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SECTION
I. GENBRAL

REVISION 2

DATE __3/85

This plan has been prepared in conformance with the Ebasco Health and
Safety Program for Hazardous Waste Sites. It addresses all the
activities associated with the feasibility study at Syncon Resin site and
will be implemented during site investigation.

Compliance with this Health and Safety Plan* (HASP) is required of all
workers subcontractors and third parties who enter this site. Assistance
in implementing this Plan can be obtained from the Health and Safety

Supervisor.
SITE - SYNCON RESINS SITE _SITE NO. 005 » .
PLAN DATE-DECEMBER 1984
SITE MANAGER HEALTH AND SAFETY OFFICEX
Name R. SHAPOT L. MILITANA
Office Phone (201) 460-6509 : (212) 839-1047
Site Phone (201) 465-0923 (201) 465-0923.

EMIRGENCY PHONE NUMBERS

Emergency phone nunbers will be posted in the Command Post located onslite
during all field operations. Contingency guidelines for emergency
situations are provided in Section XIII.

Kearny Police Department (201) 998-1313
First A{d/Rescue Squai (201) 998-1313, (201) 997-75
West Hudson General Hospital (201) 991-340v
University Medical Center ‘ (201) 456-5133
Univ. Med. Ctr. Ambulance (201) 456-6290
Kearnv Fire Department : (201) 991-1400
Department of Health (Kearny) (201) 997-0600
National Response Center (800) 424-8802
Poison Control Center \ ~ (800) 822-9761
H&S Supervisor (R. Schmitz) (212) 839-1047
Ebasco Project Manager (I. Granger) (212) 839-1095
NJDEP Site Manaper (R. Trice) (609) 984-3074
“JDEP "Hot Line"” _ (609) 292-7172

*Proli{minag—

- po

stiame 0T 311 0f this plan mav undergo revision based o

the results of monitoring, and/or changes in work plans.

100 WNXS3
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SECTION
Ii.

REVISION _2

HEALTH AND SAFETY PERSONNEL | | paTe__3/85

1.0

1.1

1.2

1.3

'HrEALTH AND SAFETY PERSONNEL

General

The following briefly des;ribes the health and safety designations
and general responsibilities and requirements which will be
emploved for the Syncon Resins Site. Health and Safety (H&S)
personnelbwill be required to be present onsite during the coniluct
of all project-related work activities and will have étop-work

authorization.

Health and Safetv Supervisor

Ine Health and Safety Supervisor has overall project responsibil:ii:
for development and implementation of this Health and Safetv Piszn
(HASP) anﬁ conformance with project requirements. The Health a-*
Safetv Supervisor will be responsible for field audits of all
health énﬁ szfetv related operations to check compliance wit” 1
procedures describei herein and with the Corporate Healtl an:
Safetv Frogran for Hazardous Waste Sites. This will be periorze”
st a mini=mur of once or as required during the conduct of fiel”
operations. He will also be consulted when any changes to this
plan or modification of any procedures are required or requested.
Authorization for personnel to perform work onsite, i.e., relative

to medical exams and training, must be cleared through him.

NAS

Health and Safety Officer

100

The Support Zone will be manned by a Health and Safetv nfficer-or
Site Manager during field operations. He will be responsible for

811¢

implementing the HASP in the field, maintaining communications with
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SECTION

II.

REvISION 1
DATE 12/84

HEALTH AND SAFETY PERSONNEL (Cont'd)

downrange teéms, monitoring conformance with safety and emergency
procedures, providing downrange team back-up, giving daily safety
briefings and maintaining safety equipment. He will also be
responsible for the set-up and execution of decontamination
procedures. The Health and Safety Officer has stop-work
authorization which he will execute upon his determination of unsafe
conditions or other situations, e.g., weather conditions, where this
actionbis appropriate. He, or an appropriately trained designee,
will also be responsible for performing downrange site monitoring for
specific operations as necessary when sufficient back-up personnel

and Conmand Post staffing are provided.

100 NAS

6112




’ EBASCO SERVICES, INC.

HEALTH AND SAFETY PLAN
FOR HAZARDOUS WASTE SITES

PAGE“ _OF2L

R

SECTION

III. SITE LOCATION, DESCRIPTION AND HISTORY

REVISION __ 1

OATE 12/84

River in Kearny, Hudson County, New Jersey (Figure 1).
and 13R of Block 289 make up the Syncon Resins Site. Th
at approximately 40° 44’ latitude and 74° 06' longitude. The site

lavout of the site is presented in Figure 2.

2.0 DESCRIPTION: The Syncon Resins Site i1s an uncontrolled

1.0 LOCATION: The Syncon Resins hazardous waste gite encompasses about

15 acres and is located in an industrial area along the Passaic

Lots 12, 13

e site is

is easily accessible through a gate located on Jacobus Avenue. The

hazardous

site under the EPA's “"Superfund” list. It is a former resin and

varnish production facility which consisted of a reactor building

unlined lagoons, an unknown pumber of underground tanks and

{
|
|
| |
i containing stainless steel vessels, large bulk storage tanks,

onsite

storag

i

gite:

assoclated piping systems. Approximately 10,000 55-gall

but have been removed, There are a number of lar

the site. There are also two unlined lagoons on the sit

were used for discharging process waste waters. Figure

facilities indicated.

miscellaneous fill.

Inc., the water table was encountered between three -and
below the land surface at all test pit/monitoring well 1
, ' The piezometric surface of the bedrock aquifer is seven

than the water table., From these waterT level readings i

a shallow aquifer consisting of the fill, sands a

on drums of

of f-spec resins and solvents were stored at various locations

ge bulk

e tanks with contents of unknown origin and composition at

e which
2 provides

a map of the general site layout with the locations of the above

The site is underlain by the Brunswick formation (bedrock) at a
depth of 60 to 100 feet. The Brunswick is overlain by 2

0 to 60

feet of varved silty clays and 5 to 40 feet of sands, gravels and

As identified in the RAMP prepared by Camp, Dresser and McKee,

five feet
ocations.
feet lower

t has been

concluded by NJDEP that there are separate aquifers beneath the

nd gravels,

T00 HAS

0C1¢
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SECTION aevnsnoll;llsal '
I11. SITE LOCATION, DESCRIPTION AND HISTORY (Cont'd) OATE

and a deep aquifer in the bedrock. The aquifers are separated by

the very low permeability silty clay.

Shallow groundwater flow is generally from the northeast area of
the site towards the southwest and the Passaic River. Near Jacobus
Avenue, shallow groundwater flows in a southerly direction owing to
the topographic high near the 600,000-gallon tanks.

3.0 .§12§_HISTORY: The facility produced resin carriers for pigments,
paints, and varnish products. .The ptpcésses which produced these
pigments were carried out in closed, stainless steel vessels. The
processes included a water-cooled condenser whose cooling water was
recvcled in the system. Apparently much of the company's
operations consisted of the reprocessing of off-specification
resins purchased from other manufacturers. Disposal of most wastes

generated at the site was through a hauler, S&W Waste, Inc.

The company ceased operations in 1981 and has filed for bankruptcy
under Chapter 2 of the Bankruptcy Act. The receiver for the assets
of Syncon Resins, Inc. has undertaken some site sampling and
removal activity under orders from the U.S. Bankruptcy Court for
the District of New Jersey. A Remedial Action Master Plan was
prepared for the Syncon Resins Site by Camp Dresser and McKee,

Inc., in November, 1982.

A varietv of hazardous waste chemicals were handled at the Syncon
Resins Site including solvents, waste oil, corrosives, organic
liquids, solids, acids, alkalies, ketones, inorgénic liquid and
solids. The actual volume of these materials handled at the
facility is not available. In the manufacture of synthetic resins

and varnishes the following chemicals were used as raw material

components:

T00 &S
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Ethyléne diamine

o

o N-Butyl alcohol
o Ethyl acrylate

o Formaldehyde

o Maleic anhydride

o Paraldehyde

‘o Phthalic anhvdride

o Toluene

o Toluene diisocyanate

o Xylene

In the pfoduction process, excess xylene or toluene were separated
from the wastewater produced and reused in subsequent reactiomns.
The wastewater was then pumped to a holding pond at the plant where
additional xylene, toluene and mineral spirits were re~oved for
reuse as reflux solvents. The remaining wastewater was pumped to
an unlined leaching pond (;agoon), where it was allowed to

evaporate or to percolate into the soil.

Drums containing waétes and raw products were randomly stored
throughout the facility. Numerous drums were labeled flammable and
combustible. Limited sampling has established the presence of
xylene and toluene in the soil and in the two unlined lagoons.
Information taken from the drums suggest the existence of hazardous

materials including:

o Butyl acetate

o Maleic anhydride
o Caustic soda

o Vinyl acetate

o Vinyl toluene

~0 Phenolic varnish

o Acids

NAS

100
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I1I. SITE LOCATION, DESCRIPTION AND HISTORY (Cont'd)

REVISION

1

DATE _12/84%

o O o o o

o]

Esters

‘Corrosives

Aluminum hydroxide
Solvent wastes
Waste oil

Waste o1l and solvents

T00 WAS
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EXHIBIT 2
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SECTION - SATE- 12/84
Iv. SITE-RELATED INCIDENTS, ACCIDENTS, ACTIONS

It i{s instructive to review some of the incidents, accidents or actions

that haverccurred at the Syncon Resins Site in order to help assess

potential hazards that may exist. This information should not be taken

all-inclusive since it reflects that information available or selected

for incorporation in this HASP during its development.

10

i~

On 5 June 1980, a Hazardous Waste Investigation was performed. [
Svncon Site was visited by Mr. Tom McGuiness of the NJDEP to
investigate the complaint of storage and disposal practices at the

site. No samples were taken at that time.

In June and November of 1981 USEPA conducted inspections of the site
which revealed that the site was being used for the storage and

disposal of hazardous waste.

On November 12, 1981 NJDIP conducted an inspection of the Svncon
- esins Site and established that the use of the lagoons ani the
discharge of pollutants into the lagoons anéd onto the ground are
violations of NJSA 58:10A-6A and NJAC 7:14-1 et seq.

T~

I- Julv 1982 operations were discontinued by Syncon Resins, .n”.

On 13 October 1982, D. Muldoon and T. Pedersen of Camp Dresser and
McKee conducted a preliminary site survey and characterization at thr
Syncon Site. Personal protective equipment consisted of full-face
respirators equipped with GMH-C dual cartridges, TYVEK coveralls,
rubber boots and gloves. In spite of the protective equipment the
CDM personnel experienced breakthrough of contaminants which include?

detectable odor and burning sensation in the face and in the eves.

NZXs

When this occurred, a HNU PID did not indicate levels of volatile

organics greater than 3 ppm which implies a detection limitation with =
>

this instrument. —

9z1z
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SECTION REVISION _1
DATE 12/84

V.

WASTE TYPES

1. WASTE TYPES:

A list of substances, identified in the RAMP for the Syncon Resins Site,

found in groundwater and soil samples is presented in Tables 1 and 2.

Additional lists of faw material components and materiéls that were

contained in drums is presented in the site history in Section III-3.

Below are some examples of compounds found at highef levels in Tables 1

and 2 and characteristics assigned to them.*

Ignitability/
Substance Toxicity Flammability
Benzo(a)Pvrene high nonflammable
flash pt 200F
Chrysene high nonflamnable
flash pt 200F
Ethylbenzene moderate flash pt 80F
Fluoranthene slightly nonflammable
flash pt 200F
Lead high nonflammable
flash pt 200F
Naphthalene moderate flash pt 80-140F
PCB .high nonflammable
Phthlates slight flash pt 140-200F
Pvrene high nonflammable

flash pt 200F

Reactivity/

Stability Persistence
nonreactive high
nonreactive  high
nonreactive somewhat
nonreactive high
nonreactive high
nonreactive somewhat
nonreactive high
nonreactive high
nonreactive  high

* The information on the characteristics of chemicals assoclated with the
Syncon Resins Site was obtained through "HAZARDLINE" which, among other

- data bases, is utilized by Ebasco for hazardous waste projects.
characteristics are based upon CERCLA definitions 40CFR300.81.

These
A file of

this information and other information sources will be maintained at the
Command Post onsite. ‘ L

100 Wixs
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SECTION RE:IESIO:J/Q ,
)| 4
V. WASTE TYPES (Cont'd) DA
Ignitability/ " Reactivity/
Substance Toxicity Flammability Stability - Persistence
Toluene moderate flash pt 80F nonreactive  somewhat
Xylene moderate flash pt 80F nonreactive somewhat
Zinc high flash pt 140-200F nonreactive somewhat
Chromiuzm (Hex) high nonflammable nonreactive high
‘ flash pt 200r
DDT high noncombustible nonreactive  high
flash pt 200 £
Maleic anhyd- moderate flash pt 140-200F reacts non-  somewhat
ride ' violently
-2, WASTE FORMS: Liquid X Solid X Sludge X Gas X
3. CHARACTERISTICS: Corrosive X  Flammable X Radioactive
Toxic X  Volatile X Reactive X  Inert
4, CONTAINMENT: Drum X Pit X Tank X
Pond Lagoon X . Other UNKIIWH

100wy
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parameter

Methylene Chloride

Toluene

Phenols, Total (mg/kg)

Anthracene
Benzo(a)Pyrene

Chrysene

Bis(2-£thy1hexy1)Phtha1ate

Diethy)l Phthalate

Di-N-Butyl Phthalate

Fluoranthene
Pyrene
henanthrene
Naphthalene
PCB 1242
PCB 1248
4,4'-007
4,4'-00D
Arsenic (mg/kg)
Chromium (mg/kg)
Copper (mg/kg)
Lead (mg/kg)
Mercury (mg/kg)
Nickel (mg/kg)
“Zinc (mg/kg)
Cyanide (m§/kg)

TABLE 1
SYNCON RESINS
SOIL SAMPLE ANALYSESY

2/
Te-2=  TP-3 TP-4 IP-5 TP-8

1p-9
670 60 54
TR S mu2 >3,072
0.26 <01 <01 0.2  0.10 2.0
400
1,433
2,520 500 2,460
1,260
440
2,080 666
4,840 666
11,660 5,630 700
1,950
2,403 1,825
9,733 33,003
1,366
1,366
37 9 24 18
9 a0 24 120 70
19 36 23 80 3
a6 65 340 95
0.1 0.4 0.2 0.6 0.4
g 10 2 14
50 60 a2 26 360 160
0.24 <0.2  0.24 0.5 4.2 1.5

Lan vatues reported as mg/kg unless otherwise noted.
2/Reference Exhibit 2A for location on site.

SOURCE: NJDEP

NAS

100
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TABLE 2

Analyses of Shallow Groundwater at Site

ounds ¥0's -1, -2 7w-3/ Tr<d -3 s/ T/ 710 T™-11 lv-ll/ !
| solvepe | y0pp® ss0ppd | Sppd | 2000 ppd 3493 2 b ~
Jensene 30ppb | 20pp® Sy 120994 0.13 S pod | 130 ppr;
ethy) beszene 14ppd 284 ppd loppy 0.82 ]
p-xylene 20ppd 158ppd | 23pp0 80 ppy 0.43 1m0 ,
o-xylene 72pp® | Sepd 256ppd | 62ppd 60 ppy 0.7 ‘
wzylene 1299 | éppd 520ppd [300pP® )oo”q 1.93 ppd |
| chlnrahentent | 0.62 |
|Lo=chlazataluene 73] 0.23 .
|_p—chlorotoluene 22290 §ppd 0.03% !
| 1.1,% tripethyibensene $4ppd 0.22 f
| B-bugylbegrene 18ppd oppd 0.12 i
hexschlezotutaiiene 460ppd 10ppd 0.062 .
_iibrnochlotouthuc ) 1ppd !
uﬁuhloroﬂhﬂm 1ppd &ppd 1pp® 4 ppd 1ppd 1 pr>
p-dichlorobentzene 116ppd 2ppd 18ppb] 13ppd 2ppd |
pD-dichlorobesiene 162ppd &4ppd 168ppb| 15ppd 203t :
-rhv'luu chlaride ) LTSS
r~ ualers. 2onaa
_pop tetrachleride 9. et
ich] byl 3323
1.2 dichloroethane 1ppd 1pp® !
_aec-butylbenzens epsb !
1.2,& {riethylbenzene 0ot 3pod :
|_cumene 26ppd !
styrese 4ppd '
p-bromcflvorobenzene 26pp®
__p-cymene .24 ppd
1,2,4 trichlerebenzene 72ppt Loppt
|_Kapibaleoe N 10.3p®
(Torals) vO's 11ppb| 1500ppb | 17p3d | 232¢ppb 1oppd | 3590ppn 139,192 2pp% ppdl  s5ise:
-
E 4.9 1 8.8 .0 2 £ AR 2.0 [N 6,9 X
(Y} 40 11 N 1) 29 i} 22 3) 19 PEX3S
2 2 2 $ ! j
250 1} 42 172 73 60 4933 % ‘
1% , 0
886 . 134 142 [ 1] s80 | 23 1620 201 -
frce (ppw vater poase 23.4 .2 230 630 0.6
(ppu) 0il phase 739.7 g
roleus bydrocarbons P 1.0 | 254 . 1.6 20.9 73.4 —
1/Reference Exhibit 2A for location on site. N
SOURCE: Camp, Dresser & McKee. Inc.. Remedial Action Master Plan,Syncon Resins Site g

|
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SECTION RE:'S'OI':/M
vI. HAZARD ASSESSMENT DATE

The 6vera11 site hazard assessment is moderate to high due to the types
of chemical used in ;hgvpigment/résins manufacturing and potential to
come intn contact with the unknown contents of various bulk storage tanks
(confined spaces) during sampling. This judgement is based on the review
of documentation provided by NJDEP. The wide variety of compounds used
in these processes spans a range of toxic effects. Of major concern is
the possible presence of suspect carcinogens (e.g., benzene, PCB's) an”
acute and chronic svstemic toxics. A number of éompounds may result in a
high degree of toxicityv when exposure occurs via inhalation, innoculation
and ingestion routes. The toxic effects of these chemicals depend on
whether acute or chronic exposures occur. At sufficient concentrations,‘
possible effects of the materials onsite includé the powerful irritant
properties of certain vanors, narcotic effects, and corrosive actions.

An additional hazard involves the unknown composifion and properties of
mixtures present. For example, solvent waste and waste oil contain
numerous contaminants that may present a hazard due to interaction (e.g.
svnergism) between compounds. The highest degree of site hazard is
associated with the entrance into confined spaces, e.g., tanks, for
satzpling where the potential for oxygen deficient, explosive or highlv
toxic atmospheres may exist. Definitive information on the contents of
numerous storage tanks and process vessels at the site are not available

at this time.

In addition, the presence of maleic anhydride and toluene diisocyanate on
the site is éuspected. “The ACGIH assigned TLV's for these substances are
quite low;v0.25 and 0.005 pﬁm respectively. Soil contamination is
evident throughout the site as a result of open and leaking drums. It is
likelv that groundwater, surface water and surficial soil contamination
has occurred, owing to unlined lagoons, leaking drums and unchecked
surface runoff tn the Passaic River. Cantion to prevent dermal contact

or inhalation should be exercised during field sampling operations.

NAS
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An initial inspection of the site, prior to drum removal, indicated the
presence of high ambient organic vapor concentrations. A strong acrylate
odor was noted and breakthrough of full-face respirators equipped with
GMC-H dual cartridges oécurred. A burning sensation on the face and eyes
‘was reported. A HNU Model 101 PID (10.2 eV lamp) recorded levels above 5
ppm in certain areas of the site but recorded levels less then 3 ppm wHen
breakthrough occurred. This implies that the HNU PID may have detectior
limitations. Further air monitoring investigations will be necessary to
establish present levels of air contaminants since the drums have been

renoved. An explosion/HC/O2 meter and a radiological survey instrument

did not show discernable readings above background in the open areas
outside. Atmospheric oxygen levels in depressional areas such as the
berme? areas around the 600,000 gallon tanks were adequate and danger of
explosion was not detected at doorwavs to buildings or within the box
trailers or abandoned reactor vessels on site. However, continuous
monitoring and special caution should be utilized when conducting site
investigation operations, especially those involving invasive worx a0’

entrance into confined spaces.

Additionallv, special caution should be exercised due to the potential

for contact during work in areas of known contamination which include:

o Areas where druns were stored and leakage has occurred;
o Intact bulk storage tanks, process reactors and assoclate?
piping;
o The two unlined waste lagoons; and, :g
o) Numerous box trailers, abandoned reactor vessels ani storage z
tank remnants; g
o The waste disposal areas (e.g., areas near TP-8 (se. Exhibit 24, =

where high levels of PCBs and DDT were detected).

cetld
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VII. TRAINING REQUIREMENTS

Basic Training Required:

o Completion of the basic Ebasco Health and Safety Training Progranm

(see Ebasco Corporate Health and Safety Program for Hazardous Waste

Sites).

Special Training Required:

o All personnel shall have respiratory protection trainifdg and fit
]

testing.

0 Specialized training for personnel involved with Level B operations

particularly for SCBA inspection, maintenance and use.

o Safety briefings prior to initiation of any task work. This will

include:

review of planned operations

chemical hazards present, form and warning properties
locatiorn of emergency and safetv équipment

emergency response procedures

site and work zones

levels of protection (respiratory, clothinp, etc.)
safety monitoring

comrunications (hand signals, 2-wayv radio, telephone)
decontamination procedures

emergencv communications and facilities

evacuation procedures

o Review of this HASP and sign-off.,

T00 WXS -
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1. FIELD INVESTIGATION ZONES.

For field work at the Syncon Resins Site, a three zone approach
will be utilized where practical (See Figure 3). The zones will bc
roped off or otherwise clearly indicated, and will include the
Support Zone, the Contamination Reduction Zone (CRZ) and the
Exclusion Zone. Site entrance and egress will be through
controlled points established at the Support Zone. The Support
Zone will contain the Command Post with appropriate fa;ilities such
as communications, first aid, eye wash and emergency drench systez,
hygiene facilities, etc. This zone will be manned at all times
when field teams are operating downrange. Adjacent to the Support
Zone will be the Contamination Reduction Zone (CRZ) which will
céntain the contamination reduction corridor (CRC) for the
decontarination of equipment and personnel as well as the‘corridore
for Exclusion Zone entrance and egress. This CRZ is separated fron
the Support Zone by the contamination control line. All areas
bevond the CRZ will be considered the Exclusion Zone which is

separated from the CRZ by the "Hotline".

within the major £xé1usion zone specific activity zones will be
established around each individual site operation, for example,
drilling or tank sampling. The Exclusion Zone will also contain
the heavy equipment decon area. Individual hazardous locations
within the site will be identified and isolated as necessary.

These may include lagoons, former drum areas, sources of_
combustible gases or air contaminants, and other areas identified
in the H&S Reconnaissance survey or from information sources. For
well driiling operations a 30 foot radius around the drill rig will
be established as a restricted area when practical. For all field
operations only authorized personnel will be permitted to enter the

Exclusion Zone and a log of personnel entering will be maintained

at the Command Post. Access for emergency services to areas

ge1d
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A

conducting specifié site operations will be established where
necessary in order to provide for access to the various work

locations.

The Contamination Reduction Zone is to be used for general site
entry and egress in addition to access for heavy equipment for
investigation activities. The Support Zone with the appropriate

facilities, will be established near the east entrance.

PERSONAL PROTECTION

General

The level of protection to be worn by field personnel will be
defined and controlled by the onsite Health and Safety Officer in
conforzance with Ebasco standard operating procedures. Selection
of respiratory protection will be made based on assessment of a
varietv of factors including, but not limited to, the results of
direct reading instruments. The use of Level C respiratory
protection, (air purifving respirator) is based on sufficient
oxvgen being present (more than 19.5%) and measurements of organi:
vapors from 0.2 ppm to 5 ppm above background. If an Immediately
Dangerous to Life and Health (IDLH) situation is present or if -
organic vapor levels exceed 5 ppm above background, the use of
self-contained breathing apparatus is necessitated. This is also
true if oxvgen levels are below 19.5%. Level D protection will be
the minimum level of protection to be.utilized during the conduct
of site activities and will be worn in the CRZ and support zone.
This level of protection may be used only when organic vapor levels
are measured at 0.2 ppm above background or less. If a situation
arises where Level D may be worn in downrange areas, respirators
will be available with personnel for immediate use.. Basic levels
of protection for general operations are provided below and are
defined in this section. It should be noted that levels of

9€12
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2.2

protection may be upgraded or downgraded, as appropriate, after the
H&S Officer receives authorization from the H&S Supervisor. In any
situation where downgrading'of personal protection is sought, certain
environmental conditions must be evaluated and met. These include,
but are not limited to: low wind velocity, favorable wind direction
relative to the location of an operation, non-invasive operations,

and consideration of the potential for contact with fugitive dusts.

Task Level of Protection
H&S Reconnaissance C
Sampling Reconnaissance p/C
Building Sampling (non-invasive) C
Building Sampling (invasive) C/B
Surveying Operations D/C
Drilling Operations o
Sampling Pipes, Vats, Tanks C/B
Soil Sampling C
Surface Water Sampling C
Groundwater Sampling C
Decontamination (CRC) |

Geophysical Survey . D/C
Decontamination Heavy Equipment C

Confined Space Entry

General Clean Area Work

Initial Level of Protection

Initial level of protection will be employed during the performance
of the Health and Safety Reconnaissance. The team will enter
unoccupied structures, facilities and spill locations generally in
Level C protection. Work in certain areas may be performed in
Level D protecfion as established by the H&S Officer and based upon
results of monitoring and information gathered during the

reconnaissance. The H&S Reconnaissance will sllow for the

100 WAS
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planning.

consideration of the safetv of these operations.

2.3 Personnel Protective Equipment

o Hard hat;

For Tasks requiring Level B Protection:

o Open circuit, positive pressure-demand SCBA;
o Chemical protective suit (e.g., Saran TYVEK)
o Chexzical protective hood;

o Gloves, inner (surgical type);

o Gloves, outer (chemical protective);
.0 Booties (chemical protective - optional);

o Voice amplifier (optional);
o 2-wav radio (intrinsically safe).

For Tasks requiring Level C Protection:

o Full face‘air-purifying respirator;
o Emergency escape Trespirator (carried when apbropriate);
o Chemical protective suit (e.g., saran or polycoatel TYVEX);

o Gloves, inner (surgical type);

o Gloves, outer (chemical protective);

selection/confirmation of appropriate levels of protection for
proposed site operations, sampling strategies and general safety
It should be noted that this Health and Safety Plan
(HASP) allows for upgrading or downgrading of protection levels to
conservatively preclude any potential for contamination of
personnel while not sacrificing protection or efficiency. During
the reconnaissance the team will also assess the integrity of

structures and access to proposed sampling locations in

o bBoots {chedical protective), steel toe and shank;

100 HNAS
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o Boots (chemical protective), steel toe and shank;

o Booties, (chemical protective - optional);

o Hard hat (optional eyve protection);

o 2-wav radio (intrinsically safe).
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3.0

For Tasks requiring Level D Protection:

o Air purifying or emergency escape respirator (carried);
o Coveralls or TYVEK suit; |
o Gloves (chemical resistant);

o Boots/shoes (safety);

o Booties (optional);

o Hard hat with optional eye protection.

Safetv Equipment

Basic emergency and first aid equipment will be available at the
Support Zone and the CRC, as appropriate. It will include
comnunications (telephone, walkie-talkies, air horns), first aid
equipment, eve wash, emergency shower or drench system, hygiene
facilities, fire extinguishers, stretchers and other safety relate:
equipment. Also located in the Support Zone or the Contamination
Reduction Zone (CRZ) will be a backup f{eld team available in the
event of an emergency incident involving the downrange field teaz.
This will be especially important when Level B operations are

conducted. In addition, the Command Post will be manned during all

times when teams are downrange, communications will be maintaine”, N

and personnel will be available to assist in deconning procedures
for personnel and equipment. Decontamination equipment will be

located in the Contamination Reduction Corridor.

COMMUNI CATIONS

o Walkie-Talkies - Hand held units will be utilized by field teams
for communication between downrange operations and the Command
Post base-station.

o Telephones — A telephone will be jocated in the Comm.n< Pos:

trailer in the Support Zone for communication with ezergency

services/facilities.

Air horns = These will be carried by downrange field teams and

also will be maintained at the Support Zone for initiation of

mmmwmamnw ewasnation procedures (see Section XV),

100 NA&S
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o Hand signals - To be employed By downrange field teams while
utilizing tﬁe buddy systemn. ,

Voice Amplification Syétem - Optional battery operated voice

aoplifiers may be used by teams in Level B protection if needed,

and as necessary when downrange operations are conducted.

100 WAS
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] _ 1.0 SITE SAFETY MONITORING
|

All site environmental monitoring will be accompanied by ,
: meteorological monitoring of appropriate climatic conditions. Area
and perimeter monitoring will accompany activities involving the i

|
| potential release of contaminants. '

1.1 Health and Safety Reconnaissance

Monitoring will be performed during the H&S Reconnaissance by the
H&S Officer. .This monitoring will confirm the level of protection
to be utilized during the reconnaissance itself. It will also be
used to establish the levels of protection for planned operations,
. especially those involving tank and building sampling. lMonitorin:
will include investigation of the presence of combustible gases,
volatile organicé, oxyvgen levels in confined spaces, and presence
of airborne toxic compounds. Instrumentation will include, but nz:
be limited to, the MSA 260 Combustible Gas Indicator with Oxvgzen
“ijeter, a Photoionization Detector and/or Flame lonization Detectnr
i (FID). Colormetric detector tubes (MSA or Draeger) may be usel as

appropriate when indicated by the H&S Officer.

1.2 * Well Drilling Operations g
A H&S Officer will be present and provide monitoring during 'g
drilling operations. A PID and/or FID will be utilized to monitor "~
the breathing zone, the borehole and all geological samples upon tf
their retrieval. Drill cuttings will also be monitored. A }S
Combustible Gas Indicator with oxygen alarm will be used to monitor

the borehnle for the presence of combustible gases. Monitoring of
any fluids produced during well development will also be
conducted. All drilling locations will be checked'for the presence |

of undergroﬁnd utilities before operations begin.

~
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1.3

Monitoring for Tank/Pipe/Vessel Sampling

Air mqnitoring will be performed before and periodically during
operations, when tanks, pipes, vessels, etc. are to be sampled.
Monitoring will be performed with a PID and/or FID for the presence
of organic vapors and with a combustible gas indicator for the
presence of a potentially explosive environment. Continuous
monitoring will be emploved when the sampling oneration has the
potential to release airborne contaminants or to create an
explosive environment. In such a situation where the potential for
offsite receptors to be exposed to released air contaminants that
have otherwise been contained or stored, and such a reiease cannn*®
be shut down or eliminated, perimeter monitoring, downwind‘of the
source, will be emploved., Specific sampling procedures and
locations will be determzined based on invasiﬁe actions being
conducted on the safe and meteorological conditions at the timec.
When monitoring operations must be conducted in a confined space,
initial entrv will be made in Level B protection. A confined snace
is defined as anv space or enclosure that has limited entry orT
egress; may have limiteﬁ ventilation; may contain or produce life
threatening atmospheres; and which is not 1ntended for continuous
emplovee occupancv. When monitoring has been performed and upon
approval of the H&S Officer, downgrading of réspiratory protectio.
may be implemented. In situations where the definition of a
confined space is marginal, special caution requiring monitoring
for the presence of sufficient oxvgen (more than 19.5%) will be

performed before activities can be conducted in Level C.

Procedures for confined space entry, provided by CECOS, are

' provided in Appendix A to this HASP. All procedures to be utilized

will be subiect to the provisions and policies established in

Ebasco's Corporate Health and Safety Program.

Loo NZXs
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1.4

Monitoring Dufing Building Sampling

Monitoring with a PID and/or FID will be used when the area to ¢
entered has restricted or no véntilation and initially before any
sampling operations coxmence. Monitoring will also be required to
check for the presence of combustible gases andvto establish oxygen
jevels for selection of appropriate respiratory protection. Area
monitoring will be performed as part of the air monitoring prograz
at the discretion of the Hé&S Officer and where monitoring with
direct reading instruments indicates. No special continuous
monitoring requirements will be emploved for sampling buildings
which are completelyv open to the air and when only surficial

sanpling is to occur.

T00 HNAS
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2.0  PERSONNEL MONITORING PROCEDURES

Persons identified by the Site Manager, in coﬁsultation with the
H&S Officer, will be selected to wear organic vapor dosimeters or
portable sampling pumps with a variety of collection media
emploved. Such collection media may include, TENAX and XAD resins,
charcoal or cassettes with silver membr&he and glass.fiber-
_filters. This mornitoring is very important for pe;sonnel

repeatedly entering confined spaces or established toxic areas.

3.0 PERSONNEL MIDICAL MONITORING -

All Ebasco and subcontractor personnel working on the .site are |

"required to have taken and passed their TOX 1 medical exam or
’ equivélent and annual re-exam as per corporate policy establishe?
in Ebasco's Health and Safety Program for Hazardous Waste Sites.
A1l personnel will alsn complete the medical data sheet providel in |
Sectinn XVIII of the HASP. No other special monitoring will be
emploved unless: an incident involving an overt exposuTre OCCuTs,
personnel monitoring indicates the concentration of substances o
. type and level of particular concern, or the HAS Officer in

tisq with the H&S Supervisor elects to perfora such

W

| cansult
monitoring. If site work is to be conducted during warmer weather
when heat stress may become a consideration, the H&S Officer will
fmcrigyuse heat stresc monitoring through the use of the wet Bulb

Globe Temperature (WBGI) Index establishing work-rest reglwmes,

NAS

liquid intake and, where approoriate, pulse monitoring.
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1.0 GENERAL SAFETY CONSIDERATIONS

building, facility or spill locatiom.

1.1 Health and Safetv Reconnaissance

special awarness of meteorological conditions.

and instituted by the Health and Safety Officer.

levels of protection for future site operationms.

recorded and egress/evacuation routes checked.

since the H&S Reconnaissance will precede all other field

particular attention should be paid to the structural integrity of
the building for the safety of the recon team and for future

sampling operations. Any physical hazards will be noted an<

Complete monitoring will proceed all sampling activities, with

For environmental
samplihg, avoid contact with materials. All field sampling will be
performed under the level of protection described in Section VIII,
The level of
protection will be established by review of facility history,
available data, and especially by the results of the Healt! an<

Safetv Reconnaissance (see Section IX and below) performed for eac:

Safety considerations during the A&S Reconnalssance are ioportan:

operations. The H&S Reconnaissance will “,e conducted under Level
C; however, Level D may be used in presently occupied areas a=i
those opernlv exposed to the air, e.g., at the site entrance,
provided there is sufficient support information to justify level
protection., TIhe recon team will maintain line of sight with eac.
other at all times. Monitoring will be performed as indicated in
Section IX and will be used to alert the recon tean if a dangerous
situation exists and will also be utilized to assist in prescribian
No containers,
vessels, pipes, vats, etc., will be opened or confined spaces

- entered during the site recon. When buildings are to be entered,

HAS
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1.2

1.

3

Tank, Pipes and Vessels

'CECOS Environmental, Inc. will perform tank and other vessel

sampling. CECOS' Health and Safety program will be subject to
review and approval by Ebasco and must, at a minimum, be as
stringent as Ebasco policy and contain specific procedures for
confined space entry and tank/pipe sampling (see Appendix A).
Extreze caution should be given during sampling operations
involvinz confined spaces {ncluding tanks, pipes, vats, etc., aré
areas where poor or no ventilaton exists. Level B protection will
be'employed in these situations. Other levels of personnel
protection may be required;and will be specified by the Had
Officer. Considerations should be given to spili potential,
residues under pressure, presence of flammable/combustible
materials, hazardousness of contaminants, etc. The buddy syvstex
will be utilized at all times and copmunications maintained with
Comnand Po-t. Fullyv equipped backup personnel will be on stand-ov
{n the CRC or other suitable location in case of an incident.
EmeTgency evacuation routes 2= safe areas will be establishes 35-°
emergency signals confirmed before operations commence. Healtn au:
Safety personnel must be alerted prior to initiation of satpling

and will observe the sampling team while they are conducting thes«

operations.

Well Drilling and Sampling

A H&S Officer will be present during all drilling operations
(geological sampling) and will ensure monitoring to verify that
appropriate levels of protection and safety procedures are
utilized. He need not be present during well development orT
sampling provided prescribed equipment is worn and appropriate
procedures followed. The H&S Officer will audit these operations
perioiically to ensure compliance with safety procedures and
practices. All drilling and associated operations will be
serfermed with spark proof tools and intrinsically safe equipment

NAS
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1.

4

when the potential presence of combustible gases exists. The
location of safety equipment and evacuation procedures will be
established prior to initiation of operations. The use of
salamanders or any other open flame devices is prohibited. For
groundwater sampling from monitoring or observation wells, all
wells will initially be opened at Level C protection. The well
head will be monitored with a PID and/or FID and a Combustible Gas
Indicator. If readings indicate Level C protection is required,
installation and sampling will be done at Level C. If readings are
consistent with Level D criteria, then installation and sampling
can be performed at Level D. Wells may be.vented and rechecked to
downgrade sampling to Level D if criteria are met. This must be .
vefified and approved bv the site H&S Officer who will provide
monitoring for verification and worker safety. Proposed locatir::
for drilling will be checked for the presence of undergrouni

utilities before operations may begin.

’Buildihg Samnling

Prescribed clothing will be worn at all times. During buillinz
sampling, safety considerations will be given to access to propas-
sazpling locations within the building. Such consideratons will
include structural integrity of the access point and the evacuatio~
procedures and routes out of the location. Safety harmesses will
be used where the potential for falling gxists, as well as during
entrance to confined spaces where appropriate. Monitoring will be
performed during sampling operations and communication with the

Comaand Post maintained.

The buddy system will be utilized at all times. Attention will
also be given to the potential to damage exiéting utilities, if

any, and penetrating pipes or similar structures during invasive

oo WNAS
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1.5

sampling techniques. Upgrading of protection levels will be
enployed when necessary, especially if any confined spaces must be
entered. Buildings will generally be sampled in Level C
protection, however, upgrading may be appropriate for saopling in
confined locations or where monitoring data indicates the presence
of organic vapors or low oxygen levels. The H&S Supervisor will be
consulted by the H&S Officer before modifying amy protection
levels. Sufficient intrinsically safe light will be provided when
conduciing sampling operations im structures where no electric
utilities are provided and insufficient natural light exists.
Sampling teams will be fully aware of the location of all safety
equipment and will be briefed as to use and other emergency

procedures.

Soil, Surface Water, Liquid Waste Sampling

Sampling of solls, standing liquids, and other sampling in open
areas will be performed in Level C protection; however, downgrz-i".
may be appropriate where indicated by the H&S Officer in
consultation with the H&S Supervisor. Personnel must wear
prescribed clothing at all times including eye protection, chemica:
resistant gloves and splash aprons (where appropriate) when
sampling liquids. Do not lean over open drums, vats, basiné
without using a safety line and/or harness. Sample bottles should
be bagged prior to sampling to ease decontamination procedures. B2
aware of emergencj evacuation procedures and the location of all
emergency equipment, including spill containment materials, prior
to sampling. Practice contamination avoidance at all times.
Utilize the buddy system and maintain comnunications with Command

Post.

100 ~ N&S
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2.0 Sample Handling/Shipping/Laboratory

with samples.

eye/face protection.

Personnel responsible for the handling of samples will wear
Level D protection including chemical resistant gloves and
Samples should be identified as to their
hazard and packaged as to prevent spillage or breakage. Any
unusual sample conditions should be noted. Lab personnel will
be advised of sample hazard levél and the potential contaminants
present. This is to be accomplished when necessary:by a phone

call to lab coordinator and/or including a wriiten scitement

WA
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All pefsonnel and equipment exiting Exclusion Zone will be thoroughly
deconned. Figures 4 thru 6 illustrate decon procedures for field
workers. Personnel will be available in the contamination reduction
corridor to assist in decontamination of dbwnrange.field_teams. A change

trailer will be provided for field teams and will be located in the
CRZ/Support zone. ‘

Decontamination of heavy equipment will be performed in a separate
location estabtlished as a restricted area within the Exclusibn Zone.
Heavy equipment decontamination will include provisions for minimizing
accunulation of decon water and transport of mud from the decon area ang
wind screening provided to prevent the spread of air contamiﬁants. The
surface area of the pit shall be sufficient to accommodate the largest

piece of machinery. An alternate location may be chosen 1f, in the

judgement of the H&S Officer, it provides sufficient wind screening ani
. isolation from field operations and the public, and provided no danger
froz the spread of airborne contamination exists. Equipment require:
includes a steaz generator with high pressure water, waste containers,

provision for wind screening, and rinse and washwater control.

A1l portable monitoring equipment will be bagged or contained in such &
way as to alloé for simple decontamination procedures. Decontazinatiocn
equipment includes drums for dispnsal, wooden palats, galvanized steel
basins, long handle bristle brushes and sponges, cleansing solutions,
plastic bags and impervious lining material, hand pump sprayers, and
material for demarcation of CRC and for establishing restricted areas

around each specific activity being conducted. Personnel responsible for

steam cleaning shall use Level C protective equipment and employ the 4
buddy system. This area is off-limits to all non-essential personnel. Z
Special consideration should be given to wind speed and direction and 2
downwind areas should be kept free of personnel in order to avoid -
potential airborne contamination. Eg
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~ EXHIBIT 4.

LEVEL B DECONTAMINATION PROCEDURES

EXCLUSION ZONE

SITE SITE
X EXIY HOTLINE X RENTR'Y X
' {
Y 1
SEGREGATED B
1 | EQuUIPMENT ]
DROP ‘ ,
]
U I
GROSS v}
2 | OUTER BOOT COVER & bl
GLOVE WASH/RINSE il
, ]!
N
GROSS N
3 T SUIT { |
WASH/RINSE t]
bL
SCBA TANK &
4 | EQuiPMENT
4 | BACK PACK CHANGE
REMOVAL
BOOT COVER CONTAMINATION
" S OMOVAL REDUCTION
. .CORRIDOR
BOOT TAPE REMOVAL
6 | INNER BOOT
WASH/RINSE
» TAPE REMOVAL
OUTER GLOVE REMOVAL
BOOT/SUIT
18 ) INNER
REMOVAL FACEPIECE FACEPIECE GLOVE
REMOVAL WASH/RINSE  REMOVAL
9 10 11
CONTAMINATION CONTROL LINE '
[ ] [ * [ [ ] L] 3 []
FIELD
REDRESS WASH/RINSE
13 12

SUPPORT ZONE
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LEVEL C DECONTAMINATION PROC

EXHIBIT 5

" EXCLUSION ZONE

EDURES

SITE SITE
X EXIT X HOTLINE __n.smn'v x x
SEGREGATED ! |
1 | EQUIPMENT ( {
DROP 1 |
) |
| |
GROSS K
2 | OUTER BOOT COVER & !
1 GLOVE WASH/RINSE : :
GROSS N
3 SUIT b
WASH/RINSE K
[}
] 4 | EQUIPMENT
BOOT COVER CHANGE
4 REMOVAL
 TAPE REMOVAL
g | INNER BOOT ' CONTAMINATION
WASH/RINSE REDUCTION
CORRIDOR
6 TAPE REMOVAL
OUTER GLOVE REMOVAL
7 | BOOT/SUIT
REMOVAL -
. INNER
8 9 10| GLOVE
' REMOVAL
RESPIRATOR RESPIRATOR
REMOVAL WASH/RINSE
CONTAMINATION CONTROL LINE
[] [ [ L[] o [} [ ] [] D ¢ G
FIELD
12 11} wasH/RINSE
REDRESS

SUPPORT 2Z0ONE
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LEVEL D DECONTAMINATION PROCEDURES

EXHIBIT 6

EXCLUSION ZONE

SITE ' SITE
X X EXIT HOTLINE X R|ENTR'Y X
i W
I
SEGREGATED by
1| €QuUIPMENT T
DROP Pl
CONTAMINATION N
REDUCTION OUTER BOOT COVER Ak
CORRIDOR REMOVAL Vb
2| OUTER GLOVE vl
REMOVAL B
. 3 | EQUIPMENT
HANGE
3] SUIT/GLOVE | C

& BOOT REMOVAL

CONTAMINATION CONTROL

a "FIELD
WASH/RINSE

5 | REDRESS

SUPPORT ZONE
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EBASCO SERVICES, INC.

HEALTH AND SAFETY PLAN
FOR HAZARDOUS WASTE SITES

PAGE390F 51

. SECTION

X11. DISPOSAL PROCEDURES‘

REVISION 1

DATE _12/84

All disposable protective clothing, gloves, boots, suits and cartridpes
will be collected and bagged/drumnmed as appropriate. Contaminated
washwater and excévated materials will be collected and will be disposed
of appropriately. As fgr as practical, dedicated or disposable equipment
should be used for sampling; disposable equipment will be bagged and/or
drummed for disposal as above. Drums used for disposal of contaminated
materials will be properly labelled and secured. All potentially
contaninated materials will be collected and appropriately stored upon
termination of site operations.
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' HEALTH AND SAFETY PLAN 0 e 51
EBASCO SERVICES, INC. FOR HAZARDOUS WASTE SITES PAGED oF 21
_ 2
SECTION REVISION o
XITI. EMERGENCY PROCEDURES DATE __3/85

Post where communicatins.will be provided.
will also be posted. Any event listed below will be reported to the

NJDEP Site Manéger and the Ebasco Project Manager.

In the event of overt personnel exposure:

water. wash/rinse affected area for at least 15 minutes, decon then

All emergency phone numbers

Skin Contact: Use neutralizing agent, coplous amounts of soap ani

provide appropriate medical attention if necessary. Eyewash ant

emergencv showers will be provided‘onsite at the CRZ.

INHALATION: Move to fresh air and/or, if necessary, decon/transport

to hospital.
INGESTION: Decon/transport to hospital.

INNOCULATION: Decon, transport for professional medical attention At

Kearny Police (Azbulance): (201) 998-1313
Azbulance (direct): (201) 997-7500
west Hudson General Hospital: (201) 991-3400

University Medical Center: (201) 456-5133
Universitv Med. Center Ambulance: (201) 456-629)
NIDEP "Hot Line": (609) 292-7172

Ep event of personnel injury:
Emergency first aid applied onsite as deemed necessary. Decon

transport the individual to nearest medical facility if needed.

Officer will supply medical data sheets to appropriate medical

personnel as requested and complete accident report.

Kearny Police (Ambulance): (201) 998-1313
Apbulance (direct): (201) 997-7500

West Hudson General Hospital: (201) 991-3400
University Medical Center: (201) 456-5133

University Med. Center Ambulance: (201) 456-6290
NJDEP "Hot Line": (609) 292-7172

and

-t
Sal

The emergency/contingency procedures below will be posted in the Commanc
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HEALTH AND SAFETY PLAN
EBA RVI .
SCO SERVICES, INC FOR HAZARDOUS WASTE SITES PAGE4LOFL
‘ ) REVISION 2
SECTION
XI1I. EMERGENCY PROCEDURES (Cont 'd) DATE _3/85 -

3.

In event of potential or actual fire or explosion:

Immediate evacuation of site (air horn will sound for 15 second
intervals) - Notify local fire and police department, NJDEP "Hot

Line,” and other appropriate emergency response groups 1f Lower
Explosive Limit values are above 25% in ambient air.

Kearny Fire Department: (201) 991-1400

Kearnv Police Department: (201) 998-1313
Denartment of Health: - (201) 997-0600
NJDEP "Hot Line": (609) 292-7172

In event of potential or actual ionizing radiation exposure:

No indication for the presence of ionizing radiation.

In event of environmental incident (spread of contamination):

Secure spreai of contamination if possible. Notify local authorities
of possible evacuation of impediate area if spread of contarination
will affect adjacent propetties, ad jacent waterbodies or if spreai of
contauination cannot be controlled or if monitoring at site perimet-"
wifh a PID and/or FID indicates organic vapors emitted from the
source of spreading contamination are 0.2 ppm above background.
Notify H&S Supervisor, Ebasco Project Manager and NJDEP Site Manager,
emergency response groups, and National Response Center (NRC) when

appropriate.

Kearny Police Department: (201) 998~-1313
Kearny Department of Health: (201) 997-0600
Project Manager: (212) 839-1095

H&S Supervisor: (212) 839-1047

National Response Center (NRC): (800) 424-8802
NIDEP “Hot Line": (609) 292-7172

100 WAS3
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HEALTH AND SAFETY PLAN 44 51’
EBASCO SERVICES, INC. FOR HAZARDOUS WASTE SITES PAGE2XOF 2.
. 1
SECTION REWISION =
: DATE 12/84 .
XIV. HOSPITAL ROUTE

Primary Hospital: West Hudson General

206 Bergen Avenue
Kearny, NJ
(201) 991-3400

Back-up Hospital: University Medical Center

NJ College of Medicine
Bergen Street (between So. Orange Ave & W. Market St.)
Newratk, NT

(201) 456-5133

Directions to west Hudson General Hospital:

e snuth on Jacodbus (L. mi.) nate left at first light ornto
Lincoln Highway - west (to Newark).

Prascc? across the Passaic River; road changes to RaymonZ :olv:
Stav left when Rd forks (.8 mi).

Froceed 1.9 mileé, (past River Bank Park) go under overpass ar.? .
take left onto Market Street and immediate left onto Jackson
Street.

The Jackson Street Bridge crosses Raymond Blvd. and proceeis
north to Harrison, hJ. A

Jackson changes to 4th Street Harrison anq then changes to
Kearny Ave in Kearmy, NJ. _

(2.1 miles to Bergan Street froum Jackon street Bridge)

Right on Bergan Street; hospital is in third block (.2 mi).

100 NAS
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MEALTH AND SAFETY PLAN e 45aE 51
EBASCO SERVICES, INC. FOR HAZARDOUS WASTE SITES ~ PAGEZ=0F=>2
REVISION
SECTION DATE T
XIV. HOSPITAL ROUTE (Cont'd) , T

Directions to University Medical Center in Newark:

Go south on Jacobus (.4 mi) make left at first light onto
Lincoln Highway - west (to Newark).

Proceed across Passaic River; road changes to Raymond Blvd.
Stay left when Rd forks (.8 mi).

Raymond Blvd. intersects with Market Street at Pennsylvania
Station .5 miles, stay.left.

Proceed under railroad station on Market Street; at fork in roa*
(.8 mi) stav left on market st.

At second for k (.6 mi) keep straight

The University Medical Center will be visible on left.

Make left on Bergaﬁ Past hospital; go approximately 3/4 block

and find Emergency Entrance 2nd entrance on lefr.

100 NAS
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HEALTH AND SAFETY PLAN 4
EBASCO SERVICES, INC. FOR HAZARDOUS WASTE SITES PAGE 460F51
: REVISION _2
SECTION . DATE . /RS -
XV, EVACUATION PROCEDURES

Evacuation Procedures: In the event of an emergency situation, such as

fire, explosion, significant release of toxic gases, etc., an air horn
will be sounded for approximately 15 seconds indicating the initiation of
evacuation procedures. All personnel in both the restricted and norn-
restricted areas will evacuate and assemble near the Support Zone tfailer
or other safe area previously agreed upon and as identified by the H&S
Officer onsite. The location should be upwind of the site as determined
by the wind direction. For efficient and safe site evacuation and
assessment of the emergency situation, the Ebasco Site Manager or his
designee in consultation with the NJDEP Site Manager or 0SC, if
available, will have authority to initiatebproper action if outside

' services are required or to initlate evacuation of adjacent properties

and township notification, if required. Under no circumstances will
incoming pérsonnel or visitors be allowed to proceed into the area once
the emergency signal has been given. The H&S Officer must see that
access for emergency equipment is provided and that all combustion
apparatus has been shut down once the alarm has been sounded. Evaczuasti--
routes for site operations, éspecially when building entrance is
involved, will be described during safety briefings. Notification
procedures necessitated by evacuation will be as indicated in Sectisn
YIil, EvaCuétion will be implemented if contaminated material previously
contained or stored will spread onto adjacent properties or water bodles
or if ambient air measurements for combustible gases exceed 25% of the
Lower Explosive Limit or if continuous measurement of organic vapors
exceeds 0.2 ppm above background at the site perimeters as measured with
a PID or FID, and the release of organic vapors cannot be shut off or
eliminated.

100
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HEALTH AND SAFETY PLAN 47 e 51
eaAsco.seawces, INC. © FOR HAZARDOUS WASTE SITES PAGE*/0F21
o REVISION _1 .
SECTION DATE __12/84
XVI. PERSONNEL AUTHORIZATIONS

Personnel authorized to enter the Syncon Resins Site while Ebasco 1is
conducting field operations must be certified by the Project Manager and
the H&S Supervisor. Authorization will involve completion of appropriate
training courses, medical examination requirements, and review of this
HASP. A waiver system for non-Ebasco personnel may be employed which
will also provide authorization. In either case, all personnel must
utilize the buddy system or trained escort, and check in with the Site
Manager and the H&S Officer at the Command Post.

1. Ebasco Team Personnel Authorized to Perform Work Onsite:

1. 11. | B
2, | 12.

3. . 13,

&, , 14,

5. 15.

0, 16.
7. | ‘ 17,

3. 18.

S. 19.

10, 20.

2. Other Persnnnel Authorized to Enter Site

1. 6.
2. 7.
3. 8.
4, 9.
5 10.

HAS
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HEALTH AND SAFETY PLAN

FOR HAZARDOUS WASTE SITES PAGE480OF3L

EBASCO SERVICES, INC.

REVISION __1
DATE _12/84 . ___

SECTION
XVII. ADDITIONAL WORK PRACTICES

Additional Health and Safety practices not previously specified in this
piam.

Refer to H&S officer for specific concerns for each individual site

‘task. Do not climb over/under tanks, or other obstacles and always
emplov buddy systew. Practice contamination avoidance, on and off-site.
Plan activities ahead of time, caution in regard to concurrently running
activities. Also, due to the unknown nature of waste placement and
utility locations at the site, extreme caution should be practiced dur{i
invasive activities. Applv immediate first aid to any and all cuts,
scratches, abrasions, etc. Be alert to your own physical condition an:
watch vour buidy for signs of fatigue, exposure, etc. A work/rest regi-
will be initiated when ambient temperatures and protective clothing
create a potential stress situation. No work will be conducted in the
dark or without appropriate supervision. Task safety briefings wil? ¢

neld prior to onset of tasx WOTk. Know your Health and -Safety Pla-.
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HEALTH AND SAFETY PLAN '
R INC. 4
EBASCO SERVICES, INC FOR MHAZARDOUS WASTE SITES PAGE49 OFS1
SECTION | REVISION‘ 1
XVIII. MEDICAL DATA SHEET DATE _12/84

This brief Medical Data Sheet will be completed by all onsite personnel

and will be kept in the Command Post during the conduct of site
operations. It is in no way a substitute for the Medical Surveillance
Program requirements consistent with the Ebasco Corporate Health and
Safetv Program for Hazarjous Waste Sites. This data sheet will accompan:
any personnel when medical assistance is required or if traamsport to
hospital facilities is required.

Project Syncon Resins Site

Name ' : Home Telephone
Address
Age Height ~ Weight

Name of Next of Kin

Allergies

Particular Sensitivities

Do You Wear Contacts/Glasses?

Provide a Checklist of Special Medical

Conditions or prior exposures to _

hazarlous chenicals

Name of Personal Physician Telephone -

Are vou presently on anv medication?

if ves, 1isgt here -

100 WAS
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HEALTH AND SAFETY PLAN

i CES, INC. FOR HAZARDOUS WASTE $I7ES PAGESQ OFs1
EB/_ :
—_ REVISION __1 .
- DATE _12/84 =
‘ FIELD TEAM REVIEW
__© FIELD TEAM REVIEW
I have read and reviewed the Site-Specific Health and Safety Plan and
understand the information contained therein and will comply with all
Provisions indicated. '
Name
‘Employee Number
Date
Site/Project
4
”n
<
=
o
—
[

9912



 HEALTH AND SAFETY PLAN

€BASCO SCRVICES, INC. FOR HAZARDOUS WASTE SITES - PAGE >loF2
SECTION REVISION _1

X APPROVALS : OATE - December 195-

.Health and Safetv Supervisor

By their sfgnature, followfn }
8 the undersigned ¢
:zgefafety Plan vill be utilfzed for the p%otect:::xf¥ :r.thth‘. Feat
Y ot verteryil ° e health and

the Syncon Resins Site.

Prcject Manager

Manager, Health and Safety

Regional Vice President

T00 NAS
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EBASCO SERVICES INCORPORATED

FIELD SAMPLING PLAN
FOR
FEASIBILITY STUDY AT THE

SYNCON RESINS SITE

KEARNY, HUDSON COUNTY, NJ

APPROVED BY:

- :
i: ) Ebasco Project Manager

T Granger

R T:ice : NJDEP Project Manager

DATE
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I.. INTRODUCTION

Field investigations will be conducted to identify the presence of

hazardous substances and develop and evaluate remedial alternatives to

determine the most cost-effective and environmentally sound remedial

action to be implemented at the Syncon Resins Site.

about 15 acres along the Passaic River in an industrial area of Kearny,

N.J. Objectives of current field investigations are:

o To determine the nature, spatial extent and severity of

groundwater, saturated and unsaturated soils and air

contamination at the site

To determine the nature of hazardous substances contained in

storage tanks and lagoouns onsite.

To determine the nature and extent of contamination of onsite

structures and their structural integrity.

‘ ' This document presents the field sampling plan which defines sampling
philosophies, and procedures to be followed during all field

investigations.

[o]

7528¢

Specifically, the field sampling plan addresses:

Reconnaissance surveys that will be conducted to preliminarily

identify soil/sediment/air contamination and finalize sampling

locations (Section 1I);

Number and type of samples (soil, sediment and surface water,

air, leachate, groundwater, storage tank) (Section II);

Sampling locations (Section II);

Field and laboratory analyses to be performed on collected

samples (Section I1I);

Sampling procedures including sample containers,,presérvation
methods, holding times and labelling and packaging of samples

(Section IV);

The site encompasses

100 ixs
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o Decontamination procedures that will be utilized to prevent

cross-contamination of samples (Section V); and

0 Calibrgtion ptbcedures for field instrumentation (Section VI).

o Drilling and soil sampling procedures (Appendix A).

o Tank sampling procedures (Appendix D)

o Structure dust sampling procedures (Section IV)

o Building integrity evaluation procedures (Séction IV)..

o Photogrammetric Specifications (Appendix B).

o Chain-of-Custody Form, and Log of Boring Form (Appendix C).
Field investigations will be performed in accordance with the Field
Sampling Plan, the Health and Safety Plan, and the Quality Assurance

Project Management Plan (QAPMP). These plans have been properly
referenced in the Field Sampling Plan, where appropriate.

7528g 2
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II. FIELD RECONNAISSANCE AND SAMPLING LOCATIONS
A. Reconnaissance Survey

Ebasco's field investigations are sequenced to provide the required
information quigkly, efficiently, and at a minimum cost. The initial
reconnaissance survey will qualitatively indicate the horizontal extent
of contamination. Based on the survey results, the sampling'locations

will be finalized for soil, groundwater, waste and air samples.

Ebasco will conduct a reconnaissance survey prior to conducting-any other
field work to locate potential physical hazards, e.g., leachate seeps and
lagoons, tank and drum locations, etc.; to establish locations of
decontamination facilities for personnel and heavy equipment; and to
identify any other site condition significant to the safe and efficient
conduct of site work. Survey grids on approximately 100 foot centers
will be established to provide uniform coverage of the site area. Air
monitoring through the use of a photoionization and.flame ionization
detectors will be performed to establish the levels of volatile organic

contaminants. The presence of combustible gases will be measured using a

combustible gas indicator and oxygen meter.

Survey grids will be set up to provide coverage of the site area. The
initial grid spacings will be on approximately 100 foot centers. A
tighter grid spacing may be used to define the edges of areas showing
anomalous values, as indicated by the reconnaissance survey. The surveys
will be run along the regularly spaced grid lines and nodal points will
be marked and labeled. End points of every fifth grid line will be ‘
surveyed by the surveyors (VEP) to provide control., Surveying activities
will comply with NJDOT specifications (Appendix B). The survey |
instrument reading at each nodal point will be recorded and plotted on &

site map, allowing areas of elevated contaminant levels to be quickly and

easily delineated.

75285 3
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These reconnaissance survey methods will give real time data and will
require little post-field interpretation. This will assist us in
locating monitoring wells to best delineate the horizontal extent and
levels of contamination. In conjqnction with the reconnaissance survey,
a visual 1nspectibn of the site will be conducted to locate and mark any
surface runoff channels, seepage areas, or other anomalous conditions

that would require further investigation.
B. Soil Investigation

Fifteen (15) soil borings with permanent wells will be established at the
approximate locations indicated on Exhibit 1. These borings are located {
so as to best define the sources of the different contamiﬁant plumes.

The locations of the borings will be reconfirmed after assessing the

results of the reconnaissance survey. Prior to any subsurface work, the

area will be screened with a metal detector to aid in avoiding buried

drums or other metal debris. Twelve (12) permanent well borings will 1
extend approximately 17 feet below the land surface. Thrée (3 :
intermediate wells will extend 20-30 feet below the land surface.

These borings will be used to help determine the depths of contamination
and the three dimensional groundwater flow direction. Continuous
split-spoon sampling will be done from the surface to the bottom of the
boring to provide a continuous boring log. Drillinmg and sampling methods
will conform to the appropriate ASTM, NJDEP, and EPA standards, the QAPMP
and this document. There are three well clusters to be installed at this
site, each consisting of a shallow and intermediate well. Due to their
close proximity, only the intermediate well will be continuously

éplit-spooned and sampled for chemical analyses.

All split-spoon samples will be analyzed to detect volatile organics
using a PID meter. The PID screening will assist in obtaining

representative samples. Soil samples for chemical analyses will be taken

NAS

from the unsaturated zone (approximately 3 to 4 feet thick) in all
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borings. Discrete samples for each split-spoon in the unsaturated zome
will be t#ken for a full priority pollutant scan. Immediate sampling of
~ each split-spoon will minimize loss of the volatile fraction. The
analytical results of the unsaturated soils will be used to characterize
the contamination in the narrow dry horizon above the groundwater.

Saturated soil samples will be collected from the permanment vell boring.
The samples from this interval (approximately 12-15 feet thick for the
gshallow wells and 20-25 feet thick for the intermediate wells) will be
composited upon sample collection. Soil samples six (6) inches in length
and taken from the center of the split-spoonm, and/or contaminated
sections based on visual observatiom, and/or contaminated sections based
on direct reading instruments (i.e., OVA, HNU, e;c.), will be composited
and mixed in a stainless steel container with a stainless steel mixiﬂg
tool. The information from these samples will help determine potential
contamination levels in groundwater that may not be detected by present
techniques for analyzing water and yet may represent a health hazard
(e.g., PCBs). In addition to the above samples, five (5) representative
samples will be laboratory tested to determine the grain size

distribution and to confirm field identificatioms.

Complete field geologic ldgq of all botinés will be kept. These logs
will include the following:

- physical characteristics and grain size distribution of samples
(using the Unified Soil Classificatiom),

- blow counts for driving the sampler,

- presence of any visible contaminants,

- color changes,

- groundwater level,

- thickness of individual units, and

- any other conditions encountered during drilling.

Ebasco will use Bmpire Soils as the subcontractor to perform the borings,

obtain soil samples and install the permanent monitoring wells.

7528g ' 5
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C. Groundwater Investigation

Four (4) inch diameter stainless steel casings and screens will be

~ installed in all 15 permaunent monitoring wells. For the 12 shallow

wells, stainless steel well screens will extend a maximum of 2 feet above
the water table and form a total length of 15 feet. For intermediate
wells where the confining Igyer is thirty (30) feet or more below the
surface, the bottom ten (10) feet of the well will be screened with
stainless steel well screens. For intermediate wells where the confining
layer is less than thirty (30) feet below the surface, the bottom five
(5) feet of the well will have a stainless steel well screen. The wells
will be developed in accordance with the NJDEP specifications shown in
Exhibits 2 and 3, by pumping or surging subsequent to installation.

Water level measurements and sampling will be conducted after a lapse of
at least 72 hours following development to allow the well to stabilize.
To obtain curreant water level information, water level measurements will
be made on wells using a battery-operated water level indicator Model
51453, manufactured by the Slope Indicator Company or comparable meter.,
The water level indicator will be decontaminated between wells according

to procedures outlined in Section V.

Sampling will be conducted after wgter»level measurements have been
recorded iuv each well. Prior to sampling, 3 to 5 well volumes will be
evacuated or the well will be bailed dry. Samples will be collected as
soon as the well has recovered to a level sufficient for sampling (within
3 hours of the well evacuation). Stainless steel bailers will be used
for well evacuation and sample collection. The bailers and sample lines
will be cleaned, in the lab according to the procedures outlined in
Section V, prior to use in the field. A dedicated bailer and line will
be assigned to each well to avoid cross contamination during sampling.
All water samples will be tested for pH, temperature, and conductivity in
the field immediately following collection. To avoid sample contamina-
tion, no monitoring probe will be introduced into a sample being sent to

the laboratory for analysis.

After sampling, a slug test or constant head test will then be performed

on four of these wells to determine permeability of the site materials.
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Using the derived site permeability in conjunction with hydraulic
gradients, an analysis of the site groundwater flow and groundwater flow
rates will be made and a projected rate of contaminant migration will be'
made. The effects of the tidal fluctuations from the Passaic River will
be determined by a time series of water level measurements. The water
levels within the permanent wells and the level of the river will be

measured on an hourly basis over onme tidal cycle. -
This drilling, sampling and testing program will allow Ebasco to:

- Prepare a groundwater contour map, a site stratigraphic column,

geologic cross-sections and depths of contamination.

Determine levels and extent of contaminants in groundwater,
contaminant behavior, direction and flow rate of groundwater,

permeability of the unconsolidated sediments.

In addition to the installation of new monitoring wells, the abandoned
unuseable monitoring wells will be located and sealed according to NJDEP

regulations.
D. Surface Water and Sediment Investigation

It is highly unlikely that any meaningful data can be obtained from

samples taken from the Passaic River. The heavily industrial nature of

the site region will result in making a correlation between the analyses
of site samples and river samples not feasible. However, leachate

samples from the site will be collected and analyzed. Up to 5 leachate

samples will be collected depending upon conditions found at the time of
'sampling. We will also collect 2 samples (1 1iquid and 1 solid phase)
from each on-site lagoon by dip sampling (liquid) and dredge (solid).

The leachate and lagoon liquid phase samples will be grab samples using
clean Pyrex containers to obtain adequate volumes. . The lagoon solid
samples will be collected using a clean Ponar dredge. Chemical analyses
of these samples are discussed in Section II1. Sampling procedures,

sample containers, preservation methods etc. to be utilized are presented
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in Section IV. Samplers will be decontaminated prior and subsequent to

sanmpling as per Section V of this plan.
E. Air Quality Investigation

Phase 1

An initial project inspection of the site will be made by Ebasco Air

Quality personnel to evaluate present site conditions.

A survey grid will be established to provide proper and uniform areal
coverage of the site for the air monitoring program. Potential “hot
spots” indicated by dead vegetation and discolored soil, existing
monitoring wells and any other probable sampling locations such as large
surface cracks, lagoons, standing water and bulk storage tank areas will
also be identified. All such locations will be recorded on an aerial
photo, survey grid or site map and will be physically marked on the
ground using numbered stakes and flags. These will later be surveyed by

VEP.

For those potential "hot spots” identified in the visual inspection of
the site and for each grid point an organic vapor analyzer,
photoionization analyzer, explosimeter-oxygen meter, and hydrogen sulfide
meter will be used to determine hydrocarbon, combustible gas (including
methane) and H,S concentrations in the ambient air. This survey will
provide the data necessary to determine the important point emission
sources. A suitable site for a meteorological monitoring system will
also be selected and the monitoring system will be placed in operation at
this time. This monitoring will be conducted using a portable weather
station recording wind direction, wind speed, temperature and
precipitation. The equipment will provide real time meteorological data
which will be used extensively during the Phase II air quality sampling
program if implemented. Data will also be collected prior to the air
sampling events in order to identify any prevailing flow patterns which

should be accounted for in the selection of sample sites.

7528g 8

100 ngzg

812



Onsite and offsite topography, vegetation and structures which could
potentially effect the dispersion of contaminants will be identified.
Background control locations where upwind sampling could take place will
be established through careful consideration of adjacent roadways, nearby
industry, the availability of vacant and developed land and the location
of other sources of pollutants in the surrounding area. The locations of
the meteorological station, possible background sampling sites and areas
vhere field instrument readings were taken will be recorded on site maps
and staked in the field. Sampling times and meter readings will also be
recorded and combined with the meteorological data collected. The
objective of this phase of the program will be to identify potential
sources of hazardous air emissions at the site for further analysis.

Sampling with adsorbent media and low flow portable pumps will also be
performed in Phase I to qualitatively and quantitatively identify the
important gas phase air contaminants emitted from the site. The sampling
will be conducted with two Tenax tubes and two carbon tubes at two
offsite locations and three tenax tubes (pius one breakthrough tﬁbe) and
three carbon tubes (plus one breakthrough tube) at three omsite locations
for an 8-hour period. The location of the onsite samplers will be based
on information obtained during the survey of the site with the portable
field instruments (i.e., OVA, PID, H,5 meter).

Phase II

The objective is to determine the extent and nature of possible air
contamination on- and off-site. An air quality sampling plan will be
developed based uﬁon the information obtained during the initial site
investigation. The sampling plan will contain the location of possible
point sources of emissions, the justification for selecting sampling and
meteorological monitoring station sites, the schedule for conducting the
field sampling, and a description of the analytical methods employed.

For those point sources identified from the survey of the si;e with the
field instruments more detailed air sampling will be performed. The

basis for establishing the nature of these sources is their relationship:
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to background levels, (i.e., the upwind air quality). The sampler
locations for each day will be established from National Weather Service

_wind forecasts supplemented by the real time meteorological data provided

by the portable weather station. A sampling station upwind from the site
will be established to determine the background air Quality while
potentially contaminated sampling points will be located downwind of the
emission sources identified in the initial site survey. The offsite
monitdrs will be sited at locations of offsite workers who could be
exposed to air contaminants from the site and also where the maximum

combined impact of all site emissions 1s expected.

Particulate matter will be sampled using a pair of hi-Vol samplers, one
standard and one with a 10 micrometer head which only collects
particulate less than 10 micrometers in size. Each hi-Vol filter will be
weighed to determine total loading and analyzed for inorganic (heavy

metal) and organic constituents.

In order to obtain a recovery from the chemical analysis of the adsorbent
media the wind must flow across the sources into the area of the
samplers. Since the wind direction can vary widely during a day, the
sampling will be performed during those weather conditions expected to

exhibit steady wind direction if possible.

F. Hazardous Substance Inventory

During the entire course of the field investigation program, Ebasco will
inventory all hazardous substances encountered at the site. The purpose
of this inventory is to document by field log, photograph (35 mm color
slides) and labelling any or all substances‘which may have caused, are
still causing, or have the potential for causing contamination of the

soll, groundwater, or surface waters of the area.

The result of this inventory will be a report tabulating all hazardous
substances, giving location and data found with all relevant information
collected on each item. Any chemical analyses performed on the unknown

substance will also be included. A label or other identification will be
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attached to all containers of such substances found in the field for easy

future reference.

Each tank will be sampled when possible through existing penetrations
such as valves, fill/drain pipes, man ways etc; The site visit enabled
an initial estimate to be developed that approximately 110 tanks can be
sampled by the aforementiohed process. The remaining tanks will be
sampled through "cold” tapped sﬁmpling ports or access openings in the
tanks., ‘

In addition to the sampling for waste characterization, estimates will be
developed of the volume of material(s) in each tank, its phase or media
and the general condition of each tank. It is noted that many of the
tanks are presently protected and/or insulated with various materials and
the possibility exists that some of these insulating materials may
contain asbestos. Approximately 20 samples will be tested by x-ray

diffraction for asbestos. .

Waste compatibility testing will be performed on discrete samples taken
from each of the estimated 149 tanks. Compatibility chemical analyses
are listed in Section III. Based on the analytical results, samples will
be composited in the laboratory (a maximum of 10 compatible wastes per

composite sample) and screened for PCBs.

The sampling of tanks and vessels will be performed by CECOS. CECOS'
sampling and entry—pfocedures are supplied in Appendix D.

The results of the field sampling program provide the data base to
determine the overall methodology for remedial action on the tanks and
other vessels. Combined with the building survey for the process
structures, the waste characterization will allow the development of a

suite of alternatives for remedial actionm.
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G. Structural Investigation

The implementation of a building structural and contamination survey

requires meticulous attention to health and safety procedures.

Each structure will be evaluated during the reconnaissance survey by both
a civil/structural engineer and the Health and Safety Officer. The
location of all tanks, vats, water storage areas, piping etc. will be
identified and access points noted. In addition, any building areas or
structures found to be unsafe will be marked on plans and physically
barricaded at the site. This survey will take place prior to other '

activities at or within buildings or structures.

The structural (non-destructive) evaluation will be accomplished by
‘determining the status of main structural elements (columns, beams, load
bearing walls, etc.) first and then the remainder. Masonry and steel
will be evaluated for present conditions and anticipated remaining useful

life.

The results of this study will provide a data base for the remedial

action alternative study.

Each structure mav have unique levels of risk dependent on use history
and structural integrity. The contamination assessment, therefore,
requires a detailed review of site history, including occupants, use,
time sequencing of use, and structure blueprints. In addition, reagent
purchase orders, reagent inventory lists, available laboratory data and
disposal records will be reviewed to determine the type and quantity of
chemicals purchased and stocked in the building, and the lécation of
storage facilities within the structure. The record of chemical
synthesis activity occurring at the facility and the location of that
synthesis pfocess will also be assessed. Disposal records, if any, will

be reviewed to determine thé type and quantity of waste present, and

incompatability of materials.

US EPA approved sampling techniques for building contamination assessment
have not been drafted (N. Barkley, US EPA MERL, Cincinnati, Ohio,
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peréonal communication, May 1984). National Institute for Occupational
Safety and Health (NIOSH) industrial hygiene standards for building
contamination assessment involve dust sampling of areas where dust
collects, e.g., rafters, bends in ventilation ducts, near the ground in

corners and stairwells, tops of éabinets, window sills, etc.

Multiple dust samples will'be collected from each of 5 major structures
to form a single composite éample for each structure. Portable
"Dustbuster” type vacuum devices will be used to take the composite
samples. These devices make easy the sampling of areas where dust
collects. They also make compositing an easy operation. One vacuum
device will be dedicated for each major structure sb no Cross

contamination will occur.

If composite dusts are found to be significantly contaminated, a more

detalled sampling effort will be developed with NJDEP approval in order

to provide sufficient information for the most cost-effective

remediation. Dust samples will be treated as soil samples from the point

of collection through chemical analysis. Composited dusts will be placed

in wide mouth glass bottles which have been thoroughly cleaned.
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III.

CHEMICAL INVESTIGATIONS FOR AIR, WATER, SOIL, DUSTS AND WASTE

A. Analytical Measurements - Chemical Analyses

Described below are the types of chemical analyses that wili be performed

on vafious sample matrices collected in Task 2. These aﬁalyses are the

offered services of our contract laboratories. There are five analyses

that are used to determine priority organic pollutants and metals in
soil, dusts, water and air. There are two radiological analyses that

will be performed on ground samples, and there is a series of
"compatibility tests that will be performed on waste samples.

1

7528g

Full priority pollutant analysis with a 40 peak forward library
search: This is a GC/MS analysis for priority volatiles, acid
extractables, base-neutral organics and pesticides. Priority
metals are also included along with total phenols and

cyanides. The library search is a 15/10/15 GC/MS peak survey
for non-priority substances. Because of the cost, this
analysis was regommended for samples which would describe areas
of unknown contamination, especially 1if site-specific
information indicates the possibility of heavy pollution in

areas posing critical links to human exposure.

B/N, PCBs, Metals, CN-, Phenols: Selected composite soil
samples from the saturated zone in the monitoring wells will be

analyzed for base/neutral extractables, PCBs, 13 metals,

- (antimony, arsenic, beryllium, cadmium, chromium, copper, lead,

mercury, nickel, selehium, silver, thallium, and zinc),
cyanides and phenols. We will use this technique in
conjunction with the full priority pollutant analysis for soils
samples because of the significant cost savings this analysis

represents.

VOA and Metals: The VOA is a GC/MS ‘determination for a

volatile organic priority compound and the metals is an AA

determination for all priority metals. This analysis is
proposed for the soil field blanks.

\
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VOA: The VOA is a GC/MS deterninat;on for all volatile organic

priority pollutants. This analysis will be performed on the
trip blanks. ‘ '

Gas phase organic analysis: Following sampling, the tenmax and
charcoal tubes are thermally desorbed onto a GC column, and
then specific priority pollutant compounds are detected and
quantified with an MS system. A twenty peak MS library search
for non priority compounds will also be done. This analysis
will be performed on air samples.

Total Gross Alpha: Gross alpha radiation measurements will be .

made on all groundwater samples.

Total Gross Beta: Gross beta radiation measurements will be

made on all groundwater samples.

Waste Compatibility Tests

The following tests will be madé on each waste material

encountered on site prior to bench scale compatibility testing:

. Radiation Screen

+ PH Determinmation

. Water Reactivity

. Redox Potential Determination

. Water/Hexane Solubility Determination
. Flammability Determination

. Specific Gravity Determination

. Cyanide Determination

« Sulfide Determination

. Peroxides Determination

Bench Scale Compatibility Tests

. Composite compatible samples (a maximum of 10 compatible
wastes per composite sample)

. PCB analysis per composite
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All the above mentionmed chemical analyis will be conducted
using the techniques in our laboratory Standard Operating
Procedures Manual (SOP Manual see QAPMP).

The waste sources will be tested for compatibility on a bench
scale utilizing procedures in the following recommended guide.

. Chemical Manufacturers Association Guide to aid in the
Bulking of Compatible Waste for Treatmeat and/or Disposal

The laboratory will incorporate the techniques delineated iu a \

draft document prepared by ASTM in all bench scale
compatibility testing.

In addition, the laboratory will utilize the information
provided by J.T. Bakers Handbook on "The Management Ana
Disposal Of Hazardous and Chemical Wastes” - Section 6.2 -
Categorization of Hazardous Wastes and Section 6.3 - Guide to
Compatibility of Chemicals.

B. Chemical Investigation

Tables 1 and 2 present a summary of the chemical analyses proposed for
the Syncon Resins site. The Ebasco QA/QC Program will be applied during
sampling, preservation and transportation while our subcontract
analytical laboratories QA/QC program ﬁill be followed during laboratory
testing as identified.

Soil and Water Investigations

1. Soils - Permanent monitoring wells (unsaturated): Two discrete
samples,.each consisting of the entire split-spoon volume,
taken from the unsaturated region of twelve (12) permaneat
wells (9 shallow and 3 intermediate) will be analyzed by the
full-scale priority pollutaunt analysis (Table 1).
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Soils - Permanent well borings (saturated): One composite
sample from the screen region of 12 (9 shallow and 3
intermediate) monitoring wells will be analyzed for PCBs, total
metals, CN~ and phenols (Tablé 1.

Groundwater: Fifteen (15) water samples from the permanent
wells will be analyzed for the full-scale of priority
pollutants (Table 1).

Leachate: Three (3) leachate samples will be analyzed for the
full-scale of priority pollutants (Table 1).

.Building Dust and Floor Scrapings: Five (5) composite dust and

scraping samples (1 per major structure) from the interior of
the site buildings will be analyzed for the full-scale of
priority pollutants. If any‘of the composite samples show
significant contamination, additional testing will be performed
according to Schedﬁle C to characterize the actual areas of the
structure, 8o we can determine the extent, nature and location
of contamination. This information is required for an

evaluation of the different remedial alternatives (Table 1).

Lagoons: Four (4) lagoon samples (one liquid and one sludge,
from each of two lagoons) will be analyzed for the full-scale
of priority pollutants (Table 1).

Duplicates: Five (5) solid and two (2) liquid matrix samples
will be analyzed in duplicate for the full priority pollutant
analysis (Table 1).

Field Blanks: We have assumed twelve (12) days of sampling for
wells, two (2) days of sampling for lagooms, five (5) days of
sampling for water, and five (5) days of sampling for
buildings. Therefore, 19 field blanks will be analyzed for
purgeable organics and metals and 5 field blanks will be
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analyzed for all priority pollutants. Although only the

purgeable fraction is required by the NJDEP for soil field
blanks, we propose to measure metal contamination because

metals have been found previously im high concentration im the

~ site soil (Table 1).
9., Matrix Spikes: Two (2) water and five (5) soil matrix spikes

will be analjzed for the full-scale of priority pollutants to
determine the efficiency of the extraction procedures (Table 1).

Ten (10) shipments have been assumed and blanks

Trip Blanks:

10.
will be analyzed for the full-scale of priority pollutaats
’ I

(Table 1).

Air Investigation
Tenax/Charcoal: Three (3) on-site and two (2) off-site

locations will be sampled and analyzed for gas phase organics

1.
This will provide the needed information to assess

(Table 2).
area airborue contamination levels.
To determine the precision of air sampling

techniques and analysis 2 duplicate tenax analysis will be

2. Duplicates:
conducted for the gas phases (Table 2).
3. Travel Blanks: Two travel blanks to accompany each shipment.

Waste Investigétion
Discrete samples will be analyzed for radiation screen, pH,

water reactivity, Redox poteantial, hexane/water solubility,

1.
flammability, specific gravity, CN~, sulfide, and peroxides.
Samples will be composited iu the laboratory (a maximum of 10

compatible wastes per composite sample) and analyzed for PCBs.
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'S SEDIMENT/SOIL/WATER BUILDING SAMPLING PROCEDURES

Many water and soil samples are unstable, and therefore require
preservation when the time interval between field collection and lab
analysis is long enough to produce changes in either the concentration or
the physical condition of the constituent(é) requiring analysis. While
complete and irreversible preservation of samples is not possible,
preservation does retard the chemical and biological changes that

inevitably take place after the sample is collected.

Preservation techniques are usually limited to pH control, chemical
addition(s) and refrigeration/freezing. Their purpose is to: (1)
retard biological activity, (2) retard hydrolysis of chemical
compounds/complexes, (3) reduce constituent volatility, and (3) reduce

absorption effects.

Collection, preservation and handling of samples for the Syncon Resins
site will be in complete accord with available EPA recommended procedures
(see QAPMP). These methods are summarized in Table 3 and presented in
detail in the following subsections. In accordance with procedures
established with the laboratory, reagents required for sample
preservation will be added to the sample container(s) by the laboratory
prior to their shipment to the field.

A. Lagoon Sediment Samples

The following procedures apply to the collection of lagoon sediment

samples.

1. Sediment samples will be collected wearing protective gear as

specified by the Health and Safety Officer.
2. Sediment samples will be collected using a Ponar dredge.

3. Allow water to draw in from dredge and place samples in a stainless
steel bucket and mix contents well with a clean stainless steel

spoon.

7538¢g
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4. Take a PID reading of each sample in bucket and record.

5. Fill clean l-liter glass container and VOA glass container with
composited sediment sample and seal the containers.

6. Fill out sample log, labels and chain of custody forms.

7. Maintain samples at approximately 4°C by placing in ice chest or

other suitable countainer.

B. Boring Samples

The following procedures will be followed for collecting goil samples at

boreholes.

1. Collect samples wearing protective gear as specified by the Health
and Safety Officer. '

2. Take PID reading of each sample immediately after opening the split

spoon.
3. Geo;ogically log the sample.

4, Remove soll from the split-spoon sampler using a clean stainless
steel spoon and fill and seal sample bottles (l-liter amber glass

container and a 40-m1 amber glass contaimer for VOA analysis)

(unsaturated soil samples).

Remove soil from the middle six (6) inches of the split-spoon
sampler, and/or contaminated sections of the sampler based on visual
observation, and/or contaminated sections based on direct reading

instruments (i.e., OVA, HNU, etc.), using a clean stainless steel

spoon (saturated soil samples).
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Place samples in a stainless steel containerAand mix well with a

clean stainless steel mixing tool (saturated soil samples).

Fill clean 1-liter glass countainer and seal containers (saturated
soil samples).

Fill out sample log, iabels and chain-of-custody form.
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8. Maintain samples at approximately 4°C by placing in ice chest or

other suitable container.

Soil sample storage and'handling requirements will be in accordance with

Test Methods for Evaluating Solid Waste. However, based on discussions

with EPA, preservation methods developed for wastewater and aqueous

sludge samples are not appropriate for soil samples. Therefore,
preservation of soil/sediment samples will only consist of refrigeration

at 4°C.

C. Water Samples

Two (2) lagoon water samples and three (3) leachate samples will be
collected.' The following sampling procedures will be utilized:

1. Wear protective gear as specified by the Health and Safety Officer.

3. Collect grab samples initially in clean Pyrex containers.

4. Transfer samples to sample containers and preserve as specified in

Table 3. Water samples for total dissolved metals must be filtered

per EPA methodology before being preserved.
5. Fill out sample log, labels and chain of cuétody forms.

All water samples will be prepared as summarized in Table 3 and detailed

below.

1. VOA

o Use vials of 40-ml capacity or larger equipped with a screw cap

haQing a hole in its center. Septum should be of Teflon-faced

silicone. Collect duplicate samples at each site (1.e. field

samples, trip and field blanks).

Fill the sampie bottle just'to overflowing in such a manner that
no air bubbles pass through the samples as the bottle is being

filled.
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o Seal the sample bottle, so that no air bubbles are entrapped in

it. If preservative has been added, shake vigorously for 1
minute. Maintain the hermetic seal on the sample bottle until

time of analysis.

Samples must be iced or refrigerated at 4°C from the time of

collection until extraction.

o All samples must be analyzed within 14 days of collection.

Base/Neutral and Acid Extractable Organics

Use amber-colored glass containers of 1-liter volume fitted with
screw caps lined with Teflon. If amber bottles are not

available, protect samples from light.

For sample collection, use conventional sampling practices,

except do not prewash bottle with sample before collection.

Samples must be iced or refrigerated‘at 4°C from the time of

collection until extraction.

Test the samples for residual chlorine using EPA methods 330.4 or
330.5.

If residual chlorine is present, add 80 mg of sodium thiosulfate

per liter of sample.

Adjust pH to within range of 5 to 9 with sulfuric acid or sodium
hydroxide. Record volume of acid or base used. Check pH with

wide range pH paper.

Samples must be extracted within 7 days and analysis completed

within 40 days of extraction.

Peéticides/Polychlorinated Biphenyls (PCBs)

o Use amber-colored glass containers of l-liter volume fitted with
7538g
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screw caps lined with Teflon. = (If amber bottles are not

available, protect samples from light).

- While collecting the sample, use conventional saﬁpling practices,
except do not prewash bottle with sample before collection.

o Adjust pH to within range of 5 to 9, if necessary, with sulfuric
acid or sodium hydroxide. Record volume of acid or base used.
Check pH with wide range pH paper.

o Samples must be extracted within 7 days and analysis completed

within 40 days of extraction.

Heavy Metals

o Collect a minimum sample volume of 1-liter, filter the sample per

EPA methodology, retain in a plastic container.

o 1If acid is not added in laboratory, add 2 ml 10.0 N nitric acid
(HNO3) per liter of sample. Confirm that pH is less than 2

with narrow range pH paper.

o Mix (shake) sample under one of the following conditionms:

- ventilated hood,

" downwind and above breathing zone of sampler when oudoors and

no respiratory protection is used, or

wearing respiratory protective equipment specified by the
Health and Safety Officer.

o Test drop of acidified sample on pH paper to confirm pH is less

than 2. If pH is not less than 2, add acid dropwise, repeat

previous two steps.

o Cap and refrigerate sample at 4°C.
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0 Analyze sample within 6 months.
o Analyze for mercury within 28 days.

o Analyze for hexavalent chromium within 24 hours.

Total Phenols

0

o Place sample in vials of 40-ml capacity or larger equipped with

screw cap.

If acid 1s not added in laboratory add sulfuric acid until sample
pH less than 2 is attained. Mix (shake) sample either under a
ventilated hood or downwind and above breathing zone of personnel

and sampler when outdoors.

The sample should be kept at 4°C and analyzed within 28 days of
collection.

t

Total Cyanides

(o]

Place sample in vials of 40-ml capacity or larger equipped with
screw cap.

Pre-sample preservation is required to prevent oxidizing agents
such as chlorine from decomposing most of the cyanides. To test
for oxidizing agents, place a drop of the sample on potassium
iodine-starch test paper (KI-starch paper); a blue color ‘
indicates the need for treatment. Add ascorbic acid to the
sample, a few crystals at a time, until a drop of sample produces
no color on the KI-starch paper. Then add an additional 0.6g of

ascorbic acid for each liter of sample volume.

Testing for the presence of sulfides will also be performed.
Test a drop of the sample on lead acetate paper, which indicates
the presence'of sulfides by darkening. If sulfides are present,

treat sample with cadmium carbonate or cadmium nitrate,
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precipitating yellow cadmium sulfide. Repeat addition of cadmium
carbonate or cadmium nitrate until preseance of sulfides is no

longer indicated. Filter sample to remove precipitate.

o If NaOH is not added by laboratory, preserve samples with 2 ml of
10 N sodium hydroxide per liter of sample (pH greater than 12) at
time of collection.

o Samples should be kept at 4°C and analyzed within 14 days. While
the presence of sulfides reduces maximum holding time to 24
hours, the removal of sulfides will be accomplished as discussed

above.

Groundwater Samples .

Groundwater samples will be taken by the following procedures:

Obtain a water level measurement prior to sampling using an electroumic

water level indicator,

Lower bailer (cleaned in lab by procedures outlined in Section V) to the
bottom of the screen for sample collection. All personnel handl;ng'the
bailer will wear clean disposable gloves to avoid contamination of bailler

or well.

Field measurement of pH, temperature, and conductivity will be taken both

at start and finish of bailing operation.

Prior to sampling, three (3) to five (5) well volumes will be evacuated or
the well will be bailed dry. .Collect water sample as soon as the well has
recovered to a level sufficient for sampling (within 3 hours if possible)

Sample groundwater with stainless steel bailer and pour contents of bailer
1n sample jar, except for a 1-liter volume which will be retained for
heavy metal analysis (this one liter volume must be filtered per EPA

methodology before preservation).

25

7538

T00 HAaS

661¢



6. Fill out sampling log.

Maintain sample jar at approximately 4°C by placing it in an ice
chest or other suitable container.

E. Building Dust samples

Composite dust samples from within building structures will be taken
according to the following procedures.

1. Before sampling dust survey entire structure for area where dust
collects (rafters, bends in ventilaton ducts, corners near ground
and stairwells, tops of cabinets, window sills and etc.) and mark
each area to be sampled with chalk.

2,

Ensure that all sampling points are randomly distributed

throughout entire area of structure.

3. Collect dust using vacuum device making sure that enough dust is
collected for chemical analysis (100g). .

4, Empfy vacuum device into. sample containers.
5. Fill out sampling log.
6. Maintain sample at approximately 4°C.

F. Building Integrity Evaluation

The intent of the Building Evaluation is to ascertain the overall
condition of the building from a structural and utility standpoint, but
also to evéluate the previous usage and its effect on the specific
building systems. Such topics as foundation type and wall and roof
structural integrity fall uﬁder the Structural inspection. Electricity,
heat, plumbing and HVAC will be covered in the utilities section. The
Systems analysis attempts to evaluate the specific activities which have
occurred in each building and provide an assessment of that activity and
its potential impact upon the clean up effort.

26
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The Building Evaluation is handled using this two step approach. The
Structural and Utilities Sections provide a detailed objective evaluation
of the individual building condition. The Systems Section puts these

objective findings into perspective, an overall evaluation based on usage.

BUILDING EVALUATION

ITEMS OF

CONCERNS

STRUCTURAL .

UTILITIES .

SYSTEMS .

7538g

Foundation type and condition

Basement or crawl Space access

Flooring type and condition

- Basement - 2nd Floor

- 1lst Floor

Interior bearing or support wall type and condition
Roof structure type and condition

Roof access

Roofing material type and condition

Exterior wall type and condition.

Interior floor drainage (sump) collection

Building drainage - treatment and storage and disposal
Gen'l observation of bldg structural condition
Window/door access-type and condition

Electric service — size, type and condition

Plumbing -‘(sanitary) routing, treatment discharge,
potential mixing '

Heat - size, type and condition

HVAC - size, type and condition

Interior vats for storage - size and condition
Piping - size, condition and discharge location
Interior room arrangement - location of laboratories,
mixing locations, chemical storage, loading dock, etc.
Ductwork for ventilation

- Roof mounted vents

- Interior air ducts

- Exterior vents

27
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G. Duplicates and Blanks

. ) ~ As discussed previously, various duplicates and blanks (trip and field)
' will be analyzed. Trip blanks will be provided by the laboratory. Field
blanks will be generated according to the following procedures:

1. Have volume of analyte free distilled water available consistent

with sample volumes required for chemical analysisQ

2, Clean sampler (split-spoon and shelby tube for soils and sediments,
pyrex containers for water) in the identical manner utilized for

sampling events.

3. Pour distilled water over sampler with rinse water collected in
clean stainless steel bucket.

4, Transfer rinse water to sample containers as described previously in

Sections IV.A, IV.B, and IV.C.
. H. Sample Identification and Shipment

As presented in the QAPMP, Section 7, all sample containers shall be
marked and identified with legible sample labels which shall indicate the
project name, sample location, the elevation or depth from which the
sample was taken, the sample number, the date and time of sampling,
preservatives utilized and other information that may be helpful in

determining the character of the sample.

To maintain and document sample possession, chain-of-custody procedures

will be followed (see QAPMP, Section 7). These are summarized below:

o The field sampler is personally responsible for the care and
custody of the samples collected until they are properly

transferred or dispatched.

199!
o
>
o During sampling, blank samples will be prepared, as appropriate 2
(with and without preservatives), in the same type of containers =
. used to hold the samples. B
. 7538g - NS
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Logbooks and other records are always signed and dated.

Sample labels shall be completed for each sample, using
waterproof ink.

The Site Task Leader determines whether proper custody procedures

were followed during the field work and decides if additional

samples are required.

Samples are accompanied by a Chain-of-Custody Record (see

Appendix C). When transferring the possession of samples, the

- {ndividuals relinquishing and receiving will sign, date, and note

the time on the Record. This Record documents sample custody
transfer from the sampler, often thrbugh another person, to the
analyst in the laboratory.

Samples will be packaged properly in suitable containers to
protect against damage from shifting of samples in boxes or glass
breakage. A separate Eustody record shall accompany each
shipment (e.g., one for each field laboratory, one for samples
shipped, driven, or otherwise transported to the laboratory).
Shipping containers will be padlocked or sealed for shipment to
the laboratory. The method of shipment, courier name(s), and
other pertinent information is entered in the "Remarks” section

on the, custody record.

Whenever samples are split with a source or government agency, &
separate Receipt for Samples form (see Appendix C) is prepared
for those samples and marked to indicate with whom the samples
are being split. The person relinquishing the samples to the
facility or agency should request the signature of a
representative of the appropriate party acknowledging receipt of
the samples. If a representative is unavailable or refuses to

sign, this is noted in-the "Received by" space. When

-appropriate, as in the case where the representative is

unavailable, the custody record should contain a statement that
the samples were delivered to the designated location at the

designated time.

29
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o All shipments will be accompanied by the Chain-of-Custody Record
identifying its contents.

The original Record will accompany the
shipment, and the copy will be retained by the Site Task Leader.

o If sent by mail,rthe package will be registered with return
reéeipt requested.

If sent by common carrier or air, proper
documentation should be maintained.

100
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V. DECONTAMINATION OF EQUIPMENT

As presented below, all equipment involved in field sampling activities
including drilling rigs, backhoes, downhole tools, augers, and soil and
 water samplers, will be decontaminated prior to and subsequent to
sampling and boring events. Equipment leavieg the site will also be
decontaminated as called for in the Health and Safety Plan.

Drilling rigs, backhoes, rods, bits, etc. will be decontaminated by steam
cleaning at a steam cleaning pit. The location of the steam cleaning pit
is noted in the HASP. Split-spoon, Shelby tube, and grab samplers will
be steam cleaned, rinsed with acetone and then rinsed with distilled
water. Equipment eontaminated with certain residues, e.g., tars and

oils, may require soap scrubbing prior to any other cleaning.

Soil sediment and water sampling equipment including Pyrex containers and

buckets will be thoroughly cleaned using the following procedures:

1) Potable water rinse '
2) Alconox/Liquidnox detergent wash

.3) Potable water rimse

4) Distilled deionized water rinse

5) Acetone (Reagent Grade) rinse

6) Distilled deionized water rinse.

As discussed previously in Section 11, groundwater level measurements
will be taken in the monitoring wells. To avoid cross-contamination, the:

probe and cable of the water level indicator will be washed in an

Alconox/Liquidnox detergent solution and rinsed three times with distilled/

deionized water at the decontamination area.

Personnel directly involved in equipment decontamination will wear proper

protective clothing and respiratory equipment as specified in the Health
and Safety Plan.
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VI. . CALIBRATION PROCEDURES AND FREQUENCY

This section describes the requiremeﬁts for calibration, adjustment and
maintenance of measuring and testing devices used in the field for performing
tests. Devices shall be calibrated and adjusted at specified, predetermined
intervals using equipment having known valid relationships to recognized

standards.

Calibration activities shall be performed in accordance with the following

instructions.
pH

Environmental Equipment, Inc.
pH Meter
Model HDK-1940%

Frequency (Daily) - start and end of each shift.

o Place electrode system into container of buffer solution with a pH value
nearest to estimated pH value of sample.

o Immerse thermometer into buffer solution.

0 Wait a minimum of 2 minutes, then set temperature control to match
thermometer indicationm.

0 Turn function selector‘to pH.

o} Adjﬁst the standardize control until the meter indicates the pH of the
buffer as determined from pH/temperature tablé.

o Turn function selector off.

o Remove electrode and thermometer and rinse with distilled water.
Temperature

Environmental Equipment, Inc.
Temperature Meter
Model HDK-1940%*

Measured before each sample with a N.B.S. calibrated thermometer.

32
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Specific Conductivity . i

Environmental Equipment, Inc.
Specific Conductivity Meter
Model HDK-1940%*

Daily - Check Zero with dry cups, calibrate using internal standard ("Test”
button).

*Note: pH, Temperature, and specific conductivity meter have the same number

because they come as one unit from the manufacturer.

Photoionization

Photoionization Détector
(HNU Model P1-101)

Frequency - prior to each use.

Calibration Procedure

o Attach 10.2eV probe, check battery indicator. Set Span Dial to 9.80.
Check for proper functioning of probe fan and lamp. Allow meter to

stabilize for 5 minutes.

o Attach fegulator and hose to HNU Calibration Gas tank (isobutyleme).

Record tank pressure and concentratiom.

o Turn meter switch to 0-200 ppm scale. Open Cal Gas tank regdlator and

attach end of hose to probe.

o After 15 seconds, read and record meter reading at span dial setting of

9.80, report all readings as Total Hydrocarbon concentration as Benzene
Equivalent in PPM's.
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o If the meter reading is off from the calibration gas concentration by more
than + 5%, the meter must be adjusted by the following procedure:
1. Remove instrument from its shell.
2. Locate the pot in the middle of the upper.portion of the circuit
board. Adjust this pot until the meter reading equals the

calibration gas concentration.
3. Replace the instrument in its shell. Record any ad justments which

were made.

Maintenance Procedure

Function ' _ .- - Frequency
o Factory check out and calibration - Yearly or when malfunctioning
o Clear Ionization Chamber - Monthly or as use and site

condition dictate

o Clear UV Light Source Window . - Bimonthly dictate

o Check and clean fan unit - Weekly areas dictate
o Wipe down readout unit and probe - After each use

o Recharge batteries ‘ - After each use

Conbustible Gas

Combustible Gas Indicator/Oxygen Meter
Mine Safety Appliances
Model 260

Frequency - prior to each use

Calibration Procedure

o Turn meter on, allow time to stabiliie, check battery.

o Adjust LEL reading to zero percent.

o Adjust Oxygen Meter to 20.8 percent.
o Attach regular and hose to calibration gas tank (propane).

o Attach calibration hose to meter port while opening valve, read and record

tank pressure.

o Read LEL meter.

7574g 34



o Consu;t calibration book for appropriate reéponse curve (propane).
o Record meter reading and curve value. -
o If explosimeter is off from calibration gas concentration by more than +

5% the meter must be adjusted by the following procedure.

1. Remove the right side of the instrument.

2. locate the explosimeter gain adjust pot om the circuit board. Adjust
this pot until the meter reading equals the calibration gas
concentration.

3. Replace instrument in its shell. Record any adjustments which were

made.

Maintenance Procedure

Function ‘ Frequency
\
o Factory Checkout and calibration Yearly or when malfunctioning
o Replace catalytic filament When malfunctioning
o Replace oxygen sensor Biyearly or when malfunctioning

o Clean and repair internal sample liner Monthly or as site condition

o Replace Particulate filter Weekly or as site condition
o Wipe down readout unit and hose After each use
o Recharge battery After each use

Portable Sampling Pumps
Mine Safety Appliaﬁces
Model C-210 Low Flow and Fixed Flow Pump Model 1

Frequency - Periodically during use.

Air Sampling Pumps and Rotameters

Rotameters
2
Gilmont Instrument Inc. Z
Size #11 (0-250 cc/m) and Size 12 (0-2000 cc/m) o
=
N
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Calibration Procedure

Frequency -~ Upon initial receipt and prior to new sampling campaigns

o Check calibration of rotameter using a primary calibration device (Bubble l
Meter) in the following manner. :

1. Attach sample pump inlet to outlet of Bubble Meter. Attach rotameter l
outlet to Bubble Meter inlet. Assure Rotameter inlet 1s open to
atmosphere pressure.

2.

Select sufficient number of points (10-15) over the rotameter flow
range.

At each point accurately measure the time required for bubble
to traverse known volume of bubble meter.

Use the average of 3
traverses to compute flow rate (Q) from

Q=Vv/Z -

where V = volume traversed

Z = time of traverse

Correct for evaporation behind the soap bubble if relative humidity
is less than 50% by

Vcount = Vmins. ( Patm -

Pwater vapor press. at) 25° C
Patm

Correct to STP if significant differences in temp and pressure in
present log.

Vgep = V meas. (_ Press ) (. 298°k )
correct (760 mm Hg) (t K measured)

Accuracy of + 1% is genefally possible for flow ranges of 1 cc/min to
1 liter/min. C

WNAS

Plot Rotameter vs. Bubble Meter Flow at STP for field use.
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High flow Air Sampling Pumps
Fixed Flow Pump/Model 1
Mine Safety Appiiances

Calibration Procedure
Frequency - Periodically during use

o Turn on pump, check charge 1ight and flow indicator. Turn off pump.
o Attach sample train outlet to pump inlet. Attach rotameter outlet to

sample train inlet. Assure rotameter outlet is open to atmosphere

pressure.
o Turn on pump and adjust to desired flow respective of each sampling train

requirements. Remove rotameter, record time and flow.

o Check pump flow with rotameter periodically (approximately every 2-3
hours) during sample period. Reset original flow rate if flow has
changed. Record time and adjustments.:

o When shutting down, check flow with rotameter, check flow light indicator,
turn off pumps, record final flows and times.

o Conservatively calculate volume by.multiplying average flow rates between

checks by the time between checks and summing the individual volumes.

Low Flow Air Sampling Pumps
Model C-210
Mine Safety Appliances

Calibration Procedures

Primary Calibration
Frequency - upon intial receipt and for individual sample train requirements.

o Attach sample train outlet to pump inlet. Attach Bubble Meter outlet to

sample train inlet. Assure Bubble Meter inlet is open to atmosphere

pressure.

"0 Turn on pumps and adjust to desired flow respective of each sampling train

requirements.
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o Record counter reading and determine the number of counts required to
traverse a known volume. Repeat calibration for ome half and two times
‘desired flow rate to establish linéarity. Determine count rate in cubic

centimeters per count respective of each sampling train requirements.

Field Calibration
o Turn on pumps. Check charge 1light. Turn off pump.
o Attach sample train outlet to pump inlet.

o Record counter reading. Turn on pump. Set flow rate by setting counts

per unit time.

o Check pump flow by noting counts per unit time periodically (approximately
every 2-3 hours) during sampling period. Reset original flow rate if flow

has changed. Record time and adjustments.

o When shutting down, check flow rate by noting counter per unit time. Turn

off pump. Note final counter reading.

o Sample volume can be calculated as in Section 8.5.6.2 or by multiplying
the number of counts by the number of cubic centimeters per count. The
smaller of the two volumes will be used to calculate worse case

concentration.

Maintenance Procedure

Function ] Frequency
Flush Rotameter with appropriate solvents - Periodically or when float
and Dry. does not risk smoothly

Check and Clean pump sample liner, gaskets =

and seals.

Recharge batteries : -

75743 ’ ’ 38
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Terrain Conductivity

Terrain Conductivity Meter
Bison Instruments Inc.
Model No. EM-34

o Calibrated at factory _
o Daily conduct and internal check to confirm meter is working properly.

Organic Vapor Analyzer

Century - Foxboro Incorporated
Model OVA-128 Survey Mode
Frequency - Prior to each use

Calibration Procedure

o Turn on electronics and zero instrument on X-10 scale, with the gas select
dial set to 300.

o Turn on pump & hydrogen. Ignite flame. Check that instrument is in
survey mode (both backflush & inject valve in up position).

o Introduce ultra pure air and zero instrument.

o Introduce a methane standard between 90 and 100 ppm. If meter reading is
within + 5% of the calibration gas concentration, instrument is field
ready. Record meter readings control settings, source of standard and
related information.

o If the meter reading is not within + 5% of the calibrﬁtion gas
concentration, the meter must be adjusted by the following method:

1. Remove instrument internals from instrument shell.
2. With meter comnected to standard, adjust R-32 trimpot on circuit
board to make meter read to standard.

3. Remove instrument from standard. Turn off hydrogen flame and adjust

meter to 4 ppm with the zero adjust knob. E
4, Switch to X-1 scale and adjust R-31 trimpot to make meter read 4 ppm. =
5. Return to X-10 scale and adjust meter to 40 ppm with the zero adjust o
knob. =
6. Switch to X-100 scale and adjust R-33 trimpot to make meter read 40 o
ppo. | E§
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7. Replace instrument internals in instrument shell. Turn on and
relight instrument. Record any adjustment and all pertinent

information. Recheck zero and calibration.

Maintenance Procedure

Function . ' Frequency
0 Clean electrical contacts | Monthly
o Replace charcoal filter Weekly
o Check flow rate Weekly
o Clean Burner chamber Weekly
o Check Quad-rings Weekly
o Check H, Regulator setting Daily
o Check pumping system Daily
o Clean particulate filters Daily
o Wipe down probe and unit After each use
o Recharge battery o After each use
o Recharge H, Supply (99.999% pure) As necessary

High Volume Samplers

Brand - General Motor Works

Frequency-Prior to startup

All high volume samplers will be calibrated in accordance with
"Reference Method for the Determination 6f Suspended Particulates in

the Atmosphere (High Volume Method)".
Federal Register, 9/14/72 or 40CFR50 Appendix B.

Preventive Maintenance procedures for field instrumentation are

summarized in Table 4.
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TABLE 1

LABORATORY CHEMCIAL ANALYSIS OF SOILS AND WATERS

Full Priority B/N, PCBs,
" Sample # of Pollutant and Metals, CN~ VoA, Gross
Type Samples Library Search Phenols Metals voA (7,D,S)
Soils
- Perm. well boring
- unsaturated 24 +
- saturated 12 +
Groundwater 15 + +
Leachate 3 +
Bldg. Dust &
Floor Scrapings 5 +
Lagoons 4 +
Duplicates
solls 5 +
waters 2 +
Field Blanks ‘
soils 19 +
waters 5 +
fatrix Spikes
soils 5 +
waters 2 +
Trip Blanks 10 _ _ . 4+
TOTAL 111 70 12 19 10 15
+ = test to be done
n
=
o
=
[
N
N
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TABLE 2.

LABORATORY CHEMICAL ANALYSIS OF AIR SAMPLES

Saﬁple Type

E Gas Phase
# of Samples

On-site

- tenax

- charcoal
Off-site

- tenax

- charcoal
Duplicates

- tenax
Travel Blank
- tenax

- charcoal
TOTAL

+ = test will be done

7528

Organic Analysis

3 (plus break through)
3 (plus break through)

|

18

= 1+

NAS
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Parameter No./Name

INORGANIC TESTS:

Acidity

Alkalinity

Ammonia

Biochemical Oxygen Demand

Bromide

Blochemical Oxygen Demand, Carbonaceous
Chemical Oxygen Demand

Chloride

Chlorine, Total Residual

Color

Cyanide, Total and Amenable to Chlorination

Fluoride

Hardness

Hydrogen Ion (pH)
Kjeldahl and Organic Nitrogen
Nitrate

Nitrate-Nitrite

Nitrite

011 and Grease

Organic Carbon
Orthophosphate

Oxygen, Dissolved-Probe
Oxygen, Dissolved-Winkler
Phenols

Phosphorus (elemental)
Phosphorus, Total
Residue, Total

Residue, Filterable
Residue, Nonfilterable (TSS)
Residue, Settleable
Residue, Volatile

Silica

Specific Conductance
Sulfate

Sulfide

Sulfite
Surfactants
Temperature
Turbidity

METALS: ()
Chromium VI

Mercury
Metals, except Chromium VI and Mercury

8104
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
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1)

Contalner

ottle and top

ottle and top

Preservatlon(z’j)

Cool, 4°C

Cool, 4°C

Cool, 4°C, HySO, to pH{(Z

Cool, 4°C

None required

Cool, 4°C

Cool, 4°C, Hy50, to pH{2

None required ’

None required -

Cool, 4°C

Cool, 4°C, NaOH to pH>12, 0.6g
ascorbic acid(5)

- None required

HNO3 to pH(2, H,50, to pH(2
None required

Cool, 4°C,VH280a to pH(2
Cool, 4°C

Cool, 4°C, H,50, to pH{2
Cool, 4°C

Cool, 4°C, W3S0,; to pH(2
Cool, 4°C, HC1 or W,50, to pH{2
Filter immediately, Cool, 4°C
None required

Fix on site and store in dark
Cool, 4°C, M50, to pH{2

Cool, 4°C
Cool, 4°C, "2804 to PH(Z
Cool, 4°C
Cool, 4°C
Cool, 4°C
Cool, 4°C
Cool, 4°C
Cool, 4°C
Cool, 4°C
Cool, 4°C

Cool, 4°C, add zinc acetate plus sodium
hydroxide to pH)9

None required

Cool, 4°C

None required

Cool, 4°C

Cool, 4°C
HNO3 to pH{2
HNO3 to »HQ2

Maximum Holding Time

(4)

14 days
14 days
28 days
48 hours
28 days
48 hours
28 days
28 days
Analyze immediately
48 hours
14 days(6)

28 days

6 months
Analyze fmmediately
28 days

48 hours

28 days

48 hours

28 days

28 days

48 hours
Analyze immediately
8 hours

28 days

48 houre

28 days

7 daye

48 houre

7 days

48 hours

7 days

28 days

28 days

28 days

7 days

Analyze immediately
48 hours
Analyze lamediately

48 hours

24 hours
28 days
6 months



SY

TAL

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES (Continued)

Parameter No./Name

ORGANIC TESTS: (8)

6122 T00 NAs

(1) Polyethylene (¥ vt vaiwer .o).

(2) Sample preservation should be performed fmmediately upon sample collection.
time of collection. When use of an automated sampler makes it impossible to preserve each aliquot,

(@)

Contalner

4°C until compositing and sample splitting is completed.

Pregervation

(2,3)

TABLE 1 Notes

Maximum Holding Tiue(a)

Purgeable Halocarbons G, Teflon-lined séptum Cool, 4°C, 0,008 Nazsznj(a) 14 days
Purgeable Aromatic Hydrocarbons G, Teflon-lined septum Cool, 4°C, 0.,008% Nazszﬂj(s), 14 days
HC1 to pH{2(9) .
Acrolein and Acrylonitrite G, Teflon-lined septum Cool, 4°C, 0.008% N823203(’). 14 days
an adjust pH to 4-5(10)
Phenols G, Teflon-lined cap Cool, 4°C, 0.008% Na25203(5) 7 days until extraction,
40 days after extraction
Benzidines(!1) G, Teflon-lined cap Cool, 4°C, 0.008% NaZSZOJ(S) 7 daye until extraction(13)
Phthalate Estera(!!) G, Teflon-lined cap Cool, 4°C 7 days until extractionm,
’ 40 days after extraction
Nitrosamines(}1:14) G, Teflon-lined cap Cool, 4°C, store in dark, 0.008%X 7 days until extraction,
NaZSZOth’ 40 days after extraction
pcas(1D) Acrylonitrile G, Teflon-1lined cap Cool, 4°C 7 days until extraction,
40 days after extraction
Nitroaromatics and Isophorone(ll) G, Teflon-lined cap Cool, 4°C, 0.008X N828203(5). store 7 days until extraction,
in dark 40 days after extraction
Polynuclear Aromatic Hydrocarbons(ll) G, Teflon-lined cap Cool, 4°C, .0.008X NaZSZOJ(S). store 7 days until extraction,
in dark 40 days after extraction
Haloethers(11) G, Teflon-lined cap Cool, 4'c¢, 0.0081 N325203(5) 7 days until extraction,
40 days after extraction
Chlorinated Hydrocarbons(ll) ‘G, Teflon-lined cap Cool, 4°C 7 days until extractionm,
40 days after extraction
tcop(! ) G, Tefloa-lined cap Cool, 4°C, 0.008% Na25203(5) 7 days until extraction,
40 days after extraction
PESTICIDES TESTS:
Pesticides(!!) G, Teflon-lined cap Cool, 4°C, pH 5-9(15) 7 days until extraction,
40 days after extraction
RADIOLOGICAL TESTS: '
1-5 Alpha, beta and radium P, G HNOq to pH(2 6 wonthe

For composite chemical samples each aliquot should be preserved at the
then chemical samples may be preserved by maintaining at

(3) when any sample 18 to be shipped by common carrier or sent through the United States Mails, it must comply with the Department of Transportation
Hazardous Materials Regulations (49 CFR Part 172).

(4) Samplea should be analyzed as soon as possible after collection.
and still be consildered valid. Samples may be held for lonper pertods only 1f the permittee, or monitoring laboratory,

The times listed are the maximum times that samples may be held before analysis
has data on file to show that the

specific types of samples under study are stable for the longer time, and has recelved a varlance from the Regional Administrator.

(5) Should only be used In the presence ol

restdual chlortboe,
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TABLE ] Notes (Contlinued) -

(6) Maximum holding time 18 24 houre when sulfide is present. Optionally, all samples may be tested with lead acetate paper before pH adjustments in
order to determine if sulfide i{s present. If sulfide 1s present, it can be removed by .le addition of cadmium nitrate powder until a negative spot test is
obtained. The sample 1s filtered and then NaOH 1s added t pH 12. .

(7) Samples should be filtered immediately on-site before adding preservative for dissolvéd metals,
(8) Guidance applies to samples to be analyzed by GC, IC, or GC/MS for specific compounds.
(9) Sample receiving no pH adjustment must be analyzed within seven days of sampling.

(10) The pH adjustment 1s not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must be analyzed within 3 days
of sampling. :

(11) When the extractable analytes of concern fall within a single chemical category, the specified preservative and maximum holding times should be
observed for optimum safeguard of sample integrity. When the analytes of concern fall within two or more cheamical categories, the sample may be preserved
by cooling to 4°C, reducing residual chlorine with 0.008% esodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this

manner may be held for seven days before extraction and for forty days after extraction. Exceptions to this optional preservation and holding time
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footmotes 12, 13 (re: the analysis of benzidine).

(12) 1f 1,2-diphenylthydrazine is likely to be present, adjust the pH of the sample to 4.0+0.2 to prevent rearrangement to benzidine.
(13) Extracts may be stored up tb 7 days before analysis if storage 1s conducted under an inert (oxidant-free) atmosphere.
(14) For the analysis of diphenylnitrosamine add 0.008% Na,5,04 and adjust pH to 7-10 with NaOH within 24 hours of sampling.

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted within 72 hours of collection.
For the analysis of aldrin, add 0.0081 Na;5,04.

8104g
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TABLE 4 Preventive Maintenance Procedures (Field Instruments)

INSTRUMENT

pH Meter

Condﬁctivity Meter

[

Cohbustible Gas
Indicator/Oxygen
Meter '

Portable Sampling
Pumps

Terrain Conductivity
Meter

Photoionizatibn
Detector

7574g

PROCEDURE

Battery check

Replace probe in bottle,
close breather hole to
prevent loss of KCL

Clean instrument, wipe cups
and leads ' :
Replace battery -

Battery check

Turn pump on, run out
charge and fully recharge
for 12 hours

‘Conduct internal check

Routine calibration

Factory check-out and cali-
bration

Wipe down read-out unit
Clean UV light source
window

Cléan the ionization chamber

Recharge battery

47

SCHEDULE

Daily

After each use

After each use
As needed
Charge fully after

each use in field

Prior to initiation
of fieldwork

Daily

.Prior to each days
use

Yearly or when
malfunctioning

After each use
Every two weeks or
as use and site
conditions dictate

Monthly

After each use

100 WAS
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TABLE 4 (Cont'd) Preventive Maintenance Procedures (Field Instruments)

INSTRUMENT

ova

7574g

PROCEDURE

Check particle filters
Check quad rings

Clean burmer chamber
Secondary calibration check

Primary calibration check

Leak check
Check pumping system

Replace charcoal

Factory Service

48

SCHEDULE

Daily
Weekly
Weekly
Prior to project start-up

Monthly or if secondary
check is off by more
than + 10%

Daily
Prior to project start-up

After 120 hrs. of
operation or when
background readings are
higher with the inject
valve down than with the
inject valve up in a
clean environment

At least annually

100 HAS
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MAP SHOWING PRELIMINARY
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\ EXHIBIT 2
New Jersey Department of Environmental Protection

'. Unconsolidated Monitor Well specifications?
te .«ame: W |
Location: = Co. Shallow

Date: ___lLK_e(___(gEVISEB) o | wells

Steel Cap With Padlock —

Length of Steel Casing
Securely Set In Cement

-y

Cop

AiT Vent

2 Feet

NN\

N ~ Ground Surface
N \\\\\\\\\\\\\\\\\\\\ .

TTTTISNN AN NATRT vy
\\\\\\\\\\\\\\\\\ NN\
AN NANN VAN N NN N AN AR NN

- 3 Feet Cement Collar

sch. «0 equav.
or stainless =

stecl 7= Feet

W PVE Casing______;ﬁ
Z Casing Seal - granular bentco-
jte slurry (1.5 1b/gsl potal.c
wvater) tremie OT pressert gl
ed into hole. (5ed 1ter 51

Coupling

1t

ooy

L" PUC Well Screem A
€cuav. or Jess tl.an 31
T(osglol saze 3T “‘;i N
Cases OT ““n'./._‘.i-ieel :‘J ‘_._—-Clea.'. Sand/Giaves Feor -

less steel

Appropraate g1zt fcT sTTes

g" Bor( lole —— E extending ol  feet above
crm————— -
N well screen.
RE tn
= 9
= =
-=_ [aw}
= =
g it
- NS
N
Bottom Cap N
K

~ Fode b v nsd NOT TO SCAl

1. Notification to the NJDEP is required two (2) weeks prior to drilling.
2. State well permits are required for each monitor well constructed by the driller.
Report "use of well” on well permit spplicat jon. Permit number must be pemanently
affixed to each monitor well. :
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The borehole wast be a uwinimur of four (&) inches greater than the casiny diammtes,

wells £ost be gravel packed unless poied otherwise in Addit ional kegquiveasrnt ¢b.

Approved high grade sodium base, well sealant type, granular bentonite must be uscc

o sea)l casing. Casing sealant and drillang fluids must be mimed with potable wste:.
.‘ wells must be developed upon completion for 8 minimum of one (1) hour or to

d a turbid-free discharge. - .

The driller must wsintain an accurate written log of all materisls encountered in -

each bole, Tvecord all construction details for each well, the static water levels,

and any tidal fluctuations (when applicadble). This information must be submitted tc

the Office of Water Allocation as required by N.J.S.A. 5B:4A.

1f low level organit compounds are 10 be ssmpled for, paly threaded or press joiots

(no glue joints) sre accepiable for PVC. : :

A length of steel casing with & locking cap pusl be securely set ip cement 3 minimun

of three (3) feet dbelow ground surface.

Top of casing (excluding cap) sust be susveyed to the pearest hundreth foot (0.01)

by a licensed surveyor. Iue casing wust be permanently marked at the point surveyed.

The well(s) sbould be mumbered clearly on the casing. A det 1led site wap with the

well locations and casing elevations must be subuirted to _Eﬂ ULl =

Nty mm@g&u . ,
ROTICE 1S HEREBY GIVEN OF THE FOLLOWING:

a. Reviev by the Department of well locaticn: and Cepths it
lirited s0lely to rTevies foT compliance with tht lav et
Departm ot vules; _
b. Tne Deparipent deoes not veview well locaticne o1 depits
10 @sciTlair bt Fresence of, mor the pote-tin) fo:, dacage
tc &ny piptlaar, cable OT Otber SITLCLUTE,
¢c. Tnepireitiee lepplicant) is sclely responsidle do7 selely
anZ acequacy of the design &nd construction cf wells ve-
. cuirec 1o b constructec by the DepeTiment; '
' ¢. Tnt pircittec (epjlicant) 3s sclely 1esponsible jor &ny La

—

CT CéaTa;t LO peTS0T DT PIOPETlY which 7esz)ts f10= the CO™-
ciructicn OF Teinlenance of ary well; thas Frovision 3s nod
intendeo to relieve third parties of 80y Jiatidities U7 Tem
Lot abiidlles MLLTL B¢ Jepwlly vicdte.

£D22I10:) RECUTRDMINTS (TF CHICRED):
. Top of screen ser _J  feer Ghovprbedev weter table. o
¥, tp1it Spoon Sazples M‘\"iﬁﬂ/ phatiol o Fuddd kag &fu,/
I5. Dedicated bailer (Sampler) 1n Nell(s) ___ CALoo afento # 7 Mg Anecs of Lencl

}7. Thresded or Press Joints NO %‘__,#{/nn)

S T e

Js. - Five'(5) Foot TasisgTailpiere Below Screen’ "'~

Je. Centralizers On Screen

J7. Borehole Geophysical lop(s) ”
2. owher _MZ%MAMW&MN ] ' do) | atdly myeat Do uri =
%@J NT driddons . Alnidban, Mﬂv wells muast te S
j .
OTHER MATEWIALS, DLSIGNS AND CASING DIAMETEKRS WAY BE UsfD ViTh PRIOR APPROVAY BY THL
NJDEP. ' N
' Qo
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New Jersey Department of Environmental Prbtection
Unconsolicated Monitor Well Specifications¥*

‘Qe Nafne: é/%f_u:b_JMH N 4 T Ao wdiote
ccation: K4l vy = Judinio Co. | Wiells—ONLY
Date: \3/55 @1@.&4) \

EXHIBIT 3
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NN Ground Surta
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f,§ stainless = «@——— Casing Seal - granular benton-
steel B ite slurry (1.5 1b/gal potable
= water) tremie Or pressure grou:
é ed -into hole. (See Item {5)
:.4._'___,Coup1mg
4" PVC Well Screen : z 2:{1 ,
equiv. or less than SERIR o
20 slot size in most XER A =
s = =l .
cases or stain- _L_Feet k= =[°) @———Clean Sand/Gravel Pack - o
less steel Ly .-: R 0 Appropriate gize for screr 2
" Bore. Nol BYEEINE ~ extending feet abov:
.87 Bore Mo -ef*?*,fg 2] -~ well screen. ' )
P o = = o.‘ N
n..‘ -=— -=— '." N
P E =0, =)
{= =t
, “{E S}
' S ERS Y
// ...‘ E E’:’
— ’ — - _..'-.A—:O_. TR TSI HY‘" el W, =
SRR EAE R £ e Ve NS .f.a'.‘-..'\ P P ACHLE SR 2 Fo g e B AR AT ST 3 .
Ottom Cap s, 0%
T F—.A.f—éd Aw » ').td_
' o S
T A e sn Wwﬂcm,xmudazao#
KX A tvpoy ' | PR NOT TO SCALE
WUIREMENTS: Jb-OQ L Lres s Tiacel d-upu.-mafso&mt 7‘%.;1‘079 z’_
ua-lﬁwlu,,ur 10 J abven HHa_ cja? 3
1. Nonhcatxon to the NJDEP is required two (2) weeks prior to drilling. :4;‘)\375

2. State well permits are required for each monitor well constructed by the driller.
. .Report "use of well" on well permit application. Permit number must be perﬂlneﬂt
affixed to each monitor well. ’ ] ’_“
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The borehole must be a mirimum of foUT (&) ITches préeater "“an the casing dizmeter,

wells must be gravel pack unless noted otherwise in Add. .onal Requircmant =B,
Approved high grade sodium base, well seale

to seal casinp., Cesing sealant and drillin:

fluicgs must be mixed witl potadle water.
. All wells must be developed upon completion fcr a mininurm of one (1) hour eor to
‘ yield a turbid-free discharge.

The. driller must maintain an accurate written log of all materzals encountered in
each hole, record all construction details for each well,-the static water levels,
and any tidal fluctuations (when applicable). This information must be submitted to
tne Office of Water Allocation as required by N.J.S.A. SB:4A.

If low level organic compounds are to be sampled for, only threaded Or press joints
(no glue joints) are acceptable for PVC.

A length of steel casing with a locking cap nust be securely set in cement a minimus

of three (3) feet below ground surface.

10. Top of ecasing (excluding cap) must be surveyed to the nearest hundreth foot (0.(01)
by a licensed surveyor. The casing must be permanently marked at the point surveyed.

The well(s) should be numbered clearly on the casing. A detailed site map with the
well locations and casing elevations must be subnitted to

w
.

~t typt, granular bentonite rust be uscd

11. NOTICE IS HEREBY GIVEN OF THE FOLLOWING:

a. Review by the Department of well locations and depths is
limited solely to review for compiiance with the law and
Department rules;

b. The Department does not review weil locations or depths
to ascertain the presence of, nor tne potentinl for, damage
to any pipeline, cable or other structure;

c.

The perriittee (applicant) is solely responsible for safety

and acequacy of the design and construction of wells re- h _

s, . Quired ro.be copstructed by:the Departmest . il d El e g b

‘ ST AT The permittee (applicant) is “solely responsxble for anv harn
or damage to person or property which results from the con-

,,slructxon Oor maintenance of. -any. well; ‘this pravision ds mot’

" intended to relieve third part es of any liabilities or re-
sponsibilities vhich are legally treirs,

ACvITIONAL RL ( CIRIMNENTZ (IF CRECRID): **
izr Qon e ‘bUT!fﬁﬁlou—uo%efaéjﬁie C
i Top of screen set :T feetl ie. [ e

CB?( Sp11t Spoon Samples (ZJ)@ZZn&A~01A<)

o 199!
Os. Dedxcated Baxler (Sanpler) In Hell(s) o N
CZ/;- xhreaded or Press Joxnts _ g .
Os. vae (5) Foot Cas;ng Taxlpxece Below Scteen- - L - B VR R .

LRI .w_" ,,.-u IR ._.'57\ AFF RO e L T2 WP . -\..:_-. AR O 0 N T
DOe. Centralxzers On Screen S

N -

[OJ7. Borehole Geophysical Log(s)

/Us.. Other ( porme 00 MA)UAW well A&Q@Fﬂ&gé

‘* OTHER MATERIALS, DLESIGNS AND CASING DIAMETERS MAY BE USED HI'IH PRIOR APPROVAL BY ‘THE
NJDEP.

L
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e e e .
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APPENDIX A
DRILLING, TESTING, AND
INSTALLATION OF WELLS

AT THE
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Definitions

Within the context of the work to be performed, the following definitioms

will apply:

Engineer:

Contractor:

6889

defines Ebasco Services Incorporated and its

representatives, as consultant to the Owner

defines Empire Soils Investigations, Inc. and its

representatives including subcontractors, who will
perform the work hereinafter specified



1.0 GENERAL

1.1 Bore-holes shall be made with heavy duty drilling equipment of a
size and type designed to drill holes of the required sizes and depth
specified herein. All equipment furnished and operated by the Contractor
shall be in good condition and capable of performing work as specified.
When required by Engineer, the Contractor shall immediately remove
defective or improper equipment from the site and replace it with
equipment acceptable to the Engineer.

1.2 The Engineer shall have the right to request the dismissal from
the site of any Contractor personnel not exercising sufficient skill and
care in drilling and sampling and their replacement with personnel
acceptable to the Engineer.

1.3 The general area in which the monitoring wells are to be located
is shown on the attached figuré. Additional drawings may be furnished or
approved hereafter by the Site Engineer to explain the work in greater
detail. ' '

1.4 The boring locations shown or implied on the figure are
approximate. The exact location shall be determined in the field by the
Site Engineer. In case of relocations or adjustments, the Site Engineer
shall be consulted and his decisions shall be final.

1.5 The Contracfor shall assist the Site Engineef in obtaining a
detailed log for each test hole. This log shall include a description of
all material sampled, the method of sampling, and any other pertinent
drilling and testing information obtained as the work progresses.

1.6 The Contractor will be given 15 days notice prior to the

commencement of work.

6889g
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1.7 The quantities stated are approximate. The Engineer does not
guarantee that these items or quantities will be performed. The Engineer
reserves the right to delete items in their entirety, to increase or
decrease the quantities, or otherwise vary the items and/or quantities,
and the Contractor agrees to accept as full payment for any and all work
performed pursuant to this contract the amount for each item which is
based on the unit price quoted therefore in the Bid Schedule of Prices
~and the actual quantity of work performed under such item. No payment
shall be made for any borings abandoned without prior written

authorization.

1.8 Responsibilities of the Contractor

1.8.1 Any and all arrangements required to perform the specified
services, including all drilling permits, well permits, etc. and

_clearances shall be the responsibility of the Contractor.

1.8.2 The Contractor shall be responsible for supplying all services
(including labor), equipment and material required to perform the
drilling, testing, and well installation program, a8 well as maintenance

and quality control of such required equipment.

1.8.3 The Contractor shall be responsible for any and all work
subcontracted and will emsure that said gsubcontractor(s) will abide by
all aspects of this contract. The Contractor shall be responsible for
supolying the complete requirements of this scope of work to all
subcontractors.

1.8.4 The Contractor shall be responsible for the correctness of the
procedures to be used, as well as for the accurate reporting of the
results thereof, as described in this specification and as required by

the Engineer.
1.8.5 The Contractor shall be responsible for restoring all areas used

by him in his work to or close to their original condition, to the -
satisfaction of the Owner and/or Engineer.

6889g
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1.8.6 The Contractor shall be required to report any major ;echnical

‘or analytical problems encountered in the field, which might preclude the

successful performahce of any items of this specification, to the

Engineer within 24 hours.

1.8.7 The Contractor shall be\requiredAto gsend to the Engineer advance
written notification for any changes 1n field procedures, describing and
justifying such changes. No such changes shall be made to the
procedures, unless requested or authorized in writing by the Engineer.

In certain cases, prior written authorization may be waived by the
Engineer, at his discretion, and the changes may be requested and/or
authorized verbally. This waiver, however, will not release the .
Contractor of his obligation toAfollow-up with a written eiplanation for

the aforesaid changes.

1.8.8 The Contractor shall be responsible for providing access to all
drilling locations and for setting up all drilling and associated

equipment at each location. The manner of access must be acceptable to

the Site Engineer.

2.0 TECHNICAL PROCEDURES FOR DRILLING BORINGS
2.1 General

The purpose of these test borings is to: 1) determine the type,
thickness, and certain physical and chemical properties of the soil and

water which underlie the site, and 2) install permanent monitoring wells,

according,to NJDEP specifications. Soil samples are to be collected both

for visual identification and for laboratory testing. Water samples are

" to be collected for chemical testing. The drilling rig including all

attachments will be steam cleaned prior to and upon completion of field
work. All downhole tools will be steam cleaned prior to the commencement
of each boring and the split-spoon samplers will be steam and acetone

cleaned with a final water rinse between samples.

6889g
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2.2 Site Conditions

The Subsections 2.3, 2.4, 2.5, and 2.6 apply to all drilling in
subsurface materials, including, but not limited to, sand, gravel, clay,

silt, cobbles, boulders, and manmade fill.

2.3 ‘Drilling by Hydraulic Rotary Method

_Drilling will be performed by a hydraulic rotary drilling rig of
appropriate size to accommodate the installation of four inch I.D.
stainless steel, flush coupled screen and casing for groundwater sampling

-wells, or as approved by the Site Engineer. The procedures for
performing hydraulic rotary soil investigations and sampling shall
conform with the applicable ASTM standards: D2113-70, D1587-74, and

D1586-67.

2.3.1 The hydraulic rotary drill may be advanced by any power-operated
drilling machine having sufficient torque and ram range to rotate and
force the bit to the desired depth, provided the machine is equipped with
any accessory equipment needed to perform required sampling, or core.

All drilling fluids must be approved by the Site Engineer.

2.3.2 The hydraulic rotary shall be advanced to the desired sampling
depth and cleaned to the bottom of the hollow stem. Samples shall be
taken continuously unless otherwise specified by the Site Engineer. Any
required sampling shall be performed by rotation, pressing, or driving in
accordance with the standard or approved method governing use of the

particula{ sampling tool.

2.3.3 If refusal of drill bit is encountered, a five foot core run

will be conducted to confirm bedrock.

2,3.4 When field conditions prevent the advancement of the hole, 8 new
boring shall be drilled at a cost to be determined by the Site Eﬁgineer.
The original boring shall be backfilled using a tremied bentonite slurry
and a new boring started a short distance away at a location determined
by the Site Engineer. No samples will be taken until the new boring
reaéhes a depth at which the original boring was abandoned.

6889g
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2.4 Drilling by Hollow-Stem Auger Method

If required by Engineer, drilling will be performed by‘a hollow-sten
auger of appropriate size to accommodate the installation of 4 inch I.D.
stainless steel pipe for groundwater sampling wells, or as approved by
the Site Engineer. The procedures for performing hollow-stem auger soil
investigation shall conform with the applicable ASTM Standards: D1587-74

and D1586-67.

2.,4.1 The hollow-stem auger may be adianced by any power-operated
drilling machine having sufficient torque and ram range to rotate and
force the auger to the desired depth, provided the machine 1is equipped

with any accessory equipment negdgd to perform required sampling, or core.

2.4.2 The hollow-stem auger shall be advanced to the desired sampling
depth and cleared to the bottom of the hollow stem. Samples shall be
taken continuously wherever possible. Any required sampling shall be
performed by rotation, pressing, or driving in accordance with the
standard or approved method governing use of the particular sampling
tool. The sequence shall be repeated for each sample desired.

2.4.3 Hollow-stem auger will be used without the plug when operating
below the water table or inm other liquid formationms. In such cases the

hollow-stem auger shall be advanced to the desired sampling depth; then
the hole shall be cleaned out in the same manner prescribed for casing

cleanout. Then sampling will be performed as in any cased hole.

2.4.4 When drilling below the water table, it will be necessary to
keep the hollow stem full of water at least to the level of the water

table.

2.4.5 When gravelly or hard material is encountered which prevents

advancing the auger, the auger shall be pulled out and either casing or
hydraulic rotary methods shall be used.

6889g
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2.4.6 If refusal of drilling is encountered, a five foot core run will
" be conducted to confirm bedrock.

2.4.7 At the option of the Site Engineer, when extra-hard materials
prevent the advancement of the auger, a new boring shall be drilled. The
original boring shall be backfilled and the new boring be started a short
distance away at a location determined by the Site Engineer. No samples
will be taken until boring reaches depth at which original boring was

abandoned.

2.5 Drilling by Cased Hole Method

This method shall be applicable wherever the formation and the
groundwater conditions are such as not to permit hollow-stem auger
drilling, or as the Site Engineer directs. Casing for soil boring shall.
be extra heavy pipe; the minimum nominal diameter shall be 8 imches.
Flush joint casing equipped with a cutting bit may be required to drill.
through boulders. '

2.5.1 The casing shall be driven down in stages of not more than two
(2) feet, after which the material shall be cleaned out by rotary
drilling, by washpipe and chopping bit, or by some other method approved
by the Site Engineer. Water shall generally be used for removing the
loosened soil. A continupcus record shall be kept of the blows per foot

in driving the casing.

2.5.2 Simultaneous washing and driving of the casing will not be
permitted ,except when approved by the Site Engineer. The elevations
between which water is used in driving the casing shall be recorded when

this procedure is used.

2.5.3 The casing when driven shall be advanced by a three hundred
(300) pound hammer falling freely through a height of thirty (30) inches.

2.5.4 - It shall be the Contractor's responsibility when boulders or

other obstacles are encountered to carry the drilling through or past

6889g
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such obstacles to enable normal samples to be taken as required. The
method or methods used will be subject to approval by the Engineer.

2.6 Drilling by Hand Auger Method

2.6.1 This method shall be applicable wherever the formationm, total
depth of sampling, and the site and groundwater conditions are such as to
allow hand auger drilling. All hand auger borings will be performed
according to ASTM D1452-80. Hand augers are to be provided by the
Engineer. ‘ '

2.6.2 Samples will be taken continuously unless otherwise specified by
the Site Engineer. Any required sampling shall be performed by rotation,
pressing, or driving in accordance with the standard or approved method

governing use of the particular sampling tool.

3.0 SOIL SAMPLING

~

3.1 General

The sampling methods herein described will be used in accordance with the
types of material encountered, and as approved or requested by the Site

Engineer.

The following methods may be used as alternatives or in combination, &s

warranted by the field conditions and as approved-by the Site Engineer.

3.2 Split-Spoon Sampling

During the boring process split-spoon samples shall be taken. The
procedures shall conform to ASTM Procedure D1586~67 “"Penetration Test and
Split-Barrel Sampling of Soils.” Soil samples shall be taken continously
from ground surface to the bottom of the hole, unless otherwise requested
or approved by the Site Engineer. When boulders or other obstacles are
encountered which render ordinary sampling impractical, the normal
sampling at that depth may be omitted with approval of the Site

Engineer. At depths where samples are to be taken, the loose material

6889¢
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shall be removed from the hole, and an approved split-spoon sampler
lowered into the hole. For sampling at a specified depth, an approved
split-spoon sampler shall be lowered into the hole prior to drilling to
that depth. '

The sample spoon shall be of the standard type, having a two (2) 1néh
0.D. and 1-3/8 inch I.D. as approved by the Site Engineer. If difficulty
is experienced in retaining éamples, the split-spoon sampler shall be
equipped with a basket-type retainer. The bottom edge of the drive shoe
shall be sharpened to form a cutting edge at its inside circumference.
The beveled edge of the drive shoe shall be maintained in good condition
and, when excessively worn, shall be satisfactorily regshaped. The drive
shoe of the sampler shall be teplaéed if damaged in such a manner as to
cause projections within the interior surface of the shoe. The sampler
must be steam-cleaned, acetone washed, and distilled water rinsed before
and after use. If hard to remove contaminants such as tar or oil are
encountered, the sampler shall be soap scrubbed prior to steam cleaning.
The sample shall be taken by mechanically driving the split-spoon sampler
twenty-four (24) inches into the undisturbed material below the bottom of
the casing. If approved by the Site Engineer, an eighteen (18) inch
split-spoon sampler may be used. A record shall be kept of the number of
blows for each six (6) inches of penetration. In hard materials
requiring more than 50 blows per six inches of penetration, the blows for
a smaller amount of pemetration may be observed and recorded with a
special note of the amount‘of penetration actually obtained. Refusal
shall be conéidered reached when less than one foot of penetration has
been achieved with 100 blows.

To obtain a consistent determination of the relative resistance of the
various strata, the split-spoon sampler'shall be driven by a 140 pound
hammer having a free falling drop of thirty (30) inches. I» no case will
any deviation from maintaining a constant impact energy be permitted in
obtaining the penetrating resistance.

Upon removal from the hole, all soil samples shall be placed in wide
mouth, screw top, watertight, glass jars to be supplied by the

6889g
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Contractor, or, for chemical analysis only, in a precleaned glass sample
jar to be supplied by the chemical laboratory and promptly and clearly
labeled for identification. Five samples will be analyzed by the
Contractor to determine the grain size distribution of each sample.

3.3 Marking, Packing and Shipping of Soil Samples

3.3.1 All soil samples shall be marked and identified with legible,
indelible labels which shall indicate the project, the number of the
boring, the elevation or depth from which the sample was taken, the
sample number, the date, and any other information that may be helpful in

determining the character of the subsurface conditions. -

3.3.2 All samples shall be properly packaged in suitable containers to
protect against damage from shifting of samples in boxes or breakage of
glass jars while in transit. All samples shall be pro;ected from

excessive heat and/or cold.
4.0 CLASSIFICATION OF SOIL SAMPLES

The Contractor shall assist the Site Engineer in performing the work
described in Subsections 4.1.1 through 4.1.5. Soils shall be described
and recorded in accordance with the Unified Soil Classification System.
The soil description shall include at least the items described below.

In general, soil shall be considered either as granular or cohesive. A
granular soil shall be considered basically either a gravel or a sand.
So0il in either category.éhall be described as fine, medium or coarse.

The supplementary texture of the granular material shall be given through
the use of one adjective only. A cohesive soil shall be considered
basically either a silt or a clay. The supplementary texture of the
cohesive material shall be given through the use of one adjective only.
The texture of either granular or cohesive soils may be modified to
disclose the presence of organic materials or others, using measures as
"trace,” "1little” or "some” to indicate the amounts. For soil with equal

amounts of constituents, use "and,” such as "sand and gravel.”
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4,1.2 Granular soils shall be defined in terms of compactness, as
"loose,” "medium dense,” “dense” or “very dense.” Cohesive soils shall
be defined in terms of consistency, as “very soft,” “soft,” "pedium,”

"stiff,” "very stiff” or "hard,” and in terms of plasticity.

4.1.3 The amount of moisture present in a soil sample shall be defined

in terms of "wet,” "moist” or “dry."

4.1.4 The basic color of a soil, as blue, brown, gray, red or yellow,
shall be given and shall be modified 1f necessary by adjectives such as
"light,” "dark,” "mottled” or "mixed.”

4.1.5 In the description of the soil, its color shall be described

first, followed by texture, composition, consistency and moisture.
Example: 1light gray silty clay with trace of fine sand, medium
plasticity, soft, and wet. . '

5.0 BORINGS LOGS

The Contractor shall assist the Site Engineer in accomplishing the work
described in all Subsections of Section 5.

5.1.1 During the progress of each boring, the Contractor shall keep a
continuous and accurate log of the materials encountered and a complete
record of the operation. The Contractor shall record the number of blows
required to drive the split-spoon 'sampler fo~ each six (6) inches of

penetration.

5.1.2 The Contractor shall use an appropriate "BORING LOG"™ Form.
Boring logs shall include at least the data described below.

5.1.3 General

Dates and times of start and completion.
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Names of‘Contractor, driller and inspector.

"~ -Identifying number of location of testing boring.

5.1.4 Soil Borings

Results of boring details of each hole arranged in tabular form giving
full information on the vertical sequence, thickness and classification
including degree of compactness of the materials penetrated.

Size and length of casing used in each borehole.

Height of drop and weight of hammer for taking drive samples and driving
casing.

Number of blows required for each six (6) inch penetration of split-spoon
sampler and for each twelve (12) inch penetration'of casing. Methods and

forces used to push sampler when not driven.

Depth limits, type and number of each sample taken. All samples shall be

numbered consecutively.

Depth to groundwater table at each boring, and time of observatiom.

Water level observations shall be made and recorded at first detection.

Loss or gain of drilling water or mud. Type of drilling mud, 1f it was

used.
6.0 INSTALLATION OF MONITORING WELLS
6.1 Materials

6.1.1 A four inch I.D. monitofing well will be installed in each test
boring according to the attached NJDEP specifications by a New Jersey

licensed well driller. Well screens and casing sections will be

6889g

T00. WAS

ovee



stainless steel. Slot size of screens shall be 0.020 inch. Pipes and
screens shall be threaded, flush coupled. Protective steel casings shﬁll
" be standard weight black steel pipe. All protective casings shall be
equipped with a steel cap with a locking device. 1In addition, protection
for well and protective casing will be supplied, where necessary,
consisting of at least three, four inch I.D. pipes, driven at least 2

feet into the ground and projecting above the protective casing.

6.1.2 The monitoring well installation shall be made by placement of
precleaned (steam and acetone washed with distilled water tinse) screen
and pipe into the boring as directed by the Site Engineer. Filter sand
shall be backfilled around the screen to a height 3 feet above the
screen. A granular bentonite slurty of approximately 1.5 1b/gal. water
shall be tremied or pressure grouted into hole from top of filter sand to
within 3 feet of the surface. The upper 3 feet of the boring shall be

grouted with concrete so that surface water camnot enter the well.

6.1.3 All well installations shall be numbered by steel;stamping the
exposed portion of the steel pipe or encasement (not the cap) with the
state well permit number. The numbers shall be a minimum of one-half
inch in height. Exposed casings and caps will be painted with a

permanent traffic orange paint.

7.0 PERMEABILITY TESTS

Falling-head or constant head permeability tests will be performed on at
least five wells to determine hydraulic conductivity of screenmed interval
of the subsurface strata. The duration of each test will be about one
houtr. The Contractor will provide all the necessary equipment, materials

and personnel to conduct the tests.

8.0  INSPECTION

8.0.1 The Site Engineetr's Fleld Inspector shall have the rigbt, at all

reasonable times, to imspect the Contractor's work, material, equipment,
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or inspection procedures as applicable to the work covered by this
Contract, to confirm that the specified requirements are being complied
with. The Contractor shall provide all tools, instruments, etc.,

necessary to facilitate these inspections.

8.0.2 The Contractor shall cooperate with the Site Engineer in
establishing when the various inspections or tests will be performed
during the progress of the work. The Site Engineer shall designate which
of these he is required to witness or participate in, and the Contractor
shall furnish an agreed upon amount of notification prior to the start of

each.

8.0.3 The Site Engineer shall discuss with the Contractor anything he

notices that may lead to rejection of the work.

8.0.4 It is not intended that the presence oOr activity of the Site
Engineer shall relieve the Contractor in any way whatsoever of his
obligations under this Contract. Furthermore, the fact that the Site
Engineer may inadvertently overlook a deviation from some requirements of
this Contract shall nmot constitute a waiver of that requirement, nor of
the Contractor's obligation tb correct the condition when it is

discovered, nor of any other obligation under this Contract.
9.0 MOBILIZATION AND DEMOBILIZATION

This term shall include the moving of men, equipment ana materials to and
from the project site as necessary to execute the drilling and testing
work properly and in a timely fashionm. It shall also include the
furnishing an@ erection of any barricades, field installations, etc.,
necessary for the performance of the work as well as the final cleanup,

and restoration of the site.

10.0 SITE RESTORATION

.
<
"z
The Contractor shall restore the site to its original condition or as 5
near as possible. This will include removing all debris resulting from S
the field progranm.
N
-3
N
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1.0 INFORMATION CONFIDENTIAL

Upon written request by the Engineer, information obtained by the
Contractor in the conduct of drilling operations on this contract,
including, but not limited to depth, formations penetrated, the results
of coring, testing, and surveying, shall be considered confidential and
shall not be divulged by the Contractor or his employees, to any person,
firm, or corporation other than the Engineer's designated representative.

12.0 HEALTH AND SAFETY

The Contractor will abide by-the procedure specified in the Engineer's
site-specific Health and Safety Plan and any procedures required by the
Site Health and Safety Officer or Site Engineer. All the subcontractor's
employees working at the site should have taken and passed the medical

examination to the satisfaction of Ebasco Health and Safety Manager.
13.0 DECONTAMINATION FLUIDS

Disposél of all decontamination fluids, including chemicals and rinse
water will be as approved by the Site Engineer.

14.0 MEASUREMENT AND PAYMENT

Unless otherwise specified, measurement of quantities and payment

therefore shall be made on the following basis:

14,1 For mobilization, payment shall be made at the contract unit
price for each drill rig mobilized. Such payment shall constitute full
compensation for the furnishing, moving on and off the site, getting up,

and moving between drill holes of all equipment and supplies necessary

for the completion of the work, all clearing and earthwork necessary for
access to the test boring locations, all site cleanup and filling of

drill holes, all groundwater observatiouns, all records and reports, and
all notification of, and coordination with, underground utility operators.

6889¢g

T00 WAs

£Evee



14.2 For aoiliboring and split-barrel sampling, measurement of the
total 1ineal footage shall be made to the pearest half of a foot.

Footage ghall be measured from the ground surface or the bottom of a body
of water to the deepest depth penetrated by soil drilling or sampling
tools. Payment shall be made at the contract unit price for the actual
quantity of such drilling and sampling performed and approved by the
Engineer. Such payment shall counstitute full compensation for drilling
and sampling at the specified interval, including all labor and supplies.

14.3 For soil boring without split-barrel sampling, measurement shall
be made as specified in Section 14.2. Payment shall be uad§ at the
contract unit price for the actual quantity of such dtillihg performed
and approved by the Engineer. Such payment shall constitute full
compensation for such drilling, including all necessary labdr and

supplies.

14.4 For permeability testing, measurement shall be made to the
pearest five minutes of the actual total time spent by the driller in
performing such testing as required by the Engineer. Measurement of the
time for each test shall start when the driller begins to move to
monitoring well and shall end when the driller has moved from the
monitoring well. Payment shall be made at the contract unit price for
the total actual time rounded to the nearest tenth of an hour. Such
payment shall constitute full compensation for furnishing and operating

all necessary equipbént, including all labor and supplies.

14,5 For monitoring wells installed in drill holes as required by the
Engineer, measurement to the nearest foot of the actual total lineal
footage of such pipes shall be made. The portions of such pipes
extending above the ground surface shall be included. Payment shall be
made at the contract unit price for the actual total footage of
moﬁitoring wells and screens. Such payment shall constitute full
compensation for furnishing and installing the pipes complete, including
all labor, pipe, gravel, bentonite, sand, and other supplies unless

specifically noted otherwise in Schedule of Payment.
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14,6 For drill rig standby ﬁine, peasurement shall be made to the

_ npearest tenth of an hour of the total time during the Contractor's normal
' workday, exclusive of the lunch period, in which drilling is delayed by
operations of the Engineer only. Payment for this time shall be made at

the contract unit price.

14.7 For drill rig operating time, measurement shall be made to the
pearest tenth of an hour. Payment for this time shall be made at the

contract unit price.

14.8 No modification of contract unit prices shall be made because of

variation between estimated quantities and the actual quantities of work

performed.

15.0 INDEMNIFICATION

The Contractor agrees to protect, defend, indemmify and save Enginéer and
Owner harmless from and against all claims, demands and causes of action
of every kind and character, without limit and without regard to the

cause or causes thereof or the negligence of any party, arising in
connection herewith in favor of Contractor's employees, Contractor's

subcontractors, or their employees, on account of bodily injury, death,

or damage to property.

6889g

T00 W®&s

Syece



. APPENDIX B

PHOTOGRAMMETRIC SPECIFICATIONS

NAS

00

9¥%¢?




. .llllllhl!nl'!;!nzln:nnn.hl:.z||V-ln;n..u|vvn'.nn! Sty .n.... T N T T DR R

$727C OF KEW JERSTY

DEPARTNENT COF TRENSFORTATION

PHOTOGRAMMITRIC SPECIFICATIONS.

A SECOND DRAFT

"DECEMBER, 1983

{

BUREAU OF DESIGN STANDARDS
AND ECOHOMIC DESIGN ANALYS!S
NJDOT, 1035 PARKWAY AVENUE
TRENTON, N.J. 08625

100 WNAS

Lvee



TARLE OF CONTINTS

Ge~zrel Loncriptior

« « o o
- \f) (O OV N =W N =
e s 8 e s s e

[« N3

-— ol o D Gnd Wb S o )
¢« o .

2.1,
2.2.

2.3,

2.4,

Section One = ' -troduction

Scopz and Ap;’ “cation.

" Project Arca.

Flying Pericd.

Negatives and *hotographs
Responsibility for Control Surveys..
Basic Drafting Requirements.

Plan Index.

Fethod of Test ng and Inspection.
Completion Tir+ and Priorities,

. Method of Pay~%nt.

Section Two - Farial Photooraphy

Aircraft and Crews.
Aerial Camerc.

2.2.1. Minimur Standards:

Radia) Distoration.
Resolving Power,

Filter Parallelism.
Magazine Platen.
Stereomode]l Flatness.
Calibrated Focal Length.
Shutter Calibration.
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. Filter.
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Film.
2.3.1. Film Type and Size.
2.3.2. Exposure.
2.3.3. Developing and Processing. =
2.3 4. Labeling.
Photography Methods and Guidelines.
2.Lk.1. Flight Line.
2.4.2. Weather and Sun Angle
2.h.3. Crab.
2.b.4. Tile.
2.4.5. Overlap:
1. Boundaries.
2. Endlap.
3. Sidelap.
2.4.6. Quality of Photography.
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. Photogrermziric Ground Cuniroll

2.5.1. Dztums.

2.5.2. Ground Control Points,

2.5.3. Targetting Control Points.

2.5.4. Fhoto-icentifiatle Control Points.

Section Three - Pnotocsrarhic Prints

Description.

3.1.1. Prints.

"3.1.2. Types of Prints.

Materials.

3.2.1. Base Materials.

3.2.2. Photographic Emulsion.
3.2.3. Stability of Filr and Paper.

Requirements.

3.3.1 Scale and Size.
3.3.2., Processing Quality.
3.3.3. Selection.

3.3.4L. Labeling.

Photographic Index.

Photographic Paper and Film.
Assembly.

Labeling and Title Format.
Photographic Copying and Printing.
Size and Scale.
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Furnishing and Delivery.

Section Four - Ground Surveys for Primarv Control

General Description.

Materials and Equipment. : .
Liaison.

Ground Control.

Survey Traverse for Cadastral Surveys.
Locating Monuments on Maps.

_ Supplemental Control Surveys.

4.7.1. Horizontal Control.
L.7.2 Vertical Control.
4.7.3. Supplemental Photo Control.

4. 4.1, Permanent Monuments or Survey Station Markers.
k. 4.2, Survey Bench Marks.

4.L.3. Semipermanent Survey Station Markers.

L.4.4. Primary Horizontal Control.

L.4.5. Primary Vertical Control.
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4.8, Dzcumentation.

L.B.1. Field lotes. : L2
L.8.2. Control Report. - A s

1. HNarrative, Ly

2. Control Diegram. : 4.y

Exhibit | - Recommended Target Size. A4 €

Exhibit 11 - Typical Target Plan -~ Full, A
Field Control. _ -7

Section Five - Photoorammetric Maoping

§.1. Compilation. ' . LE

$.2. Ares. . L £

§.3. Mep Manuscript. Py
5.4, Topographic Maps for Design. :

5.4.1. Plane Coordinate Grid Lines. 45

5.4.2. Matchlines, Title Blocks and Horth Arrows. 4

5.4.3. Currency of Date. 55

c.L.b. Planimetry, sc

.4.5. Topographic Details: z

1. Contours. £2

2. Spot Elevations. £z

3. \Underground Utilities. . ‘ Kl S

k. Drainage. £ -~

§.4.6. Plan Production Specifications:

1. Llayout Prerequisities. K
2. Contours. <
3. Llettering. [
4. Inspection and Editing. : S«
5.4.7. Finished Maps. . £¢
5.4.8. Index Maps. ‘ B L

£.5. Map Accuracy Specifications.
§.5.1. Horizonta)l Accuracies:

1. Planimetry." .
2. Grid Lines. =8

- 3. Horizontal Control. " £
5.5.2. Vertical Accuracies: 3

1. Contours. 2 <5

2. Spot Elevations. - =5

£.5.3. Special Requirements. &5
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Generi i Duscriotion

6.1.

6.2.

6.3.

Seztion Six - Map Detoalls

T.:c Hundred Scale, Five-foot Contours.

€.1.1. Scale.
6€.1.2. rap Sheet Requirements.
€.1.3. Contents:

1. General.

2. Drainage.

3. Relief.

4. Coordinates.

€.1.k. Accuracies:

1. Cultural Features.
2. Contours.
3. Spot Elevations.

One Hundred Scale, Two-foot Contours.

€.2.1. Scale.
6€.2.2. Map Sheet Requirements:

1. General.
2. Drainage.
3. VWooded Areas.
4, Relief.
5. Coordinates.

6.2.3. Accuracies:

1. Cultural Features.
2. Contours.
3. Spot Elevations.

Fifty Scale, One-foot Contours, and Thirty Scale, One-foot_Cont0u?s.

3.1, Scale.
3.2. Map Sheet Reguirements:

é.
6.

. General.
Drainage.
Wooded Areas.
Relief.
Coordinates.
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6.3.3. Accuracies:
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Section Seven - Delivery and Paymunt
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EXKIBIT 1 - Required Margin Dats. akont
EXHIBIT 11 - Sample Title for Thirty-Scale Topographic Map. 7e
EXHIBIT 111 - Sample Title for Fifty-Scale Planimetric Map. - 77
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1.1

1.2

.3

SLLIIO 0N - INTRESVETICH

Scome ond Eoslication

Photogrammetry consists of the accurate measurerent of man-rade end natura!
land fcotures through the production and use of aerial phoiographs and cen

be supplemented by field edit surveys which compensate for fnformation net

otherwise revealed by the photographs.

Once the photographs and related information become available.'origina1
map manuscripts can be complled and final-drafted as maps, plans, related
specialized drawings or other graphic representations of land features at

the intended scales and contour intervals.

Project Area

Each project area shall be delineated on a U.$.6.5. sheet or comparatle

keymap to include the breadth and length of the project and its relation-

ship to the surrounding terrain.

A one-inch wide band at the final map scale encompassing the project arez

shall also be compiled to insure complete coverage of the aresz.

Flvinc Period

Aerial photography shall be undertaken only when well-defined images
can be obtained. Photography shall nof be attempted when the ground
is obscured by haze, snow, foilage, flooding conditions or when clouds

or cloud shadows would appear on more than five (5) percent of the ares

of any one photograph. At the time of year during which aerial photographs

must be taken, shadows caused by topographic relief and low sun angle shal)

. be avoided whenever possible. Aerial photography shall not be undertaken

NXs

wheh the sun angle is less than thirty (30) dcgrces above the horizon.
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1.4

1.5

Necotives and Photographs

A\l ph@tograph:c negatives shall chome.the property of the f:iate. Al;
photograghs shall.be clear, sharp, free qf blemishes end of good qualify
in 811 respects. The scale, date, and project identification shall be
evident thercon, and identifying numbers in sequence shall be indicated

on 211 phctographs.

The Contractor shall furnish two (2) scts of photographic contact prints
‘'on resin-coated paper showing sufficient overlap for stereoscopic study

of the project area.

The Contractor shall furnish any additional photographic reproductions
on semi-matte double welght paper designated by the State upon examination

of the contact prints.

The Contractor shall furnish two (2) copies of a photographic index map
of each project area, printed on resin-coated paper, to permit selections

of prints on any part of a project in question.

Responsibility for Control Surveys

The Contractor shall provide al) materials, supplies, equipment and
personne! required for the satisfactory completion of all contrc)
survcys to the accuracies and precistons stipulated by the State.
Unless stated otherwise, all field and office work shall be done by
the Contractor, and only Professional Suryeyors licensed by the State

of New Jersey, Board of Professional Engineers and Land Surveyors

shall be authorized to perform complete control surveys.
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1.6

Basic Draftino Requirin agg

N

All mzps and plan sh?cts sh2)l he produzed on tradir; theets muds of
dimensionally stable polyester type plastic having a minimum thicknes:
of four thousandths (0.004) of .in inch. Every featurc and detai)
plotted thereon shall be sufficiently clear and accurate so that a1
subsequent reproductions will show clcarly legible nomenclature and

symbol definition at the prescribed scale.

The Contractor shall compile all planimetry and topography stipulatec

by the State onto map manuscripts by stereo-photograrmetric methods

_ 8t the direct scale and contour Interval prescribed by the State. The

symbols used to represent planimetric and topographic features shall

be in accordance with the Standard Legend utllized by the State.

The map manuscripts shall be available for inspection by the State
2t all times, and they shall be delivered to the State for field

edjting and the incorporation of any additional planimetric detail.

The Contractor shall obtain and neatly render on the maps the current
names and political subdivision or corporate lines of adjoining states

and 21l counties and municipalities. Also required are the current

designations of all Federal, State and County roadways and the names
of prominent bodies of water such as°rivers and lakes. In addition

to peing legible and clear in meaning, all names and numbers so

rendered shall not Interfere with map features.

On projects with flights east and wést, map sheets and plan sheets

shall commence from the wé;t end with sheet number one and progress
eastward. On projects with flights north and south, map sheets and
plan sheets shall commence from the south with sheet number one and

progress northward.
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1.7

1.8

Plan Index

The Contractor shall prepare an index of maps or plan shecets on
tracing sheets made of dirensionally stable polyester-type plastic
having @ minimum thictﬁess of four thousandths (0.00k) of an inch.
The index shall show the positions and relationships of all maps
or p{gns sheets superimposcd over a dfogrammatic or photographic
representation of the entire project. Sufficient data shali be

indicated on the index to permit selection of individual sheets.

Method of Testing and Inspection

The Contractor shall submit one complete set of computations of 21!
grounc¢ control data to the State for review before the anzlytical
solution for stereo compilation is begun. The Contractor shall be
advised of approyél or rejection.within thirty (30) calendar days

after receipt of the computations by the State.

The Contractor shall submit three (3) blacklineor blueline white
check prints of each completed final map tracing sheet for review.

The State will field-inspect and test the submitted check prints as

promptly as possible. The completeness of planimetry and/or topog-ashy

will be ascertained by means of a thorough field inspection. Contour
accuracy will be tested by taking elevations of points crosses by @

field traverse. In all cases, the State reserves the right to selec:
]

the areas to be tested.

When a tracing sheet or check print Is rejected based upon its percent
\

of error being greater than the allowable value as stipulated by these

Specifications, the Contractor shall review and revise the sheet as

required to bring it within the permitted tolerance.
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1.9

Fur cither the initial or subscquent submissions, the Stotz shell bhe

allowee sirty (C0) calendar ¢ays for each sheet ofter the receipe of

‘the check prints for review. The Coniractor shall be notified of

approval or rejection within this period. If any shest s rejoctes,
the Contractor shall upgrade it to an accepteblc level of sccuracy
and shall submit three (3) additional prints as before, at his o

expense, within thirty (30) calendar days after notificetion of

rejection.

After the initial review and rejection, all additional field inspections,

tests or other checks made by the State will be at the Contracztor's
expense at the rate of one hundred dollars ($100.) per sheet for each
additional rejection and subsequent check. All required corrections

and resubmitted check prints shall be at the Contractor's expense.

The Contractor shall deliver tracing sheets by items or sub-items wher
notified of final approval of all tracing sheets by the State, except
that, upon special State requests, the Contractor shall deliver &

particular tracing sheet of an approved map or'plan sheet.

Comzletion Time and Priorities

Contact photographs and indexes shall be delivered to the State withirn
ten (10) calendar days after the flying period shown on the Preposel
form and Contract, given permissible flying conditions. Failure to
comp\?tekflying of all items and sub-items withfn the flying .period

without advance written authorization shall be cause for annulment of

the Contract.
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Unless Stipufatcd oihen:ise by the Siate, the Contractof shell prbdu:c
and submit chezi prints of the first six (C) final map trucing shects

to thé_Statc with}n seventy-five (75) calendar days of the lost day of
{hc flying period. Additional check prints must be submittcd ot the

rate of ten‘(lo) sheets over fourty-five (4S5) calendar days thereafter,
Where two or more ltems are combined in one contract, time o]loJed will

be figured either consecutivgly or by priority unless specified éthenqise.

Check prints shall be submitted in scquence.

1f the flight of any item is subjected to an authorized delay beyord
the flight period for any reason, the last day of the flying period
shall, nevertheless, be considered the final date for determining

photograph and map delivery dates.

All remaining negatives shall be &e1ivered to the State within
thirty (30) calendar days after complete acceptance of all maps

covered by the Contract.

AVl neieriel shelil be COHSIdéfcd.tO be In the Sonmtractior's possessicn
until received and acknowledged as such by the State. The Contractor's

submission or delivery date will be considered the date of receipt by

the State.

Method of Pzyment

Payment shall consist of full compensation for all work completed and

accepted by the State, for defrayment of all fees and other costs, for
performance of extra work and alterations ordered by the State, and fer
H

submission and delivery to the State according to the Proposal form, the

Contractor, and any subseguent Addenda and Change Orders. The Contract -
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sccepte? ty the Stotc, of the luryp sum of cach pay ftem aczepted

by the Stite, ©OF the force account bosis when opplicadle and

sholl constitutc>thc basis for poyment.

The Contrzctor moy request partial payments for work performed on

ftems with lump sum prices. These requests may be submitted monthly

and shall be rade on voucher férns supplied by the State. Upon

spproval, payrent shall then be meted out by the State on the following

basis: Partial payments shall be equal to ninety percent (9¢%) of the

amount arrived at by multiplying the percentage of work performed to

date under the Contract by the lump sum price. ‘The work performed to

date shall be recounted In a progress report prepared by the Contractor

and sutmitted to the state for approval.

F{nal inspection of materials received from the Contractor will be

made by the state within ten (10) calendar days after the delivery

ified in writing.

date. Upon acceptance, the Contractor will be so not

The Contractor will then be authorized thereby to submit his final

voucher.

SECTION TWO - AERIAL PHOTOGRAPHY

Asrcraft and Lrews

The aircraft shall be m th the

aintained and operated in accordance wi

regulations of the Federal Aviation Administration and the Civil

Aeronautics Board. The overall aircraft performance shall be adequate

for the satisfactory completion of all photography ltems and sub-items

stipulated by the Proposal form and Contract and according to the guide-

lines and accuracies contained in these gpecifications.

-7-
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Cresrs having @ minirun 409 hours caperience fn flying precise
‘ photographic missions for acrlal surveys shall Lo wsed. Au
sccition, esch crew shall have prior experience (50 hours minimum)

with the sanz2 type of aircraft to which the crew is assigned,

2.2 Acrial Camera

2.2.1 Minimur Standards

Each camera and Its corresponding magazines shall have

been calibrated by the U.S. Geological Survey (USGS)

within the past three years.

Any camera used on 8 project shall meet the following

, minimum standards as set forth by the USGS Calibration

Cer;ificate:

1. Radial Distoration: Average distoration for

‘ given field angly is 10 micrometers or less.

2. Resolvine Power: Area weighted average resolution

is 60 cycles per millimeter or greater.

3. Principel Point of Autocollimation: Lines joining

pairs of fiducial (collimation) marks shall intersect
i ' : at an angle of ninety (90) degrees, plus or minus
1 ' thiriy (30) seconds of arc, and that intersection
shall iﬁdicate the true location of the principal
point of autocollination within twenty-ffve thousandths

(0.025) of a millimeter or less.

NAS
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2.2.2

L. Filter Parallclisn: The two surfauces of all

filters used o the comer. shall be parallz) to
within ten (10) seconds of arc.

§. Macazine Platen: The plutens of all camera magazines

shall not depart from a true plane by more than thirteen
(13) micrometers, that iy, five ten thousandths (0.0003)
of an inch.

6. Stereomode! Flatness: No test point In the stereo model

shall have an average departure from flatness of more
than twenty-five (55) micrometers at negative scale.
The stereomodel flatne;s test results shall be providec
for all camera-magazine combinations upon request. |

7. Calibrated Focal Lenath: The measurement of calibrated

focal length shall be accurate to within five thousandths
(0.005) of a millimeter.

8. Shutter Calibration: Shutter efficiency shall be at

sct seventy-five perient (755). Shutter speeds siell

be accurate to within ten percent (10%) of indicated
* value.

Construction and Installation

Only rigidly constructed, single lens precision cartographic

cameras exposing 9'' x 9" negatives and having a nominal focal
length of six (6) Inches‘shal\ be used. The camera shall be
equipped with 3 between-the-lens-elements shutter and 8 vacuur
or pressure device for holding the film flat at the instant of

exposure. The camera must produce at least four (4) fiducial

100 NWAS
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2.2.3

2.2.4

(reference) marks on cach negative for occurately locating
the principal point of the photograph. A total of eight ()
such marks (onc in each corner and one on each sidc of the

photographic exposure area) Is preferable.

The camera shall be mounted on the aircraft so that all parts
are within the outer structure and that the camera Is permitted
an unobstructed view. The viewing field shall be shielded from
gasei. oil, and alr turbulence, but no window of glass, plastic
or other material shall be interposed between the céﬁera lens

and the ground to be photographed.

An appropriate -light filter with an anti?ignetting metallic
coating shall be used. The two surfaces of the filter shall
be parallel to within fgn (10) seconds of arc. The optical
characte}istics of the filter shall be such that its addition
and use shall not cause any unacceptﬁble ‘reduction in image
resolution, and they shall not detrimentally alter the opticeal

characteristics of the camera lens.

Fiducial Marks

A minimum gf four (4) fiducial marks shall be shown, oné at
eacﬁ corner of the format, and they shall be integral parts
of the lens cone asserbly. A total of eight (B) such marks
is preferable with each mark of the second quartet appearing

st the midpoint of each side of the format.

100 HA&S
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2.3

Film

2.3.)

2.3.2

M fidoziol moarks sl procuie welledelined images on
acrial negatives ond on calibration platcs $O 25 to permit
point plotting on the images with a precision of twenty-

five thoutundths (0.025) of & mi1limeter or less.

Film Type anc Size

Only a fine-grain, high sensitivity, high-Intrinsic resolving
power photographic emulsion on dfmenslonally stable safety

film base shall be used. Out-dated film shall not be used.
Unexposed and exposed £iim shall be stored, handled and
processed in accordance with the manufacturer's guide\ine;.

The film shall be suitable for photographic reproductions with
sufficient stereoscopic overlap for use in»precision phote-
grammetric instruments 10 compile planimetric and/or topographic
maps andé to reasure profile and cross section elevations anc

helghts by photogrammetric means.

The film shall yield an image area of nine (9) inches by nine
(9) inches for each exposed negative. The leader fength and
trailer length shall not be less than six (6) feet and three

(3) feet, respectively.

Exposure

Film exposure shall be in accordance with the manufacturer's
guidelines. The negatives shall be free from light streaks

and static marks, and they shall have uniform tone and 2
"degree of contrast permitting land features and ground details
to show clearly in dark and light areas and especially so with
respect to legibility in shadow areas. Negatives which fail to

meet the above reguirements may be considered unsatisfactory anc

pe subjectto rejection.
v -
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2.3.3

2.3.k

fiavcpumant and Prozessine

Sy2zial care shall be taken toO insurc propes Covelopment 8ns
thcrough fixing and washing in accordance with the film
renufocturer's guidclines. Film shall not be wound tightly
on drums and shall not be stretched, shrunk or distorted in
sny way during procegsing or drying. Film ihall be: free
fror finger rarks, dirt or blemishes of any kind. Such
defects and flaws which, in the opinion of the State, would

interfere with the film's intended purpose, shall be cause

for rejection.

Labeling
All exposures shall be labeled to read easily from left to

right. The labeling shall be oriented so as to be read in

the direction from project beginning to project enc.

All lettering ana numbering shall be legible .and uni form
in presentation and shall be rendered in symbols anc
characters one-fifth (1/5) of an inch in height and shall

be executed as follows:

1. First and Last Exposures = The first and last exposures

shall be labeled as follews:

In the upper lefchand corner: Cate of exposure, time,
focal length, RF scale, and the flight height of the
camera (aircraft) above the mean ground elevation or

some set datum such as Mean Sea level.

In the upper right-hand corner: Project number, flight
line number, and the identifying number of the exposure
Itself.

12~
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2. Intermetione Trocavres = A1l intermadiate erpocurcs shall
be identified in numerical scuence In the dircction
from proicct beginning to project end. Exposures shall

be lsbeled in the upper right-hand corner as follows:

Project nurter, flight line number, and
the icdentifying number of the exposure

" itself.

The Contractor shall furnish the negatives on spools in suitatle

containers. Each container shall be labeled to show the

corresponding municipalities and counties, the legislated route

designation, photographic scale, date of exposure, and aﬁy
applicable serial number of the first and last exposure of

each strip.

. 2.4 Photocraphy Methods anc Guicelines 1
2.4, Flight Line

2.4.2

The Contractor shall design the flight lines to insure full
stereoscopic photographic coverage. In general, flight
lines shall be parallel to each other and to the length

wise bouncary lines of the areas to be photozraphec.

Weather and Sun Angle

Aerial photography shall be undertaken only when well-definec
images can be obtained. Photography shall not be undertaken
when the ground is obscured by haze, snow, foliage, flooding

conditions, or when clouds or cloud shadows would appear on

more than five percent (5%) of the area of any one photograph.

-]3-
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2.4.3

2.4.4

2.4.5

Agrial ptotocraphy shall not by undertehen when the sun
angle is less than thirty (30) dugrecs atove the horizon.

Shadows caused by topugraphic festures and sun ang\é shall

be cause for rejection.

Lrab

Crab shall not exceel three (3) degrees in any negative.
Any two or more consecutive photographs displaying crab

in excess of five (5) degrees shall be rejected.

Tilt

Tilt shall not exceed four (L) degrees in any negative.
Any two or more consecutive photographs displaying tilt

in excess of five (5) degrees Is unacceptable. Throughout

the entire project, the average amount of tilt shall not

exceed one (1) degree. Any tilt in excess of the above

criteria shall be cause for rejection.

Overlap
Overlap shall be sufficient to provide full stereoscopic

coverage at the area to be photographed. Where there is @

change in direction of

N L
at the beginning of the next flight line or segment of the

same flight line shall give complete stereoscopic coverage

of the area contiguous to the forward and back sections.

Overlapbsha1l be provided as follows:

e1h-

the flight tine(s), photographs taken

100 Q&S
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Bon 13« A1V of the orce 8psearing on tin first ond
lant wugutive in cach flight Vine or flight 1ine seg-=nt
extunding over @ boﬁndary shall be outsidc the Loundary
of thie project area. Ioch.strip of photogrophs shetl
extend over the boandary not less than fiftcen percent

(15%) or more than fifty-five percent (55%) of the

strip width.

Endlap = End_lap shall average not less than fifty-seven
percent (57%) or more than sixty-two percent (62%). Enc-
lap of less than fifty-five percent (55%) or rore than

sixty-eight percent (683) in one or more negatives may be

cause for rejection. However, consideration shall be giver

if, in the case of a stereoscopic pair, end_lap exceeding
sixty-eight percent (685) was found to be unavoideble in
areas of low elevation iq order to attain the fifty-five
percent (552) minimum enc_lap in adjacent areas of hicher
elevation.

Sidelap - Sidelap shall average thirty percent (30%),
plus or minus ten percent (102); Any negative having
side_lap less than fifteen percent (15%) or greater .

than fifty percent (50%) m;y be rejected. However,
consideration shall be given if the strip area to be
mapped is found to be slightly wider than the éree‘which
can be covered in one flight strip. In that case, sice-
lep of up to seventy percent (70%) to take advantage of

control is permissible.

15~
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2.4.7.

Qusliz, of Photoure:t s

Photougraphy shall be exccutcd so as to minimize iuage
movement at the moment o? exposure. Such cxposure and
the subsequeni processing shall bc such that 1) negatives

shall be of high quality in showing all specified planimetric

and topographic features at the scale stipulated bi the State.

Negatives which are not clear and sharp in detail and in average

contrast, and which are not free from static marks, stains and

other blemishes which, in the opinion of the Stete,_wOUId

interfere with their Intended purpose, shall be rejected.

Scale of Negatives

The flight height above the average ground elevation or set
datum shall be such that the negatives will yield photographic
prints on paper or on dimensionally stable polyester-type
plastiﬁ or on optically flat glass plates to the scale stipulatec

by the State. Negatives departing from the intended scale by

more than five percent (5%) shall be rejected.

Unless specified otherwise by the State, the flight height shell
be six times the value of the intended 2erial negative scale.
Accordingly, the photography lnegative) scales and flight heights,

together with the corrcspondiﬁg contour intervals, all recommencel

for the mapping scales generally employed by the State, are 2s

follows:

WAS
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Soepping Scele:

Phetnrrectiy Seale /fng rliont ouvox oo

1" = 30° 1* = g0 - 1= 100° 1" = 200'

Contour Intervals: 1 | R 2 5!

Photography Scale: 1 = 250' 1" = 350" 1" = 700 1" =« 1,400

Flight Height:

1,200' 2,100’ 4,200’ 8,400’

2.5 Photograrmetric Creund Contrdl

2.5.)

2.5.2

By definition, the horizontal datum is a rectangular plane
coordinate system. Unless approved otherwise by the State,
the Contractor shall reference all horizontal control to

the New Jersey State Plane Coordinate System.

The vertical datum is normal to gravity. Unless approved

ofherwise by the State, the Contractor shall reference all

‘vertical control to the Nationa) Geodetic Vertical Datum

of 1928, (Mean Sea Level).

¢round Control Points

Horizontal control polnts shall be set up 85 station points

in a closed traverse whenever practicable. 1§ field conditions
dictate otherwise, control polints shall either be tied to the
traverse from two different stations or have the angles anc
distances for single ties measured at least twice. Each
control photograph shall be exaﬁined carefully in the fielc

to insure that the object described in the photograph is

indeed the corresponding object In the field.

100 NAS

69¢¢



Standard Error%in Position or

vaoping Scale

vertical centrel points shull be set vp &3 turnirg points

on differential level runs. Side shots uscd for4photo control

points are not scceptable. Trigonometric leveling is acceptable

in licu of differential leveling if field conditions so dictate.

Howsever, a1l distances shall be measured using electr

measuring devices in order to insure that the accuracies listed

below can be obtained.

Recommended Accuracles

Elevation of Each Control Point Shall Not Exceec:

#Note: ''Standard Error

squares of the errors from ''n

2.5.3

Horizonta!l Vertica)
1" = 30' 0.2 Ft. 0.05 Ft.
1= 50' 0.3 Ft. 0.07 Ft.
1" = 100" 0.5 Fr. O.IQ Ft.
1"t = 200 1.0 Ft. 0.30 Ft.

" equals the square root of the following: the sum of the

" measurements, and that sum divided by "n'",

Targetting Control Points

Control points can either be pre-targetted {(prior to flight),

or photo-identifiable points.can be selected for use upon
viewing existing aerial photographs. Unless approved otherwise

by the State, the Contractor shall prepare and establish

targets in the field for a permanent photographic record to be

made by means of serial photography.

100 NAS
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o,

Targrts scrve to moke evidant the locations of centrol points
so that the cristence and position of cocth point is casily
and accurately discerrnatlc vhen !tg corrcsponding irage is
viewedrln an scriol photoyreph. Targets also pinpoint supple-
mental control points whith g¢nable azria) photographs to be
oriented within photograrmétric instruments for use In the

stereoscopic compilation of map manuscripts.

Targets shall be placed in the median and shoulder zones of

the roadway in question and on flat ground whenever practicable.
Steep slopes, sharp ridges and ditches should be avoided. Al
targets shall be p!acea on contrasting background to be readily
distinguishable in aerial photographs. Each target shall be
placed with its center directly over and at the exact elevation
of the hub, steel rod, of other appropriate manifestation of

the contro! point in question. The target legs should not

slope appreciably from the center.

Normally, target spacing shall be at the interval equal to
one-fifth (1/5) the flight height. However, for those projects
where the required flight height is 1,200' or less, targe:s »
shall be placed so that @ least two (2) will appear in the
overlap between adjacent photographs. Accordingly, unless
approved othgrwlse by the State and as noted above, the

following guidelines for sizes and center-to-center intervels

of white targets are recormended:

100 WAS
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2.5.

-

Desian Cuid.lines for \hite Torests

repping Scale: LI 3o = 50 1¥ . 100" 1 = 200"
Flight Height:  1,2000  2,100"  4,200° 8,405
pavimum Interval: - 360 630" 1,260' 2.520'
Taroet Leg ' 6". BT g 18"

Thickness T:

Lec Length L 2! ' ' 10'
(Tip to Tip): 3 5

The linear dimensions of a black target should be two to three
times those tabulated above to allow for image-spread in the

serial negatives.

Target shape shall be in the shapé of a symmetrical cross or
1T in that order of preference. The stem of the 'T' shall

be equa! in length to one-half (1/2) the recommendec leg

length.

“Targets shall be prepared by painting or printing them on
cardboard, muslin or similar cloth, or they shall be constructes
of lime placed on the ground, or they shall be painted on the

roacway surface. 1In all cases, & cross or T termzlate shall

be used 2s @ guide.

Photo-identifiable tontrol Points

Upon approval by the State, photo-ldentifiab\e control points
may.be used In lieu of targetting control points. The use of
photo-ideﬁtifiable control points may be authorized 1f existing
aerlal photographs are readily avallable and if the project ar;a

is urban or suburban in character where such points would exis!

in abundance.

«20~
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3.1

_Pn;ts-ifgntifi:blc control boints'sh;ll be cs;aL!i:E:d on .
perrcazntly fixed obtjects and shall be of sufficicnt clarity
and dcfinitiop»as to provld§ the saﬁc quality ana reliability
in aeria!-ﬁhotographs s targette¢ control points. Points
that are indcfinite or not permanent (e.g. bushes, logs,

* Interscctions of roadway centerlines at a large scaie.

building corners, etc.) are not acceptable.

Photo-identifiable control points shall be maintalned at

the m;ximum intervals or less‘as specified for the placement
of new targets with respect to their corresponding flight
heights. Swuch points shall be established in the central
sone of the roadway In question and on flat ground whenever
ﬁra:tica1. ‘In ail other respects, requiremehts for these
points shall correspond to the specifications‘affecting the

layout of targetted control points.

SECTION THREE = PHOTOGRAPHIC PRINTS

Description

3.1.1.

.12

Prints.

This Item shall consist of pbotographic printe made from aericz)

photography negatives.

Types of Prints.

The photographic prints shall be contacts, rgductions,
enlargements or such combinations thereof as stipulated by
the State. The prints shall be made of the base materials

as specified hereinafter in Article 3.2.1.

-2‘-
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3.2 Materials

3.2.1.  Base ﬂaterﬁals.

Base materials of prints shall be of resin-coated photugraphic
paper, or of dimensionally stablc polyester-type plastic
transparent film having 8 minimum thickness of four thousandths

(D.Ooh)‘of an inch, or as otherwise specified by the State.

3.2.2. Photographic Emulsion.

The photographic emulsion shall be fine graln and have
suitable light sensitivity range and contrast for the
making of brints on paper or film as specified. An

outdated emulsion shall not be used.

3.2.3. Stability of Film and Paper.

Dimensionally stable photographic paper or film shall be
used unless approved otherwise. The difference in shrinkage,
expansion, or any linear distoration as measured in any two
directions after processing and drying, shall not exceed one
part in LOO in photographic paper and one part in 1,000 in
photographic film. Such evident distoration shall be cavse

for rejection.

3.3 Recuirements
. L}

3.3.1. Scale and Size

1. Contact Prints - Each contact print shall have the scale

and size of the negative from which It is printed.
2. Enlargements - Each enlargement shall be made to the
scale or to the diameters of enlargement specified by

the State.

100
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3.3.2.

3. Pcductions - Euch reduction shall be mide to the scale

or to the froction of contact size specificd by the Statc.

Processing Quality.
Prbcessing. including exposurc, developaent end fixation,
and washing and drying, of all photographic raterials shall

result in finished photographic prints having a fine grain

~ quality, & normal, uniform density, and such tone and contrast

that al) photographic details shall show clearly in the dark
and light tone areas as well as In areas with intermediate
tones. Adequate grades of contact paper and proper laboratory
procedures shall be used to achieve the best prfnts possible.
Excessive variance in tone or contrast between individua!l

prints shall be cause for rejection.

Contact prints shall be trimmed to neat and uniform dimensional
lines along image edgés and shall leave distinct the camere
fiducial marks. Prints showing fiducial marks of inadeguate
clarity and definition, or priﬁts omitting fiducial marks,

shall be rejected.

All prints shall be clear and free from chemicals, strains,
blerishes, uneven spots, air bells, light streaks or fog, ard
other defects which would, in the opinion qf the State, interfere
with their intended purpose. These prints shall be deliverec to

the State in & smooth, flat and usable condition.

100 &S

GLTT



3.4

3.3.3. Selcction.
Upon exzmination of tﬁc csntaét prirts, fhe Stote shall desizmcte
the negatives from which additSOﬂal prints, photograghic
transpariencies, en!érgemﬁnts, re#uctions. or vhatever cotbinaticn (s

théreof, in sccordonce with the Controct requirermants.

3.3.4. Labeline.
On the back of each prlni. whether 8 contact, reduction or
enlargement, and in the same ;ornef and position as the
photograph number appears on the lmage.slde. there shall be
imprinted the followin§: name and address of the Contractor,
the legend "Property, State of New Jersey,' and the approxirste

photographic scale.

Photocrechic Index.

This iter shall consist of 2 sequential layout of aerial photograshs
designed to form a montage of the entire project areavin 2 single
overview. This montage is then photographically reproduced in

accordance with the scale and format specified by the State.

3.4.1.  Photooraphic Paper and Film.

To insure that photographic reproductions possess the
attributes described in Artigle 3.3.2. for processing anc
guality, contact print paper with adequate contrast anc
quality shall be used in making prints to prepare the index,
and the film and peper for copying and printing the index
shaIl_also have adeguate contrast and quality and not be

outdated.

-24-
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3.4.2. Pss.-bly.

. - The phutcaraphic indux shell be acsermbled by stapling tozctlur
prints made from ecceptable ncgatives without the ncgoatives
being masked. The prints stall be trimﬁed-to 8 neat and
uniform edge aleng the photographic images without removing

the fiducial marks.

The photographs shall be ratched by overlapping corrésponding
images along the flight line. The photographs for each
: adjacent flight strip shall overlap In the same direction.

Air base lengths shall be averaged In the course of matching
successive pairs of photographic images slong the flight line.
Paralle! and‘adjoining flight line assemblies shall be adjustec
in length 8s warranted by incremental movement aloﬁg the flight
line, one photograph with respect to another, until a1\'adja:ént

. flight strip images can be mat_ched as completely as is practicatle
throughout the‘entire project area. Upon completion, the assertly

shall show clearly the film roll number and the identifying

number of each photograph.

3.4.3. Labeling and Title format.

Aporopriate notations identifying several important and promine-:
geographic and cultural features shall appear o; the index. The
roll numbeerf the film aﬁd the exposure number on every tenth
(10th) photograph shall be accentuated by the use of & narrow,
short-strip overlay of white paper on which the appropriate
numbers have been’printed. The flight line number shall be
noted and sccentuated at the end of each strip of photographs.

All overlay lettering and numbering shall be neat and readable

-25-
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3.4,

on both the indcx assently and Its photocrazhic copics and
stoll not interfere with the principal mep features or with
the syrlols, nomenclsture and numbers vhich 2re not accentuated

on the individuol photogrophs. A graphic scale bar shall be

shown to denote the average scale of the index.

1

The legend, '"State of New Jersey, Department of Transportation',

the project designation with its corresponding locetion and preciec:

limits, the photography scale, focal length, flight height and
date, the Contractor's identifying logo..a north arrow~, and the
graphic icale.bar shall al) be arranged in title format according
to the layout as prescribed by the State. The complete title
shall be photographically reproduced together with the index cr
portions thereof. The lettering of the title, as it appears in
fina) form on the index, shall measure not less than one-tenth
(1710) of an inc% in height and shall be ciearly and easily

legible.

Photocraphic Copyinc and Printing.

The assembly of photographs shall be copied onto pBotographic
film so that prints can be made by the contact or projecticr
mefhod of printing at the Contractbr's discretion. |If the
projection method is selegted, the scale of the copy negative
shall be not less than one-third (1/3) the scale spe:ified.for

the pHotographic prints of the index.

Uhenevér the ipdex cannot be fully copied oﬁ one negative,
it shall be reproduced sequentially on as many negatives as
necessary. Each negative of a segment of the index shall
photographically overlap the image on the preceding negative
by at least two inches as measured on the final scale of the

index. : -26-
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3.h,5. Si--_and Scalc.

3.5

4,

1

L.2

A prinis of the lndéx shol1l be made on dimensionally statle

polester-type plastic having & minimum thickness of four

thcusandths (0.004) of an inch and measuring twenty-two (22)
inc~es by thirty-six (36) inches.

A1l such prints shall be made to a scale no sraller ihan
one-half (1/2) the contact scale of the serial photography,

unless otherwise specified by the State.

Furnishing and Dellvery.

The Contractor shall furnish and deliver two (2) sets of contect prints

of all exposures on resin-coated photographic paper to the State. The

ot .
[ILERe

Contractor shall similarly furnish and deliver any additional photogre

reproductions so designated by the State.

SECTION FOUR = GROUND SURVEYS FOR PRIMARY CONTROL

Ceneral Description.

Ground contro! consists of a system of points for 8 given praject whece
positions are known and referenced to @ ground coordinate syster such
as the New Jersey Plane Coordinate System and whose images can be

. positively identified in corresponding aerial photographs.. Such centrc!

is established by means of field sorveys an¢ provides the means for

o;ienting and scaling the photographs to the grounc.

Faterials and Equ?gﬁent.

A1l materials and equipment required for satisfactorily compTeting el

control surveying work shall be furnished by the Contractor unless

stipulated otherwise by the State. Said equipment shall be fully capat e

of accomplishing the control surveying to the accuracies specifiec bty the

State.
o -27-
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5.3

L.bL

Liaiccn,

Prior to erccutine any ground survays, the Centractor or his authourizced

represcrtative shall meet with the designated State rcpresenfativcs for
the foIIOJihg purposcs:
1. Te consfder the scope of the work and to review the
location and suitability of a1l known existing
horizontal and vertical control boints in or within
the useful proximity of the project area.
2. Yo set forth and concur on the ﬁethods and procedures

which will satisfy all the ground control requirements

of the Project.

Ground Control.

All ground surveying and related ana1ytical.work required to.exe:ute
prirary or basic control surveys shall be accomplished by the Contrécter
in accordance with the procedures and accuracies as specified by the
State; A1l control points shall be set from and closed on existing

O. S. Coast and Geodetic Survey monuments and bench marks or New Jersey
Geodetic Survey triangulation or traverse stations which are the cirec:
result of second or higher order accuracy surveys. All primary or tecic
control surveys must begin and close on two separate.existing conirel

points, or, if approvec by the State, shall be closed-circuit in

[ ]
character. Those control points which are used as origin, intermeciate

check, and closure points shall be points comprising c}osed primary

traverses and closed level circuits. Primary or basic control surveys
shall measure accurately each required control point, and accuracy

checks shall be made on the surveying work as a whole.

AS
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Control points cunsisting of monuaints OF station marbers ond beneh

e

rarks which oru szt by the Ceatractor sholl te purbored consccutively

from the beginning of the Projcct to the end for each truversc and

Jevel run. Each traversc shall be identificd with a letter desigretion

starting with the first letter of the alphatet, and each Jevel run shall

receive 2 lectter designation starting with the last letter of the alphatet

and working backi:ards.

Semi-permanent monuments, station markers, and bench marks shall be set

along the traverse routes at the minimum rate of one (1) intervisible

pair per mile of traverse length. These control points shall not be

placed in roadway or shoulder pavement unless such placement has been

approved by the State. Contro) points can also be set by chiseling

crosses

in concrete structures or rock outcrops.

All monuments or station markers, bench marks and any other corntrcl

points placed by the Contractor shall be tied and referenced in the

field.

L.L.y.

Permanent Monuments or Survey Station Markers.
paterials. Permanent monuments Of survey station markers in

first and second order surveys shall be bronze or brass plugs

or aluminum alloy tablets set*lIn iron pipes, in copper-coatel

steel rods, in concrete monument foundations, or cementec in
large solid rocks or boulders. The State shall furnish the

Contractor with such plugs or tablets as required. The head

" of the plugs or tablets will be spproximately three inches (3')

in diameter. All other necchary'parts shall be furnished by

the Contractor.

-29-
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In third-ordcr surveys, permanent monuments and station
rarhers sholl be either pins of three-quarter inch (3/4')
or rore in diometer and not less than two feet (2') long,
or they shall be as.specificd in the preceding paragra{h.
Reference marks shall consist of ﬂails or spikes driven
into large trees or utility poles or of lead plug; drilled
in walls, abutments, solid rock outcrops and like objects

which are permanent in character, or they may consist of

steel T-bars.

tontro!. All permanent monuments and station markers and
their references shall be set where they will not be disturbed
by normal land use. Wherever practicable, such markers shall
be placed near some easily recognizable feature and in an
accessible ]9cation. Such placement'shal\ be preferably
established outside future construc¥ion sites but within the
richt-of-way bounderies of the proposed project. At least
three (3) references shall be accurately placed so that the

markers may be recovered or reset readily on any subsequent
‘ ™m

field surveys. Ties to the references must be measured with ,é
2 steel tape $O that it will be possible to make an accurate S
intersection of three pre-determineﬁ measurements to facilitate .
recovering each control point. Such references shall be of the §

3]

semipermanent type and shall be so located as to be visible fror

and accessible to the station marker to thch it applies. Semi-
permanent reference marks may consist of spikes driven into trees,
well-esteblished fence lines, ;nd durable marks set in rock ovicrer:,

footings, buildings walls and the like. Where such sultable fea:ure:

" 30-
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Core rot ewtilahle, @ steel T-tor, which is no lezs thin tiree
fect (3') lonz vith o sprcial distinctive cap In which the
reference cross has been imprinted,.sha\l be set to serve in

its place.

lp-the field notes, the Contractor shall ﬁlearly sketcﬁ to
“scale end othcn:ise describe the surveyed position of each
permanent station narker together with its reference cata.

The Contractor shall also record any azimuth marks for these
markers which are not intervisible for subsequent plotting on
the meps. The bearing on the New Jersey Plane Coordinate gric
shall be noted between each station marker ind its adjacent
visible markers. The New Jersey P\anevCoordinates for each

permanent station marker shall also be recorded.

Each existing and new project permanent survey station marker
shall be approbriately identified in its correct New Jersey
Plane Coordinate position on the maps and sh;1\ be numberec,
named and/or stationed in the format stipulated by the State.
The following data shall accompany the record of each marker

on the maps: the number designation, the New Jersey Plane
Coordinates and, if s prevlous1y existing marker, the contrac:
designation under which it was either sel of last reset anc

was surveyed. Except fof the horizonta\ position and classifice-
tion number, 31} identification data for each marker shall be

recorded: on the maps_as_margina\ inserts.
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‘tach marker pusition shall be indicoted by a8 systul in the
overlap purtiun within each ascrial photograph of the applicitle
stereoscopic pair. Said symbol shall consist of & photographic
image showing o circle rendered thereon in the correcct liew

Jersey Plane Coordinate position. -

A description.card shall be prepared cohtaining the following

information:

(1) Name, number or. station.

(2) Order of accuracy.

(3) New Jersey Plane Coordinates.

(h)' New Jersey Geodetic Survey-bgsed elevétion, 1f measurec.

(5) Name of Contractor or agency making the control survey.

(6) Date ihg monument or station marker was set.

(7) Complete description of location and tyée of marker.

(8) Sketch showing distance, true‘bearing and New Jersey
Plane Coordinate grid bearing to each adjacent station

marker, control point and reference point..

Survey Bench Marks.

‘Hsterials. Survey bench marks shall be bronze or brass plugs

or aluminum alloy tablets either set in iron pipes, coppar-
coated steel rods, or concrete monument foundations, or
cemented in large solid rocks or bou\ders. lron or other
pins less than three feet (3') long shall not be used. All
plugs or tablets shall be furnished by the State; all other
necess#ry parts shall be furnished by the Contractor. The
heads of the plugs or tablets shall be approximately three

inches (3') in diameter.

-32.
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When permanent or semi-perrancnt oﬁjvc1s c:nnot be found

to scrve s rcferences for bcnchvmarv ties{ rcicrences shéil
then consist of lead or copper nails pluoging holes drilled
in either concrete, large boulders or fock.outcrops. or
three-guarter inch (3/4") or larger diameter metal pins at

least three feet (3') long as field circumsteances dictate.

C§ntro1. Al beAch marks shall be set.whcre they will not

be disturbed by normal land use. Vherever practicable.Asuch
bench marks shall be placed near some easily recognizable
feature and in an accessible location. At least two (2)
references shall be accurately placed so that the bench marks
may be recovered or resetvreadily on any subsequent field
survey(s). Ties to the references must be measured with 2
steel tape so that it will be possible to make an accurate
intersection of three set measurements to facilitate recoverir:
each bench mark. Such references shall be of the semipermane~:
type and shall bLe s0 located a5 to Le visitle from end socesn’t’
to the bench mark to which it applies. Semipermanent refere-ce
marks may consist of spikes driven into trees} we11-e;tab1ishef
fence lines, and durable marks set in rock outcrops, footirce,
building walls and the 1{ke. Where such suitable features are
not available, @& steel T-bar, which i§ no less than three fee:
(3') long with 2 distinctive cap In which the reference crecs

has been imprinted, shall be set to serve in its place.

The number and New Jersey Geodetic Survey-based elevation of

each new project bench mark set by the Contractor shall be

100 WNAS

G8¢¢



All eleveticens chell bo

stermoud by him on the plug of tablcee.
o) Datun {¢.bie. Necr

rcforenced 1o the Kationa! Guedetic Vertic

Sca Level) of l929.

Existing bench marks serving 2s origin or closing ties in the
9réund control surveys may be spproprizted as project bench
marks whenever thef‘are in position to serve as such. In the

field notes, the Contractor shall sketch to scale the pcsition
of each existing bench mark used,.and he shall record the
ijdentifying number and description of that bench mark. The
Contractor shall not mark, stamp or otherwise deface or |

distrub any existibg bench mark.

fach bench mark utilized for the project within the mapped area
the maps by 8 symbo!l in the correct New

shall be identified on
Near that symbol, the

Jersey Plane Coordinate position.
tic Survey-based elevation

identifying number and New Jersey Geode
In

shall be correctly and clearly recorded.

of that bench mark

additfon, the position of each bench mark sﬁall also be representer
by the same symbol in the overlap portion within each aerial
of the applicable stereoscopic pair of such protcgreste.

photograph
image showing @ circle

Said symbol shall consist of s photographic
¢t New Jersey Plane Coordinate pesition o

.-
[

rendered in the correc

photograph.

L.4.3. Semipermanent Survey Station Markers.
tation markers shall consist of either:

Semipermanent S

Materials.
x 18") which have been drive”

tacks set in ordinary survey hubs (2"
per nail plucging é

flush with the ground; & cross in a lead or cop

Too NAS
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hole drillcd in concrete, 8 rozl outerer cr Yorge Loulder; -
& cross in the top ef o 376" x V8" Tebor ef cilvanicil steel
thet has been driven flush with the ground or to a depth of
ten inches (10") below the surface of the ground vhen !n'an
open ficld; or a metal pipz, 1/2" to 1" in dismeter, and 18"
to 24" long and solid meta) pins, 3/k" or more in diameter,

of similar length,

Confro1. Semipermanent station markers shall be set at as many
instrument set-up.points in the required surveys as practicable.
Vhere feasible, they shall also be set at points targeted oﬁ

ihe ground before photography for certainty in identification

of supplemental control péints to be used in photographic control

during the photogrammetric compilation process.

in the field notes, the Contractot shall sketch to scale and
shall fully identify and otherwise describe all semipermanent °
station markers. These markers shall be survey-tied from
primary or basic control survey points to objects that are
visible on aerial photographs, or they shall have & suitable
photographic target centered over them on the ground before

2erial photographs are taken. ' .

Each ;emipermanent'station marker within the mapped area shall
be appropriately identified on the maps and shall be stationed
or numbered in the format stipulated by the State. Such
identification shall be with respect to the New Jersey P]ane

Coordinate System,

-35-
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L.L.L.

Privary ﬁg;&zggt\ Centrol,

The Controctor shall estublish at lca;t one primary closed
traverse and/or triangulation or trilateration netwurk as
necdcd throughout and generally ;aral\ei to the longer
dimension of the Project. Unless specified otherviise by thc
State, the treversc closure shall not exceed the lesser of
either one part in twently thousand (1:20.000) of the tota!l
traverse length, or 1.67 feet times the square root of the

tota! traverse length in miles.

Each and every horizontal control station shail be an.integraX
part of its respective traverse, and all such stations shall

be so set upon with angular and distance measuring equipnment
that eazh angle and distance is observed directly from station
to station-and'nbt computed from an alternate point. Each
control station is set in the field with 3 semi-perma;en:
station marker consisting either of & tack on top of an orcinary
survey hub sized 2''x2''x 18" which is driven flush with the ground
or of a cross ma;ked on a nail plugging 2 hole drilled in &

concrete structure or rock outcrop, 3% field circumstances cictate.

All station markers shall either be intervisisle or require thet
an azimuth mark be estéb\ished for each non-intervisible staticn
marker. The azimuth mark shall be placed between three hundred
feet (300') to one thousand -feet (1,000') away from the station
marker to insure that 2 bearing determined by an instrument set
over the marker and sighted on the azimuth mark shall not vary ™

from the true bearing by more than fifteen seconds (15") of arc.

100
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Cotrz-el feotures which arc permancnt, suitedble end casily

icentifieble chall be ‘scceptoblec 8s &ziruth morks. If such

cbjects arc not available, azimuth marks shall bec identified
as such from spikes driven into large trees and poles, metal
plugs in drillcd holes and crosses chiseled in concrete’

siructurcs and rock outcrops, % field circumstances dictete.

All primary horizontal control points and‘stations'shail be

field-referenced with at least three (3) well placed ties.

A1) angles shall be turned with & one-second direct reading

Theodolite, and approved methods shell be employed to guarantee

the following results:

The angular difference between the highest anc

lowest angle formed by the pointings shall not

be greater than six (¢) seconds. The angular

adjustment 2t azimuth check points shall not exceel

lesser of ten (10) seconds times the number of

stations used for carrying azimuth; or three (3)

seconds per station.

All horizontal control positions shall be adjusted to
the North American Datum of 1927, and New Jersey Plane
Coordinates shall be computed for each horizontal contro!

all be ascertained and recorded

point. All azimuths sh

respect to the New Jersey State Plane Coordinate

with

System grid lines unless an alternate reference systen

is approved by the State.

.-37-
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L.L.5.

Prir:ry Vertics) Control.

The Contractor shall cetablish ot leist one grivary closed
level circuit ds needed throughout srd guncrally parallel to
the longer dimension of the Project. Ezch level circuit shal)
be established by following conventional procedurés of
cifferential leveling. No trigonometic leveling shall be
permitted, and no "'spur" or “hanging' vertice! ;oin;s shall
be accepted;

Al primgry or basic vertical control shall be extended from
and closed on United States Coa;t and Geodetic Bench Marks of
seconds or higher order accuracy and shall be of thfrd order
accuracy. All vertical contro! positions shall be referenced

tc the Mean Sea lLevel Datum 1929 Adjustment, unless approved

otherwise by the State. All vertical control circuits requirec

"for the Project other than the primary circuit (s) shall begin

and close on the level network of primary elevation contro! set
arc surveyed by the United States Coast and Geodetic Survey

unless approved otherwise by the State.

Semi-permarent bench marks shall be set at the approximate rate
of one for each mile of bench level route and shall not be set
further apart vertically than two hundred (200) feet difference

in elevation. Such bench marks shall be of second order

accuracy unless specifled otherwise by the State.

At least two (2) well-placed ties shall be required to fleld-

reference each vertical control point established by the

a5

Contractor.
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L.5 Survey Traverse for Cacastral Surveys

This Article shall apply when cadSStral (property.boundary) surveys are
required in conjunction with the compilation of large scale maps. Cadestre!
Vsurveys are to be tied in with ground surveying to the primary consrol points
2s represented by station markers. These markers comprise the prirary contre!

traverse to b~ surveyed and shall otherwise be Intervisible and spacec as

specified by the State.

in areas whare the width of the survey area is increased, additionai traverses

shall be surveyed as needec. Vherever multiple flight strips are essenteil

for acco~plishing the required rapping, 8 traverse shall be surveye? lengtih et

ip. All such traverses shall be

alonc the approximate center of each str
execut=d 2s closed traverses within the primary horizontal control of the
.

Project.

Al resulting survey data shall be noted and drawm on the map (s) and shall

include each instrument point, each survey origin/closure set of ties to

primary control, and the distances and New Jersey State Plane Coordinate ™"
. <

tearings of each traverse segrent. Closure ties shall either be shown to =
jen]

scale at their location on the map (s) or they shall be marginal inserts S
N

N
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. wherever their currospunding principsl control points lie outiide the rapped
3 ' . area. Eoch control point and eoch Instrument point shall be plotted accurately

and desicnated by its New Jersey State Plone Coordinates.

k.6 Locatinc Monuments on Maps

The locétion of ezch monument set and otherwise utilized by the Contractor
shall be indicated on the maps in conjuncfion with Its corresponding
jdentifying data: number designation, its Newaersey Plane Coordinates, the
elevation, if any, and information tielng the monﬁment to a primary survey
1ine or other appropriate field established reference (s) to facilitate

future recovery. Except for showing to scale the positions of those monurments
sctually situated within the areas coveréd by the maps, ail annotations shall
be recorded in marginal inserts. Whenever existing control monuments are taker
from previous mapping contracts, whether prepared for the State or another égen:§

.‘ or client, the original contract project designation and Its corresponding ''es-

built" dags shall be noted on the maps.

k.7 Supplemental Control Surveys

Whenever supplemental control is to be established from ground §urveys, the

Contracton: shall execute those surveys so that corresponding aerial photographs

czn be correctly positioned and oriented onto precigion photogrammetric
rensuratign instrurents.. These ihstrument.s shall b§ capable of providing

measurements to a precision of one (1) micrometer, and they shall be so

calibrated over the measuring range of the Project to an accuracy sufficient

to achieve a root mean square error of no more than two (2) micrometers. E
Ihe Contractor shall utilize 6n1y fully analytical aerial triangulation o
methods to establish supplemental photo control. Semi-analytic or analog =
fnethods-shan not be permitted. | §

N
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4.7.1 Horizenta!l Control

4.7.2

4.7.3

A minimor of threc (3) horizontal éontrol points fs recuired for ccch
stereoscopic model although a fourth point Is recomrended o3 i cheek,
and these points shall be as far apart as Is feasible within each
model. E2ch rodel point sholl be an image of an existing object in
the field, or it shall be part of‘a finlte-photographic pattern vhich
is readily identifiable on the ground'and in the photographs, or it
shall be the photographic target'of a station marker. The X end Y
coordinates of horizontal control shall be computed subsequently for
each supplemental control point with respect to the New Jersey State

Plane Coordinate System.

Vertical Control

in each stereoscopic model. there shall be at least six (¢) vef:ica1
control points, one of which shall be near the center of the mode!
and approximately half way between the principal point of the first
aerial photograph and lts corresponding image on the adjacent
photograph. The other four points .shall be spaced for optimum use

of the mode] and preferably in or near each corner of the model.
Wherever cross sections are to be measured photogrammetrically, there
shall be at least three (3) additidnal vertical control péints spaced
appropriately throughout the measuring and mapping are2 of each model.
Ine elevation (or Z coordinate) of vertical control, as referenced tc
the Mean Sea Level Datum of lszg’shall be ascertained for each supple-

mental point.

Supplemental Photo Contro!

{f so elected by the Contractor, analytica! serotriangulation methocls

-may be employed to generate supplemental control points and to compute

the required corresponding coordinate data.

-4/ -
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The process is initiated with o) precise marking of glass
photographic diepeiitives to L. ysed for mIpping compil;iion at
thése locations where supplemcntal control Is required. Al
point marking shall be done using & precision stereoscopic
rarking device. Such marks shall not be smalfer than forty
(40) micrometers nor larger than one hundred (100) micrometers,
eppropriate in size to the scale of the photogrephs and the
stereoscopic plotting instruments. Marks shall be drilled
clearly through the emulsion of the diapositive, and excess
viaste shall be removed carefully from the surface prior to the

rensuration operation.

Each dispositive shall be placed in a mono or stereo comparator
which shall then be used to measure the Tocations of the
supplemental control points and the field surveyed contro! points

relative to the photo-coordinate system formed from the fiducia!

marks on that diapositive. The measurements of both sets of control

points, the X, Y and Z ground coordinates of the field surveyed
control points, and the camera calibration data, shall be entered
-together into a computer which will then gener.te the ground

coordinates for the supplementa! cgntroI points.

The computer software utilized shall contain a fully anmalytical
bloc; aerotriangulation program. As a minimum, this program shall
fncorporate the capabillty to glve appropria:  weight factors to
the control points on an individual basis and to correct for film

deformation, atmospheric refraction, earth curvature and lens

distortion.

-4z -
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cer i tion

2.1 Fidle Motes
| The field notcs of a1l horizontal and vertical control survcys shall
be fully indexcd and kept In securely bound notebooks. The notes
eha1l be uniform In charactcr and reeoraed in such a manner as to
be easily and correctly interpretable by anyone having a know~ledge
of surveyiﬁg. In addition, each page of field notes shall contain
the Project designation, thernames of the survey crew personnel,
the date of the survey, a brief description of weather conditions,

and 8 record of the field book number and page number.

The field notes shall contain descriptions and sketches of the

existing primary control used for origin and closure as well as data on
the primary and supplemental control of the entire Project. The results
of the primary control survey (s) executed by the Contractor shall be

accurately tabulated and adjusted to conform with the requirements

coecified by the State under Articles L.L.) and L.4.2 of these Specificetic

These notes shall be subﬁequent!y transferred onto reproducible sheets fcr

inclusion In the control report.

Upon completion of the work, the Contractor shall forward 211 fielc notes

and all computation and adjustment- sheets to the State.

4,8.2 Contro!l Report

The Contractor shall prepare and furnish to the State two (2) bound
copies of a control report containing all the pertinent data on
primary control for the Project. The control report shall be preparec
on 84"x11" sheets and shall consist of a narrative sectoon. a copy of

.the computation and adjustment sheets., the descrnpt.ons anc sketches of

100 ixs
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al) control points und thelr ficle tics together with references

to the control nctuorh for the entire Project, end & control

diagram index drawn approximately to scalc and covering the entire

Project in & singlc overview.

The original computations and adjustments and the original descriptions
and sketches shall be prepared on £.'"x11" gheets and furnfshed to the

State in a separate bound report.

Narrative The narrative section shall clearly and conciser-report
on the existing primary control utilized for the origin and closu?e
of each prirary traverse and ieve! circuit established by the
Conzractor. A clear explanation shall also Be provided covering
the mathods used to produce the Project primary control survey in
conjunction with the closure ties, the actual closures schievecd,
ancd the manner in which the closure errors were distributed within
the adjustments. Relevant details shall be correlated with the |

control diagram and the information contained therein where approprizte.

Contrc) Diagram The control diagram shall complement the narrative

section of the control report. It shall be prepared to a scale no
smaller than two thousand'feet to the inch (1" = 2,000') and shall
show clearly the arranéement of the existing and Project primary
co;trols. The control diagram ray be rendered on an existing
topographic or other key map as a base plan for plotting each contro!
point, or it may be prepared separately &s a sketch. The control

diagram shall consist of the following: =

ToO
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(2)

(3)

(4)

ety applicable, the octuel boundurics of the separate iy

shects sholl be droun on the control diugram and refcronced

. T .
thercon according to the ==p sheel nunbers 2ssigned to them

for the Project?®

. ]
The existing primary control points situated in or sccessibly

" near the ?rojet:t srea and recovered for usc as origin and

closure points$

A1l azimuth marks and their locations, as well as all station
markers and bench marks used to establish any and all traverses,
triangulation and trilateration nets, and all bench marks and

level circuitsj ensd

An appropriate title and legend for the Project designation,
2 north arrow showing the direction of orientation of the
control diagram, the symbols useﬁ,and a graphic scale ap:élicable

to the control diagram.
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Photograchy Scale And Flight Heioht Guidelines

Merning Scale:

1" = 30 1" = 50° 1" = 1000
Contour Intervals: 1! 1 2'
Photography Scale:  1' = 250' 1" = 356' 1" = 700'
Flight Height: 1,200 2,100’ 4,200

Desion Guidelines for White Tarcets
A

Papping Scale:

1= 30' : 1" = 50! 1" = 100’
Flight Height: 1,200" 2,100 L,200"
Maximum Interval: 360" 630" 1,260"
.1ar9et Leg Thickness, T: 6" . 6" g"
Leg Length, L (Tip to Tip):2' '3l 5
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SECTION FIYT - PHOTCOLI s TTRIC M/FPING

5.1 Corsilation

‘The.Contractor shall compile one or more maps, consisting totally or in part,
of map manuscripts, base plans, profiles, cross sections, or such compereble
eng?ﬁeering documents 85 may be stipufated for the Project by the Stete.v ccnpiIatiE:
_ghall be accomplished by employing a precise stereoscopic plotting instrument in
which sequential expcsures of aerial photographs are precisely oriented to forn 8
three-dimensional optical model, h‘nm»-zod—t-b*ws"—t‘:—m:%-‘:‘mw ‘
eypecrieee. From this model, the Contractor's photogrammetrist shall sight on and
trace planimetric and/or topographic features which the plotting instrument shall
then render automatically onto & map manuscript at the hor izontal and/or vertical

scale (s) specified by the State.

§.2 Ared
The sres to be mzpped shall be as outlined on the Project key map and shal)
include any revisions of increases, or exclude decreases, 25 méy be subseguently

specified by the State while the mapping is in progress.

£.3 Map Manuscript

Map manuscripts.sha\1 be drawn on sheets made from a dimensiona11y stable
polyester-type plastic having a minimum thickness of i::;;-thousandths-of ar inck
(0.004™) . ﬁlT map detail shall be clearly and accurately deﬁicted so that the
manuscript shall be capable of producing finished maps which fulfill a1l specificesic
requirements. All'manuscripzs'prepared under this Project'sha\\ be available for

' : ,—sz#»b'am-lmy%b~
inspection by the State at all times. Reproducibleocopies of the manuscripts shell
S: submitted to the State prior to finalizing by the tontractor for such field
editing and selection -of additional labeling of planimetric detail as the Stete ré°

, : 7
require. The rarusceipt scale and the scale of the finished maps shall be the s&"e. £§

=]
O
[
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Mic Meps for Duesian

L Tesomral

5.4.1 Plane Coordinote Grid Lincr.
Grid lines representing the New Jersey Statc Plane Coordinate Systin
cripts an¢ finished maps.
Nurerical velues for

Grid lineas shall

shall be delineated on all map manus
d lines at 3 spacing of five incres (5").

be dra.n as soli
botton and sides of each shcets, e;prexirzte

grid lines shall be labeled at the top,
irmadiately adjacent to their correspording gric

one inch (1") inside the border and

lines.
ol surveys shall not be

Whenever the State stipulates that ground contr
tied to survey monuments of the New. Jersey State Plane Coordinate System, an altern:
ane coordinates shall be established by the Contractor, subject to a;;;:

(-..{

system of p!
dily distinguishable fror the New Jersey

by the State, and it shall be made re2

Plane Coordinate System.

tle Blocks and North Arrows,
sheets so that each sheel re;

5.L.2 Match Lines, Ti
patch lines shall be provided on all map

be joined accurately to those adjacent.

ed on each map sheet to the size and levce

A title block shall be plac

as required by the State.
shall be suitably plazec e :

A New Jersey Plane Coordfnate north arrow

oriented on each map sheet.

§.4,3 Currency of Data.
-date with regarc t¢

All maps prepared by the Contractor shall be up-to
as of sixty (60) days prior to the

tric and topographic features

Nxg

a1l planime
acknowledged date of delivery to the State.

- -45-
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MEP schLE Sropahing olf
—-:-v-‘-v'—:-‘\‘ S e 2

.' 3~finivhed meps shall c;:,mtain the plonimetric features which arc
identifiable on_and interprétdb\e from correipbnding aerial photographs. Such
features shall include, but not necessarily be limited to the follewing: builcings,
cbmmerqia\ agricultural fields, orchards, cemeteries, parks, golf Eourscs and othe-
recrgationa1 areas; utility transmission lines, pcles, towers, fence lines and
logged-off arcas.-rdads. rallroads, billboards, underg(Ound cables, pipelines, se ="
and other utility facilities{ quarries, borrow pits, ledge rocks, ¢liffs, wosces
are;é, individual trees and decorative shrubs that can be recognized as such at the
specified scale, rock and other walls; swales, creeﬁs. rivers, tributary systess,

_canals and channels, ditches, reservoirs and ponds, pools, wells, falls, agueduc:te,
lakes, the ocean, bays, swamps, bogs, marshes, floodplains, fordfs, ferry slips e-:

any other pertinent details of land features.

fach water course and drainageway shown on the map shall be an accurate
. depiction of its actual counterpart in the field. A1l such water courses shell ke
denoted by a dash-and-three-dot syrbol in all well-defined drainage features as
indicated by the contours. Streams agd drainage ditches averaging more thar one-
tenth of an inch {0.10") wide at map scale shall be shown by two symbolized lirme:
spaced and properly d;lineated in correct position to represent the respective we':
edges; 8!l other streams and ditches shallebe represented by @ single syrbclize?
line. 'All.wéter_courses shal) be stopped at s distance of one hundred feet (1co
from the ridge lines, and water courses undef‘two hundred feet (200‘) in leng:h c-

which measure less than one Inch (1) at map scale, need not be shown.

100 HAS
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Buildings, bridges and similar dimensionable objects shall be correctly

cutlined and ouriented, and they shall be drown to wctual scale size excupt thot

horizontal dimcnsions smaller than representable Ly onc tenth of an inch (0.10")

2: rap scale shall be symbolized at one tenth of an inch (0.10") in size. Ninor

Irregularities in building outlines not representable by one twentieth of an inch

(0.05") at map scale shel! be lgnored. Large buildings such as schools,

onstntutuons, barns, varehouses. factorccs and industrial plants should be cress-

hatched for clarity.

Structures such as bridges, trestles, tunnels, piers, warves, smokestack

silos, towers, abutments and wingwalls, retaining walls, viaducts, cams, power ple-::

transformer and other substations, transportation terminals and airfields, oil, vzie-

and other storage tanks,'petroleUm refineries and any other such items shall be sh:

AVl corporate (city, township, county, state and any other political

subdivision) lines shall be shown. The Contractor shall be responsible fcor

ascertaining the current and .correct locations of these lines and accurately

delineating them onto their corresponding maps. The same responsibility shall

apply to rivers, streams, railroads, all State, Federal, Interstate and Ceunty

rosdways, principal travelled streets and other features of comparatle irporta-ce
* - ° - ) 3
Curbed roadways shall be shown with pairs of solid lines spaced at ore

fort:eth of an inch (0.025") at map scale, representing the curbing, and defining

each roadway edge where curbing exists. A1l uncurbed paved roadvay > without

shoulders shall be shown with single solid lines defining each pavement edge.
Uncurbed roadways with shoulder areas sha\lAbe represented with uniformly dashed
lines denoting the bavement edge wherever shoulder pavement is encountered

shall be indicated by a single, uniformly dashed line representing the centerlire ¢

each trail.

— 5/ -
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. Or. raps to scale of 1'' = 468%or larger, there shall bc shown where
Loy czzvr, in @ddition to'all the aofrerantioned land use feoatures, porling
! cipe and T0LS, driQeways. hydrants. gasoline pumps and islands, manholes,
j=lcee ==2 c2tch basins, water and gas mcter box covers, culverts, wells, distinct
hedges, orramental bushes anc shrubs, trees, s!gﬁs. steps, lamp posts, luminaires,
traffic sighals and their COrrespon&ing control Boxes. Junction boxes, below-
ground pools and fountains, large, permanent-type above-ground pools and any other

such feztures if identifiable on acrial photographs.

The outlines of wooded areas shall be carefully and accurately delineated
and shown in correct position. Special care shall be given to show tree lines
adjacent to roads, railroads and prominent water courses. The cleared widths of

overhead transmission line Rights-0f-Way shall also be shown in correct position.

/V. 5.4.5 Topographic Deta:ls

When topographic maps are required by the State, such maps shall contain

211 resrecentable topographic features so designated by the State which are
identifiable on or interpretable from the corresponding aerial photographs. Where
they occur, such features shall include, but not necessarily be limited to the

folloving: all drainageways of draws, creeks, rivers and tributary streams, Springs,

-

§271c a-4 ra~ide, ponds and lakes, swamps, mdrshes, bogs and floodplains; also any
ledge rock cliffs and other topographic features which the State shal) require for

layout and design purposes shall be represented on the maps.

On maps whose scales are 1" = 100' or larger, there shall be shown and

identified—as such where they occur, large‘surface boulders and rock outcrops

protruding from the ground, correctly located and outlined, whose minimum representeble

plan view dimensions at map scale are no less than one-tenth of an inch (0.10")

ize. Their heights above ground shall also be indicated.

- 52 —
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-uitt _telelegs b0,

Contours. Within aceurocy requircments, contcurs shsll be delincated to

represent the exact shapz of the ground ond its true elecvotion cbove Moon Sco Love:

Solid line contours shall be shown on the final maps in a1l areas where the gre.-?

can be clearly seen on the three-dimensional optical (stereoscopic) model. Vhe-

the ground is obscured, the Contractor either shall shcu the corresponding conic.-:

with dashed lines, or he shall utilize ipot elevations as determined photogra--z:-':

In Yocations where the ground is visible.

Spot E1evrations.

be shown on the final maps
pertinent bodies of water,
the at-grade intersections

railroed crossings and the

Photogrammetrically ascertained spot'elevations skal)l

in proper position at water level on the shorelines c*

on hilltops, In saddles, at the low point of depressic-:

of principal travelled ways such as highways, main stre:

like, and on the centerline at each end of bridces

-

<

-

other corparable structures. Where contours are more than three inches (3'') azz-:

at final map scale, spot elevations shall be shown at sufficient intervals sc tre:

they are not separated by more than two inches at final map scale from the nearec:

spot elevetion or contour.

Underoround Utilities. When required by the State, the Contractcr ste’

research 21l data on any underground utilities within the project limits and suz'’

14 . .
may include, but not necessarily be limited to cables, and conduits, drainace ta¢ '

show them on the corresponding maps 8s to ‘type, size and location. Such utilitic

pipelines, subway systems, underground septic, fuel and other storage tanks, ru-:’

and sewer systems whose recorded invert elevations shall be accurate to the nce-c:

tenth of a foot (0.10'}, and any springs, wells and reservoirs, denoting type, si::

and location. A reference providing the source of data of all underground wtiliz

shown on each sheet shall be reported along the lower edge and inside the borcer ¢

that sheet.

-7 -
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praincez. The fellewing cotd shall be obtzined in the field and shown on

s for al) drainage system structurcs:
tion of flowline data, the sanme data shall be

the map type, size, matcrial, inlet and outlel

invert clevations. Vith the ercep
all pertinent bridge and drainage system structutes situated beyonc

obtained for
nfluence the design of the proposed roacway

the project limits which would still i

ions shall be sccurately ascer;ained'and recorded on

structures. All invert elevat

the raps to the nearest tenth of a foot (O.IO‘).

5.4.6 Plan Production Specifications.
the State sha!l'be rendered on reproducible sheets ‘

All maps required by
concisting of dimensionally stable polyester-type plastic having a minimum thicknes:

four .
of hree—thousandths of an inch (0.0047).

Layout Prerecuisites, On projects with east-west flights, the corresporc:”!

¢ the western terminus of the project and be nurbered

map sheets shall begin @
On projects with north-south flights, the

ively from west to east.

| begin at

consecut
the southern terminus and be numbered

corresponding map sheets shal

consecutively from south to north.

tractor shall prepare the map manuscript stipﬁ\ated by the Stete

The Con
Sols, size anu style of type anc/c”

in such a way that all weights and gauges of sym

all treatment of marginal annotations, sketches and

jettering 'arrangement, and
diagrams incorporated thereon shall conform to the prereguisites set forth in the:
specifications. such compilation maps shall serve as source documents for the
“preparation of base maps which shall be sufficiently Yucid and reliable and which
1 specification requirements sO that all subsequent

otherwise shall fulfill al

¢ made there_from shall contain neat, legible norenclature ané precic:

contract print

symbol definition at the prescribed scale.

- 54 -
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Profc:siona\'standards of drafisnanship shall be muiricined throughout

the preparation of all mop and plan shects. Each linc, vhcther solid or syriolizuc

i~ forrat, shall be uniform in w!dth and tonc for its entirc length. The width of

fine lines shall not be less than one tvo-hundredth of an inch (0. 005") and that

of heavy lines shall not be greater than one twentieth of an inch (0.050"). A

ground features representable with lines and s symbols shall be drawm of scribed with

the 2aid of @ straight-edged, curved or other specialized terplate where appropriate.

AYl graphic representations employed to denote major ground features shal\ be in

sccord with the standard map symbols and plan nomenclature adopted by the State.

Contours. Where required by the State, all contour lines shall be unifer’

drawn or scribed as @ solid line except for those areas where the ground is obscure:

in the aerial photographs. tn such ground-hidden places, the contours shall be

representec by uniformly dashed lines having the same thickness 8s solid line comtc.

in addition, the Contractor shall make use of photogrammetrica\\y ascertained s;ct

eicvoticns at any locations where the ground is visible in the serial photograrhs.

Contours shall not be drawn or scrnbed through letters or nurbers which are smalier

than a quarter of an inch (0.25") in height at map scale.

Yo render index contours distinguishable from intermediate contours, €

§ifth contour ¢hall be drawn orf scribed as 8 heavier line, solid or dashed where

appropriBte. tach resulting index contour shall be identified and Yabelled

1 elevation above Mean Sea Level. Whenever index contoL"s

er of an inch (0.25'") at map s scale and the

according to its sctua

are closer to each other than 2 quart

s a uniform slope, intermediate contours may be omittec. »

ground between them |

the intermediate slope is not uniform, such an omission will not be permissitle o

the contours are shown at changes in ground sliope.

NAS

100

-— G5 -

L0€Z




-

The current ond corrcct names of corporate ond political

‘ : Lettering,

‘entities, prominent water courses, principal roadway# and strects, railroads, majcr

parks, cemeteries and other ground features of like

schools end institutions,
irportance shall all be ascertained by the Contractor. All such nahes, purbers enc
ferences shall be professionally lettered onto the mept

any accompanying notes and re
in lettering all official highway designations, existi-:

The same care shall be given
grid line coordinates, baselines, monurents, benc:

utility lines, invert elevations,
A1l lettering shall be nest and clear in meaning

merks end related station markers.

and shall not obstruct any map features or symbbls;

Inspection and Editing All map manuscripts and finished maps shall be

available for inspection by the State at all times. When required by the State,
elivered to the State for field-editing.
graphs, and the size, type

said reps shall be @ The size and type of
metric features identifiable from aerial photo
identifiable on or discernable from aerial

the maps pricr

all plani

l and location of such features not
e furnished by the State for incorporation onto

'photographs, shall b

to finalization by the Contractor.

astic

5.4.7. Finished Meos.

ered on dimenaionab\y stable polyester-type p)

.ot

A\l‘finished raps shall be rend
(0.004"). Such maps she

,ﬁuf .
-theea thausandths of an inch

having & minimum thickness of
a8l other ~&:

inting processes so that lines,
These map shee

LS .- -
Ve -~

be reproducfble by any of the standard pr

e material will be neat, clear and legible.

detail and descriptiv
be approximately 4.5 ft. Yong by 2.5 ft. wide between the inside border ]ines urlecs
On the other hand, for & given project, the Soete

prescribed otherwise by the State.
¢ with a 30 in. P e

may direct thaf the maps be prepared in rolls of various length

NAS

width.
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Or the top and bottom cds.a and on thg right end, ther eoehs1l be not less than @

one hslf inch (0.50"") margin; on th: 1ft end, not Yece thun one inch (r.oL"), unic:o:

the marginal dimensions are specified othcrwise by the State. On large projects vicre

the finishcd mops are AURErous,

the sheets shall bo oricnted on @ north=south, cecti-

west block layout, if practical.

The State shall provice the information that is to appear in the title box of cac™

sheet; in turn, the Contractor

sholl submit a sample sheet to the State for revie.

containing all margin borders and title box data. The Contractor shall also sut~i:

an overall sheet layout of the

entire project for reviev showing the orientat?on en<

location of each final map prior to the commencement of work on the final map sheet:

5. 4. &, Index Meps.

An index map shall be prepared

in the project with respect to

to show the pesition and orientation of each mzp ™ ¢

a11 other map sheets. All map sheets shall be

dnagraﬂm=tnca11y represented by the Contractor on one index sheet at 2 scale com-e

surate with the size of the index sheet specified by the State.

The index map shall show all main roadways, coordinate grid lines, and sufficien:

information to permit a visual

entire project with respect to

recognition of the lo:atnon and oriertation cf o«

the surrounding terrain. Data shall alsc be efez.i

thereon to permit the selection of individual sheets.
| ]

The index map shall be rendere
| fou

s oinimum thickness of *hfee t

by any of the standard printin

descruptnve material will be n

d on dimensionally stable, polyester-type plastic t:
housandths of an inch (0. 004”) It shall be reprcc.
g processes $O that lines, all other map detail an:

eat, clear and legible.

NAS
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C~ the te> and bottom edgus ¢nd ‘on the right end, there shall be not les: thar

cne bl inch (0.50") margin; on the left end, not lecs then onc inch (1.com

uhleis the marginal dimensions are specified otherwisc by the State.

§£.85. Vap Accuracy Specifications

§.5.1. Horizontal Accuracies.

Planimetry. Ninety percent (90%) of all planimetric features whfch ere
well-defined on the serial photographs shall be plotted so thzt their
positions on the completed maps shall be accurate fo within at lea;t one
fortieth of an Inch (0.025") of their true positions, and none of the
features shall be misplaced on the finished maps by more than one
twentieth of an inch (0.050'"') from their true positions. Such true
posiﬁions shall be a;certained by executing precise field surveys which

eriginate and close on station markers established from the primary

ground control survey(s). '

Grid Lines. The plotted position of each plane coordinate gric line she!i
not vary by more than one hundredth of an inch (0.01") from its true loce:

on the corresponding map manuscript.

Horizonte! Control. Each horizontal control point shall be plotted vizthin
the plane cocrdinate grid in which it should lie to an accurecy cf
hundredth of an inch (0.01') of its true position as pinpointed by the

corresponding plane coordinates.

—55—
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5.5.2.

£.5.3.

virtica) Accurzsics.

Contours. NKincty pereent (£9%) of 11 elevaticnz dsrived frem selid-linc

contours shall not deviate from true elevation by more than half a contour
interval; the remzining ten percent (lOX)bshell be sccurate to within @
whole contour intervael. In checkiné elevations token from the contour
map, thc apparent vertical error may be decreused by assuming'c horizonta!

displazement of one-fortieth of an inch (0.025").

In ﬁreas where the ground is obscured when consecutive aerial photographs
are viewed stereoscopically through & photo;rannetric‘!nstrument,‘cont0urs
shall be.plotted 2s accurately as conditions permit. In places where the
ground is visible, any»photogrammetrically mepsured spot elevations shall

pbe fully utilized in establfshing such contours whenever'possib]e. Contours
generated under these.cpnditioﬁs shall be represented by uniformly dashed

lines.

spot Elevations. Ninety percént (50%) of all plotted spot elevations shell

be 2ccurately positioned to within one fourth a contour interval; the

remaining ten percént (103) shall be accurate to within half a contour irte".

Special Recuirements.

The State may require that all stipplated planimetric and topographic feet.":

sc delineated and otherwise plotted on the maps, regardless of whether thes
can or cannot be‘seen on the eerial photographs when viewed through 2
photogrammetric instrument. In this case, the Contractor shall complete
compilation of the required ﬁaps by executing and utilizing the notes frc-

ground field surveys in order to comply with the contract specifications.

- -
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SECTION S1Y - ¥AP DETAILS

€.1 Two Hundred (200) Scale, Five-Foot {5') Contours

6.1.1.5cale.
The final scale shall Qe one inch equals two hundred feet (Vv = 200').
There shall be a difference of five feet (5') between Interm;digze
contours, aﬁd a difference of twenty-five feet (25') between index

contours.

6.1.2.¢ap Sheet Reculrements.

The final map sheet shall be prepared uscng.a dimensiona!ly stable,
polyester-type plastic having a minimum thickness of 4£+eo-thousand ths
of an inch (0.003"). Each sheet shall be not more than 5 feet - 0 inch
long and 2 feet - 6 inchgs wide between the outside borders. The gross
width shall be uniform for all sheetﬁ. and the gross Yength shall be
uniform for each item or sub-item and one inch [onger (3 inch margin

on each end) than the net length of the longest sheet as indicated on
the ltem Map. The net width shall be 263 inches unless specifiec
otherwise. When inside border lines of consecutive sheets are at

right angles to the base, they shall be shown as match lines. Otherwise,
match lines shall be provided so that each sheet may be joined accuratel:

to those adjacent. In either case, Ehe words, '"atch Line to Shect

No. of " ghall appear along the outside of the match 1i-¢

€.1.3.Contents.

Ceneral, Each map sheet shall show all the cultural features in

sccordance with the attached MAP SCALE STANDARDS - PLANIMETRIC DETAIL

sheets where appiicsbic to the 1" » 200' scale maps. 1t will be the &g
‘Contractor's responsibility to show each required cultural feature in o
the position, orientation, shape and dimensions on the map sheet =
according t§ the following specifications: Eé

' ' X
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Buildings with qﬁc or morc horizontal dirersions of 50 fuet or

rore shsll be érawun to scole. ‘Buildinge with on: of rore horizonta)
dimensions of 25 to SO'feet'sha\l be shown 25 fect by 25 fcet.
Buildings with one or more horizontal dimensions of 15 to 25 fect
shall be shown 15 feet by 15 fcet. Bulldings w-th no horuzonta\
dimensicn oreater than 15 feet need not be shown. The common wells

of attached buildings of varying heights sha\l'be shown,

As an ald to orientation, all fence lines, wells and hedges which
are identifiable as such on the aertal photography and which are not
adjacent to highways, streets or tralls, shall be shown as the

physical limitations of the map sheet permit.

Roeds shall be shown with so1ud lines defnnung each pavement edce
and spaced the distance between curbs, hard surface edges or trave’
path, &s the case may be. Trails shall be indicated by 2 snngle,

uniformly dashed line representing the centerline of each trail.

Power-transmission or communication lines, which are constructec
on private Right-0f-Way and are cross-country in nature, shall be

shown. Where identifiable as such, towers and utility poles shel!

also be shown.

Drainage . When 3o defined by the contour layout, drainage lines
shall be shown by a-dash-and-three-dot symbol in all drainace
features when sucﬁ features are at least one quarter of a mile
(0.25 mile) in length. A1l drainage lines shall be stopped at @

distance of at least one hundred feet (100') from the ridge lines.

Streams ave;aging more than twenty-five feet (25') wide shall be

- &/ -
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represcntcd with double Vines in the form of dg;h-and-thrcc dot
‘ format, one linc for each shore. The shorclin. of small ponds
shall also be fepresénted by this symbol, and the interior of
these ponds sﬁail be shovn lightly cross-hatched. Large ponds,
lakes, reservoirs and the like shall be lightly qrosi-hatched
one inch inside the shoreline. Where drainage Is known to exist
which would otherwise be Indicated by depression contours, any
culverts or comparable draingge structures which can be identified

8s such on the aerial photographs, or are otherwise known to exist,

shall be shown on the map.

Relief Datum shall be Mean Sea Level, and relief shall be shown
by five-foot (5') contour lines. Each twenty-five foot (25') |
contour shall be accentuated and numbered with its corresponding
elevation 2bove Mean Sea Level. Elevations of all saddles, high

‘ | and low spots, road intersections, railroad and roadway i.ntersections,
shall be shown to the nearest foot (I.O't). In depréss?ons where
drainage is indicated by structures, the contours shéll not be shown

as depression contours.

Cocrdinates Grid lines shal) be shown as continuous solid )ines
from inside border to inside border at 1,000 foot intervals. They
shé[l conform to the criteria of the New Jersey Plane Coordirate

System and shall be labeled at the top, bottom and sides of each

. map sheet approximately one Inch inward from the inside border. 0
, 2
The plotted position of each New Jersey Plane Coorcinate grid line =

fn]

shall not vary from the true grid position by more than one hundred:h ;3

of an inch (0.01'") on each manuscript. o

w
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6.1.4. ACCuraciés.

Cultural Fe2tures Ex.c t for synbolnzcd buildings, the plotted

positions of S0 percent of the cultural fcaturcs sho.n skall be

within five feet (5') of their actual corresponéing position in the

field as loceted with respect to the Kew Jersey Plane Coordinate
System and to Mcan Sea Level. In no instance shall any error be

greater than ten feet (10').

Contours 90 percent of all contour lines shall be correctly
plotted to within one half the contour interval (2.5 feet),

and the remaining 10 percent'sha!l not be In error by more than
unless sfecitice/
L ‘'

a whole contour interval (5.0 feet)s MSwmo oot iimbOmpi-rtirael

u‘/t'fw/:g lf e J’r‘c:‘c 2

T e (r,,
ettt > 0ee-ashe . ~ A contour which can be brought within these
tolerances by shifting lts plotted position by one fortieth of an

inch (0.025') will be accepted as being correctly plotted.

Spot Elevations 90 percent of all spot elevations shall be

accurately plotted to within one fourth the contour interval
(1.25 feet), and the rcraining 10 percent shall not be in error

by more than one half the contour interval (2.50 feet).

6.2. One Hundred (100) Scale, Two-Foot (2') Contours

6.2.1 Scale

The final scale shall be one inch equals one hundred feet
(1 = 100'). There shall be a difference of two feet (2')
between intermediate contours, and a'difference of ten feet

(10') between index contours.

-3 —
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6.2.2. Fap Sheet Reguircmerts

. The final map shect shall be prcpareﬁ using ¢ din.cﬁsion:.lly
steble, polycster=type plastic having & mininum thicknass of
fg::e-thousandths of an inch (0.00%). Each sheet shall be not
more than § feet - O inch long ond 2 feet = 6 inches wide between

the outside borders. The title information shall appear in the

lower margin.

Ceneral Each map sheet shall show all the cultural features in
accordance with the attached MAP SCALE STANDARDS = PLAIMETRIC
DETAIL sheets where applicable to. the 1" = 100’ scale maps. it
will be the Contractor's responsibility to show each required '
cultural feature in the position, orientation, shape and

dimensions on the map sheet according to the following specificaticns:

‘. ' Buildings with one or more horizontal dimensions of 20 feet or more
shall be drawn to scale. Smaller buildings with one or more horizontal
Gimensions between 10 and 20 feet shall be shown 10 feet by 10 feet.
Buildings with no horizontal dimensions greater than 10 feet need nc:
be shown. The common walls of attached buildings of varying heights

shall be shown.-

| 'As an 2id to orientation, all fence lines, walls and hecges which
are tdentifiable as such on aer!alvphotographs and which are not
adjacent to highways, streets or trails, shall be shown as the

physical limitations of the map sheet permit.

100 HAS
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bozularly aligned roads shal) bz plotted using streight-cuged
and unifornly curved drowing templates, and the renduring of

shall be executed with special cure. Frechand

such dre~ings
only on mcancering

or irregular-curve drawing shall be permitted

reads or trails of irreguler alignrment.

Power-transmission and cormunication lines, which are constructed
on private Right-0f-wWay and are cross-country in nature, shall be

shown., Where !dentffiibie as such, towers and utility poles shall

also be shown.

Drainage When $0O defined by the contouf layout, drainage lines

shall be shown by 2 dash-and-three-dot symbol in all drainage
features when such features are at least one quarter of 2 mile

(0.25 mile) in \eng;h. A1l drainage lines shall be stopped at @

at least fifty feet (50') from the ridge lines.

distance of
ten feet (10') wide shall be represertes

Streams averaging more than

with double lines in the dash-and-three-dot format, one line for each

The shoreline of small ponds shall also be represented by

shore.
s shal) be shown lightly

this symbol, and the interior of these pond

cross-hatched. Large ponds, shall te

lakes, reservoirs and the like
, lightly cross-hatched one inch inside the shoreline. Where draireze
otherwise be indicated by depression

is known to exist which would
omparable drainége structures which

contours, any culverts or other ¢

can be identified as such on the aerial photographs, or are otherwist

known to exist, shall be shown on the map.

100 NA&S
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Woudad Arces  Woolland outlines sholl be carcfully and accurately

——————————

delinestcd. & cleared band of actual width shal} te shown 2leng

21l transmission and communication lines. Woodland outlines must
be in exzzt position, especially where the boundary Is a roac,

railroad, transmission or major communication line Right-0f-¥Way.

Relief Datum shall be Mean Se? Level and relief shall be shcun by
two-foot (2') contour iines. Each ten-foot (10') contour shall be

accentuated and numbered with Its corresponding elevation 2bove

_Mean Sea Level. Contour numbers shall be shown at intervals not

to exceed ten inches. Elevations of all saddles, high end low
spots, road intersections, railroad and roagway intersections,'
shall be showun to the nearest half-foot (O.S't). In depressions

where drainage is indicated by structures, the contours shall not

 be shown as depression contours.

6.2.3.

fanrdinates Grid lines shall be shown as continuous solid lines
from inside border to ingide border at 500-foot intervals. They
shall conform to the criteria of the New Jersey Plane Coordirate
System and shall be labeled at the top, bottom and sides of each
mep sheet approximately one inch laward from the inside border.

The plotted position of each New Jersey Plane Coordinate grid line

shall not vary from the true grid position by more than one hundredth

of an inch (0.01") on each manuscript.

Accuracies.

Cuttura) Features Except for symbolized buildings, the plotted

positions of 90 percent of the cultural features shown shall be

within two and a half feet (2.5') of their actual corresponding

-E& —
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potitions in the £ic10 es Vezited with respest 1o the huw Jerse

Plane Coorcinate System 2nd to FKcan $co Level. In no instarnce

shall any error be grester thon five feet (5.0').

Contours 90 percent of all contdur lines shall be correctly plotted

to within one half the contour intervel (I.O’t)} and the remaining

10 percent shall not be in error by more than a whole contour interve!

(2 .0 ') & st oSy 1 i e L0 ‘W""—be—(ﬁ.‘q‘fl‘?;ﬁ‘k*‘. P T

L unk e oth y, e, State.
wnless S/efl{';:’{ugi;::: m;q,.sl A contour

X1 TE I et S i,
which can be brought vithin these tolerances by shifting 1ts plottec

pesition by one fortieth of an inch (0.025'") will be accepted as

being correctly plotted.

Spot Elevations 90 percent of all spot elevations shall be accurately

plotted to within one fourth the contour interval (0.5 foot) and the

remaining 10 percent shall not be in error by more than one half the

contour interval (1.0 foot).
Scsle, One-Foct (1') Centours

and
Thirty (30) Scale, One- -Foot (1') Contours

N . tea
©.5. Py \2¢)

€.3.1. Scele.

The final scale shall be either ‘one inch equals fifty feet (1" = go

or one inch equals thirty feet (v = 30' ) as specified by the State.

' Although references throughout Article 6.3 will be made with respect

. e~
.-

to the 1" = 50°' scale, said references shall be construed to aprly

the 1" = 30' scale as well.

There shall be a difference of one foot (1') between intermediate

contours, and a difference of five feet (s*) betweenAindex contours.

§.3.2. hap Sheet Reauirements,

The final map sheet shall be prepared using @ dimensionally statle,

1 ter-type plastic having 8 minimum thickness of three thousencins
polyes ype P veeers Unless S eec/ze/lﬂefw,rp Sy Ye SHTE,
of an inch (0.003") 'each sheet shall be not more than -’:i:: feet = C 1

100 MHAS
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van

4 long end 3 feoet = 6 inchues wide butween the ovtride bLorders,

The title iaformation shall apprar in the lewer pight-tand
corner with o roll number and 8 project number in the upper

left-hand corner.

[SEE BELny oo NEW PRLAGLESH TT BE IWSEQTED L)

The Contractor shall be required to complete two types of maps
of the s&me project area to fulfill the 1" = 50° scale (or 1" =
30! scafe) mapping requirements unless stipulated othenwise by
the State:

| - 50' scale Planimetric Map

1" = 50' scale Topographic Map
Each map shall be identical in size and material and shall

conform to the réquirements hereinbefore noted.

General., Each map sheet shall show 21l the cultura) features
in accordance with the attachec MAP SCALE STANDARDS - PLANIHETRiC
DETAIL sheets where appliceble to the 1" = 50' scale maps. It

will be the Contractor's responsibility to show each required

. cultural feature In the position, orientation, shape and

dirersions on the map sheet according to the following specificatione:

Al]l structures with one or more horizontal dimensions of five feet
XS') or more shall be drawn to scale and represented by the outlines
of their foundations. Such appurtenances s porches and steps shall
be shown. The common walls of attached buildings of varying heights
shall be shown. Structures of a temporary nature, such as picnic

tables and construction contractor's sheds, shall not be shown,

ibrn SO :s‘}}u/ﬂ/r/ 5/ Fhe 5"0_715, e £rpal shees o be
/}ua/-feru‘-ee/ Into an offrerel scit of Ces:hract Flon shecks
shotl be pet mere b P 7%/;'//-‘/'1! rirclies /3(7‘é"j and
Puoity-tuo isbes (227%) wrie brtween ¥he outsile berders.
The TiHe Blecd shollaffear 77 Ye #wer s e Yrove/
cerne’s, -6& - -

1A

o
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A1l fence lines, walls, hedges, curbs, utility poles, and trecs

with ﬁrq&n diameters greater than ten feet {exceyt in wooded areas)
that are identifiable os such an aerial photographs, shall be shown.
Regularly aligned ro;ds shall be plotted using straight-edged anc
uniformly curved drawing templates, and the render{ng of such
drawings shall be executed with special iafe. Frechand or irregular-
curve drawing shall be permitted only on meandering roads or trails

of .irregular alignment.

All ro?ds,'walks, drives, rallroad tracks and trails shall be

shown to scale. Curbed rcadways shall have eacb paveﬁent edge
represented with solidvdouble lines wherever there is curb.

Paved roadways without curb or designated shoulder areas shall be
represented with single solid lines defining each pavemeﬁt edge.
Uncurbed roadways with designated shoulder areas shall be represer:er?
with uniformly dashed lines denoting the pavement edge wherever
shoulder pavement is encountered. Trails shall bé indicated by a

single, uniformly dashed line denoting the trave! path.

Al) power-transmission and commynication lines shall be showr to

scale, together with their accompanying tower bases where encounterec.

Drainace When so defined by the contour layout, drainage lines sheal!l

be shown by 8 dash-and-three-dot symbol In all drainage features when

such features are at least one quarter of a mile (0.25 mile) in lerz:".

All drainage lines shall be stopped st & distance of at least fifty

feet (50') from the ridge lines. Streams averaging more than five

100 xS
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feet (5') wide shold Sc represented with double lines in the
dash-ond-thrie dot fornat, onc line for each shorc. The shorcline
of Small ponds shall also be represented by this synbel, and the
interior of these ponds shall bc shown lightly cross-hatched.
Large'ponds, lakes, reservoirs and theilfke shall be lightly
cross-hatched one inch inside the shoreline. Where drainage is
known to exist which wpuld otherwise be indicated by depression
contours, any culverts or other comparable drainage structures
which can be ldentified a; such on the aerial photographs, or are

otHerWise known to exist, shall be shown on the map.

Wooded Areas Woodland outlines shall be carefully and accurately
idelineated. A cleared band of actual width shall be shownvalong
211 transmission and communication lines. Woodland outlines must
be in exact posit?oné, especially where the boundary is a road,
railroad, transmission or communication line Right-0f-Way. Free-
standing trees with crown diameters of ten feet or greater shall

'also be shown.

Relief Datum shall be Mean Sea Level and relief shall be shown
by one-foot.(l') contour lines. Each five-foot (5') contour

shall be accentuated and numbered. with its correspondinc elevaticn
;bove Hean‘Sea Level. Contour numbers shall be shown 2t intervals
not to exceed ten inches., Elevations of all saddles, high and low
spots, road Intersections, rallroad and roadway intersections, shall

be shown to the nearest tenth of a foot (O.I't). In depressions where

drainage is indicated by structures, the contours shall not be shourn

NAS
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6.3.3.

&s depressed contours. Where clevations are interpoloted becouse
the ground is obscured in the acrial photogrophs, the corresponding

contours shall be represented by uniformly dashed lines.

Coordinates Grid lines shall be represented as continuous solid
lines from inside border to Inside border at 500-foot intervals.
They shall conform to the criteria of the New Jersey Plane Coordinc:ie
System and sha!l'be labeled at the top, bottom and sides of each rme:
sheet approximately one Inch inward from the Inside border. The
plotted position of each New Jersey Plane Coordinate grid line shall
not vary from the true grid position by -more than one hundredth of a-

inch (0.01'"") on each manuscript..

Accuracies

Cultural Features Except for symbolized buildings, the plottec

positions of 20 percent of the cultural features shown shall be
within one foot (1.0') of their actual corresponding positions in

the field as located with respeﬁt to the New Jersey Plane Coorcdinze
System and to Mean Sea Level. In no instance shall any error be
greater than two feet (2.0'). |

Contours 90 percent of all contour lines shall be correctly plé:tef
to within one half the contour interval (0.5 foot), and the remaining
10 percent shall not be in error by more than a whole contour interve!
FIPIVIVESIY IES B PRI R e e A G- ana e e
. unless S/fe/;(/'eé/ l)‘tgtﬂwicf}’ ﬁc $ha ’é 1 ‘
@0v 2Lt 1 Lyt b S At Pt egrephe - A contour

which can be brought within these tolerances by shifting its plottec

(.0 foot)z

position by one fortieth of an inch (0.025'") will be accepted 25 beirg

correctly plotted.

-7/ =
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Spot Elcvotions 90 pereent of o ﬁpot elovations shall te
accurately plotted to within onc fourth the contour intcrval
(0.25 foot) &nd the remaining 10 percent shall nct be in error

by more than onc half the contour interval (0.50 foot).

As stipu\ate& by the State, spot'elevations ray be required at

the following locations:

(1) At 50-foot intervals along the centerlines of roadways
and of medians where they exist.

(2) AttSO-foot intervals along the edges of roadway paveménts
and paved shoulders or gutter lines.

(3) In between contour lines that are more than 50 feet epart
horizontally.

(L) On the grates of inlets anc catch basins and on other
drainage structures.

(5) At the ground anc top of curbs on overpass-underpass
structures.

(6) At other locations when so directed.

100 MNAS
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SECTICH SEVEN = DFIIVLRY AND PAYEZLT

7.1 keterials to be dc\?vtriﬁz

(1) Two complete sets of 9" x 9" contoct photographs providing full

stercoscopic coverage of the project arca.

(2) Two 20" x 2L' photographic index maps.
(3) One sct of all field notes, computation and acjustment sheets,

and monurent and other control description shcets fgr all

field surveys completed on the project including & control

map. }
(4) One complete set of annotated contact prints showing all

analytically generated supplemental contfol used on the

project. | _ :
(5) One bound copy of all computer print-out sheets showing the
analytical aero-triangulation supplemental control values.
One complete set of maps, as stipulated and at the scale(s)

(€)
specified by the State, on tracing sheets made of dimensionally

stable polyester-type plastic having a minimum thickness of

three thousandths of an inch (0.003").
One overall index sheet showing the positions and relations of all

(7)
map sheets covering the entire project, on dimensionally stable

polyester-type plasting having a minimum thickness of three

"thousandths of an inch (0.003').

7.2 Performénce Schedule
Using whatever guidelines are provided elsewhere within these Specificatic-:
the State and the Contractor shall develpp a mutually agreeable schedule fc-

the delivery of the materials to be produced. This schedule shall be

consistent with sound photogrammetric production concepts and procedures

and with the State's need for the mapping.
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7.3 Basic for Foy—cont

Pavment sholl consist of full éompcnsation for al) wor:. cempleted and
ecceptced by the State, for defrayment of all fees 2rd other costs, for
perforrmance of extra éérk and alterations ordcred by the Sta;c. and for
submission and de1ivefy to the State according to the Proposél.'the

Contract anc any subsequént Addenda and Change Orders.

Using whatever guidelines are provided elsevhere within these Specificaticns,
the Contractor and the State shall mutually agree on the terms by which

progress payments and the final payment shall be made for the completed work.

]
I

100 NAS

9zed

_74(-



ENHIPIT |

rreperad
By

B

Sceles

Irfex 7o
Azjsning
Sheels

O

Srohe?
Tdie 8
- St

Nomler

[ ;s ':—-:5 e = R P SEEAS; 3 ) .
‘ T — Y t-“ ’L-"’__ ?A_w—._.

!

!

|

" MARGIN DATA
 FOR |
100S-2C AND 200-5C MAPPING

PREPARED BY -
XYZ MAPPING COMPANY

' _
| JOHNSTOWN NEW JERSEY

i MAPPING COMPILED FROM PHOTOGRAPHY '
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: ' ' EYHIBIT 1
| e

STATE OF NEW JERSEY
DEPARTMENT Or TRANSFPORTATICN

BUREAU OF SURFACE DESIGN

TOWNS OF BERKELEY HEIGHTS &

SPRINGFIELD |
INTERSTATE ROUTEZ 78
PROJECT NO. 13C-133
WMAPPING COMPILED FROM PHCTOGRAPHY DATEC APRIL 1575

S N oo I o Sp—
30 0 30 60 80 120
- ] !
SCALt : ['= 30

TOPOGRAPHIC MAP |
500 FOOT GRID BASED ON NEW JERSEY GRID SYSTIM
1927 N.A. DATUM
PHOTOGRAMMETRY 32Y

X.Y.Z. ASSOCIATES INC.
JOHNSTOWN, N.J.

WOEX TO ADUOINING SHEETS

[« 1/

gzez TO0 NAS

SAMPLE TITLE FOR 30 SCALEZ

TOPOGRAPHIC MAPS
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CEXHLLT

STATE OF NEW JERSEY

DEPARTMENT OF TRANSPORTATION

| BUREAU OF SURFACE DESIGN

TOWNS OF BERKELEY HEIGHTS &
SPRINGFIELD '

INTERSTATE ROUTE 78

PROJECT 'NO. 130-13
MASPING COVPILED FFOM PHOTOGRAPHY DATEC APRIL 1875
lSO 200

A
50 ) SO 100 __ o .-
B e e e Tl
H_ e Al
SCALZ : ['=50

PLANIMZTRIC MAP

500 FOOT GRID BASEC ON NEW JERSEY GRD SYSTIw
1927 N. A. DATUM

PHOTOGRAMMETRY BY
X.Y.Z. ASSOCIATES INC.

* JOHNSTOWN, N.J.

INDE X TO ADJONING SHEETS

[+ 1%/

SAMPLE TITLE FOR 50 SCALE

PLANMETRIC MAPS
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SCALE

STANDARD ACCURACY FOR PHOTOGRAMMETRIC MAPPING

1 = 200

1"« 100"

1" - 500 c 1"e Jol !

As determined

CONTOUR INTERVALS

F!ve Feet -
Accentuate each 25-ft,
contour,

Two Feet -
Accentuate each
10 - ft. contour.

One fFoot -
Accentuate each
5-ft. contour.

As determined

CULTURAL FEATURES

90% shall be within §' of
actval pos!:‘ons; 102 shall
not exceed 10' of the actual

position.

90% shall be within

24" of actual

position; 10% shall
not exceed 5' of the
actual position,

90T shall be
within 1' of
actual position;
102 shall not
exceed 2' of the
octual position,

902 shall be
located wlthin
1/740th of the
map scale; 103
shall not exceed
1/20th of the
map scale in
actual positlion,

CONTOURS

Note: Contours may be
shifted by 0.025 Inch
in order to obtain

the vertical

requl rements

90% shall not exceed §
contour Interval (2.5')
of sctual elevatlion;
103 shall not exceed
one contour Interval
{5.0') of actual
elavation.

.190% shall not exceed

§ contour Interval
(1.0') of actual
elevation; 103 shall
not exceed onc
contour interva!l
(2.0') of actual
elevation,

902 shall not
exceed § contour
interval (0.5')
of actual
elevation; 102
shall not exceed
one contour
interval (1.0°)
of actual
clevatlon,

90% shall not
enceed 3 contour
interval. of
actuval elevation
2 shall not
exceed one
contour interval
of actual
elevation,

SPOT ELEVATIONS

90% shall not exceed
$ contour Interval
(1.25') of actual
elevation; 102 shall
not exceed } contour
Interval (2.5') of
actual elevation,

902 shall not exceed:
¢ contour Interval
(0.50') of actual
elevation; 102 shall:
not exceed § contour
Interval (1.0') of
actual elevatlion.

90% shall not excee
% contour Interval
(0.25') of actual
elevation; 103
shall not exceed }§
contour Interval
(0.5') of actual

90% shatl not
enceed } contour
interval of actu
elevation; 10~
shall not excend
! contour Interv:
of actual

elevatlon.

clevation,

MAXIMUM SHELT SIZF

Teez 100 NXS

5'-0" Lonqg x 2'-6" Wide

5'-0'" Long x 2'-6" Wlde

10'-0" Long x 3'~-6"
Wide

AS determined

r



: EZHI¥IT VI
it SCALE STANDARDS I —

. (ALL LUTEL. PLANIGETRY TO BE SHOW EXCLPT AS IKDICATLID)

[] .
BETRIC DETAIL 1"=30'cLaraer 1'=50' 'w100' , 1'=200'
.., «s and Runways ; . e e e ———— ‘
isthletic Fields . SO . B :
3illboards .. _ . ... R S ¢ ) IR |
sorrow Pits . __.._ . . — .. s v e i
soulders and Rocks ... .. S (3 ) — .3 . ()
3ridges and Viaducts 1 o ee e ) |
3uildings ._ .- . L e . ...-.-_-__-.'.... — (8B)
sushes and “Shrubs —_ — () e— - = (6) —————— N ¢
canals and Creeks .. ‘ i v e mmm e — :
catch Basins and Inlets : ; L) -_.-..‘{__(1)
SeMEtEries . coimm e o e mem =t tnes e —— e e X
shurches - . .. oo mmmem e e 4= ;
crib and other Retammg walls .. e e e — : (2) . —-io. —(3)
culverts ... ° L e e . em (9) —- do——(9)
TUPDS o e e e mmmem e e e == e e ey )
Jams e e i ——— - e e e !
Ditches and Channﬂs ) o . . e e em _(4)
Drains _ L e iemem emi i mem m — )
Drives =~ - —.. .- e et maam o mmde e M) ()
Fences - .. -. ‘ o= f(2) - (k)
Ferry S1ips .-c = oo = —eer smommcome e . e e = :
Field Roads e e meie e o —— (2)
Flood Plains (Boundaries) S : : Lo
Foeds R . b e m ey
f“ations i C A -
mps and lslands .. . o (1) O & b

.1 Courses . - . - --
Greenhouses . .. . .- - . )
Guiderails and Attem.ators .
Hedges . _ i _ !

High Tension Lines _ __ . _._ ook ee we o = N
House Trailers (Ferrr.anent) !

Hydrants .. . o= ——- - R Yy ()
Lakes and Ponds __ ____ e e e e e e 1 - '

Lamp Posts (Private) _ _ e e e e e —— (Y ()
Light Poles L L o L e e e mm—-- () - . Q)
Mail Boxes . e e ' R § b R .
Fanholes e e e — S ) ()
rarshes and Sve-zps LT R ' - ,

Mines . ..o - . ) - ..i, e e = = ! e e mee e e e —(2)
Nurseries and Orchards_________;__ e e = . L

Parking Areas and lots . _- R D S U — _(2)
Parking Meters __ ____ .. = | — - s o mmempm— () R A
Patios and Porches .. .—— - — b emmms o mm | ——— e — (€D DR ¢ b
Piers, Warves and Docks I - e — - A : ()
Pipe Yines (Utility) . ... - oo fe— oo : ‘. — .=
Poles (Utitity) . — R [ g O L)
Pools (inground) _ R :
Quarries . . S .l.... '

Radic Towers ’ e e - e - ‘

R>  oads - Rails . - AU T ¢ I v _02)

.oads: Switches, Signal - R ' .
.es. Power Stanchlons, i . - : . (‘) ' ‘])

Bumpers

- &0 -
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MEP SCALE STANDARDS

(ALL NOTED PLAINME

ELElNHETRIC DETAIL

Rapids
Recreation Areae and Parks

Reservoirs _

_ Rivers and Tributaries
Roads .
Road Shoulders

Rock Outcrop _ .
Ruins
Schools___

Sidewalk _
Signs .
Silos
Smokestacks -
Springs _ .

Steps . _ .

Storage Tanks_ |

Streams

Substations (Transformers) L
Towers -
Traffic Lights_

Trails _ .
Transportation Terminals _.

Trees (Individual)
Trestles
Tunnels _

Utility Valve and Meter Caps
(As Specified)

walls,
waterfalls

Wells _

Woods (Boundaries) .

{ 1'"=30'¢larger

i

R

FOOTNOTES:

(1) Details not to be shown at this scale.
(2) Prominent only.

(3) Landmark only.

() Cross-country only.

(5) Shown if over ten feet in diameter.
(6) Ornamental only.

(7) Large only.

(8) Larger than one-car garage. .

() ©On drainage plan only. .
(10) For large public buildings only.
El\% Prominent = over one inch at map scale.
12

Centerline track only.

1'=50"

TRY TO BE SHO\M EXCEPT AS INDICATED)
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STCOND DRAFT - CLOLE2RY

Accuracy: . The degrec of agreement between d measured value and the truc volue.

Aerial Negative: The original photo image produced by serial photography onto

réproducib\e film and used to produce prints and/or positive photographs.

Aeria) Photooradhs Oblioue: Photographs taken at any angle below the horizon

except 90° and used primarily for environmental analyses and outside presentations

-

Aerial Photograoh Vertical: An aerial photograph with the camera's longitudinal

“axis as close to truly vertical as possible.

“kir Base: The line, or length of the line, joining two adjacent caTera statiors.

Altitude: Vertical distance above the reference elevation or ¢atum--usually Mesr

Sea Level-- of an object or point in space.

pralytics: The densification of horizontal ¢ vertical control using measure~e”l¢
made on aerial photographs in @ ccmputational solution.

Antivieonetting Filter: A filter used with wide-angle photography to procuce erifors

lighting. over the whole pEotograph.

Attitude: The angular orientation of a camera with respect to some exterral refe-e

system, 0"
W

Z

Azimuth Line: A radial line from the Principal Point of a photograph to a sirile” o
-]

point in an adjacent photograph in the same flight line.

N
w
W
>
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Ereic Comtrol: A system of horizontally and/or vertically estiblished and

o
e " & s

ronu-cnted centrol points over the entirc extent of the road.:cy project. Suzh
points arce established at @ one-to two-kilometer spacing to serve as closure

points for all other project surveys.
Bench Mark: A monumented point of known elevation.

Cadastral: Pertaining to extent, value and ownership of land. Cecastral meps

show property corners and property lines.

Carera Axis: A line through the camera's rear nodal point which is perpendiculer

to the film plane.

Cemera Station: The point in space where the forward node of the camere lens wvecs

located at the instant the exposuré was made.

C-Factor: (Also called Contouring Factor) The ratio of the flight height to the

smallest contour interval which 8 photogrammetric system can consistently compile

on a map manuscript to the required accuracy.

Cormzarator: A precise instrument which measures two-dimensional plane coorcginetes,

]
usually on an aerial photograph.

Compilation: The production of a map or base plan from aerial photographs anc

geodetic control data using photogrammetric Instruments.

.......

is placed In contact with photosensitive material and exposed, thereby prodg:in; 2

exact image of the original photograph.

NAS
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EEZ_EELL A theoret @'l line tangent to the earth's surfzce ot @ known clivatior;

also, & Vine "loce: - 3" this el?vation on 2 mep or plan.

Contrast: The degrss of difference between the lightest and darkest areas of 2

photograph.

Control: A syster ¢ horizontally and/or vertically established monurented poirnte

used to reference rzc features. There are four classifications of precision (the

first order being the highest) depending upon the overall precision and quality of

the rethods and inss— -ments involved.

Control, Ground: Cenmzrol brought about by conventional field survey methods es

opposed 1o aerial survey methods. This control is used to complement photogrem-e:-:

work and to compensazx for any deficiencies resulting from the latter.

Control, Horjzontal C-ound: This control positions and identifies grounc points by

survey ties or plane coordinates.

Control, Vertical Grc.nd: This contro! locates points vertically relative tc 2

reference datum such 2§ mean se2 level.

Control Point: on a photograph, any identified station or reference point usec ir

fixing the attitudes and/or positions of one or more related photographs.

toordinates: A refercnce grid system designed to define the positions of points
on @ photograph or plan sheet. in photogrammetry, the coordinate axes are usvally
either ihe fiducial axes, or the principal line and the photograph 95,311,,. | £
» three-dimensional system is used, the origin is either the principal point or the

perspective center.

NAS
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In m2pping, vegciation over g terrain.

Cover:
L-al: The condition caused by fatlure to correctly position the Camere with res-:.
This results in the angular displacerent of trc

to the airplanc's line of flight.

photographic axis relative to the flight line.

Culture: In mapping, man-rade features.
3 point on g photograpk, r:-

Deformati;n: A change or difference in the position of
which is caused by differentis! shrir. -

manuscript or prTnt from its true position

or expansion of the film or paper,

Develor: To process exposed photographic material and thereby reveal the later:

image contained thereon.
designed for vee

A positive photographic transparency, usually glass,

Diapositive:
In @ precision photogrammetric instrument,

rec-

Any shift in the position of @ point, line or feature on a photc:

Displacement:

ol
Cr

An unavoidable’characteristic of aerial photocr

Displacement Due to Relief:
which results in high elevation points appearing further from the center ancd ir 1c.

elevation points appearing closer to the center of derial photographs than is evide-

from their true positions.

Distortion: A change or difference in the position of a point on a photograzh fre-
aberrations in the cz-:

its true position caused by an aberration or combination of

leas.

- 585 —~
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Dedzing: Celectively thading or maskipg » portion of 2 photograph during copying'

to soften the contrest. Automstic Dodging sclectively varies illurination over the

photograph in proportion to the average density of each area on the photograph.

Electronic Distance Mezsuring Instrument or Device: A mechanism vhich transmits

and receives 3 modulated electromagnetic signal and, by monitoring and co~piling
phase differences betv.een the modulations of transmitted and reflected or retransmitie:

signals, translates the raw data into'2 readout of distance between the mechenism -

the reflector or retransmitter,
Elevatior: The vertical distance between 3 point and Mean Sea Level.

Fiducial Marks: Indicetors produced on each border of the negative at the rc-e-ent

of expcéure and used to locate the photograph's principal point.

Flicht Altitude: The vertical distanceJof an aircraft above Mean Sea level.

Flicht Heicht: The vertical distance between an aerial camera and the average

terrain elevation.

Flioht Line or Flioht Strip: Either the fli;ht path of the airplane carrying the 2
camera or Ehe strip of photographs produced from @& single flight. B
oD

| =

Flight Plan: The aerial photography operational procedure in which the project N
| &

objectives and the performance criteria are specified.

Focal Lencth: The distance from the plane of infinite focus to the center of 2 le~:.

- &€ —
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curvaturce of the carth's

A survey which takes intu account th-

. Gredotic Survey
surfaze. :
grovity) coincident with

An equipctential surface (s surface of equal

Gcoid:

Mcan Sea Level.
imposed onto aerial

ystem of rectilinear horizontal lines super
er representations of the earth's

G6rid: A uniform s

photographs, mosalcs. maps , p!an sheets and oth

surface; used in |dent|fy|ng the positions of points.
yroscopes anc a computer

that uses accelerometers, g
tself with respect to north-south and to ez

inertial Surveying: A system

sense the earth's rotation and orient i
irection of gravity

as it is moved from point to point

west as well a2s to the d
pic examination of aerial photog achs

informatior

The result of stereosco
from other sources to obtain qualitative
e location of & highwa;

‘ Interpretation
augrented by data and imagery
cover and culture which may influence th

about the terrain,

al master reproducible upon which the cata

Manuscript or Base Map: The origin
a) photographs has been compiled

such data as larger-scale topograsnit
L4

gathered from the aeri
tions and numbers ¢

Map - Index: (1) A small scale map showing
quadrangles or geodetic control (2) A map showing the loca

flight strips and photographs.
g of existing Yand

An orthographically projected renderin

Map - PhotograTmetric
duced with @ stereo-plotting instrument.

features 'pro

¢
-&7 -

100z

6€ce



thees 7 e 12

Map = Plonimctric: A rcprodug?blc eupy of the monuseript thowing the shape end

.horizontal\positidn of notural and mor.-rade (cultural) featurcs with no regard

for elevation or measurable relief.

Map - Topooraohic: A reproducible copy of the manuscript qhowing the shape and

the horizontal and vertical position of naturil and man-made features. Elevations

and measurable ground relief are usually delineated by Contours and by Spot

Elevations at prominent locations.

L4

pean Sea Level: The average of the heights of the sea surface at all stages of

tide. 1In photogrammetry, the value normally considered as Mean Sea Level is the

Nationa) Geodetic Vertical Datum of 1929.

Model: The area produced by the end lapping of two successive aerial photograghs.

The product of two photographs depicting the same ground area but taken from twe

different‘pcsitions of ciposure and resulting in a three-dimensional image when

observed through 3 stereoscopic viewer.
‘Mosaic: A large sequential composite of individual photographs showing & continuz.:

overview of 2 project site from beginning to end.

Hosafc - Controlled: Wherein each photograph was sealed and rectified relative t¢

horizontal ground control and matched to adjacent photographs s perfectly as poss e

2 &

Nodal Point: A camerd lens has two such points; an incident (frontal) point 2~

emergerit (rear) point. These points lie on the optical axls of the lens and heve -

property that any light ray directed toward the incident point passes through the
emergent point and emerges on the other side

direction of the incident ray.

of the lens in a direction pa?a\le\ te

oveeg
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0~licue Phctocrash:. photograph taken with the oxls of the comcra intenticnally

directed betueen the ¢:rtical and the horizontal.

Orthographic: Chare::.erized by perpendicular lines or right (90°) angles.

Orthophotogrash: A ;::3tographic reproduction In which each fmsge has been

extrapo!atéd into its map (orthographic projection) position.

Overlap: The amount = which two adjacent photographs show the same area and
usually expressec as & percentage. In aerial photographs, the overlap in the
same flight line is czlled the end lap and the overlap in adjacent parallel fligh:

lines is called the size lap.

Panels: Ground Contrc”™ Points which are readily identifiable in aeria! photcgres®

Algovreferred to as Tz-cets.

Parallax: An apparent change in position of an object or of one object relative
to another when viewed from different points of observation. Also, the change ir
position of an image from one aerial photogEaph to the next as a result of the
aircraft's motion.

Photocrarmetry: The sclence of obtaining accurate measurements through the use

of photographs.

Photographic Index: A mosalc of Individual adjacent photographs in their proper

relative position and rc-photographed at a reduce scale with accompanying

designations.

-85 -
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stem consisting of equally cpacec

A horizonta! reference sy
establish the position of

any point.

perpencicular and parallel grid 1i

nes used to locate and

Such positions arc established relative to the origin point and princips’
The two primary'systems employed in New Jersey are the U, S.

axes of this system.
and the New Jersey Geodét!c Plane Coordinate system,.and

Coast and Geodetic Survey

generally 21
should be tied into one of these systems

Precision:

accuracy traverse and triangulation stations.

) first and second order
unless the State has approved otherise.

The degree of rgfinement with which an operation is performec.
Intersection of two lines drawn through opposite Fiducial

The
al intersection of the camera's

Principal Point:

The theorectic

Marks on the aerial photograph.
“plumdb' as possible) with the ground.

line-of-sight axis (as vertical or
of a ;ranspérency. Also called @ contact

Print: A photographica\\y produced copy

Erint.

an original transparency used as @

Print-Check: A blue or black line copy of
the accuracy of the original and to perform relatec e~gires

working copy to check

work thereon.
' -
Print-Contact: A print made with a transparency in contact with @ sensitizec

.

surface.
A mylar-type, emulsion-coated material with a very low coeffi
enlarceme~?

Print-Cronapaaue:
lity upon which the contact print or an

of expansion and extreme durabi

the or{ginal may be produted.

- S0 -
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Printetisnc: An cmulsion-coated, high grade paper used for the same purposes
es the Cronopoque Print, but avallaoble in single or double weights and oloss,

scri-ratte or matte finishes.

Print-Ratio: A print on which the scale has been changed from that of the'
original transparency by projection printing.
The production of a truly vertical phbtographic print from a

Rectification:

tilted aerial negative.
plan sheet to

The ratio of a2 distance on an serla) photograph, map or
The photographic scale is generally taken

Scale:

its actual counterpart on the ground.
is the principal.distance of the camera and "h" is the height

as |lf/h|| where Ilfll
Scale may be expressed 2s a ratio

of the carera above mean ground elevation,
entative fractioni(l/Zh,OOD). or an equivalence (1} inch = é,b:

P
e (-2

(1:24,000), a repres

Scritine: A method of drafting employing 2 scriber which removes a pigrert f
hence exposing & transparent line or the ryle

mylar as it traces a line thereon,
original from which copies ca” be

Upoh completion, the mylar serves 2s 3 negative

readily made. A
Reported elevations of high, low and other prominent points.
small “x'" next tc

Soot E1ev;tions:
e location qf these points is generally denoted by @

The precis
the feported value of the elevation.

Stereocomparator: A comparator used in stereoscopically measuring images on

adjacent aerial photographs.

Too NXS
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Stereoplotter: An instrunent designed to produce stereoscopic images or models

from which very precise topographic maps can be compiled by utilizing electro-

mechanical components of the instrument.

The science of producing three-dimensional images by viewing the

Stereoscopy:

overlap area of two‘photographs,through‘a binocular viewer. The overlepping

photographs were produéed with the cameras at a slightly different location or

perspective of one exposure from the other.

[
-

Stereotrianaulation: Triangulation is @ procedure dealing with locating anc

establishing & position by means of bearings from two fixed points a known distance

apart. The application of this procedure In photogrammetry utilizes & stereoscopic

ment to obtain successive orientations of stereoscopic photographs

plotting instru

into a continuous strip. The spatial solution for the extension of horizortal and

for vertical control using strip coordinates may be made by either graphical or

computational procedures. Also referred to as Aerial Analytical Triangulaticn.

Supplementa) Control: One or more surveys between basic or primary control

to establish any additional points needed to complete the required mepoing.

Taroet: A symmetrical pattern in high contrast to the background against which
" i 3 - 13 . .
it is placed; used in locating and working with a control point from ar aircreft

and especially with its corresponding image in an aerial photograph.

Tilte: The departure of the camera's line of sight from vertical.

- 52 -
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=arasty: Thz configuration of a surface Including 1ts relief (usually

Tow ]
and the positions of its natura!

represcrted by Contours and Spot Elevations)

and ran-rezde features as shown on 8 mzp or plan.

Total Station: A vertical and horizontal ongle-measufing instrument w!th'an

electronic distance-measuring device either attached to or integral with the

telescope and containing decoders which convertllngle measurement to digitél

§uch instruments immediately make data availabl
they may also compute horizontal

form. e on slopes, horizontal

distances, and differences i elevations;

coordinates and actual elevations. Some are equipped to record all data on

computer-compatibIe data storage copies.

100
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APPENDIX C
CHAIN-OF-CUSTODY FORM
AND

LOG OF BORING FORM
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' CHAIN OF CUSTODY RECORD
PROJ NO. |PROCT NAME
»O.
SAMPLERS: (Sgpwnme) or .
con AEMARKS
|9 TAINE RS
STA. 0. | DATE | Tvee 3 < STATION LOCATION
by: (Siprsawe) Dete / Tins | Recaived by: (Sipusewe) Relinguithed by : fEiprenvrel Dete / Time | Ressived by: Syreaef
Pelinguithed by: fSipesnwel Dete / Tia | Recolved by: fRipronwe) ﬂdwnhw Dete / Time | Ressived by: Sinenwel
Rolinguithed by . (Symsnrol Dete / Tima | Recsived for Lohoretory by: Dwte / Tine Remerke




LOG OF bpmm;

BORING 8.
' : SrEEY e OF —
. PROJECT : , .
COORDINATES e TvPE OF BORING
, g e TOTALDE
' SLIVATION — GROUND WATER LEVEL & DATL TAKEN
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APPENDIX D

TANK SAMPLING
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TANK SAMPLING

Tank sampling and'sampling in confined spaces is treated as & "gpecial
hazard.” Strict health and safety procedures apply to these operations
and are detailed in the Health and Safety Plan (Appendix A).
Access to tanks, which are not open or do not have covers or Lids, will be
done by CECOS persoﬁnel by means of removal of the manway with

non-sparking tools.

Those tanks which have no manways will be opened by an operation called

wet tapping - which is a method of drilling into the metal using oil or

wetting agent to minimize sparks during the cut. A hole will be madé only
big enough to .draw the necessary éample. This equipment is run by an air

compressbr and has a slow rotation while in operation.

SAMPLING EQUIPMENT

Dedicated or disposable equipment will be‘used whenever possible. This

equipment will not be reused or kept for any reason, and will be disposeﬁ
of along with disposable clothing worn by the crew. In obtaining samples,
disposable glass thieves will be used where possible. These glass thieves
will be broken and disposed of after use as contaminated waste. Other

reusable sampling equipment described below is subject to decontazinatior

prior to its use.

Liquids will be sampled using a bacon bomb; this is a canister which can

be lowered into the tank on a rope or chainm. Once the bomb touches botto:z

a shaft moves up allowing the sample to flow inmto the canister. Once the

bomb is moved off the bottom, the shaft will close so the samplé cannot

drain out.

A sludge dredge manufactured by Wildcd Instruments will be used to sample
tanks with sludge materials. The dredge will be inserted into the tank

access, lowered to the bottom and obtain.a sample of the sludge material

will be obtained by dredging the tank bottom. Samples will be deposited

and properly marked in sample jars.

7579%g.
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° Solid;lin tanksiwill be sampled using a hand trowel, deposited and marked
appropriately in sample jars. ‘

_-1""

\.

DECONTAMINATION OF SAMPLING. EQUIPMENT

o When tegsab;g gampling equipteént is{used,'a_liquid detergent/hexane wash
: vprocgdﬁ:g4wg;lt5eﬁdsed betweéri samples to decontadinaté the sampling
. equipment. In this wash ptocedufeuthe implemeént is first washed with a
. liquid detergent solution. 'Thé-impieneﬁtnié then rinséd comsecutively
with hgxahe and distilled_wﬁter;ﬁﬁThree‘rinses @re used to ensure the

implement 13-¢omp;etely,dqcohtqminated. Thé’dhmpling device is then ready
‘for use. o - '

Other qonﬁdiqusablé samplﬁﬁg equipment sugh'as.Air Compressor,

.£lect:qmagn§£1¢.drill etc. will be decontaminated by hexane wash, steam

cleaning or bagged and transported to-a decontamination facility.
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