackfcx. 0 ID 1 riopt. 2' wife, 2' dMp. K C.Y. buctt
3' dnp. K C.Y. buctt
4' dMp. H C.Y. buctt
6' dMp. % C.Y. Duett
6' ddp, V4 C.Y. buctt
10' dMp. 1 C.Y. buctt

4' wU». 2' dMp. % C.Y. bucM
3' dup. % C.Y. buctt
4' dnp, H C.Y. Duett
6' BMP. % C.Y. buctt
S'«sp. KC.Y. buctt
1<r*aa. 1 C.Y. buctt
1MHP. 1 C.Y. tauctt
15'«MB. 1-HC.Y. buett
16' *sp. M4 C.Y. bucM

6' wtt. 6' dMp. % C.Y. buctt
6' dMp. K C.Y. buctt
10' dMp. 1 C.Y. buctt
12' dMp, 1-tt C.Y. bucM
16' dMp, 2 C.Y. bucM
20' dMp, 3-H C.Y. bucnt
24' dMp, 3-% C.Y. buctt

8' wtto. 12' dMp. 1-% C.Y. buctt
15' dMp. 1-H C.Y. buctt
18' dMp. 2-H C.Y. buctt
24' dMp. 3-H C.Y. bucM

10' wtt. 20' dMp. 3-H C.Y. buctt
24' dMp. 3-H C.Y. buctt

COST PER LF.
EQUIP.

.74

.96
1.16
1.66
2.02
3.03
1.54
2.19
2.45
3.36
5.15
6.2S
7.95
6.86
9.7S
5.75
7.7S
9.20
8.10

13.20
15.10
25
11.85
14
20
34
V
43

LABOR
1.01
1.50
2
2.57
3.30
3.99
2.03
3.01
3.13
4.81
6.30
7.86

10.06
8.80

12.36
6.50
6.10
9.80
7.86
8.70

15.85
27
10.40
12.86
12.96
35
27
44

TOTAL
1.75
2.45
3.16
4.25
5.32
7.02
3.57
120
5.58
8.17

11.45
1410
18
15.45
Z2.10
12.0

>
- O

^3
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0
t — '
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12.
1780
1790
1800
1610
1820
1840
1860
1880
2300
2310
2320
2340
2360
2380
2400
2430
2460
2840
2860
2880
2900
2940
2960
3020
3100
3120
3140
3180
3270
3280
3370
3380
3500
3520
3540
3560
3560
3600
3600
3620
3840
3660
3880
3900
3620
3940
3960
4030
4040
4050
4060
4070
4080

4500
4550
4600
4650

4ĵ ^̂ 4AttBnnnnnnnnnnnnni 1 *•**•! 1U I 1 renCHing

H 10 Trenching
12' wtdr 20' dMp. 3-% C.Y. bucnt

25' dMp, bucnt
VI V 1 topi. 2' wttr 2' dMp. H C.Y. bucnt

3' dMp. % C.Y. bucnt
4' dMp, H C.Y. bucnt
6' dMp, % C.Y. bucut
8' dMp, Vi C.Y. bucnt
10' dMp, 1 C.Y. bucnt

4' wtdt. 2' dMp. * C.Y. bucut
3' dMp, * C.Y. bucnt
4' dMp. V4 C.Y. bucnt
6' dMP. Vi C.Y. bucnt
8' dMp. % C.Y. budot
10' dMp, 1 C.Y. bucnt
12' dMp. 1 C.Y. bucut
15' dMp. 1-% C.Y. bucut
18' dMp. 2-% C.Y. bucut

6' wtit. 6' dMp, H C.Y. bucnt
8' dMp. % C.Y. bucut
10' dMp. 1 C.Y. bucut
12' dMp. 1-V, C.Y. bucnt
16' dMp. 2 C.Y. bucnt
20' dMp. 3-ViC.Y. bucnt
24' dMp, 3-Vi C.Y. bucnt

8' wttt. 12' dMp, l-% C.Y. bucut
15' dMp. 1-Vt C.Y. bucnt
18' dMp. 2-% C.Y. bucnt
24' dMp. 3-Vt C.Y. bucnt

10' wtdt, 20' dMp. 3-% C.Y. bucnt
24' dMp. 3-% C.Y. bucUt

12' wtdt. 20' dMp. 3-% C.Y. bucnt
25' dMp. 3-Vi C.Y. bucut

( 1 to 1 KHW, 2' wtdt^2' dMP. H C.Y. bucnt
3' dMp, H C.Y. bucnt
4' dMp, S C.Y. bucnt

1 6' dMP. H C.Y. bucnt I
8' dMp. % C.Y. bucnt
10' dMp. 1 C.Y. bucnt

4' wttt. 2' dMp. H C.Y. bucnt
3' dMp. H C.Y. bucnt
4' dMp. % C.Y. bucnt
6' dMp, Vi C.Y. bucnt
6' dMp. % C.Y. bucnt
10' dMp. 1 C.Y. bucnt
12' (tap, 1 C.Y. bucnt
15' dnp, 1-Vi C.Y. bucnt
l8'dMp,2-H C.Y. bucnt

6' wB». 6' dMp, % C.Y. bucnt
6' dMp. % C.Y. bucnt
10' dMp. 1 C.Y. bucnt
12' dMp. 1-Vi C.Y. bucnt
16' dMP. 2 C.Y. bucnt
20' dMp. 3-H C.Y. bucnt
24' dMp. 3-Vi C.Y. bucnt

8' wtdt. 12' dMp, 1-Vi C.Y. bucnt
15' dMp. 1-Vi C.Y. bucnt
18' dMp. 2-Vi C.Y. bucnt
24' dMp. 3-Vi C.Y. bucnt

COST PER LF.
EQUIP.

33
57

.98
1.41
1.86
326
4.73
8.40
163
269
3.15
4.78
7.90

11.25
12.50
15.X
26
6.60

10.75
13.85
13
20
33
60
17.20
22
35
69
42
78
48
91

1.14
1.82
2.43
4.44
6.65

13.85
1.96
3.43
3.75
5.90

10.70
14.95
22
21
36
8

13.45
18
17.55
35
48
91
22
29
48
99

LABOR
32
59

128
2.17
322
5
775

10.85
2.15
354
383
8.70
9.X

13.80
14.80
18.40
22
7.40

11.20
14.75
12.X
19.80
34
64
14.65
20
22
72
43
81
47
94

1.51
2.66
4.09
6.60

10.55
1720
2.9
4.51
4.27
6.05

12.X
17.70
28
24
29
8.95

14.50
20
18.15
26
54

106
20
29
34

110

TOTAL
65

116
226
356
5.08
S.26

12.48
19.25
3.78
6.23
6.98

11.48
17.20
25.05
27.X
33.70
48
14
21.95
28.60
2S.X
39.80
67

124
32.05
42
57

141
85

159
95

185
2.65
4.50
6.52

firbT
17.20
31.05
4.52
7.94
8.02

13.95
23
32.65
48
45
67
16.
27.
36
35.
61

102
196
42
SB
82

209

~|
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SITE WORK 12.3-310 Pipe Bedding
The Pipe Bedding System is shown for
various pipe diameters. Compacted bank
sand is used for pipe bedding and to fill
12" over the pipe. No backfill is included.
Various side slopes are shown to
accommodate different soil conditions.
Pipe sizes vary from 8" to 84" diameter.

System Components
SYSTEM 12.J-J10-1440
PIPE SEOOINO. SIDE SLOPE 0 TO 1. f WIDE, PIPE SIZE 1* OUMETEM

Borrow, tank and. 2 mfc haul, muftim tpraad
Completion, vibrating p*m

TOTAL

QUANTITY

.087

.087

UNIT

C.Y.
C.Y.

COST PER LF.
MAT.

.24

.24

INST.

.27

.08

.33

TOTAL

.51

.06

.57

12.3-310 Plpo Bockflng
1440
1460
1480
1500
1520
1540
1560
1580
1800
1820
1640
1660
1680
1700
1720
1740
1760
1780
2140
2160
2180
2200
2220
2240
2260
2260
2300
2320
2340
2360
2360
2400

Pip* bidding. *tt dop* 0 to 1, V wtt. pip* tot 6' dtanwtN
2' wtt. pip* da 8* dtamftr

Pip* da 10* dfemttv
Pip* da 12* damttv

3f wtt. pip* da 14* dfcrmtM
Pip* da 15* damttv
Pip* tia 16* danwttr
Pip* da 18* dbnwm

4' wtt. pip* tia 20* dam**
Pip*da2rdiimtltr
Pip* da 24* dbrmur
Pip* da 30' dtomtur

6' wtt. pip* da 32* dismtttf
Ptt da 36' dtanwnr

7' wtt. pip* da 48* dkrour
8' wtt. pipt da 60* dhmrar
10' wtt. pfte da 72* dhnvkx
12' wtt. Up* da 84* dhmttv

S«M dopt V4 to 1. V wtt. ptt da 6* dknwtw
2' wtt. (*• da 6* duittr

Pip* da 10* dtaiMtr
Pip* da 12* (femur

3' wtt, Dtp* da 14* dknwttr
Pip* da 15* d«m*ttr
Pip* da 16* ditmur
Ptt da 18* OtmMtr

4' wtt. pip* da 20* dkumttr
Pip* da 21' dhm*«r
Ptt H» 24* tfBTMnr
Ptt da 30* dkmar

6' wtt. ptt da 32* dfemttw
Ptt da 36* dtommr

COST PER LF.
MAT.

.24

.54

.55

.57

.93

.94

.95

.96
1.41
1.42
1.46
1.49
2.61
2.68
3.49
4.35
6.30
6.55

.51

.85
92
.98

1.41
1.45
1.49
1.58
2.08
2.13
2.29
2.57
3.78
4.04

MST.
.33
.73
.75
.78

1.27
1.30
1.31
1.34
1.93
1.96
2
2.04
3.9
3.67
4.77
5.95
8.60

11.70
.70

1.16
1.28
1.35
1.93
1.98
2.04
2.18
2.86
2.92
3.13
3.51
5.15
5.55

TOTAL
.57

1.27
1.30
1.35
2.20
2.24
2.26
2.32
3.34
3.37
3.46
3.53
6.18
6.35
8.26

10.30
14.90
20.25
1.21
2.01
2.18
2.33

13
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^QQBQQÎ H 12.3-310 Pipe Bedding
12.;
2420
2440
2460
2480
2620
2640
2660
2680
2700
2720
2740
2760
2780
2800
2820
2840
2860
2880
2900
2920
2940
2960
3000
3020
3040
3060
3080
3100
3120
3140
3160
3180
3200
3220
3240
3260
3280
3300
3320
3340
3400
3420
3440
3460
3480
3500
3520
3540
3560
3580
3600
3820
3640
3660
3680
3700
3720
3740

)410 Pipe Bedding
7' wtd*. pip* so* 48' dhrattr
8' wid*. pipt da 60* darattr
10' wkN. pk» tta 72* dtamtttr
12' wtd*, pip* ttii 84' ditmtttr

Sidt stop* 1 ID 1, V wtd*, pip* rta 6' diarattr
2' widt.pipt ilz* 8* darattr

Pip* tat 10' danwtr
Pip* tin 12' diameter

3' wld*. pip* tc« 14' diarattr
Pip* tta 15' diamitir
Pip* sat 16* diamtttr
Pip* sia 18' diamttsr

4' wid*. pip* SB* 20* diarattr
Pip* sia 21 ' diametar
Pip* sia 24* diamttar
Pip* sia 30' diamtttr

6' wb», pipt sin 32* diamtttr
Ptpt sia 36* dianwttr

7' widt, pipt sin 48' diarattr
8' widt, pipt stn 60' diarattr
10' writ, pipt set 72* diarattr
12' widt, pipt set 84* dtarattr

SU* stop* 1-Vi tt 1, V wtdt. pipt sia 6* dkmtttr
2' widt, pip* stn 8' dtarattr

Ptpt sia 10' diamttsr
Pipt sia 12' dianwttr

3' widt. pipt sin 14' diarattr
Pip* sia 15* diamtttr
Pip* tta 16' damtttr
Pipt sta 18' dianwiv

4' wid*. pip* so* 20' dtomttr
Pip* sia 21' dianwttr
Pip* sia 24' dianwur
Pip* sia 30* dianwttr

6' widt. pip* ctn 32* dwrattr
Pip* da 36' diamtttr

7' widt. pipt stn 48* dhrattr
8' wtd*. pip* sia 60* dtrattr
10' wld*. pip* eta 72* dhmtttr
12' wkx. pip* tia 84* dttrattr

Sldt stops 2 to 1. 1'wtdi. pipt*ta6'dtarattr
2' wkto, pip* da 8' dkrattr

PkM «• 10* dkuiwtv
Pk» *tt> 12* dhnwttr

3' wtd*, pkw sia 14* dkimtttr
PkM tfa 15* <fcm*nr
PkM sia 16' tfuiwtv
PkM sfa 18* dhnwur

4' wtdt, pkM sia 20* dhrattr
Pip* *a 21' dhnwttr
PkM tta 24' dhnwttr
Pip* *a 30' dknwtv

6' wld*, pipt «n 32' dtarattr
Pipt tta 36'dMinmr

T wkto, pip* rta 48' dhnwttr
8' wkto, pip* stn 60' dhrattr
10' wld*. pip* *ta 72* dhnwttr
12' wld*. pip* da 84' dttnwttr

COST PER LF.
MAT.

5.55
7.20

10.06
1340

.78
1.17
129
1.41
1.89
1.96
2.03
2.18
2.76
284
3.11
363
495
5.40
7.55

10.05
1385
18.25
1.05
1.49
1.65
1.83
tsr
2.46
2.57
2.79
3.44
355
3.93
4.72
6.10
6.75
9.80

12.85
17.65
23

1.34
1.80
2.01
2.25
2.84
2.96
3.10
3.39
4.11
4.26
4.75
5.80
7.30
8.10

11.60
15,70
21
21

INST.
7.55
9.85

13.75
18.35

1.06
1.61
1.7»
1.93
2.58
268
2.78
2.99
3.78
389
4.25
4.97
6.80
7.40

10.35
13.75
18.95
25

1.43
2.04
2.28
2.51
3.24
3.38
3.51
3.82
4.71
4.88
5.40
6.45
8.35
9.2S

13.15
17.80
24
32

1.84
2.47
2.78
3.08
3.89
4.05
4.25
4.8S
5.65
5.8S
6.50
7.98

10
11.15
15.90
22
29
38

TOTAL
13.10
17.05
23.80
31.75

1.84
[~2J8

3.05
3.34
4.47
4.64
4.81
5.17
6.54
6.73
7.36
8.60

11.75
12.80
17.90
23.80
32.60
43.25

2.48
3.53
3.91
4.34
5.61
5.84
6.08
6.61
115
8.41
9.33

11.17
1445
16
22.75
30,45
41.65
55
3.18
4.27
4.7T
5.8
6.73
7.01"~7«n
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026 | Piped Utilities

1N

404

026 100 | Pip* And Fittings
6230
6240
6290
6260
9000
9060

24'dhrrMr
30'dhmrar
36'<fcrrMr
46'dhnttr

tapBiction, Mission GWTWI wflh ffcn
500 horn*

026 400 | VaKrss And Cocks
0010
0020
0400
0540
0560
0700
0740
0780
0900
0940
0960
1000
1040
1500
1600
1640
1660
1700
1740
1600
1640
1900
1940
2400
2440
2460
2500
2540
2640
2660
2600
2640
28*0
3000
3100
3160
3340
3400
3460
3480
3600
3600
3610
3616
3620
3674
3630
woo
3710

PTWa VALVEI Wi»r oattMfen
Not Mudtag Deration or bKUl
Btf. vtfw IVC. nctot or «ra<M. Una* won

Vto
Vto

1* A
1-V Hi

1-V Hi

2* to
3* At

For PVC, ItanQtd. tdd
For nut irton. ncM or Ouwdvl. add

M ctack. fVC. nctat or twndid
Vto
Vto
1'to
1-Vto
1-V Hi

2* to
3* to
4' to

For FVC. ftnQvd. idd
Brona. M. 125 t>. Bkfer or Brad

1-VdhmMr
2'dhmMv
2-Vdtomir
3'dkmMr

Owe*. wtag. 125 b.
1-Vdhmtt*
2'dhm*
2-VdhmMv
3'durakr

Bumrfly «KVM wMi IBM. cut Iron, rwdi |L

J JUJ!
12'dunMv
14'dhmnv
W* «A*H t̂ow9W1W

20'dhmMw
24'dkurMr

Wwl VMT OptfltOf

4'dkmMr
6'dkrakr
12'ttomMw •
Wdtoralv
24*dkrnMr

4'dkmMr

CHEW

1 Plum

2F urn
t

IP urn

2 Plum
•

1 Purn

1 Bum

6-20
6-21

B-20
B-21

6-20
•

DA1T
OUTPUT

26
25
23
21
20
17
24
20

26
25
23
21
20
17
24
20

13
11
9
6

13
11
9
6

6
4
3
2

1.50
1

.50

6
4
3
2

.50

6
5

MM-
mum

.306

.320

.348

.361

.400

.471

.867

.800

.306

.320

.341

.361

.400

.471

.867

.800

.615

.727

.869
1

.615

.727

.869
1

4
7

9.330
14

18.670
26
96

4
7

9.330
14
56

4
4800

UKT
LF.

TotH

El.

B

El

1.

1.

El.

e

E

1.

t.

Er
•

6AM COITl
MAT.

14.10
15.55
16.50
23.90
33.20
4150
94

175
45%
40*

18.25
21.70
27.30
52.80
5Z80
66.20

142
260
50*

19.65
24

144.80
170.72

23
36
72

105

455
655

1.22S
2.100
3.530
4.425
6.500

296
595

1.170
3.740
6.300

222
376

LAMK

7.60
7.90
8.60
9.40
9.90

11.60
16.45
19.75

19*
5*

7.60
7.90
6.60
9.40
9.90

11.60
16.45
19.75

15*

15.20
17.95
22
25

15.20
17.95
22
25

76
140
185
260
375
580

1.125

78
140
185
280

1.125

78
99

BMP.

26
34
51
86

100
205

28
34
51

205

TOTAL

21.70
2345
27.10
33.30
43.10
57.10

11045
194.75

25.85
29.80
3190
82.20
62,70
77.80

156.45
299.75

34.85
41.95

186.80
196.72

36.20
53.95
94

130

533
821

1.444
2.431
3.973
5.0BS
7,830

374
781

1.389
4.071
7,830

300

TOTAL
•O.OV

3
3.40
3.80
4.20

800

27
29
33
40
51
67

130
220

31
36
43
72
73
90

180
335

44
S3

190
225

46
66

110
150

. •>
O
""w

0
'. 0

1 ^

£»
O

- CD
1

4

8»— .

•̂ ™

19J

4M
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60
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026 40O | V«tv«* And Cocks
3716
3720
3724
3726
3730
3600
3810
3614
3616
3620
3824
3828
3630
3631
3632
3640
3642
3646
3648
3850
3854
3858
3860
3900
3910
3914
3916
3920
3924
3926
3930

6* dura*
12'dunMw
IB'duiMr
16'dvmlv
24* (farm*

Gtti viNw, ftafpd
4'dhrmtv
6'dknwMr
8'cfcmiter
12'dhrrwter
16* damtttr
20'damttv

M-d̂ Il!!
36'duwtar

WHtibont

6'dhmrar
10'dtanvtv
12'dtamrtir

20'dtanwtir
24'damtttr

Gtobi viNit. fhnpd, Iron body, cfc« 125
4'dhmMr
8'dhmrtr
8'dhmMr
12'dhmrtr
16'dtamtv
20'dtamitv
24'dvnMr

026 450 | Hydrants
0010
1000
1100
1200
1260
1340
1420
2000
2080
2160
2240
2320
2350
2400
2440
2480
2520
3040
3140
3180
3200
4000
4020

nPINO. WATER DISTRIBUTION MKh. (ort» aim noM
Fire nydnrrti. ton wty; txovitton md bickfll not kid

4-K' VIM tta. ctopti 2'-0*
4'-6'
6'-0'
8'-0*

S-%' vifct tin. dipti 2'-0'
4'-0'
6'-0'
8'-0'
10'-0*

For tfvMwiy vtfcw, add

2'-0'
3'-0*
4'-0*

WU hydrtrt. brona. non-frMa. *' dtomrtr tor 12' wl
Fw16'wtf
For 24' Ml

Pent typr non ftwa, 4' dtplh of bury. K* conn.

1-%' conwdton

MEW
6-2

'

1

B-20

8-21

B-20
B-21

1

B-20

B- rt

1

B- 1

B-20

? P

1 F

turn

turn

DAILT
OUTPUT

4
3
2

1.50
.50

6
5
4
3
1

.60

.50

.35

.30

5
3.50

3
3
2
1

.50

10
9
6
4
2

.60

.50

10
9
7
6
5
10
9
7
6
5

14
13
12
10
11

10.50
10
4
8
1
7

HAH-
HOURS

7
9.330

14
18.670

56

4
4600

7
9330

26
35
56
60

93.330

4.800
8

9.330
9.330

14
26
56

2.400
2.670
4.670

7
14

46.670
56

2.600
3.110

4
4.670
5.600
2.600
3.110

4
4.670
5.600

1.710
1.650

2
2.400
1.450
1.520
1.600

4
1
1

1.140

uwrr
El

El

Ei

Ei

.

.

i.

i.

Ei I.

lAAECOITl
MAT.

765
1.885
4,115
6.095

10.150

311
415
649

1.245
4.012
7,868

11,215
23,060
29,320

365
700

1.080
1,295
4.063
7.940

11.300

315
566

1.110
2.835
4.455
7,290
8.640

810
902
956

1.030
1,110

865
962

1.080
1.190
1.215

7*
190
245
310
370

15
20
25

150
188
360
535

LAMfl
140
185
280
375

1.125

76
93

140
185
560
700

1.125
1.600
1.875

93
160
165
185
280
560

1.125

47
52
93

140
280
930

1.125

56
62
80
93

110
56
62
80
93

110

33
36
39
47
36
38
40
99
25
25
28

EQUIP.
26
34
51
68

205

28
34

100
130
205
290
340

29
34
34
51

100
206

17.05
26
51

170
205

10.20
11.35
14.60
17.05
20
10.20
11.35
14.60
17.05
20

TOTAL
931

2.104
4.446
6.538
1,480

389
506
615

1.464
4.672
8.718

12.545
24,950
31,535

456
889

1.299
1.514
4,396
6.600

12.630

362
618

1,220
3.001
4.786
8.390
9.970

876.20
975.35

1.050
1.140
1.240

951.20
1.055
1.174
1.300
1.345

ta
2B1
349
417
51
58
65

240
213
409
563

TOTAL
MlOtf
1.075
2.400
5,000
7.350
3.100

480
600
955

1.700
5.375
9.875
4,300

28.100
35.400

545
1,050
1,500
1.750
4450
9.700

14.300

420
700

U7S
3.350
5.375
9.625

11.400

985
1.100
1.200
1.300
1.425
1,075
1.175
1,325
1,475
1.525

260
325
400
480
70
78
86

310
245
459
830

4M

•jft-

494
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A. 0. POLYMER SITE - PROPOSED EXTRACTION SYSTEM WELLS

Extract System & Ground Surface Groundwater Wall Depth Above Well Depth Below Total Well
Hell No. Elevation (ft) Elevation (ft) Water Table (ft) Water Table (ft) Depth (ft)

EXTRACTION SYSTEM A - 72 GPM

Al 646 613 33 45 78
A2 638 613 25 45 70
A3 . 636 613 23 45 68
A4 632 613 19 45 64

280

EXTRACTION SYSTEM B - 126 GPM

Bl 616 610 6 45 51
B2 613 610 5 45 50
B3 614 610 4 45 49
B4 614 610 4 45 49
BS 614 610 4 45 49
B6 613 609 4 45 49
B7 612 609 3 45 48

345



JAN ^ 8 1990 O-U N S-00-225-7M2

, MAIL REMITTANCE TO:
P.O. BOX 04272
BALTIMORE, MO 21264
PIEASC INDICATE OUR INVOICE NO I JOB NO
ON YOU* CHECK WHEN SUBMITTING PAYMENT

C 585 TROY-SCHENECTAOY RO . LATHAM. NY 12110 S18-783-1SS6
C S-5167 SOUTH PARK AVENUE. HAMBURG. NY 14075 716-649.6110
C 105 CORONA AVENUE. QROTON, NY 13073 607496-5681
$ M NATIONAL ROAD. EDISON. NJ 08817 201-287-2224
2 535 SUMMIT POINT DRIVE. HENRIETTA. NY 14467 716-359-1980

TO ICF Technologies, Inc.
Robinson Plaza II, Suite 200
Pittsburgh, Pennsylvania 15205

Attention: James Werling JOB

A.O. Polymer Site
Sparta, New Jersey

PURCHASE ORDER NO JOB NO

MD-89-231
INVOICE DATE

Dec. 31, 1989
INVOICE NO

M-133

FINAL INVOICE

Soil drilling, sampling at 5 ft. centers
98.2 ft. §50.00/ft.

Soil drilling, continuous sampling
51.0 ft. §75.00/ft.

Bedrock coring
60.5 ft. §45.00/ft.

Drilling, no samples
100.5_ ft. e45.00/ft.

4" stainless steel screen
100.0 ft. §90.00/ft.

4" stainless steel riser
180.0 ft. §40.00/ft.

Protective casings
6 ea. §200.00/ea.

Standby time for steam cleaning,
site cleanup, etc.
8 hrs. 8150.00/hr.

Drums
6 ea. §100.00/ea.

Well development
18.0 hrs. §100.00/hr.

TOTAL AMOUNT DUE THIS INVOICE

$ 4,910.00

3,825.00

2,722.50

4,522.50

9,000.00

7,200.00

1,200.00

1,200.00

600.00

1.800.00

$36,980.00

NET DUE 30 days: 1-1/2% PER MONTH ON ALL UNPAID BALANCES

-U
(—t
NJ

TERMS

SUBSURFACE EXPLORATION • QUALITY CONTROL TESTING • ENGINEERING SPECIALTY SERVICES
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2nd Column'
Confirmation

Refersncs Water (aMtonslcost) Soil
Compound

ilorine CLP $36500 included $41000
les and PCBs

1 (40CFR268)
.lorine SW 8080 - - 40000
les and PCBs

III (40CFR261)
ilorine SW8080 - - 40000
les and PCBs

<(40CFR264)
ilorine SW 8060 29000 - -
les and PCBs

fine Drinking
stictdes
indane. SW 509A/SW 8080 12000 $ + 9600 17000
hlor,
•e)

• Aromatic
bons
xxjnds)
xxjnds EPA 610 18000 +14400 -
litional 1000 +1000 -
'urxj
naximum of 225 00

i Hydrocarbons
Kjnds)
xxjnds EPA 612 14000 +11200 -
iitional 1000 +1000 -
>und
naximum of 16000 —

i Herbicides EPA 615/SW 8150 17500 +12800 17500

I(40CFR268)
•s SW8150 - - 17500

'III (40CFR261)
•s SW8150 - - 17500

X(40CFR264)
;s SW8150 21000 -

ater
;s SM 509B/SW 8150 17500 +12800 17500
2.4.5TP)

2nd Column
Confirmation

(tddftonatcost)

included

-

—

—

—

—

—

-

—

_

—

—

olumn confirmation recommended lor each compound detected

rWlWflCO

2nd Column'

Wator (•ddtonHcom
Organophoephorus Pesticides

Malalhion. Parathion. SW 8 140 $ 1 40 00 $ + 1 1 2 00
Methyl Parathion

Appendix III (40CFR268)
Organophosphorus SW 8140

Pesticides

Appendix VIII (40CFR261)
Organophosphorus SW 8140

Pesticides

Appendix IX (40CFR264)
Organophosphorus SW 8140

Pesticides
Hydrocarbon Scan TM

(luel. gasoline)

Methanol Direct Injection GC

Gas Chromalography/Maaa Spectrometry
(GC/MS)

Priority Pollutants
Voiatiles
Base Neutral Extractables
Acid Extractables
Semivolaliles (Acid and Base Neutral)
Ooxin (TCDD)— Selective Ion Monitoring

(TCDO Standards are not used)
Total Toxic Organics (industry dependent)

CLP Target Compound List (TCL)
Volatile Compounds plus

10 Tentatively Identified Compounds (TICs)
Semivolalile Compounds

plus 20 TICs

Appendix III (40CFR268)
Volatile Compounds
Semivolalile Compounds
Dioxin (TCDO)— Selective Ion Monitoring

(TCDO Standards are not used)

'Second column confirmation recommended lor

- -

- -

21000

15000

10000

Reference

EPA 624/SW 8240
EPA 625/SW 8270
EPA 625/SW 8270
EPA 625/SW 8270
EPA 625/SW 8270

CLP

CLP

SW 8240
SW 8270
SW 8270

2nd Column
f*n nf in ii i ivunmnmin

Soil (Mftttonriaxfi

$19000 $+16200

24000

24000

- -

20000

- -

Price
Soil/

Water Waste

1 25000 ] 30000
I 27000 | 31500
1 245Q0 [ 29000

47500 52500
25000 25000

Price upon request

450 00 525 00

865 00 940 00

50000
- 130000

25000

each compound detected

TOO dUtf 12 13



COST ESTIMATE

ALTERNATIVE NN-1: NO ACTION WITH MONITORING
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JAN * 0 0-U.N.S-00-225-7W2

TO

MAIL REMITTANCE TO:

P 0 BOX 64272
BALTIMORE, MO 21264

INDICATE OUR INVOICE NO I JOB NOON YOUR CHECK WHEN SUBMITTING PAYMENT

ICF Technologies, Inc.
Robinson Plaza II, Suite 200
Pittsburgh, Pennsylvania 15205

Attention: James Werling

565 TROY.SCHENECTAOY RD. LATHAM. NY 12110 i'6-743-1558
S-5167 SOUTH PARK AVENUE, HAMBURG, NY 14075 716-6494110
105 CORONA AVENUE. GROTON. NY 13073 807-8«e-58«1
35 NATIONAL ROAD. EDISON. Nj 06817 201 267 2224
535 SUMMIT POINT DRIVE, HENRIETTA. NY 14467 716-359-1980

JOB

A.O. Polymer Site
Sparta, New Jersey

PURCHASE ORDER NO JOB NO

MD-89-231

INVOICE DATE

Dec. 31, 1989
INVOICE NO

M-133

FINAL INVOICE

Soil drilling, sampling at 5 ft. centers
98.2 ft. §50.00/ft.

Soil drilling, continuous sampling
51.0 ft. §75.00/ft.

Bedrock coring
60.5 ft. S45.00/ft.

Drilling, no samples
100.5̂  ft. g45.00/ft.

4" stainless steel screen
100.0 ft. §90.00/ft.

4" stainless steel riser
180.0 ft. §40.00/ft.

Protective casings
6 ea. @200.00/ea.

Standby time for steam cleaning,
site cleanup, etc.
8 hrs. il50.00/hr.

Drums
6 ea. eiOO.OO/ea.

Well development
18.0 hrs. eiOO.OO/hr.

TOTAL AMOUNT DUE THIS INVOICE

$ 4,910.00

3,825.00

2,722.50

4,522.50

9,000.00

7,200.00

1,200.00

1,200.00

600.00

1.800.00

$36,980.00

NET DUE 30 days: 1-1/2% PER MONTH ON ALL UNPAID BALANCES
TERMS:

o
o

CO

SUBSURFACE EXPLORATION • QUALITY CONTROL TESTING • ENGINEERING SPECIALTY SERVICES
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Reference

___________. .ice____________
2nd Column* 2nd Column
Confirmation Confirmation

Water (additional cost) Soil (additional cost)
Compound

ilorine CLP
les and PCBs
I (40CFR268)
ilorine SW 8080
les and PCBs
III (40CFR261)
ilorine SW8080
les and PCBs
< (40CFR264)
ilorine SW 8060
les and PCBs

$36500 included $41000 included

29000

40000

40000

>rine Prinking
tsttcidM
.indane.
;hkx.
»)
r Aromatic
bons
xxinds)
xxinds
Jrtional

SW 509A/SW 8080 12000 $ + 9600

EPA 610

naximum of
I Hydrocarbon*
junds)
xwnds EPA 612
jitional
>und
naximum of

18000
1000

22500

14000
10.00

16000

(Herbicides EPA 615/SW 8150 17500
II (40CFR268)
a SW 8150 -
'III (40CFR261)

X (40CFR264)
js SW 8150
ater

2.4.5TP)

SW8150 -

21000

SM 509B/SW 8150 17500

17000

+ 14400
+ 1000

+ 11200
+ 1000

+ 128 00

+12800

17500

17500

17500

17500

olumn confirmation recommended for each compound detected

Reference

2nd Column*
Confirmation

Water (additional cost)

2nd Column
Confirmation

Soil (additional coat)
Organophosphorus Pesticides

Malalhion. Parathion. SW 6140
Methyl Parathion

Appendix III (40CFR268)
Organophosphorus SW8140

Pesticides
Appendix VIII (40CFR261)

Organophosphorus SW 8140
Pesticides

Appendix IX (40CFR264)

$14000 $+11200 $19000 Si-16200

24000

24000

Organophosphorus SW 8140
Pesticides

Hydrocarbon Scan TM
(luel, gasoline)

Methanoi Direct Injection GC

Gas Chromatography/Maaa Spectrometry
(GC/MS)

Priority Pollutants
Volatiles
Base Neutral Extractables
Acid Extractables
Semivolatiles (Acid and Base Neutral)
Dioxm (TCDD)— Selective Ion Monitoring

(TCDD Standards are not used)
Total Toxic Orgamcs (industry dependent)

CLP Target Compound List (TCL)
Volatile Compounds plus

10 Tentatively Identified Compounds (TICs)
Semivolatile Compounds

plus 20 TICs

Appendix III (40CFR268)
Volatile Compounds
Semivolatile Compounds
Dioxm (TCDD)— Selective Ion Monitoring

(TCDD Standards are not used)

21000

15000

10000

Reference

EPA 624/SW 8240
EPA 625/SW 8270
EPA 625/SW 8270
EPA 625/SW 8270
EPA 625/SW 8270

CLP

CLP

SW 8240
SW 8270
SW 8270

_ _

20000

-

Price
Soil/

Water Waste

f 25000 I 30000
I 27000 1 31500
1 24500 J 29000

475 00 525 00
250 00 250 00

Price upon request

450 00 525 00

865 00 940 00

500 CM)
130000
250 00

"Second column conlirmation recommended lor each compound delecled

13
TOO dOV
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COST ESTIMATE

ALTERNATIVE KM-2: BIOLOGICAL/AIR STRIPPING/CARBON ADSORPTION
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ICF KAISER ENGINEERS
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O22 I Earthwork

m

2H

022200 llxcav, toiekflm, Compact l^jo^ilouw, urn [
2409
2429
2449
3000
3020
3040
3200
3220
3240
3300
3329
3940
4000
4020
4940
4200
4220
4240
4400
4420
4440
5000
5020
5040
5200
5220
5240
5400
5420
5440
6000
6010
0011
4999
4010
4020
4090
4930
4080
4070
4060
5009
5910
5920
5030
3050
5080
5970
5980
6000
6010
6020
9930
9035
0040
9045
6069

Ooflvnon MJLTai
Chy

1Q6H.P.. 50' M. or* Am*
ODflMTBR Mral

Chy
150" hm. on) A grMI

Common oonh
Chy

300* rud. and A on*
Common Mrti
Chy

200 H.P.. 50' hout. and A gmwl
Common Mrti
Chy

150- houl. and A on*
Common Mrti
Chy

300* hul. Mod A growl
Common Mrti
Chy

300 M.P.. SO' horf. Mnd A growl
Common Mrti
Chy

150' ho* MM A gnwl
Common Mrti
Chy

300' hul. MM! A gnnol
Common OH*
Chy

For oompodton. OH «V 022-228
For tmdi boddl. MO o». 022-254 A 256

90MMW 6v* miMum. toododomo 12 CY. MOOT, no hoot tod.
MflMWI Mm, MMI. 1 O.I. DUBOX

VV4 CY. buck*
3CY. tncM

FfOfll MB B9jHiY» WWP flBUMsw

% C.Y. bucM
V14 CY. bud*
3CY. bucM
5CV. bucM

fahir* MMMMW <• MBMflril 4 /* V IVMdHMtavKi QTW >•. vow* i C.T, DUQBI
VV4 CY. budox
3CY. cudoX

*CY. budoj
1-H CY. bucM
3CY. budox
5CY. budox

1-V4 CY. budox
3 CY. budox

Fron ond toodor. vdool mounhd
%CY. budox
VV4 CY. budox
3 C.Y bû >*
5 CY. budox

9>KL

MOW

9-1

6-1

•

M

9-12N
M20
H2T

MOM
9-105
MOT
MOU
M»
M20
M2T

MOM
MOB
MOT
MOU
M2N
M20
M2T

MOR
MOB
MOT
MOU

370
330
290

USD
1125
1.100
670
610
550
485
415
370

2JOO
2100
1JSO

1.109
975
60S
795
680

9.170
2.900
2.700
2100
1JSO
1.700
1JOO
1JSO
1125

640
1.135
1JOO

550
970

1J75
2JOO
925

1150
1J60

800
1.065
1795
2JSO
715
985

1J90

485
625

1J40
2100

.032

.068

.041

.009

.010

.011

.018

.020
.022
.028
.029
.032
.095
.095
.008
.010
.011
.012
.015
.016
.016
.004
.004
.004
.005
.008
.007
.008
.009
.010

.016

.014

.009

.022

.012

.006

.005

.017
.013
.008

.015

.011

.097

.004

.022

.017

.010

.028

.015

.008

.005

C'f.

CY.

CY.

CY.

CY.

6MI606T6
HAT.

176
176
176

176
176
176
176
460
460
480

460
460
490
460
155
155
195

155
195
195

99

U6M
J6
.74
JS
.18

.22
J7
.40
.45
J3
JO
.66
.10
.11
.13
.20
12

JO
J3
J7
.08
.08
.09
.11
.13
.14
.16
.18
.20

.40
JO
.19

.45
15
.16
.08
J6
33
.17

J1
13
.14
.08
.47
JS
12

J3
JO
.1
.1

But.
.72
.61
.92
.28
.32
.38
.59
.64
.71

• .84
.95

1.08
.31
.35
.38
.62
.68
.76
.96

1.04
1.16
.28
.26
.30
J7
.42
.48
.55
.61
.67

.63

.67

.61

JO
.30
.27
.35
J7
.61
.96
.34
17
.28
.25
.32
.7
.76
.72

.48

.38
J2
.41

TOT*
1.36
1.58
1.77
.47
.52
.88
.98

1.94
1.16
1.37
1.54
1.72
.41
.46
.52
.62
.91

1.03
1.25
1.37
1.53
.94
.36
.39
.48
.55
.62
.71
.76
.67

476
472
458

460
431
419
420
153
148
133

116
111
499
101
476
468
449

454
421
405
407

ToTT
08X61*

1.76

128
JO
JS
.73

- 1.19
1J1
1.48
1.72
1J3
2.16
.46
JS
.62
J6

1.10
114
1JO
1.64
1J3
.40
.44
.47
JS
JS
.75
JS
J4

1.04

145
130
110

515
465
467
467I-TB
6.15
190

180
5.70

5

V-"

T

m

m

•\

218

1*

X,
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Earthwork

L_

„

~IZ
J-*

-.V
is
', 1i!r̂
n
I-a. i
S.UBJ

MOJ
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X
»j
il
57

"l

fl

a
-1
i '

«^

1
1
•

1262

lltt

S
»

09
'33"
7450
2SOO
tt50
2000
7700
2750
TWO
2850
WOO
3050
3100
3200
9100
0010
0100
0150
0170
0190
0400
0600
0600
070
0600
1000
1100
1200
1300
1500

0011
0020
0030
0040
0100
01 SO
0200
0310
0320
0330
0400
0450
0600
0640
0650
0560
0600
0700
1000
1100
1110
1120
1130
1150
1200
1220
1240
1?*1

12 200 | Ixeav, Backfill, Compact
•• wkto Mm* and k*98. 12' do*

18'dMD
24' dMp
36' dMp
48'dNp

12* wkto mndi md tackfl. 12* top
18'dNp
24'dMp
36'dNp

18* wldt modi md bKfcfl. 12* dnp
18' dMp
24'dND

CompKlon wtti vtiuwy pm, idd
For ctoy or •. idd up tt

Ftl Spraod dumpod rnrarW, by tout, no computton
BYlund

Spmd M. Irani ox** w» 2-Vi C.Y. F.E bidor
130 H.P. 300' hut

VWh doar 300 HP. 300' hwl
For compudon of tfltrtomnt M drv. 022-226
On* «. cpmpuM. undv tar tfcta. 4* dMp

6'dMp
9'dMp
12'dMp

AIMMi pricing iwtiud, 4* dnp
••dwp
9'dHp
12* dMp

For • wdv aMor ptvkig. M dvteon 022-301

HAUUN8 EXCMM or bonow imMri. NgrMiy tmtn
6 C.Y. dump Wdt. % mk round Mp, 5.0 tadirir.

tt rnb round Mp. 4.1 kadtfhr.
1 mh round Mp. 13 btdtfhr.
2 mk round Up. 2,6 totdbnr.
3 lM k̂ IHlflMMi Mfak 4 4 fa^Mte^^rm nun TO. z-i IMWII.
4 mk nxrt tip. 1.8 toidMlv. /^7\

12 CY. dump «udb % mk round TO 3.7 toidtfr V*/
H mk round TO. 3.2 taMAr.
I H b̂k MMflw*) flfjk 9T b^MteAwflaw IvUB TV tv/ DHVn .

2 mk round TO. 2.2 kMdMv.
3 mk round TO. U ktdMlv.
4 mk round TO. 1.1 kMdVr.
5 mfc round TO. 1 iMdmr.
10 mk round TO. .73 taidmr.
20 mk round TO, .5 toidmr.

16.5 CY. dump Wfcr. 1 mk round TO. 2,1 tartmr.
2 mk round TO. 2,1 tadimr.
3 mk round ftp. 1.8 toatamr.
4 mk round TO. 18 iMdrir
5 mk round ftp. 1 kMd/hr.
10 mk round TO. .75 loodmr.
20 mk round no, 5 toodmr.

20 C.Y. dump nkr. 1 mk round TO. 2.5 totdknr.
2 mk round TO. 2 bodiflr
• ^ t̂e • IIMIIJ tafck 4 7 hkA t̂eJÎ

4 mk round TO. 1-9 taaMv.
5 mk round TO 1 1 1niMf

an
8-i1

8-108
1OH>

HOP
8-10M

B^7

BJ4A

M41

B^c

HMD

,

OMLT
OWTWJT

1.000
950
900
800
650
975
860
800
725
835
750
700

1.000
12

800
800

10,000
8.600
7.200
6.000
120
160
200
220

240
197
180
125
100
86
358
308
280
210
180
150
98
48
32
340
275
235
210
132
100
88
400
320
270
240
172

MM-
mum

.008

.008

.008

.010

.012

.001
008
.010
.011
.010
.011
.011

.012
.887

.020

.020

.005

.008

.007

.008
.400
.300
.240
.218

.033

.041

.050

.084

.080

.084

.022

.OB

.on

.038

.044

.053

.082

.163

.250

.024

.028

.094

.038

.on

.080

.121

.on

.025

.090

.093
047

uwr
LF.

CY.
•

av.
•

IF.

C.Y.

HY.

8AMC08T8
HIT.

.11

.17

.28

.34
9.10
9.10
110
9.10

U80M
.17
.18
.19
.21
.28
.17
.20
.21
.23
.20
.23
.24

.25
11.45

.41

.41

.08

.10

.12

.15
7.25
5.45
4.35
3.96

-

.60

.74

.91
1.16
1.45
1.70
.41
.47
J6
.68
JO
SI

1.48
2J6
4J3
.43
.53
.62
.68

1.1
1.49
2.1
M

i
M
.84

GOUT.
.13
.14
.14
.M
.20
.13
.15
.18
.18
.13
.17
.18

.78

1.28
1.37

.01

.01

.02

.02

.84

.71

.57

.51

1.18
1.44
1.77
2,28
2.83
133
.97

1.12
1.33
1.65
1.92
£31
3.33
7.05

10.85
1.28
1.9
1.85
2.07
3.29
4.39
6.60
1.09
1.38
1.81
1.82
2.59

TOT*
.30
.32
.33
.37
.46
.30
.35
.37
.41
.35
.40
.42

SOW
ISM

1.01
11.45

1.89
1.78

•21
.38
.49
M

17.28
15.28
1402
13.57

1.78
2.18
2.66
142
4.28
109
1.39
1.59
1.88
114
172
128
101

10.01
1138
1.71
2.1
147
178
4.38
180
178
1.4S
1.81
11
142
137

TOT*
BO.OV

.38

.41

.44

——5
I

.40 1

.48

.48
M
.47
52
SB

S0»
150*

1J1
17.35

102
112

.26
J8
.48
.61

22
19
17 JO
18.55

120
168
130
4.22
125
8.20
1.68

OJ4
130
184
132
198
8.10

1 1120
18.65
104
tsa

i

tsi

262

291

>
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| Site Preparation

I04

•—•

"SJ

784

021 620 | Cribbing And Waters | „

i«oo
4600
4MO
5200

5io"

•—
02

3no"
0020
0060
0100
0200
0300
0600
0600
0300
0900

35' bop
Tiwdi box. 7' dup. «' x 6'. m dMton 016-420-7050

20' x 10'. M dMrion 016-420-7070
Wood OmtfQ. to tmch. |Mto it 4' O.C.. 8' OMP

12'dMP

15'dMp

M 680 | Slurry Wall
BLUfflV TRENCH Exavttod *ny iwch In Ml «*

tucklM with 3000 pi concnm, no raintorcino flu)
Mrimum
Muimum

Altorm pricing mrtwd. minimum
Mudmum

Aiintorcod iuny tranch. minimum
Mudmum

Ha* tor dtapool. 2 mfc tm*. txavMd mttrtl. idd
Hiul bmtorriii aittogt tor (hponl. tdd

021 700 | Cofferdams
0010
0060
6000

COFFEKMIM hd. mobiHation. umponry tfiMting. thon driwn
Bugtdrivwi

Sn Hn div. 021-614

HSfflffiflP
B-48

B-1

'

C-7

B-48

8-346

8-40

2
1.58

800
700
600

333
200
ISO
120
177
69
99
40

960
550

24
30.360

.030

.034

.040

.192

.320

.427

.533

.316

.812

.061

.200

.067

.116

i
El.

t*

S.F.

HP

C.F.

S.

,

F.

&Y.

S.F.

lAMCOtn
MAT.
355
455

.44

.54

.76

3.32
6
7.20
9.90
5.45

17.85

9.10
9.10

LABM
475
600

.53

.61

.71

3.56
5.90
7.90
9.85
6.05

15.45
1.46
3.62

1.46
2.55

BMP.
19.90
25

2.31
3.85
5.15
6.40
5
1i90
3.50
8.65

1.72
2.99

TOTAL
84890

1.080
98

145
.97

1.15
1.47

9.19
15.75
2025
28.15
16.50
45.20
495

12.27

12.28
14.64

TOTAL
•a IMP
1.175
1JOO

97
146

1.29
1.52
1.92

11.55
19.75
25
33
21
57
6.05

14.95

14.25
17.40

624

X

•MMBB1

614

704

022 | Earthwork

164

m

m

022 100 (Grading
0010
0020

OMMM SM ttdv. & •. M dfr OB2-200
Fkn gndtag. Ht dw 025-122

022 200 | Excav, Backfill, Compact
0010
0100
0300
0400
0500
0600
OBOO
0900
1000
1100
0010
0020
2000
2020
2040
2200
2220
2240

•ACXFH1 By hwd. no oompMion. IgM ni
Hnvynl

CompKlon to 6* hyws. hud amp. add to MM /TT\
&*•*• <M«J«M^̂ ^̂ M «Û iMh«« M^AbH* **M V ^™ VHour compMHfl opiniB WHang. m VM^
Mrtunp. add
Vbnono plgTaX idd

Compirton to 12* hMit. nnd «mp, add to IDOM
RoNr cofnptction opjfilof vnNno, MM
Air amp. add
\JMk>M*bMB •^•AA *̂ MVnflDnQ pBn. BOD

lACXmi. tTMUenMU. Doar or F.E. toidir
Front wdiliii ttockprii, no oompKdon
75 H.P., 50' haul, tmd & gnml

Oommon nrth
Chy

150" haul. Hnd & gnwl
Common Mrth
Chy

AOP nrn -i * on
I

CHEW

IChb

-f
B-10A
••9
A-1

1 CM
B-10A
8-9
A-1

B-1i

DALY
OUTPUT

14
11

2060
100
190
60
34
150
285
90

1.100
975
850
550
490
425

MAM-
MUM

.571

.727

.388

.120

.211

.133

.236

.080

.140

.069

.011

.012

.014

.022

.024

.028

UMT

aY.

aY.

J. t^.o ^^m

BKB«*BH.fl
BMECOfTB

MAT. LABOR

980
12.45
6.65
2.45
3.69
2.29
404
1.64
2.46
1.52

.22
X
»
.45
JO
M

BMP.

.72

.64

.89

.48

.43

.59

.24

.27

.32

.49

.55

.63

TOTAL

9.80
1146
6.65
3.17
4.33
3.18
4.04
2.12
2.89
2.11

.46

.52

.61

.94
1.05
1.21

TOTAL
•now

14.85
18.95
10.10
4.47
6.30
4.45
6.10
2.96
4.21
2.97

.60

.66

.78
rra

1.35
1.56

104

m

216

w

•̂•i

27



022 I Earthwork

£
c
" \

T

4

«̂l
J

10
24
1

t

r1

k
s__^

.

I'M

..29

I.

lis
.55
3.

5.
5.06

5.
4.0

4.94

__

r
s*—

L?

L.

TR

022 20O | Excav, Backfln, Compact
52"
•go.
6079
7000.
7010
TCP.
7030
7090
7060
7070,
7060

ooio"
5000
5020
.1040
5080
5080
5100
9600
5620
5640
5660
5700
5720
6000
6020
6030
6060
6060
6070
6200
6210
6220
6290
6260
6270
7000
7020
7040
7200
7220
7240
7SOO
7520
7540
7600
TWO
7640
8000
6050
8100
8200
6790
8300
6400
6490

3C.Y. bud*
9C.Y. bucM

Top** or k»m torn «x*D*, rtovtf. 1 C.Y. bud*
1-% C.Y. bucM
3 C.Y. bud*

Froni md tatdiY, wtwl mounted
* C.Y. bud*
1-'4 C.Y. budtM
3 C.Y. bud*
5 C.Y. bud*

For Urgv laulng unltt. dadua from tbov*
COMPACTIOM /O\

Riding, vtxrtng rofcr. 6* M. 2 pMM \!i/
3 PIMM

4plMM

12* Htt. 2 ptMtt

4p»Mt
ShMpitoot or wobbly wtml rolhr, 6* Vtt. 2 pmn

3 pMM

4 PIMM

12* Mil. 2 PIMM
3 PMM
4 PMM

Towad H»«pttoot or wobbly whMl rolw. 6* Hit, 2 PIMM
3 PIMM
4pMM

12* m. 2 PMM

4 PIMM

Vtmring nfcr. 6* Kit, 2 PIMM
3pltMI

4plHM

12* UK. 2 PMM
3 PIMM

W*k othind. vtbnrtng pliti 16' wMa, 6* MM. 2 PIMM
3plMM
4ptttM

12' MM. 2 ptMM
SpIMN
4 DMM

Vferafina rmr 24*«Ui. 6* 9to. 2 PMH
3piMM
4 pMM

12* 9N>, 2 PMM

4 PIMM

Rwnrrar »mo«r. 11* x 13*. 4* Kit, 2 DIMM
3 PMM
4pMM

6* M. 2 PMM
3PMM
4PMM

18* X 39*. 4* Ito. 2 ptMM
3 PMM

MEW
B-1QN
B-1QP
MOO
B-12N
9-120
S-12T

B-10R
B-10S
MOT
8-10U

9-10Y

B-1

8-1

6-1

A-

6-1

A-

36

DO

C

1

1

M

1

OWLT
OUTPUT

715
1,190
1.835
640

1.135
1.800

550
970

1,575
2.600

2.600
1590
1,300
5200
3500
2.600
2.600
1590
1.300
5200
3500
2.600
3.000
2290
1.900
6,000
4.900
3.000
2.600
1590
1.300
9200
3500
2.600
280
210
140
960
320
260
420
315
210
640
630
420
130
97
69
280
199
130
390
290
199

MAN-

.017

.010

.007

.019

.014
009

.022

.012
006
.006

.00$

.006
009
.002
003
.00$
009
.006
.009
002
.003
.006
.004
.00$
.on
.002
.003
.004
.005
.006
.009
.002
.003
.009
.029
.on
.057
.014
.025
.029
.08
.038
.097
.014
.019
.029
.062
.062
.123
.031
.0*1
.062
.021
.026
.041

UMT

C.Y.

C.Y.

IMECOm
MAT.

3.99
3.55
3.59

11.10
11.66
11.69

11.69
11.69
11.65
11.65

UUHft

.21

.13

.40

.29

.19

.45

.29

.16

.09

.09

.13

.19

.05

.06

.09

.09

.13

.19

.05

.06

.09

.06

.11

.16

.04

.09

.06

.09
,13
.19
.05
.06
.09
.49
.65
.96
.25
.43
.49
.56
.78

1.17
.29
.39
.98

1.06
1.41
2.11

.70
1.06
.39
.47
.70

HUP.

.66

.92
63
.67
.61

.39

.30

.27

.35

.11

.15

.22

.06

.07

.11

.16

.24

.36

.09

.12

.18

.a

.39

.58

.15

.19
29
33
.44
.65
.16
22
.33
.19
.25
.36
.10
.17
.19
.17
.23
.34
.09
.11
.17
.41
.99
.82
.20
.27
.41
.14
.1
.27

TOTM.
4.36
4.41
4.20

1113
12.61
1145

1149
1120
12.06
12.09

30%

.20

.26

.41

.11
13
.20
.27
.37
.95
.14
.16
.27
.37
.90
.74
.19
24

.37

.42

.57

.84

.21

.28

.42

.68

.90
1.36
.35
.60
.68
75

1.01
1.91
.38
.50
.79

1.47
1.96
193
.73
.97

1.47
.49
.69
.97

TOTU.
naotf

4.93
4.66

13.50
14
13.79

13.90
13.59
13.35
13.35

.26

.35

.53

.13

.16

.26

.34

.45

.67

.17

.22

.34

.44

.»

.89

.22

.30

.44

.50

.67
1
.29
.33
JO
.96

1.Z

.46

.83
JS
1.06
1.42
2.1
.93
.7

1.0
2.0
2.7
4.'
1.
1
2
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