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(518) 463-1415
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March 21, 1990

Richard J. Brazell, P.E.
Senior Sanitary Engineer
New York State Department of Environmental Conservation

Region 7

615 Erie Boulevard West

Syracuse,

RE: APPROVED INTERTM REMEDIATION PIAN -~ SITE 734048

new York 13204-2400

Dear Mr. Brazell:

SaRATOGA OFFICE
480 BrRoapDwaYy

SARATOGA SPRINGS, N.Y. | 2866
(518) 583-0777

*ALso ADMITTED IN CONNECTICUT
**ALso ADMITTED IN MaSSACHUSETTS
tALso ApMiTTED IN FLORIDA

ttALso ADMITTED IN MARYLAND
tALso ApmitTeD IN D.C.

ttALso AomiTTeD IN lLLinOis

This letter is to acknowledge that you have received the Approved

Interim Remediation Plan for the above site.

following:

The plan includes the

1. The written description of the plan components (+ - 9 pages);

2. P.E. stamped drawings (detailed drawings and a site layout plan);

3. Technical Specifications--Temporary Containment Structure
(prepared by O’Brien & Gere, Inc.):; and manufacturer
specifications for Paraseal (provided by John P. Stopen

Engineers) ;

4. The Field Health & Safety Plan (prepared by Dunn Geoscience -
consisting of two parts):
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5. Approved Confirmatory Sampling Plan;

6. Air Monitoring Program Plan (dated March 15, 1990);

7. Foundation design drawings.

Based on my information, this package constitutes the complete
Approved Interim Remediation Plan as approved by the Department to

permit the planned activities at the site.

If you have any questions or comments, please do not to hesitate to
contact me.

Very truly yours,

SHANLEY, SWEENEY & REILLY
7%37 ;;%awﬁ;/
Gregory D. Faucher
dlc

cc Conklin, Ltd.
Dunn Geoscience



APPROVED INTFRIM REMEDIATION PLAN

1.0 Introduction

This Approved Interim Remediation Plan (Approved Plan) for Site #734048 has
becn prepared for the New York State Department of Enviroamental Conservation
(the "Department”) to detail the procedures to be followed in implementing the
proposcd plan, covering in detail the excavation protocols and procedurcs, the
ransportation, storage and treatment of VOC contaminated soils and the design
and construction of u storage/treatment area and the measures to collcet and treat

VOC-contaminated groundwater ("the Approved Interim Remediation Plan®).
The Approved Plan is comprised of two distinct phases.

Phase 1 will consist of excavation of VOC-contaminated soils in-the impacted area
followed by transport and storage of such soils in the contaiament/trcatment
structure located in the southwestern corner of the site; and the installation and
operation of a soil gus extraction systcm or other appropriate tréatment technology

to remediate such soils,

Phase 2 will consist of the collection and treatment of groundwater remaining
below the building foundsation to remove contaminants prior to discharge, as

necessary.

Phase 1 and 2 arc described below in Sections 2.0 through 5.0 of the Approved
Plan.

2.0 vat] Plaw

Excavation will proceed with track-mounted backhoes located in the area to be
excavated as shown on the attached Site Layout plan. I stockpiling of VOC
contaminated soil is necessary, they will be located on the identified contaminated
area. Such soil will be placed om, and covered with polyethylene shecting until
they are to be loaded and tramsported to the containment/trcatment system. The
excavated soil will be loaded onto 1S cubic yard dump trucks which will then
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procecd 1o the contained haul road. They will travel on the cantained haul road
up to the containment structure. The excavation contractor will have supzarvisory
personnel monitoring the flew of traffic. No vehicles will leave the work area

except as in aceordances with the provisions of the Approved Plan.

Upon reaching the containment structure, cxcavated soils will be unloaded into the

structure and spread with wide-track bulldozers and /or track-mounted backhocs.

Excavation will procced to the depth of the lowered groundwater tablc
(approximately 15 to 17 feet), At this point, localized dcwgzcring using slit
trenches and collector sumps will be utilized to drain out the excess groundwater
prior to excavation, This will act to minimizs spillage and treat the maximum
amount of conlaminated groundwater as is practicable. Excivation will procced
uati] levels of VOC contamination in the unexcavated soil comply with the criteria

‘established iz the Approved Plan as described in Section 2.1, The arca will then be

backfilled to coastruction grade as necessary and permanenl underdrains will be
installed. Prior to the iastallation of the underdrains, plans providing details of the

groundwaler collection system will be submirtted to the Department for review and

approval,

Upon completion of excavation, the haul road will be removed and VOC
contaminated soil (us described in Section 2.1) above the limer, if any, will be
placed in the containment structure. The structure will then be covered with an

impermeable polyethylene liner and secured along the perimerer.

2.1 Excavation Criteria

Soil will be ecxcavated from the impacted area to a minimum depth of 13 feet
which is the requirement for the installation of the foundation. Additional
vertical excavation will be compieted until Sampling and analysis of soil samples
collected from the basc of excavation utilizing portable field gas chromartograph
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soil analyzed does mot exceed 5 ppm and no single volatile orgamic paramerer
exceeds 1 ppm ("uncontaminated soil”).  Analyses by GC will include the
pérame:c;s at the site which have bean identified in the greatest concentrations in
the soil. ese include trans-1,2-dichloroethenc, cis-1,2-dichlorocthene, benzene,

trichloroethene, toluene, tetrachloroethene, m&p xylenes and o-xylencs.

The approximate area of excavation is shown on the attached site layout plan. The
actual area of excavation will be determined utilizing the criteria described in the
above paragraph. Based on availuble analytical results, excavation in most of the
impacted arca will not be necessary beyond * 18-20 feet below grade. However, in
some areas, cxcavation may be as deep as £ 23 fcet below grade. The actual depth
will depend on the field GC results,

22  Degwatering

Dunn anticipates that it will be necessary to further dewater the proposed
excavation area if excavation is nccessary below + 15-20 feet below grade., The
natural water table has besn lowered to that depth during the Pilot Study. This
has been achicved by the installation of a sheetpile and/or a slurry wall around
the impacted area and continuous withdrawal and treatment of groundwater,
Additional sheetpiling and/or shurry wall will be installed if determined
appropriatc. Excavatiou below this dc.pth may require localized dewatering via a

trenching and/or well point system. In the event that groundwater is cuncountered
and collected during the excavation, the water will be pumped and treated through

the existing watcr treatment system and discharged using the sysiem approved by
the Department during the vacuum extraction pilot test (see letter dated January

16, 1990 from the Department to Dunn Geoscience Corporation).

23 Health/Safety

Excavation will proceed in accordance with the requirements outlined in the Field

Health and Safery Plan prepared by Dunn Geoscience Corporation included in this
Plan. This plzm. consists of the Field Health and Safety Plan approved by the
Departmentfor the Pilot Study and an addendum prepared by Dunn to address.the
sitc activities to be undertaken.



In accordancs with Sectonr 5.2 of the attached addendum to the site Field Health
and Safcty Plan, monitoring of air emissions and perimeter monitoring will be

conducted to control fugitive emissions.

As outlined in the Department’s approval of modifications to the Pilot Study dated
October 4, 1989, appropriate control measures (e.g., ground cover, temporary work
stoppage) will be implemented 10 ensure that air emissions are minimized and any

potential threat to workers or the public are minimized or eliminated.

3.0 Tran i xcavared Soil

If the analyzed VOC concentrations excesd the established criteria described in
Section 2.1, the contaminated soil will be transferred into dump trucks and
transported to the containment/treatment strucrure. The roadway is designad and
will be constructed and lined such that any spillage can be contained and collected.

To ensure that there is no risk of contaminating the area outside the excavation or
. treatment areas, the procedures and steps described in Section 2.1 for loading and
unloading contaminated soil will be followed. Additionally, a contained roadway
corridor has been designed by O’Brien & Gere Technical Services which will

protect underlying uncontaminated soil as described in Section 3.1.

Movement of trucks will be limited to only between the area of excavation and the
containment/treatment structure. These two areas will be connected by a roadway
wide enough for the safe and efficient passage of two trucks side by side
simultaneously (+ 25-30 feet) as shown on the artached Site Layout plan.
Additionally, measures will be taken to prevent soils from spilling or leaking from
the trucks traveling to and from the structure.



Any uncontaminated soil will be excavated as nceded to comstruct the buildiag
foundation and to establish the grades necessary for development of the shopping
ceater and will be taken to an off-site area of common ownership. Curreat plans
call for the use of uncontaminated soil in which VOCs have been detected to be
limited to use as fill material in an area of commor ownership and covered with

an asphalt or other impermeable cover.

3.1 Wi si

A two-lane roadway corridor will be constructed between the cxcavation area and
thc containment/treatment strucrure. Al cach end of the roadway there will be a
single lane loop to allow trucks to safely enter the loading and unloading zones
and maneuver through the roadway corridor. The road itself would consist of the

following laycrs in ascending order as shown on the attached access road drawing.

o Compacted native soils -
0 Geotextile fabric

o #+ 12 inches of crushed stone

) . 2 inches of sand

0 30 mil HDPE liner

0 =+ 9 inches of suitable native soit

0 Geotextile fabric

0 =+ 3 inches ran-o-crushed stone

The design provides for a 2 foot berm on either side of the road to prevent
matcrials from leaving the contained roadway. This berm will prevent any
uncontrolled migration of contaminated soils in the event of a spill. Morcaver, the
roadway has been sloped so that any such spilled soils (or water) will be controlled.
The HDPE liner will extend beneath the entire road and np and over the sides of
the side berms. The liner will also extend a sufficient number of feet in ¢ach
direction beyond the roadway edge to prevent.potential contamination of adjacent
soil in the event of spillage. In addition to protecting underlying soils from
becoming contaminated, the liner will contain amy spills which may oceur,
preventing both vertical and lateral migration.



Io the eveat that significant spillage of conraminated soils occurs on the roadway,
suitable equipment will be used to ecasily remove such soils from the roadway.
Such soils will then be tramsported and placed in the containment/treatment

siruclure.

Upon completion of excavation activities, all soils contaminated with VOCs located

on the roadway above the liner will be removed und placed in the

containment/treatment structure,

This procedure will ensure that there is no spreading of contamination and that

there is no costamination in contact with previously uncontaminated areas.

Trucks transporting the soil from the excavatiom area will be cavered to prevent
dispersal of the soil and to minimize air emissions while en routc to the
contziument/treatment structure. Truck movements will be limited to the roadway

and areas of loading and urloading. -

Prior to leaving the work area (i.c., cxcavation area, containcd roadway and
coatainment/trcatment structure), all equipment will be decontaminated in
accordancs with the procedures established by the Departmeat in its October 4,
1989 letter approving modifications to the Pilot Study. Specifically, equipment
leaving the work ar¢a must first pass through the decontamination area. Attached
is a drawing of a typical decomtamination pad. This structure is designed to
contain any potentially contaminated water from the decontamination process.
Such water will flow through the drain/sump where it will thea be pumped to the
NYSDEC approved water treatment system prior to discharge.

Decontamination procedures will consist of removal of significant accumulations
of soil prior (o ¢ntering the decontamination pad area. The equipment will then be
washed with a high pressurc water spray to remove residual soil. Particular
atteation will be paid to areas such as tracks,] blades and buckets where materials
tend to accumulate, Once the eguipment has been sufficiently decontaminated, it

will exit the opposite (clean) side of the decontamination area.



4.0 ontginmeant/Tre ant Strucrure

Contaminated soil e¢xcavated from the impacted area will be transported using
previously described methods to 2 containment/treatment structure as described by
O’Brien & Gere Technical Services. A plan view and cross sectional drawings of
the structure are attached. The structure will be located on the Carouscl Center
Site and is expected to be located in the southwest cormer of the site as shown on
the attached Site Layout Plan., It will be desicned as deseribed below or as

otherwise determined appropriate and in cooperation with the Department.

41  Degign

The structure will consist of large, earthen berms (approximately 20 feet in height)
which will be consolidated and compacted to maximize their structural integrity
and impcrmeability, The structure will be a double-lined facility utilizing 60 mil
HDPE liners separated by a leak dctection layer as shown on the Site Layout Plan
and the attached detailed drawings. The structure will be r;ughly triangular in
shape with sides of approximately 600 fest by 350 fest by 700 fect. The floor of
the structure will slope to a continuous drainage pipe/trench. The essential

¢lements of the structure, in ascending order, are as follows:

0 Graded and compacted native soil

Secondary 60 mil HDPE liner

Sand, gravel (64 -inches) or drainage net leak detection layer
Primary 60 mil HDPE liner

+ 3 inches of sand drainage layer

Geotextile fabric

+, 9 Inches of #2 crushed stone

Filter fabric

(o]

(]

o O & O0- o0

Contaminated soil will be placed above the filter fabric and evenraally covered

with a 20 mil HDPE liner or compacted clay. The liner will be anchored utilizing
tires or other appropriatc methods or materials. The top of the facility will be
sloped toward the side berm. A 4 inch perforated pipe will be placed along the tae
of this top slope to collect surface drainage and conmtrol erosion, Water from this

surface drainage pipe will be routed away from the structure and the work area.



The use of the earthen berm as containment structure sidewalls, together with a
flexiblc impervious liner, is an ideal compliment to current site conditions. The
berms act to spread the load of sidewall over a larger area (decrcasing the
likclihood of settlement), and the flexible impermeable liner will accommodate
shifts or settling of the subgrade. The design (wide carthen beams, together with a
solid working surface topped with an impcrvious flexible liner) will accommodate
potential subgrade movement and will simultaneously meet the requirements of an
cffcctive containment/treatment structure.

A

42 Water Collecrti

Soil placed in the structure will be allowed to drain off any excess moisture
through an underdrain or water collection sysiem. Furthermore, the strucrure is
designed to accommodate 2 soil gas extraction system which will minimize and/or
eliminate the possibility of vapor rclcases. When the structyre is filled, present
plans are to install and operate a soil gas extraction system to remove VOC

contaminants from the soils in the structure.

The upper layer of 2 inck crnshed stone and the sand drainage layer overlying the
primary 60 mil HDPE liner will facilitate drainage of soils placed in the strucrure
toward the drainage collection pipe. Water which colleets in the drainage pipe will
flow by gravity to the facility sump. The sump will house a pump of appropriate
size and specifications to sufficiently evacuate water from the sump, Water which
collects in the sump will be pumped to the NYSDEC approved water treatment

system prior to discharge.

The draimage layer between the primary and secondary 60 mil HDPE liners will
serve as a lcak detection layer. In the unlikely event that water passes through the
primary liner, it would ther flow by gravity to the drainage trench. This drainage
layer is isolated within the trench by the primary and sccondary liners, as well.
Any watcr accumulating in the trench will flow by gravity to an isolated portion
of the samp whiéh will be firted with a perforated concrete vaunlt specifically for
leak detection. A 3 imch acesss pipe will penetrate the comerete vault for

aronitoring, if necessary.



In the event that VOC contaminants are detected in the leuk detection sump,
additional samples will be collected. If additional sampling determines that VOC
contaminated water has actuully antersd the leak derserion system, monitoring
wells downgradieat of the structure will be installed, as rsquired by the

Department, in the uppermost water-beariag unit, as appropriate.

50 Ehase?2

Once the cexcavated soils are isolated and contained, a detailed smudy will be
undertaken to evalnare available treatment rechnologies and to seleet a preferred
trcatment technology to be implemented. Upon selection of a permanent remedy,
this study will be submitted 1o the Department for its review and approval. A soil

gas extraction system or other appropriat¢ remediation technology will be
incorporated into this Interim Remedial Plan.  Any uncontaminated soil (as

described in Section 2.1) in the structure will be handled in accordance with the

procedures detailed in Section 3.0, -

.Prior to construction of the building foundation, plans providing details of the
groundwater collection and treatment system to be imncorporated into the
foundation design will be submitted to the Departmentfor its review and approval.
Conceprual details arc included in the Supplemental Feasibility Study prepaved by
Dunn Geoscience Corporation dated February, 1990 at Sections 2.0-Foundation
Construction and 4.0-Groundwater Controls and Treatment.

y



PROJECTED SEQUENCE/TIMELINE

Activity Projected Completion Date
Fill/Grade Subbase Area 3/6/90
Construct Berms 3/6/90
Install Haul Road 3/5/90
Install Decontaminarion Pads 3/5/90
Install Containment Structure 3/5/90
Drain Troughs

Prepare Subbase for Liner 3/19/90
Install Liners in Structure 3/20/ OQ
Install Drains in Structure e 3/22/90
Localized-Dewatering 3/25/90
Excavation 3/28/90

Install/Operate Soil Gas Extraction —

NOTE: This projected sequence/timeline has been prepared for this document. Actual sequence and
timing of construction may be different than shown.
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GEOSCIENCE CORP

« NCCULN CENTRE, SUITE 06 o
279 CHERAY WWL RCAD e
PARSIPPANY Ny 27054
31 39900

FAX IQ1 2990021

April 26, 1990

Mr. Gary Litwin -
New York State Department of Health
Il University Place

Albany, NY 12203-3313

Dcar Gary:

The following confirms air monitoring program modifications wec discussed in
rcsponse to vour letter to Mr. Brazcell dated April 16, 1990. This will define the
desired air monitoring programs status as of April 23, 1990. Ambicnt air
monitoring for volatile organics planned for the Clark Property will be expanded
to cover the containment structure for stockpiled soils and the duration of
sampling will be expanded to 5 hours. The analvtical laboratory has recommended
that samplec volumes be maintained at 5 liters or less to avoid instrument overload.
This will rcquire sampling at a rcduced flow ratec (~!Scc’/minute) to cnable a
longer sampling interval (~3 hours).

Analytical results will be reviewed as the project progresses to determine whether
sample volumes can be incrcased without adverse effects on the analyvtical
laboratory.

Monitoring points will include 4 locations surrounding the c¢xcavation and 4
locations surrounding the containment structure.

Yery truly yours,
DUNN GEQOSCIENCE CORPORATION

b it &

Mark E. Falerios, C.I.H.
Director Health and Safety

MEF: amp
cc: B. Aho

R. Brazell

T. Johnson -

G. Faucher dee 31
MEF\4-26-2

DUNN GEOSCIENCE CORPORATION



GEOSCIENCE CORP

LINCOLN CENTRE, SUITE 106 ® March 26, 1990

289 CHERRY HILL ROAD e
PARSIPPANY, NJ 07054
201/299-9001

FAX 201/299-0021

Mr. Richard J. Brazell, P. E.

New York State Department of Environmental Conservation
615 Erie Blvd., West

Syracuse, NY 13204-2400

Dear Mr. Brazell:

In addition to real-time and indirect monitoring for organic vapors, particulate
concentrations will be monitored during remediation activities at site No. 734048. -
Monitoring will be performed utilizing the MDA-PCD-1 real-time respirable dust
monitor, or equivalent to help fontrol fugitive dust emissions. The units will be
capable of measuring 0.0lmg/m” or greater. The monitors will be calibrated at the
factory and electronically in the field prior to sampling.

Monitoring Strategy

Respirable fraction particulate concentrations will be collected by drawing air
through a respirable fraction cyclone separator (at 2 liters per minute) attached to
the MDA-PCD-! monitor. Particulate concentrations will be monitored on a real-
time basis downwind of the Working Site perimeter. The data will be averaged on
a ten minute basis by the instrumentation and recorded as part of project
documentation.

If the downwind 10 minute average concentration is found to exceed 150 ug/m3,
an upwind measurement of respirable particulate concentrations will be taken
using the same equipment (10 minute average). The concentrations measured at the
upwind location will be subtracted from the corresponding concentrations
measured at the downwind location.

If the concentration difference exceeds 100 ug/m3, then corrective action will be
taken at the Working Site to reduce the migration of particulates. Corrective .
action may include the use of dust suppression measures including periodic
application of water.

Yery truly yours,
DUNN GEOSCIENCE CORPORATION

W,/E %/éu}q
Mark E. Falerios, C.I.LH.
Director Health and Safety

MEF.amp

MEF\3-26-2 NINN GEOSCIENCE CORPORATION
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GEQSCIENCE COAR

LAMCOLN CENTRE. SUITE 108 ¢ MR Z0 fgw March 15, 1990
208 CHGARY MLL RCAD o

PARGIPPANY, Ny 07084 s TR

0172980001

PAX 201229001

Mer, Brian Aho

New York State Department of Eavironmental Conservation
615 Erie Blvd. West

Syracuse, NY 13204-2400

Dear Mr, Aho:

The following documents ambient air monitoring to be performed for site =734048
a8 per our conversation on March 15, 1990. _

Air Monitoring stationa will be set up at the 4 major compass points daily around
the perimeter of the site. Each station will be set approximately 5 feet off the
ground using a scif-supporting stand.

Each monitoring station will consist of 2 small vacuum pump capable of drawing
up to 4.0 L/min of air. Air will be c¢ollected and analyzed per EPA method TO2
per your recommendation. The vacuum pumps will be operated for a period
spanning 100 minutes during the warmest pariod of the day (e.g. 2:00 - 3:30 PM). A
typical total sample volume will be § liters of air. The vacuum pumps will be
calibrated before and after each sample cCollection.

{ Samples will be submitted to an accredited laboratory for analysis with a 48 hour
turnaround for initial samples. As we discussed, the results of this monitoring will
be reviewed with the Department of Environmental Conservation and a decision
made at to needed turnaround time for future samples ta be collected as part of

| the spproved plan,

The detection level for these analytes is approximately 20ng or less. This is the
total mass adsorbed onto the activated carbon. The total volume of air drawn
through the sample tube will be divided into the mass detected to ¢alcuinte the
ug/m3 concentration in the ambient air, The estimated .detection limit for
materials to be analyzed following EPA method TO2 is 4 ug/m3.

In addition to monitoring the concentration of anmalytes at the 4 compass points,
wind tpeed and direction will be noted., The data will be recorded during the
course of the air quality sample collection effort. This data will be used to
determine the predominant wind direction during the sample period to ¢valuate the
‘upwind® aad "downwind® directions. Wind speed may be used in evaluating
possible source(s) of materials detected, The resuiting ambient air concentrations
upwind, on-site and downwind of the site will then be recorded.

MEF\3-15-1
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Background samples will be gathered and analyzed is a similar manner at four (4)
locations across the site prior to exc¢avation.

Yery teuly yours,
DUNN GEOSCIENCE CORPORATION

Tl Tl S
Mark E. Falerios, C.1.H.
Director Health and Safety

MEF: amp
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ADDENDUM:
Approved Interim Remediation Plan
Site #734048

Field Health and Safety Plan

This Field Health and Safety Planis part

of the Approved Interim Remeadiation Plan,

It includes two (2) parts: |) The Field

Health and Safety Plan approved by the
Department for the Pilot Study at Site

#734048 (Attachment A); and 2) Modifications
to that plan determined necessary by DUNN to
address potential concerns associated with

site activities (Attachment B).



ATTACHMENT "A"

Pilot Study Health and Safety Plan
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PILOT STUDY

FIELD HEALTH AND SAFETY PLAN

1.0 INTRODUCTION

This Field Health and Safety Plan (FHSP) has besn developed to identify
hazardous conditions known or suspected to be present on the site and ensure
that they do not adversely impact the health or safety of personnel conducting
field activities at the site. It is applicable to all Dunn Geoscience
Corporation (Dunn) personnel who visit the site and-is intended to ensure that
the procedures used during these field activities are protective of human
health and safety and of the environment outside of the work areas. This plan
incorporates by reference the applicable requirements of the Occupational
Safety and Health Administration in 29 CFR Parts 1910 and 1926.

The requirements and guidelines in this FHSP are based om a review of all
available information and an evaluation of potential hazards. They have been
developed to minimize the potential for exposures of field personnel. These
requirements can be modified by the Project Manager, the Corporate Health and
Safety Officer (CHSO), or the Site Health and Safety Officer (SHSO) in response
to additional information regarding the potential for exposure to hazards.

All field personne!l working at the site will be required to familiarize
themselves with this FHSP and abide by its requirements. Adherence to this
FHSP will minimize the possibility that personnel at the site and the public
will be injured or exposed to health hazards. . Information on potential health,
safety and environmental hazards is discussed in conjunction with appropriate
protective measures including assignment of responsibility, personal protective

equipment requirements, work practices, and emergency response procedures.

In general, subcontractors are responsible for complying with all regulations
and client policies applicable to the work they are performing. Subcontractors
must develop their own FHSP’s which must be at least as. stringent as this one.
With Dunn's permission, a subcontractor may .adopt this FHSP. h
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Dunn personnel can and must stop work by a subcontractor who is observed to not
be following required health and safety procedures.

This FHSP is specifically intended for those personnel who will be conducting
activities within the defined scope of work in specified areas of

Future actions that may be conducted at this site may

the site.

necassitate the

modification of task-specific health and safety requirements. The entry of

unauthorized personnel into a restricted area will be prohibited.

2.0 N N R N

The responsibility for implementing this FHSP is shared by the Project Manager,
the CHSO and the SHSO. The Project Manager will recommend policy on all safety
matters including work practices, training and response actions, and will

provide the necessary resources to conduct activities safely. Responsibility

for proper implementation of this FHSP lies jointly with the Project Manager
and the SHSO.

The CHSO has overall responsibility for developing safety procedures and

training programs, maintaining a high level of safety awareness;

ensuring
compliance with applicable federal and state health and safety regulations;
determining appropriate protection including - the selection of  protective

equipment, maintenance schedules and monitoring protocols; and maintaining
close communication with the SHSO and field personnel. The CHSO is the final

decision point for determination of health and safety policies and protocols.

The SHSO is responsible for establishing operating standards and coordinating
all safety and techmical activities occurring at the site, ‘with guidance from
the CHSO. Specifically, the SHSO is responsible for:

0 Assuring that a complete copy of this FHSP is at the site prior to the
start of field activities and that all workers are familiar with it.

o Conducting training and briefing sessions.
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o Ensuring the availability, use, and proper maintenance of personal
protective, decontamination, and other health or safety equipment.

o Mazintaining a high level of safety awareness among team members and
communicating pertinent matters to them promptly.

o Assuring that all field activities are performed in a
consistent with Company policy and this FHSP.

manner

o Monitoring for dangerous conditions during ficld activities.

0 Assuring proper decontamination of personne! and equipment.

o Coordinating with ecmergency response personnel and medical support
facilities.

o Initiating immediate corrective actions in the event of an emergency
or unsafe condition.

0 Notifying the Project Manager and CHSO promptly of any emergency,
unsafe condition, problem encountered, or exception to the

requirements in this FHSP. -

o Recommending improved health and safety measures to the CHSO.

The SHSQO has the authority to:

0 Suspend field activities or otherwise limit exposures if the health or
safety of any person appears to be endangered.

o Notify Company or subcontractor personnel to alter work practices that
are deemed not properiy protective of human health or the environment.

0 Suspend an individual from field activities for infraction of the
requirements in this FHSP,

However, the presence of the SHSO shall in no way relieve any person or company

of its obligations to comply with the requirements of this Plan and all
applicable federal, state and local laws and regulations.

The key element in the respomsibility for health and safety is the individual
field team member. Each must be familiar with and conform to the safety
protocols prescribed in this FHSP, and communicate any relevant experience or
observations to provide valuable inputs to improving overall safety.



R R e L e e SR UL S T

aadaddel wddoohe.

Ll

=1

etz

(AL

v
[ 3Oy O

.
-

al

R 8

5.0 SCOPE OF WORK

Specific tasks covered by this FHSP may be found in the appendices addressing
Drilling, Treaching etc.

40 SITE-SPECITFIC HEALTH AND SAFETY CONCERNS
ite Hi v
Historical D

Historical information available regarding the site suggests that it had been

used by a concret¢e manufacturing firm at one time. The site survey has
revealed no buried metals, containers or vessels containing pockets of
chemicals. .

Site Concerns

The following are summaries of constituents detected at the site.

o Chlorinated Hydrocarbons Methylene Chloride, Trichloroethylene,
1,1,1 Trichloroethane (also cailed
Methylchloroform), 1,2 Trans

dichloroethylene, 1, 1 dichloroethane,
Vinyl chloride

o Organic Hydrocarbons (Acetone, Toluene, Xylenes)

No safety hazards were identified other than those normally associated with on
site testing and therefore well-known to the personnel involved. Use of the

specified personal protective equipment will minimize the risks.
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If field measurements or observations indicate that a potential exposure is
greater than the protection afforded by the equipment specified in this Plan,
the exposure will be reduced or the degree of personal protection will be

increased to provide adequate protection.

5.0 ITE- IC HEALTH AND REQUIREMENT

Kev P

The key personnel in this study responsible for various aspects of the Health
and Safety Plan are as follows:

Project Advisor - D. R. Alexander

Project Manager - J. P. McBurney

On-Site Coordinator - to be designated on a task specific basis
Project Health and Safety Office - Mark E. Falerios

Corporate Health and Safety Officer - D. R. Alexander/M. E. Falerios

moow»

Training

The Project Manager, SHSO and aill personnel working at the site will receive
training at least mesting the " requirements established by the Occupational
Safety and Health Administration in 29 CFR 1910.120.

Persons will be briefed by the Project Manager or SHSO as to the potential
hazards which may be encountered. Topics will include:

o Availability of this FHSP and the nature of its contents.

0 General site hazards and specific hazards in the work areas including
those attributable to the chemicals present

o Selection, use, testing,” and care of body, head, eye, hand, foot and
respiratory protection to be worn, along with the limitations of each.

o The demarcation system that will be used to ideatify

restricted-access, decontamination, and contamination-free zones.




th.tosl

1
!

Gooring (b2

T

Jas

-6-

o] Decontamination procedures for personal protective and other
equipment.

o Emergency alarm systems and other forms of  notification, and
evacuation routes to be followed.

o Prohibitions on smoking and carrying of tobacco products, eating,
drinking, and open fires (except by permit) in the work area.

0 Methods to obtain cutside emergency assistance and medical attention.

o  Site specific health, safety, and emergency response requirements.
Air Monitoring

No immediately dangerous to life or health exposures are expected to be
encountered. Specific monitoring for selected materials will be performed to
assure adequacy of protective measures. If HNU analysis of breathing zone air
indicates readings of 5 ppm or greater of volatile organic compounds, half mask
or full-face respirators equipped with organic vapor cartridges should be

wormn, An explosimeter will also be used to monitor explosive gases, as

appropriate.

If air monitoring results exceed 50 ppm of volatile organic compounds, work

should be halted until Level B protection or alternate controls will be adopted
to reduce emissions to below 50 ppm.

Note: Solvent vapors may concentrate in trenches under certain conditions
(e.g. narrow, deep trenches which prevent adequate air movement). If these
conditions are present, the area should be tested prior to allowing entry .of

personnel. (See confined space entry procedures in Appendices).

Personal Protective Equipment:

Table | indicates the gemeral levels of personal protective equipment (PPE)

that will be used on-site.
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Table 1
Protection Levelg
Modifie
< (O D
Air-purifying respirator Yes (1) (N
Chemical-resistant disposable
coveralls Yes Yes No

Chemical-resistant outer gloves Yes Yes Yes
Disposable inner gloves Yes (2) No
Overboots (chemically resistant) Yes Yes Yes
Leather shoes/boots Yes Yes Yes
or safety shoes
Safety glasses, goggles,
or face shield Yes Yes Yes
Hard hat Yes Yes Yes
Coveralls (2) 2y . 2)

—

Required if a steady-state HNU reading in the breathing zone exceeds 5 ppm
above the background readings. If site specific information includes
likely exposure to highly toxic particulates, 1/2 mask respirators
cquipped with combination organic vapor - high efficiency filter

cartridges will be required. Otherwise optional at the discretion of the
employee and SHSO.

Optional at the discretion of the employee and SHSO depending on site
specific conditions.

Table 2 lists the chemicals and chemical classes of concern on the site, along

with the specific protection level and PPE materials of construction for each.
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Chemical(s)
Task(s) of Concgern
Direct Halogenated
Contact and aromatic
with solvents
contamin-
ated soil
of water
(Trench
entry,
handling of
removed
soils) <tc

Site None
Visit

Activity
with no
direct
soil or
contact
(e.8.
removal of
volatile
organics
from soil
by air
vacuuming), etc

Halogenated
and aromatic
solvents

8

Table 2

Task-Specific PPE

Respirator®
PPE Cartridge

Level —lvpe

C Org. vapor/
high
efficiency
filters

D N/A

Modified Org. vapor/

C high
efficiency
filters

Gloves

& Boots

Viton
rubber

—

Yiton
rubber

Yiton
rubber

Coveralls
Tyvek

N/A

N/A

* Upon detection of organic vapors (HNU) or generation of dusts bearing toxic

when respirators are used,
the cartridges should be changed after eight hours of use, or at the end of

indication of breakthrough or excess resistance to

particulates.

each shift, or whea any

breathing is detected.

Unless the SHSO directs otherwise,
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A first aid kit, portable eyewash, and vehicle will be kept in close proximity
to the site. A fire extinguisher rated 20A-B-C (or higher) will be kept in the
immediate vicinity of any trenching or drilling equipment.

Dnn 'n' -

To minimize the movement of contaminants from the work areas to other areas, a
decontamination station will be established in a designated contaminant
reduction zome at one edge of where activities occur. This station will
consist at a minimum of a plastic-covered table with decontamination supplies
and a plastic-covered seat. Galvanized or plastic tubs will be used to hold
detergent solution and rinse water. Walkways and the area under the

decontamination tubs will be plastic covered. -

The following steps must be taken to decontaminate personnel I[eaving a work
area:

0 Place equipment and sample containers that must be decontaminated on a
plastic drop cloth.

o Place disposable supplies and equipment in a labeled drum.

o Scrub non-disposable gloves and outer boots (if used) with a brush in
detergent water, then rinse in clear water.

0 Remove disposable protective garments and place in a appropriately
labeled drum.

o Remove respirator (if worn).

0 Wash hands and face thoroughly.

Personnel must take the following steps to decontaminate ¢guipment and sample
containers leaving a Level A, B, or C work area:

o Don protective equipment.

0 Wash reusable equipment in detergent solution and/or an appropriate
solvent, or steam clean.
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o Dry sample containers with paper towels (if necessary) and place on a
clean drop cloth.

o Remove and discard used respirator cartridges. Wash respirators in
fresh detergent water, rinse in clear water, and disinfect with
isopropanol. Store in a closed plastic bag, away from sources of
contamination.

o Dispose of or launder clothing before reuse (or place in appropriately

labeled impervious containers for transport to laundry or disposal).
The following steps will be required to clean up following completion of work:

o Dispose of all washing and rinsing solutions into designated
containers or an approved wastewater treatment system.
0 Place all solid waste materials into (disposable gloves and garmeants,

tape, plastic drop cloths, etc.) into appropriately labeled drums or
other impervious containers for disposal.

6.0 P ED

The following standard emergency procedures will be implemented on-site as
necessary. The SHSO will be notified of any on-site emergency and be
responsible for ensuring that the appropriate procedures are followed and the
CHSO and Project Manager are notified. A first aid kit, c¢yc wash unit, and
fire extinguisher will be readily available to field personnel.

Notification

Direct verbal notification will be used in an emergency to alert all personnel
to leave 2 work area immediately.

The following standard hand signals will also be used as necessary:
Hand gripping throat Can’t breathe/Out gf air

Grip partner’s wrist Leave area immediately
- No debate!
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Hands on top of head Need assistance

Thumbs up Yes/Okay
Thumbs down No/A problem
Per njury

If anyome within a work area cannot leave the restricted area without
assistance, due to chemical exposure, all site personnel will assemble in the
decontamination area. After donning appropriate protective equipment as

determined by the SHSO, a rescuc team will enter the area to assist or remove
the injured person. The SHSO will evaluate the nature of the injury, and the
affected person will be decontaminated to the extent feasible prior to
movement. Appropriate first aid will be initiated, and if required contact
will be made for an ambulance and with the designated medical facility. No

person will reenter the work area until the cause of -the injury or symptoms is
determined.

Fire/Explosi

Upon notification of a fire beyond the incipient stage or an explosion anywhere

on the site, the fire department will be alerted and all personnel moved to a
safe distance. '

Heat Stress

Any person who experiences signs of distress will be instructed to stop work
immediately. Medical attention will be sought if there is any doubt that
prompt, full recovery will result. Symptoms of distress include muscle cramps;

pale and c¢lammy or hot, dry and flushed skin; confusion, disorientation and
incoherent speech; nausea; and convulsions. '

Person iv ipm Faijur

If any worker experiences a failure or alteration of protective equipment that

affects the protection factor (e.g., torm protective suit, odor inside
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respirator), that person (and his/her partner) will immediately leave the work
area. Re-entry will not be permitted until the equipment has been repaired or

replaced and the cause of the problem is known.
QOther Fquipment Failurg

If any other equipment at the work area fails to operate properly, the Project
Manager and/or SHSO will be notified and will then determine the effect of this
failure on continuing operations. If it i1s determined that the failure affects
the safety of personnel (e.g., failure of monitoring equipment) or prevents
completion of the planned tasks, all personnel will leave the work area until

appropriate corrective actions have been taken.

The work area will be segregated into three work zones based upon monitoring
data, the nature of work to be performed and topography. The on site
coordinator will establish the following areas with consultation of the project
health and safety coordinator and project team lead:

1. Exclusion Zone - This will be the actual work zone involved with
contaminated soil disturbance. An outer boundary will be established
and clearly marked. The area of the exclusion zone will be

established based on onsite work conditions, exposure monitoring, etc.

a. Access to the exclusion zone will be limited to those
‘employees who have the requisite training, protective
equipment and responsibilities for work in this areca. A log
of employees who enter the exclusion zome shall be
maintained.

b. The area of exclusion zone will be changed as necessary
depending on the site coordinators judgement regarding work

conditions, air sampling, etec.
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Contamination Reduction Zone (CRZ) - An area between the actual work

zone (exclusion zone) and support zone will be established to

facilitate employee and equipment decontamination, protective

equipment storage and supply, and employee rest areas (wash and toilet
facilities, liquids, benches, ete:).

a. The location of the CRZ will be established in an area

offering minimal contamination and will be subject to charge

based on the site coordinators judgment considering work
conditions, air monitoring ete.

3. Support Zone - An area free of contamination will be

clearly marked where administrative and other

requiring entrance to the exclusiom or contamination

cross contamination from the exclusion zone, air monitoring data ctc.

Security measures will be e¢stablished by

and site coordinator
distance from exclusion zone, visibility,

accessibility,

the site coordinator

with other project team members to control access to the site and prevent

unauthorized access during working and non-working hours.

Em vi
Emergency Service

Fire Department

Police Department

Ambulance

Hospital/Emergency Care Facility
Poison Control Center

or
Chemical Emergency Advice (CHEMTREC)

Telephone Number

(315) 471-1161
(315) 425-6111
(315) 471-0102
(315) 424-5111
(800) 282-3171
(315) 476-4766
(800) 424-9300

identified and
support functions (not

reduction zone)
can be performed. The actual siting of -the support zone will be

established by the project leader considering

in conjunction
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o On leaving site through main gate make a left onto W. Hiawatha Blvd.,

o continue approximately 1/2 mile - cross over Route 81,

o Make right onto North Salina Street,

0 continue on Salina (veers Right) for approximately 1 mile,

o At intersection of Prospect and Salina continue straight onto Prospect
Avenue,

o0 Follow Prospect Street 2 blocks to St. Joseph Hospital

A sketch showing site evacuation routes and a map showing the preferred route

to the nearest emergency health care facility are attached.

7.0 APPENDICES

General Field Safety Rules
Drilling Safety Concerns

lar
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FIELD SAFETY
GENERAL SAFETY RULES

Field Sesvies personnel should maintain communications with their

offlcs counterparts. Periodic phone calls may be warranted to assurc
no mishaps have ocsurred.

The locatlon and phone numbers of the nearest emergency care [acility

and local fire and police department should be determined and readily
svailable to field servics employees prior to site access,

During Initial site charactsrization potential hezards arising from
unstable topography, presgncs: of water, construction dsbris, plants,

inseets or animals should bs ldentified and meazures taken to avoid
them,

Access  to  remote  locations  warrants careful  consideration  of
protective clothing and/or first sid supplies to prevent and/or
addresy intect or animal bites/strips stc. Proper first aid supplics
and use of a buddy system are espscially important [or employees who
have known allergics (e.g. seasitivity to bee stings).

Dunn Geosciencs cmployees who are st a customer’s [acility will be
expscted to adhers to the plant or facility safety and health rules in
addition to the health and safety plamn for the project.  Where there
ars  conflicts between the [acility rules and the Dunn Geoscicnce's
heaith and safety plan, the project mansger and corporate health and
safety offlcer should be contacted for resolution of inconsistencies.
Wherever possible, the two plans should be reviewed prior to site
1cceas to identify and resolve any conflicts.
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DRILLING - GENERAL HEALTH AND SAFETY CONCERNS

Work arouad hesvy equipment has potentizl for traums due to contact
with overhead objests, cables etc. Minimum protestion f{or protection
from these hirards includes safety. shoes, hard hats and safety
glasses,

Special precautions may bs neccsyary to  assure the drilling s
performed in an arca free of underground objects Including power or
gas lincs (generxily less than 4 feet desp) Precautionary measures
include a thorough review of plans and careful siting of the rig,
Depending on the thoroughness of available information, non
destructive geotechnical testing surveys for the presence of buried
objects may be necessary,

Care must be taken in the positioning of drilling and or other hecavy
¢quipment such that |t iz unstable or bdlocks emergency accest/site
¢vacuation routes

Equipment operxtors and {icld personnel should be familiar with the

proper selection and operation of fire extinguishing equipment. Fully
charged and inspected firc extinguishers - thould be immediately
availabls 2t the drilling site.  Contingency plans should be adopted

to assure 1afs and timely evecuation and recruitment of outside
aisistance,

Field servics personnel should be alert to the potential for exposure
to noisc lsvels in excess of 90 dBA.- Hearing protection should be
tvailable if work patterns will require gustained exposure (> | hour)
1o noise.

NIOSH has recently declared that diesel exhaust fumes should be
considered carcinogenle.  Unnccessary exposure to diesel exhaust fumes
should bs avoided by positioning (upwind, etc.) or respiratory
protection (organic vapor earteidges with [ilters for dust and mist)
where avoidance of exposure is impoasible.

Chemicaily Impervious protective clothing and/or ‘respiratqry
protestion 3hould be provided (or made available} consistent Wwith
anticipated contsminxted soil/water contact and/or emissiont.
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Field Health and Safety Plan



FIELD HEALTH AND SAFETY PLAN
Site ®734048

3.0 < PE W

Specific tasks covered by this FHSP may include, but are not limited to:

o Performing inspections to characterize environmental or other hazards,
) Collecting soil samples using a drilling rig, excavation equipment, or hand
tools.
0 Conducting non-intrusive inspections and instrument surveys.
0 Excavating earthen materials, {ill, debrig, ete,
) Remediating areas where hazardous substances are, or may be present.
0 Decontaminating personnel and equipment.
0 Performing tasks considered immediately dangerous to life and health
(IDLH) such as, entry to confined spacss,
4.0 S - HE ETY N
ite History in
1. Available historical information indicates that the Clark property site was

previously 2 concrete manufacturing firm., A site investigation has

revealed no buried metals, containers or vesscls conraining pockets of
chemicals, '
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Z. The site monitoring collzeted December 1989 has found the following
chericals tc be present in seil at varying depths:

t’V T
Trichloroethylene (t0 1601 ppm)
1,1, Trichloroethane (to 631 ppm)
Toluene (to 948 ppm)
Xylenes (te 77 ppm)
Acstone (to 150 ppm)
Ethyl Benzene {to 6 ppm)

Table | lists those substances which are known or suspected to be present at the site at

conesntrations of concern for human health, and Table 2 lists any published permissible
exposure limits for those substances.

Field measurements or observation devices will be utilized to indicate if a potential
¢xposure greater than the protection afforded by the requirements in this Plan is present.
This monitoring will detect expected and unexpectad materials of potentially hazardous

nature. Detection of hazardous material will result in specified procsdures dictated in
this FHSP,

\LAF\Clar4 DUNN GEOSCIENCE CORPORATION Page 2



Table |

YQC3 Known or Suspected To Be Present

Kaown to In Known/Expected Quality aad

be Present Which Maximum Concent- Quantity of
S anga or Syspected Media ration Range Available Data?
Trichloro- A
ethylene Known Soil (to 1601 ppm) 1
1,1,1 Trie
chlorosthane Kaown Soil (to 631 ppm) 1
Toluene Known Seoil (to 948 ppm) 1
Xylenes Known Soil (to 77 ppm) 1
Acetone Known Seil (to 150 ppm) ]

. ® Level (1) - Considerabla data available and substantinl level of comfort data is reliable and
adequately characterizes expected site conditions.

Level (2) - Limited data or data of uncartain representativeness

Level (3) - No dats, or data not contidered representative

\LAH\Clark4 DUNN GEOSCIENCE CORPORATION Pages



Table 2

\ } ir na ¥ ure Yy r
28 Xown apec Prs
OSHA ACGIE
BSTA PEL/STEL [LV/STEL IBLE CARCINOGEN

Trichloroethylene 507200 50/200 1000 Suspect
1,1,1 Trichloroathane 350/450 350/450 1000 Suspect
Toluene 100 100/500 2000
Xylenes 100/150 100/150 10,000 No
Acatone 100/150 75071000 20,000. Suspect

Notss:
"Carcinogen” means 2 substance ideatified as a suspect or confirm:d human carcinogen in one
or more of the following documents:
¢ National Toxiecology Program (NTP) Annual Report on Carcinogens
0 International Agency for Research on Cancsr (IARC) Manographs
) OSHA regulations on Qcsupational Health and Environmental Control at 29 CFR 1910,
Subpart 2.
Definitions of PEL, REL, STEL, TLY and IDLH are on the next page.
\LAE\Clazk4 DUNN CEOSCIENCE CORPORATION
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5.0 SITE-SPECIFIC BEALTH AND SAFETY REQUIREMENTS

K¢y Peragnnel
Project Manager -
Tom Johnson (518) 458-1313
Corporate Heszlth and Safety Offlcer -
Mark Falarios (201) 299-9001
Home: (201) 538-5709
Site Health and Safety Officer -
Senior Dunn Representative on the Site
Regiongl Offics Manager -
Dave King (518) 458-1313

52 Air Moaitoring

5.2.1 1 isgion - itorin

The planned excavation activities also increase the potential for generation of
cmissions of airborne chemicals, An on-sit¢ monitoring program and feasible

cmission suppression strategies will be implemented to ¢losaly monitor and control
emissions,

The following chemicals are thoss most likely to be present (based on the December

1989 Soil Monitoring data) in airborne emissions as a result of excavation
activities:

Trichlorocethylene, Toluene, 1,1,1 Triehloroethane and Xylene

Real-time exposure monitoring will be conducted rather than indirect monitoring
methods because real-time monitoring allows for cxposure intervention and control.

\LAE\Clarx4 DUNN GEQSCIENCE CORPORATION Page 8



Indirect monitoring may be more accurate but is not useful as a preventative tool
dus to the tize lag betwesn sample collection and analysis.

Real-time monitoring of employes breathing zones at the source of emissions will
be performed using 2 photoionization detector (PID) calibrated according to
manufscturer’s specificatians, Calibrations will include appropriate instrument
adjustments to cnable acsurate detection of Trichloroethyleze.

Proposed work site action levels include protective ¢quipment upgradas at work
zone exposures of 5 ppm above background (Level C) and 50 ppm above

background (Leve! B)., The threshold limit values for the parameters of concsrn
arc shown on Table 4.

522 Perimet itorin

Prior to the imitistion of excavation for the foundation, beckground concentrations will
be established. Detection of work zone concentrations at greater than 5 ppm above
background will trigger property perimeter monitoring using the photoionization detectar.
Detection of property perimeter readings 5 ppm above background will cetivate
investigation and implementation of emission control messures (e.g. ground cover, vapor
suppression foams, temporary work stoppage) until these perimeter levels decrease 1o
below 5 ppm above background. In addition, work zone levels greater that 5 ppm above
background will trigger monitoring using a portable gas chromatograph for vinyl chloride

and benzene to assure emissions remain Belaw threshold limit values as shown an the
following table, .

Concentrations of site chemicals have historically been well below their respective TLY's
when PID measurements arc less than 50 ppm above baekground; a S ppm above
background threshold (PID monitoring) will provide more than adequate health and safety
protection {rom contaminants known or suspected to be present.

\LAH\Clarkd DUNN GEOSCIENCE CORPORATION Pagn 8



COMPOUND

1,1,1 Trichlorcethane
Trichloroethylene
Toluene

Xvlene

Acstone

Yinyl Chloride
Benzene

5:3 Per

THRESHOLD LIMIT YALUES

ESE 12 \'a

350 ppm
50 ppm
100 ppm
100 ppm
750 ppm
! ppm
1 ppm/5 ppm (STEL)

nt:

The following procsdurcs should be followed when donning protective equipment:

0O O 0o 0O O O o o

Inspect equipment to ensure it is in good condition.

Don protective suit and gather suit around waist,

Put on outer boots over faet af the suit and tape at boot/suit junction.

Don inner gloves.

Don top half of protective suit and seal (as necessary).

Don respiratory protection (if necessary).

Don auter gloves and tape at glove/suit junction (as necessary).

Have sssistant check all c¢losures and observe wearer to ensure fit and

durability of protective gear.

Table 3 indicates the general levels of personal protective equipment (PPE) that will be

used on-site. Site and task specific levels of PPE assigned according to the chemicals of
concern are listed in Table 4 below,




Tatle 3

Protection Lavels
B c R

Air-purifying respirator No Yes No
Chemical-resistant disposable

coveralls Yes Yes (1)
Chemical-resistant outer gloves Yes Yes (1)
Disposable inner gloves Yes Yes No
Overboots (chemically resistant) Yes Yes )]

sather shoes/boots Yes Yes Yes
or safety shoes
Safety glasses, goggles,

or face shield No Yes Yes
Hard hat Yes Yes (1)
Caoveralls (1) (1) (1)
¢} Optional at the discretion of the employes and SHSO depending on site specific

conditions.

Level C respiratory protection is to be full-face-piece or half-face-piccs NIOSH -

approved air purifying respirators equipped with organic vapor cartridges and/or high
efficiency particulate filters,

Level B respiratory protection is to be supplied air or SCBA.

Table 4 lists the chemicals and chemical classes of concern on the site, along with the
specific protection level and PPE materials of ¢onstruction for each.
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Chemicals of

Task(s) of Concern

General Volatile
field Organics
surveys

(No direct

chemical

contact)

Wetl " ’
drilling

or

handling

of
contaminated
soils or
sludges
(direct

skin

contact
possible)

Well . »
sampling -
pump tests
[-3{H
(whole
body
direct
skin
contact
not

likely)

Treaching/ " .
Excavation

Entry

(Direct Skin

contact

likely)

ppm above background),

ppm sbove background).

PPE
Laveal

D

D/C*

DyfC

C/B“

Table 4

Cartridge
[ voe

QOrganic
Yapor
Cartridges
(if HNU
readings
> 5 ppm)

No

Gloves

Yiton
or North
Silver
Shicld

Yitoa or
Silver
Shield

Yiton
or

Silver
Shield

Yiton
or

Silver
Shield

Coveralls

Orptional

Tyvek,
Polycoatad-
Tyvek or
Sararex-Tyvek

If Levels of Volatile Qrganics as determined by HNu (or equivalent are greater than 5

If Levels of Volatile Organics a¢ determined by ENu (or eciuivalcnt are greater than 50
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Unless the SHSQ dirests otherwise, when air purifying respirators are used, the cartridges
snould be changed after cight hours of use, or at the end of each shift, or when any
indication of breakthrough cr excsss resistance to breathing is daetected.

60  3TE CONTRQL

Support Zonme ~ An arcs away from known ¢ontamination will be ideatified
and clearly marked where administrative and other support functions (not
requiring entrance to the e¢xclusion or contamination reduction zone) can be
performed. The actual siting of the support zone will be established by the
project leader and site coordinater considering distance from cxclusion zone,

visibility, accessibility, fresdom of cross contamination from the exclusien
zone, air monitoring data, ete. -

Security measures will be established by the site coordinator in conjunction with other

project team members to control mcczss to the site and prevent unauthorized accass during
working and non-working hours.
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70 E ENCY ACTION PLAN

The following standard emergency procsdures will be implemented as necessary. The
SHSO will be notified of any on-sitec emergency and be responsible for ensuring that the
appropriate procedures are followed and ths CHSO and Projest Manager are notified. A

first aid Kkit, ¢ye wash unit, and fire cxtinguishcr will be readily available to field
personnel.

Upon notification, empioyees will proceed 1o a designated assembly area for further

iastruction. The Buddy System will be used to help account foar proper evacuation of
personnel. -

A hand operated hora will alert personnc! to evacuate the restricted area. If 2t any time

two horn blasts are heard, all personnel are to immediately evacuate the restricted area.

The following standard hand signaly will also be used as necsssary;

Hand gripping throat Can’t breath/Qut of air
Grip partner’s wrist Leave area immediately
- No debate!
Hands on top of head Need assistance
Thumbs up Ye3/Okay
Thumbs down Na/A problem
Egrsonnel Iniurv

If anyone within a restricted area and cannot leave the restricted areas without assistance,
all site personnel will assemble in the dacontamination area. Aftar donning appropriate
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protaciive equipment as determined by the SHSO, a rescuc team will enter the arse zg
necssgary to assist or ramoave the person. (If eatry requires the use of P.R.E. for I.LD.L.H.
Enviroaments (S.C.B.A. or Equivalent), similarly equipped support personael shall be on
hand to lend assistance as necessary). The SHSO will evaluate the nature of the injury,
and the affected person will be decontaminated to the extent feasible prior to movement.
Appropriate first aid will be initiated, and if required, contact will be made for an
ambulance and with the designated medical facility, No person will reenter the work
area until the ¢ause of the injury or symptoms is determined.

Fire/Explosion

Upon the occurrence of & fire beyond the incipient stage or an ¢xplogion anywhere on the
site, the fire department will be alerted and all personnel moved to 2 safe distance.

aw n "V

Any worker in a Level A, B or C ares who experiences a failure or alteration of
protéctive equipment that affects the protection factor (e.g. torn protective suit, odor
inside respirator), that person {and his/her buddy, if in a rcgulated arca) will immediately

leave the work area. Re-entry will not be permitted until the equipment has been
repaired or replaced and the cause of the problem is known.

Other Equi Fail

If any other equipmeat &t the work sitc fails ta operate properly, the Project Manager
and/or SHSO will be notified and will then datermine the effect of this failure on
continuing operations. If it is determined that the failure affects the safety of personnel
(e.g. failure of monitoring equipment) or prevents completion of the planmed tasks, all
personnel will leave the work arca until appropriated corrective actions have been taken.

Off-site Emergency Response

Emergency response requiring actions beyond evacuation of personnel from the work area
will be handled by notification of offssite emergency responsc agencies. Phone numbers
for these agencies and other support services are listed below:
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Emergency Jervice gl¢phong Numb

Fire Department (315) 471-1161

Potlce Department (315) 425-6111

Ambulance (315) 471-0102

Hospital/Emergeacy Care Facility - (315) 424-5111

St. Joseph’s Hospital

Poison Control Center (800) 282.317! or
. (315) 476-4766

Chemical Emergency Advice (CHEMTRECQ) (800) 424-9300

1 H H 1]

o On leaving site through main gate, make a left onto W. Hiawatha Blvd.,

0 Continue approximately 1/2 mile - cross over Route 81,

) Make a right onto North Salina Street,

0 Continue on Salina (veers right) for approximately | mile,

o At intersecction of Prospect and Salina, continue straight onto Prospect

Avenue,
o Follow Proapect Streat 2 blocks to St. Joseph's Hospital

3.0  APPENDICES

Trench/Test Pit Execavation Concerns
Confined Spacs Entry
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TRENCH OR TEST PIT DIGGING

Treach or test pit digging ¢an be expected to present hazards in addition to those
eacountered during general {ield wark or drilling. Added control measures to be
considarsd ineclude the following:

Equipment should be carefully positioned with respect to the presence of
known submerged objects.

a. Where possible, power to underground electrical lines should be
turned off (and locked out) while excavaticn activities are in

process or until the area is secure from entrance of personnel.

b Known gas (or chemical) lines adjacent to the immediate
excavation site should also be secured (valves turned off{ and
locked out) while excavation is underway or access by outside
personnel possible. Where possible, it is desirable to purge these
lines of their contents prior to start of excavation.

Digging should be at a controlled rate under careful observation of a watch
person who has ¢lear communication with the ¢quipment operator. The
watch person should be alert to notice the presence of (unknown) buried

objects by visual intpection or metal detection surveyance of the immediate
excavation area,

Significant surface area of ground is exposed to thc atmesphere as part of
the treaching pracesss, This may increase vapor éxposurcs from volatile
contaminants., Provisions should be made for air monitoring to trigger
appropriate protective actions including temporary work stoppage. Use of

vapor émissions controls or suppressants or use of personal protective
equipment may be necessary,

Treaches or pits greatcr than 4 feat deep should be considered confined
tpaces which may c¢ontain concentrated vapors, gases or oxygen deficient
atmospheres. Large scale shallow excavations (e.g. arems) thould mot be
considersd confined spaces as sufficient ventilation is present to control
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emissions, These areas must be checked to assurs non-explosive, non-
hazardous atmospherss before allowing entry and periodically (or
continuously) thereafter. Sez confined space eniry procedures for greater
detaila regarding control measures considerations.

OSHA provisions regarding shoring and sloping of trench sides (29 CFR
1926) may apply.

Pits or trenches should be inspected daily for evidence of cracks, slides or
scaling. Inspection should be more frequent if it is raining,

Heavy equipment should be kept away {rom the sides of trenches or pits.

Means of cgress (¢.g., steps, ladders) should be readily available (within 257)

of employees working in pits or other excavations from which rapid exit is
difficult, -

Excavations, mud pits, etc.,, must be protected with barricades or covers,
Temporary pits/trenches should be backfilled upon completion of work.

\LAE\Clark4
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CONFINED SPACE ENTRY PROGRAM

Burpose

Confined spaces arc poteatial sources of immediately dangerous to life and health
environments which must be treated with special caution., A confined space is any area
where toxie, flammable or oxygen deficient (<19.5%) atmospheres could develop or where
entrance and escape routes are difficult due to the size of openings etc. Exampies of
cquipment related confined spaces include tanks, vessels, hoppers, boilers, chimneys and
baghouses. Other structures such as underground tunnels and pits or trenches greater than
4 fest in depth should be considered confined spaces.

The most commen causes of confined-space related mishaps are improper training of
employess whe must enter confined spacss or obsgrvers who must watch the entry and
trigger evacuation or rendar first aid assistance. Detailed procedures and good
communication gystams are necessary for 3afe confined space related work.

General Procsdures

The following are recommended procedures to be utilized, where applicable, in work
involving confined space eatry, Site specific procedures will be documented in the form
of a permit system which is described later. Any proposed variation in procedures from

those deseribed below, must be reviewed and approved by the corporate health and safety
officer,

1. The confined space must be physically isolated from all supply, vent or
exit lines or other connections which introduce chemicals or gases to the
confined area. Physical isolation includes disconnection and blanking of
chemical or gas lines and closing and locking of water or steam line valves.

2. Sources of electrical power to the confined space must be locked out or

otherwise disconnected (e.g. pulling of fuses) and so tagged to prevent
accidental actuation during the eatry,
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Chemicals in the confined space must de removed and the space cleanad of
residucs by washing, purging with water or other appropriats inert agent,
where possible.

The atmosphere within the confined spacs must be tested for the presence
of flammables, toxic materials and oxygen deficiency using properiy
calibrated equipment prior to entry. Frzquent (approximatsly every 13
minutes) or continuous (where {easible) monitoring of the atmosphere must
be performed throughout the duration of the entry.

Entry shall not be allowed (or will be suspended) if airborne levels of
toxics excsed exposure limits (established in consultation with the health
and safety manager), or if flammablss exceed 10% of the LEL above
background or if oxygen deficicnt conditions (< 19.5%) are noted.

Entry into gnclqsed vessels will require provision of fresh air using a
forced draft supply introduced so as to thorou’g'-hly purge the confined
space (i.e. no "dead air" spaces) throughout the duration of entry. Provision
of air to other confined space structures is desirable, where fcasible,

Manholes or other vessel opeaings will be secured in the open position to
facilitate air movement,

Illumination to confined spaces must be provided using explotion proof,
low voltage (< 24 voit) lighting supplies. Only prop.erly grounded tools
with perfect electrical connections will be allowed in confined spaces. In
locations where flammable atmospheres could develop or flammable
residucs are present, the space must be isclated from all sourcses of ignition.

Respiratory protection for confined space entry must be szelected (in
consultation with the 2afety and health manager) based upon anticipated

hazards including toxic chemicals with poor warning propertics or potential
oxygen deficient atmospheres.

Personne! -who must enter confined spaces should be equipped with life
lines, harnesses or wristlets, Wristlets are preferred where removal of the
individual is complicated by tight access or small openings (¢c.g. manholes).
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Si Where ladders rre necessary for eatry to confined areas, they must be made
sesure at the top and remain in place throughout the entry. Any ladders
used for emtry must bs in good condition, properly positioned
(epproximately 1/4 of the climbing height away from the wall at the base)
and equipped with non-slip feet.

10. Entry shall be under the continuous watch of a designated observer who is
knowledgeable in the use of emergency rescue equipment and has
immediate accsss to communication equipment, alarms or other mesns (o
gummon emergency assistancs including personnel trained in appropriate
first aid procedurss. The observer shall be alert to developing signs of

hazardous exposure or c¢onditions, and be in constant communication with
the personnel inside,

a. The obscrver will not enter the confined space, but will initiate
evacuation or trigger emergency rescue should the need arise.

11, Emergency equipment necsssary to effect emergency rescue including, life
lines, positive pressurc 3¢lf coatained breathing apparatus, and [ire
extinguishers (where flammability is a concern) must be immediately
available at the confined space entry site.

12 Sufficient standby personnel shall be immediately available to effect
emergency rescue and render first aid.

13, The occurrence of an injury, a spill or fire in the confined space, or job
interruption for mare than one¢ hour, thall void the current confined space
entry permit,

Authorization Procedure

A authcrization procsdure for confined space entry is necsssary to assure adequate
support personnel and supplies are present and proper procedures are followed,
Completed suthorizations shall be signed by employess wha perform the entry, designated
observers and the project manager's on site delegate. '

\LAR\Clarid DUNN GEOSCIENCE CORPORATION Page 15



Authorizations should be considered valid for one shift only. The authorization shall be
immediately available at the job site. Completed authorizations shall be retained as part
of project documentation.

The authorization will contain site specific details regarding hazards anticipated and
precautions to be used duriag the entry.
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Confirmatory Sampling Plan

Introduction

Pursuant to the Approved Interim Remediation Plan for site #734048, soil will be
excavated from the impacted area. The Sampling Plan has been prepared to detail
the procedures to be followed for sampling and analysis of soil for post excavation
confirmation at the listed portion of the Clark Property as described and shown in

Appendix A of the Agreement and Dectermination ("Clark Site").

A. Soil Excavation

Soil will be excavated from the Clark Site to a minimum depth of 13 feet which is
the requirement for the installation of the proposed foundation. Additional
vertical excavation in selected areas will continue until a flield HNU meter
indicates that the VOC lcvels in the remaining unexcavated soils may be below the
5 ppm total and 1 ppm individual volatile organic parameter criteria, as described

in Section 2.1 of the Approved Interim Remediation Plan.

At that point samples will be taken from the base of the unexcavated area and
analyzed by an on-site gas chromatograph (GC) to determine whether the area from

which the sample was taken fulfills the "S and 1" criteria.

If the criteria is met, cxcavation will end in that portion of the Clark Site. If the
"5 and 1" criteria is not met, c¢xcavation will continue in that area (the soil
transported to the trecatment structure) until a GC-analyzed sample indicates the

representative area meets the "5 and 1" criteria.

For purposes of this plan, any soil cxcavated from the Clark Site which is not
tested in accordance with the procedures detailed in this plan will be handled as

contaminated soil and transportéd to the treatment structure.
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B. Post Excavation Sampling

Lateral and vertical cxcavation will continue until VOC screening of soil using the
PID, followed by GC analysis, demonstrates that uncontaminated soil rcmains.
Confirmatory samples will be collected from the base and walls of the excavation
using a 50-foot grid spacing. Samples will be collected with a stainless steel trowel
and analyzed for VOC’s with on-site GCs. If, after excavation has proceeded
sufficiently to enable building foundation construction and sample resuits confirm
that remaining soil meets the "5 and 1" criteria, excavation will ccase. If on-site
GC results indicate a sample contains a YOC concentration greater than the "5 and
1” criteria, excavation will continuc in the vicinity of that sample using the same

post excavation sampling procedures as stated.

C. Quality Assurance/Quality Control

Analysis by GC will include the parameters at the site which have been identified
in the greatest concentration in the soil. These include trans-1,2-dichloroethene,
cis-1,2-dichloroethene, benzene, trichloroethene, toluene, tetrachloroethene, vinyl
chloride, meta- & para-xylenes, and ortho-xylenes. The reporting limit for these
compounds is 0.5 ppm (mg/kg). Chromatograms generated during GC analysis as a
result of this Plan will be retained and available on-site for review and submitted
to the Department following completion of the excavation activities. Each
chromatogram generated pursuant to this Plan will be labelled with the date and
time of analysis, sample number, dilution information and volume of sample
injected into the gas chromatograph. In addition, all peaks will be labeled with

either the retention time or compound identification.

Quality assurance/quality control measures used during on-site GC analysis will
inciude the initial and continuing calibration of the gas chromatograph, the
analysis of laboratory blanks, laboratory spikes and spike duplicates. Prior to
analysis a three point initial calibration curve will be prepared for each compound
of interest with the reporting limit concentration as the low concentration standard
of the calibration curve. Utilizing a mid-point concentration standard for each
compound of interest (continuing calibration standard), the field laboratory will
analyze the continuing calibration standard along with a laboratory blank once

every twelve hours. If the percent difference between the initial and continuing
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calibration of any compound of interest exceeds 25%. an initial calibration for the
gas chromatograph will be prepared and any sample that exhibits an individual
compound concentration ol lcss than 1.0 ppm will be reanalvzed. In addition, the
retention time of cach pcak must fall within the retention time window (+0.30
minutes). If the retention time falls outside the window, the field laboratory will
either reanalyze the affected sample or evaluate the chromatogram with either the
expanded or shifted windows. The ficld laboratory will not make any corrections
to the analytical resuits to compensate for any blank contamination. Laboratory
spikes and spike duplicates will bc analyzed cither once every twelve hours or once

every twenty samples analyzed.

Confirmatory analvses by US EPA SW-846, third edition (Nov. 1986) Method 8240
will also be provided by testing split samples from ten percent (10%) of samples at
an acceptable off-site analytical laboratory, or as required by the Department.
Additionally confirmatory soil sampling will be conducted for the Target
Compound List (TCL) parameters by Contract Laboratory Procedure (CLP)

protocol as required by the Department.

Quality assurance/quality control mcasures used during soil sampling will include
one blind duplicate sample per 10 samples collected and one equipment blank per
day. Collection tools, including stainless steel trowels, hand augers or hollow rods,

will be decontaminated between samples by employing the following procedures:

tap water rinse
Alconox detergent scrub
tap water rinse
methanol rinsc

deionized water rinse

© O O o o o

air dry

Quality assurance/quality control measures used during soil screening will include
calibration of the PID equipment at least once per work shift.



Gundle Lining Systems Inc
TTT1 ®

19103 Gundle Rd. Phone: (713) 443-8564

Houston, Texas 77073 Toll Free: (800) 435-2008

U.S.A. Telex: 4620281 GUNDLE HOU
Fax: (713) 875-6010

February 23, 1990

Mr. Dave Hill

PYRAMID ONONDAGA

Clinton Exchange - 4 Clinton Street
Syracuse, NY 13202

Dear Mr. Hill:

It was interesting talking with you on the telephone. As I mentioned, Gundle Lining
Systems Inc is the leader in the manufacturing and installation of High Density
Polyethylene (HDPE) flexible membrane lining systems.

Gundle's proprietary process of manufacturing 22.5 foot wide, homogeneous sheets (no
factory seams), coupled with our patented extrusion welding system for field installation,
allows us to provide secure and cost effective containment in diverse applications such as
hazardous waste landfills, sewage lagoons, oil field ponds, solid waste landfills, brine ponds,
heap leach pads and water storage facilities along with floating covers, tanks, secondary
containment, etc.

I'hope that you will find the enclosed information useful. Please do not hesitate to contact
me if you have any questions or need additional information.

Regards,
SPECIALTY APPLICATIONS DIVISION

) |
/(/[7 L /(2‘)

Don Hildebrandt
National Sales Manager
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Gundie Lining Systems Inc

Gundle

19103 Gundie Rd, Phone: (713} 443-8584
Houston, Texas 77073 Toll Frea: (800} 435-2008
U.8.A, Telex: 4620261 GUNDLE HOU

Fax: (713) 876-6010

February 22, 1990

VIA FACSIMILE
(315) 451-6271

Mr. Don Carsto
COENGEL-PLANSCAR
4615 Crossroads Park Drive
Liverpool, NY 13088

Dear Mr. Carsto:

As per our conversation regarding an impermeable liner below the access road (o your
containment structure, Gundle recommends the installation of a 30 mil High Densit
Polyethylene (HDPE) Liner. HDPE is a very chemically resistant product with

excellent strength characteristics, and is used in every RCRA (Superfund) Landfill as
the primary liner. '

If gou have ang questions regarding this product, please do not hesitate to contact me at
(800) 435-2008.

Regards,
SPECIALTY APPLICATIONS DIVISION
=2
ﬂt 19‘.,[.../
Steven L. Baker
Regional Manager

SLB/rb
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TECHNICAL SPECIFICATIONS

TEMPORARY CONTAINMENT STRUCTURE

CAROUSEL CENTER
CITY OF SYRACUSE
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MP-1-1

MATERIALS AND PERFORMANCE - SECTION 1

EARTHWORK

‘MP-1.01 GENERAL

A. Work Specified
1. Excavation and backfilling including the loosening,
removing, refilling, transporting, storage and disposal of
all materials classified as "earth" necessary to be removed
for the construction and completion of all work under the
Contract.
2. Excavation to the widths and depths shown on the
Contract Drawings, specified or directed.

B. Related Work Specified Elsewhere

1. Rock Removal

2.  Structural Excavation, Backfill and Compaction
3. Trenching, Backfilling and Compacting

4, Selected Fill

5. Embankment

C. Definitions
1. Excavation (or Trenching)

a. Grubbing, stripping, removing, storing and re-
handling of all materials of every name and nature
necessary to be removed for all purposes incidental
to the construction and completion of all the wrri
under construction;

b. All sheeting, sheetpiling, bracing and shoring, and
the placing, driving, cutting off and removing of the
same;

c. All diking, ditching, fluming, cofferdamming, pump-
ing, bailing, draining, weli pointing, or otherwise
disposing of water;

d. The removing and disposing of all surplus materials
from the excavations in the manner specified;

e. The maintenance, accommodation and protection of
travel and the temporary paving of highways, roads
and driveways;

f. The supporting and protecting of all tracks, rails,
buildings, curbs, sidewalks, pavements, overhead
wires, poles, trees, vines, shrubbery, pipes,
sewers, conduits or other structures or property in
the vicinity of the work, whether over- or
underground or which appear within or adjacent to
the excavations, and the restoration of the same in
case of settlement or other injury;

g. All temporary bridging and fencing and the removing
of same.
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MP-1-2

D.

Earth

a. All materials such as sand, gravel, clay, loam,
ashes, cinders, pavements, muck, roots or pieces of
timber, soft or disintegrated rock, not requiring
blasting, barring, or wedging from their original
beds, and specifically excluding all ledge or bedrock
and individual boulders or masonry larger than one-
half cubic yard in volume.

Backfill

a. The refilling of excavation and trenches to the line of
filling indicated on the Contract Drawings or as
directed using materials suitable for refilling of
excavations and trenches; and the compacting of all
materials used in filling or refilling by rolling,
ramming, watering, puddling, etc., as may be

required.

Spoil

a. Surplius excavated materials not required or not
suitable for backfills or embankments.

Embankments

a. Fills constructed above the original surface of the
ground or such other elevation as specified or
directed.

Limiting Subgrade

a. The underside of the pipe barrel for pipelines.

b. The underside of footing lines for structures.

Excavation Below Subgrade

a. Excavation below the limiting subgrades of structures
or pipelines.

b. Where materials encountered at the limiting subgrades
are not suitable for proper support of structures or
pipelines, the Contractor shall excavate to such new
lines and grades as required.

Applicable Codes, Standards and Specifications

1.

American Society for Testing and Materials (ASTM)

MP-1.02 DESCRIPTION OF MATERIALS
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A.

Wood Sheeting and Bracing

1.

Shall be sound and straight; free from cracks, shakes and
large or loose knots; and shall have dressed edges where
directed.

Shall conform to National Design Specifications for Stress
Grade Lumber having a minimum fiber stress of 1200
pounds per square inch.

Sheeting and bracing to be left-in-place shall be pressure
treated in accordance with ASTM D 1760 for the type of
lumber used and with a preservative approved by the
Engineer.



B.

Steel Sheeting and Bracing

1. Shall be sound.

2. Shall conform to ASTM A 328 with a minimum thickness of
3/8 inch.

MP-1.03 UNAUTHORIZED EXCAVATION

A.

Whenever excavations are carried beyond or below the lines and
grades shown on the Contract Drawings, or as given or
directed by the Engineer, all such excavated space shall be
refilled with special granular materials, concrete or other
materials as the Engineer may direct. All  refilling of
unauthorized excavations shall be at the Contractor's expense.

All material which slides, falls or caves into the established
limits of excavations due to any cause whatsoever, shall be
removed and disposed of at the Contractor's expense and no
extra compensation will be paid the Contractor for any materials
ordered for refilling the void areas left by the slide, fall or
cave-in.

MP-1.04 REMOVAL OF WATER
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A.

General

1. The Contractor shall at all times provide and maintain
proper and satisfactory means and devices for the removal
of all water entering the excavations, and shall remove all
such water as fast as it may collect, in such manner as
shall not interfere with the prosecution of the work or tie
proper placing of pipes, structures, or other work.

2. Unless otherwise specified, all excavations which extend
down to or below the static groundwater elevations shall
be dewatered by lowering and maintaining the groundwater
beneath such excavations at all times when work thereon is
in progress, during subgrade preparation and the placing
of the structure or pipe thereon.

3. Water shall not be allowed to rise over or come in contact
with any masonry, concrete or mortar, until at least 24
hours after placement, and no stream of water shall be
allowed to flow over such work until such time as the
Engineer may permit.

4. Where the presence of fine grained subsurface materiais
and a high groundwater table may cause the upward flow
of water into the excavation with a resulting quick or
unstable condition, the Contractor shall install and operate
a well point system to prevent the upward flow of water
during construction.

5. Water pumped or drained from excavations, or any sewers,
drains or water courses encountered in the work, shall be
disposed of in a suitable manner without injury to adjacent
property, the work under construction, or to pavements,
roads, drives, and water courses. No water shall be dis-
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charged to sanitary sewers. Sanitary sewage shall be
pumped to sanitary sewers or shall be disposed of by an
approved method.

Any damage caused by or resulting from dewatering
operations shall be the sole responsibility of the
Contractor.

wWork Included

1.

The construction and removal of cofferdams, sheeting and
bracing, and the furnishing of materials and labor
necessary therefor.

The excavation and maintenance of ditches and sluiceways.
The furnishing and operation of pumps, well points, and
appliances needed to maintain thorough drainage of the
work in a satisfactory manner.

Well Point Systems

1.

2.

Installation

a. The well point system shall be designed and installed
by or under the supervision of an organization whose
principal business is well pointing and which has at
least five consecutive years of similar experience and
can furnish a representative list of satisfactory
similar operations. .

b. Well point headers, points and other pertinent
equipment shall not be placed within the limits of the
excavation in such a manner or location as to
interfere with the laying of pipe or trenching
operations or with the excavation and construction of
other structures.

C. Detached observation wells of similar construction to
the well points shall be installed at intervals of not
less than 50 feet along the opposite side of the
excavation from the header pipe and line of well
points, to a depth of at least five feet below the
proposed excavation. In addition, one well point in
every 50 feet shall be fitted with a tee, plug and
valve so that the well point can be converted for use

as an observation well. Observation wells shall be
not less than 1-1/2" in diameter.
d. Standby gasoline or diesel powered equipment shall

be provided so that in the event of failure of the
operating equipment, the standby equipment can be
readily connected to the system. The standby
equipment shall be maintained in good order and
actuated regularly not less than twice a week.

Operation

a. Where well points are used, the groundwater shall be
lowered and maintained continuously (day and night)
at a level not less than two feet below the bottom of
the excavation. Excavation will not be permitted at a
level lower than two feet above the water level as
indicated by the observation wells.
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b. The effluent pumped from the well points shall be
examined periodically by qualified personnel to
determine if the system is operating satisfactorily
without the removal of fines.

c. The water level shall not be permitted to rise until
construction in the immediate area is completed and
the excavation backfilled.

MP-1.05 STORAGE OF MATERIALS

A. Sod
1. Any sod cut during excavation shall be removed and
stored during construction so as to preserve the grass
growth. Sod damaged while in storage shall be replaced in
like Kkind at the sole expense of the Contractor.
B. Topsoil
1. Topsoil suitable for final grading shall be removed and

stored separately from other excavated material »

C. Excavated Materials

1.

All excavated materials shall be stored in locations so as
not to endanger the work, and so that easy access may be
had at all times to all parts of the excavation. Stored
materials shall be kept neatly piied and trimmed, so as to
cause as little inconvenience as possible to public travel or
to adjoining property holders.

Special precautions must be taken to permit access at all
times to fire hydrants, fire alarm boxes, police and Tire
department driveways, and other points where access may
involve the safety and welfare of the general public.

MP-1.06 DISPOSAL OF MATERIALS

A. Spoil Material

1.

All spoil shall be transported and placed on the site of the
work at the locations and to the elevations and grades
shown on the Contract Drawings, or if spoil areas are not
shown, all spoil materials shall be disposed off the site at
locations selected and obtained by the Contractor.

The surface of all spoil areas shall be graded and dressed
and no unsightly mounds or heaps shall be left on
completion of the work.

MP-1.07 SHEETING AND BRACING

A. Installation

1.
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The Contractor shall furnish, place and maintain such
sheeting, bracing and shoring as may be required to
support the sides and ends of excavations in such manner
as to prevent any movement which could, in any way,
injure the pipe, structures, or other work; diminish the
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width necessary for construction; otherwise damage or
delay the work of the Contract; endanger existing
structures, pipes or pavements; or cause the excavation
limits to exceed the right-of-way limits.

2. In no case will bracing be permitted against pipes or
structures in trenches or other excavations.
3. Sheeting shall be driven as the excavation progresses,

and in such manner as to maintain pressure against the
original ground at all times. The sheeting shall be driven
vertically with the edges tight together, and all bracing
shall be of such design and strength as to maintain the
sheeting in its proper position.

4, The Contractor shall be solely responsible for the
adequacy of all sheeting and bracing.

Removal

1. In general, all sheeting and bracing, whether of steel,
wood or other material, used to support the sides of
trenches or other open excavations, shall be withdrawn as
the trenches or other open excavations are being refilled.
That portion of the sheeting extending below the top of a
pipe or structural foundation shall not be withdrawn,
unless otherwise directed, before more than six inches of
earth is placed above the top of the pipe or structural
foundation and before any bracing is removed. The voids
left by the sheeting shall be carefully refilled with
selected material and rammed tight with tools especially
adapted for the purpose or otherwise as may be approved.

2. The Contractor shall not remove sheeting and bracing
until the work has attained the necessary strength to
permit placing of backfill.

Left in Place

1. If, to serve any purpose of his own, the Contractor files a
written request for permission to leave sheeting or bracing
in the trench or excavation, the Engineer may grant such
permission, in writing, on condition that the cost of such
sheeting and bracing be assumed and paid by the
Contractor.

2. The Contractor shall leave in place all sheeting, shoring
and bracing which are shown on the Contract Drawings or
specified to be left in place or which the Engineer may
order, in writing, to be left in place. All shoring, sheet-
ing and bracing shown or ordered to be left in place will
be paid for under the appropriate item of the Contract.
No payment allowance will be made for wasted ends or for
portions above the proposed cutoff level which are driven
down instead of cut-off.

3. In case sheeting is left in place, it shall be cut off or
driven down as directed so that no portion of the same
shall remain within 12 inches of the street subgrade or
finished ground surface.
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MP-1.08 BACKFILLING
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A.

General

1.

All excavations shall be backfilled to the original surface
of the ground or to such other grades as may be shown,
specified or directed.

Backfilling shall be done with suitable excavated materlals
which can be satisfactorily compacted during refilling of
the excavation. In the event the excavated materials are
not suitable, Special Backfill as specified or ordered by
the Engineer shall be used for backfilling.

Any settlement occurring in the backfilled excavations
shall be refilled and compacted.

Unsuitable Materials

1.

3.

Stones, pieces of rock or pieces of pavement greater than
one cubic foot in volume or greater than 1.5 feet in any
single dimension shall not be used in any portion of the
backfill.

All stones, pieces of rock or pavement shall be distributed
through the backfill and alternated with earth backfill in
such a manner that all interstices between them shall be
filled with earth.

Frozen earth shall not be used for backflllmg

Compaction and Density Control

1.

The compaction shall be as specified for the type of

earthwork, i.e., structural, trenching or embankment.

a. The compaction specified shall be the percent of
maximum dry density.

b. The compaction equipment shall be suitable for the
material encountered.

Where required, to assure adequate compaction, in-place

density test shall be made by an approved testing

laboratory.

a. The moisture-density relationship of the backfill
material shall be determined by ASTM D698, Method
D.

1) Compaction curves for the full range of
materials used shall be developed.

b. In-place density shall be determined by the methods
of ASTM D1556 or ASTM D2922 and shall be
expressed as a percentage of maximum dry density.

Where required, to obtain the optimum moisture content,
the Contractor shall add, at his expense, sufficient water
during compaction to assure the specified maximum density
of the backfill. [f, due to rain or other causes, the
material exceeds the optimum moisture content, it shall be
allowed to dry, assisted if necessary, before resuming
compaction or filling efforts.

The Contractor shall be responsible for all damage or

injury done to pipes, structures, property or persons due

to improper placing or compacting of backfill.



MP-1-8

MP-1.089 OTHER REQUIREMENTS
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A.

Drainage

1.

All material deposited in roadway ditches or other water
courses shall be removed immediately after backfilling is
completed and the section, grades and contours of such
ditches or water courses restored to their original
condition, in order that surface drainage will be
obstructed no longer than necessary.

Unfinished Work

1.

When, for any reason, the work is to be left unfinished,
all trenches and excavations shall be filled and all
roadways, sidewalks and watercourses left unobstructed
with their surfaces in a safe and satisfactory condition.
The surface of all roadways and sidewalks shall have a
temporary pavement.

Hauling Material on Streets .

1.

When it is necessary to haul material over the streets or
pavements, the Contractor shall provide suitable tight
vehicles so as to prevent deposits on the streets or pave-
ments. In all cases where any materials are dropped from
the vehicles, the Contractor shall clean up the same as
often as required to keep the crosswalks, streets and
pavements clean and free from dirt, mud, stone and other
hauled material.

Dust Control

1.

Test

It shall be the sole responsibility of the Contractor to
control the dust created by any and all of his operations
to such a degree that it will not endanger the safety and
welfare of the general public.

Pits
For the purpose of obtaining detail locations of under-
ground obstructions, the Contractor shall make

excavations in advance of the work. Payment for the
excavations ordered by the Engineer will be made under
an appropriate item of the Contract.

X K X X X
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MP-2-1

MATERIALS AND PERFORMANCE - .SECTION 2

ROCK REMOVAL

GENERAL

Work Specified

1. Rock removal to the widths and depths shown on the
Contract Drawings or as directed by the Engineer,
including the loosening, removing, transporting, storing
and disposal of all materials requiring blasting, barring,
or wedging for removal from their original beds.

2. Backfill of rock excavations with acceptable materials.

Related Work Specified Elsewhere

1.  Earthwork

2. Structural Excavation, Backfill and Compaction
3. Trenching, Backfilling and Compacting

4, Selected Fill :

5. Embankment

Definitions
1. Rock
a. All pieces of ledge or bedrock, boulders or masonry
larger than one-half cubic yard in volume,
b. Any material requiring blasting, barring, or wedging
for removal from its original bed.

MP-2.02 SUBMITTALS

A.

Before any blasting operations begin the Contractor shall obtain
all permits and licenses required.

MP-2.03 BLASTING
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A.

General

1. Handling of explosives and blasting shall be done only by
experienced persons.,

2. Handling and blasting shall be in accordance with all

Federal, State and local laws, rules and regulations
relating to the possession, handling, storage and
transportation and use of explosives.

3. All blasts in open cut shall be properly covered and
protected with approved blasting mats.
4, Charges shall be of such size that the excavation will not

be unduly large and shall be so arranged and timed that
adjacent rock, upon or against which pipelines or
structures are to be built, will not be shattered.

5. Blasting will not be permitted within 25 feet of pipelines or
structures.
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6. All existing pipes or structures exposed during excavation
shall be adequately protected from damage before pro-
ceeding with the blasting.

B. Repair of Damages Due to Blasting
1. Any injury or damage to the work or to existing pipes or
structures shall be repaired or rebuilt by the Contractor
at his expense. '
2. Whenever blasting may damage adjacent rock, pipes or
structures, blasting shall be discontinued and the rock
removed by drilling, barring, wedging or other methods.

C. Explosives

1. At no time shall an excessive amount of explosives be kept
at the site of the work. Such explosives shall be stored,
handled and used in conformity with all applicable laws
and regulations.

2. Accurate daily records shall be kept showing the amounts
of explosives on hand, both at the site and at any storage
magazine, the quantities received and issued, and the
purpose for which issued.

3. The Contractor shall be responsible for any damage or
injury to any persons, property or structures as a result
of his handling, storage or use of explosives.

D. Rock Clearance in Trenches

1. Ledge rock, boulders and large stones shall be removed
from the sides and bottom of the trench to provide
clearance for the specified embedment of each pipe
section, joint or appurtenance; but in no instance shalil
the clearance be less than 6-inches. Additional clearance
at the pipe bell or joint shall be provided to allow for the
proper make~up of the joint.

2. At the transition from an earth bottom to a rock bottom the
minimum bottom clearance shall be 12-inches for a distance
of not less than five (5) feet.

E. Rock Clearance at Structures
1. Concrete for structures shall be placed directly on the
rock and the excavation shall be only to the elevations and
grades shown on the Contract Drawings.

MP-2.04 EXCAVATION AND BACKFILL

A. Rock removal and backfilling shall be performed in accordance
with the applicable provisions of the Section entitled
"Earthwork".

B. The rock excavated which cannot be incorporated into the
backfill material, as specified, shall be disposed of as spoil and
shall be replaced with the quantity of acceptable material
required for backfilling.

X X X X X
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MP-4-1

MATERIALS AND PERFORMANCE - SECTION 4
TRENCHING, BACKFILLING AND COMPACTING

MP-4.01 GENERAL

A.

Work Specified

1. Excavation and backfill as required for pipe installation or
other construction in the trench in accordance with the
applicable provisions of the Section entitled "Earthwork"
unless modified herein.

2. The removal and disposal of water.

Related Work Specified Elsewhere

Earthwork

Rock Removal

Selected Fill

Section pertinent to the type of pipe to be installed.
Pipeline Installation

Restoration of Surfaces

oOUhwWMN=

MP-4.02 EXCAVATION
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A.

The trench excavation shall be located as shown on the
Contract Drawings or as specified. Under ordinary conditions,
excavation shall be by open cut from the ground surface.
Where the depth of trench and soil conditions permit, tunneling
may be required beneath cross walks, curbs, gutters,
pavements, trees, driveways, railroad tracks and other surface
structures. No additional compensation will be allowed for such
tunneling over the price bid for open cut excavation of
equivalent depths below the ground surface unless such tunnel
excavation is specifically provided for in the Contract
Documents.

Trenches shall be excavated to maintain the depths as shown on
the Contract Drawings or as specified for the type of pipe to be
installed.

The alignment and depth shall be determined and maintained by
the use of a string line installed on batter boards above the
trench, a double string line installed along side of the trench
or a laser beam system.

The minimum width of trench excavation shall be 6-inches on
each side of the pipe hub for 21-inch diameter pipe and smaller
and 12-inches on each side of the pipe hub for 24-inch diameter
pipe and larger.

Trenches shall not be opened for more than 300 feet in advance
of pipe installation nor left unfilled for more than 100 feet in
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the rear of the installed pipe when work is in progress without
the consent of the Engineer. Open trenches shall be protected
and barricaded as required.

= Bridging across open trenches shall be constructed and
maintained where required.

MP-4.03 SUBGRADE PREPARATION FOR PIPE

A. Where pipe is to be laid on undisturbed bottom of excavated
trench, mechanical excavation shall not extend lower than the
finished subgrade elevation at any pcint.

B. Where pipe is to be laid on special granular material the
excavation below subgrade shall be to the depth specified or
directed. The excavation below subgrade shall be refilled with
special granular material as specified or directed, shall be
deposited in layers not to exceed 6-inches and shall be

thoroughly compacted prior to the preparation of pipe
subgrade.

C. The subgrade shall be prepared by shaping with hand tools to
the contour of the pipe barrel to allow for uniform and
continuous bearing and support on solid undisturbed ground or
embedment for the entire length of the pipe.

D. Pipe subgrade preparation shall be performed immediately prior
to installing the pipe in the trench. Where bell holes are re-
quired they shall be made after the subgrade preparation is
complete and shall be only of sufficient length to prevent any
part of the bell from becoming in contact with the trench bottom
and allowing space for joint assembly.

MP-4.04 STORAGE OF MATERIALS

A. Traffic shall be maintained at all times in accordance with the
applicable Highway Permits. Where no Highway Permit is
required at least one-half of the street must be kept open for
traffic.

B. Where conditions do not permit storage of materials adjacent to
the trench, the material excavated from a length as may be
required, shall be removed by the Contractor, at his cost and
expense, as soon as excavated. The material subsequently
excavated shall be used to refill the trench where the pipe had
been built, provided it be of suitable character. The excess
material shall be removed to locations selected and obtained by
the Contractor.

1. The Contractor shall, at his cost and expense, bring back
adequate amounts of satisfactory excavated materials as
may be required to properly refill the trenches.

10/82
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If directed by the Engineer, the Contractor shall refill trenches
with select fill or other suitable materials and excess excavated
materials shall be disposed of as spoil.

MP-4.05 REMOVAL OF WATER AND DRAINAGE

A.

The Contractor shall at all times provide and maintain proper
and satisfactory means and devices for the removal of ail water
entering the trench, and shall remove all such water as fast as
it may collect, in such manner as shall not interfere with the
prosecution of the work.

The removal of water shall be in accordance with the Section
entitled "Earthwork!".

MP-4.06 PIPE EMBEDMENT

A.

All pipe shall be protected from Ilateral displacement and
possible damage resulting from superimposed backfill loads,
impact or unbalanced loading during backfilling operations by
being adequately embedded in suitable pipe embedment material.
To ensure adequate lateral and vertical stability of the installed
pipe during pipe jointing and embedment operations, a
sufficient amount of the pipe embedment material to hold the
pipe in rigid alignment shall be uniformly deposited and
thoroughly compacted on each side, and back of the bell, of
each pipe as laid.

Concrete cradle and encasement of the class specified shall be
installed where and as shown on the Contract Drawings or
ordered by the Engineer. Before any concrete is placed, the
pipe shall be securely blocked and braced to prevent movement
or flotation. The concrete cradle or encasement shall extend
the full width of the trench as excavated urnless otherwise
authorized by the Engineer. Where concrete is to be placed in
a sheeted trench it shall be poured directly against sheeting to
be left in place or against a bond-breaker if the sheeting is to
be removed.

Embedment materials placed above the centerline of the pipe or
above the concrete cradle to a depth of 12-inches above the top
of the pipe barrel shall be deposited in such manner as to not
damage the pipe. Compaction shall be as required for the type
of embedment being installed.

MP-4.07 BACKFILL ABOVE EMBEDMENT
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A.

The remaining portion of the pipe trench above the embedment

shall be refilled with suitable materials compacted as specified.

1. Where trenches are within the ditch-to-ditch limits of any
street or road or within a driveway or sidewalk, or shali
be under a structure, the trench shail be refilled in
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horizontal layers not more than 8 inches in thickness, and
compacted to obtain 95% maximum density, and determined
as set forth in 'the Section entitled "Earthwork".

2. Where trenches are in open fields or unimproved areas
outside of the ditch limits of roads, the backfilling may be
by placing the material in the trench and mounding the
surface.

3. Hand tamping shall be required around buried utility lines
or other subsurface features that could be damaged by
mechanical compaction equipment.

Backfilling of trenches beneath, across or adjacent to drainage
ditches and water courses shall be done in such a manner that
water will not accumulate in unfilled or partially filled trenches
and the backfill shall be protected from surface erosion by
adequate means.

1. Where trenches cross waterways, the backfill surface
exposed on the bottom and slopes thereof shall be
protected by means of stone or concrete rip-rap or
pavement.

All settlement of the backfill shall be refilled and compacted as
it occurs.

Temporary pavement shall be placed as specified in the Section
entitled "Restoration of Surfaces".

X X X X X
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S
MATERIALS AND PERFORMANCE - SECTION 5
SELECTED FILL
MP-5.01 GENERAL
A. Work Specified
1. Selected fill materials shall be used in either embedment or
special backfill as specified or as directed by the

Engineer.

B. Related Work Specified Elsewhere

Earthwork

. Rock Removal

Structural Excavation, Backfill and Compaction
Trenching, Backfilling and Compaction
Embedment

Restoration of Surfaces

O hHh W=

C. Definitions
1. Embedment or Lining
a. Any type dgranular material specified or directed
placed below an imaginary line drawn one foot above
the inside diameter of the pipe and within the trench

limits.
2. Special Backfill
a. Pipelines

Any selected fill material specified or directed placed
above an imaginary line drawn one foot above the
inside diameter of the pipe and within the trench
limits.

b. Structures
Any selected fill material specified or directed placed
within the excavation limits, either in, under or
adjacent to the structure.

3. Special Granular Material

a. Special granular material shall mean any of the
granular materials listed below or other materials
ordered by the Engineer.

MP-5.02 SUBMITTALS
A. The name and location of the source of the material.

B. Samples and test reports of the material.

6/82
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MP-5.03 GRANULAR MATERIALS

A. Type A
1. Crushed Gravel

Thoroughly washed crushed,

durable,
fragments of gravel free from coatings.

sharp angled
Crushed particles

shall be a minimum of 85% by weight of the particles with

at least two fractured faces.
fractional face shall
sectional area of the particle.

The total
exceed 25% of the maximum cross-

area of each

Crushed gravel shall have the following gradation by

weight:
% Passing Sieve
100% 1-1/2-inch
0-25% 3/4-inch
0-5% 1/2-inch

B. TypeB
1. Crushed Stone
Thoroughly washed clean, sound, tough, hard crushed

limestone or approved equal free from coatings.

Gradation

for crushed stone shall be the same as specified for Type

A material.

C. TypeC

1. Crushed Stone

Thoroughly washed, clean, sound, tough, hard, crushed
limestone or approved equal free from coatings. It shall
have a gradation by weight of 100% passing a one-inch
square opening and 0 - 15% passing a 1/4-inch square
opening.

D. TypeD

1. Washed Sand

Washed coarse sand having the following gradation by

weight:

% Passing Sieve

100 3/8-inch
95 - 100 No. 4
80 - 100 No. 8
50 - 85 No. 16
25 - 60 No. 30
10 - 30 No. 50

2- 10 No. 100

6/82
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E. Type E
1. Run-of-Bank Gravel
Run-of-bank gravel or other acceptable granular material
free from organic matter with a gradation by weight of
100% passing a 1-1/2 inch square opening, 30 to 65%
passing a 1/4 inch square opening and not more than 10%
passing a No. 200 mesh sieve as determined by washing
through the sieve in accordance with ASTM D422.
F. Type F
1. Run-of-crusher Stone
Run-of-crusher hard durable limestone or approved equal
having the following gradation by weight:

% _Passing Square Opening (inches)
100 1-1/2

95 - 100 1

65 - 80 1/2

40 - 60 1/4

0- 10 #200 Sieve

G, Type G
1. A mixture of Type E material and Portland cement mixed in

a ratio of 15:1 and placed and compacted in a dry state.

H. TypeH
1. A specially blended mixture of materials as specified in the
Payment items.

MP-5.04 INSTALLATION

A. Special granular material as specified or directed for pipeline
embedment shall be placed in accordance with the Section
entitled "Trenching, Backfilling and Compacting".

B. Special backfill where specified or directed shall be placed in
accordance with the backfilling provisions of the Section
entitled "Trenching, Backfilling, and Compacting", and the
Section entitled "Earthwork".

MP-5.05 DISPOSAL OF DISPLACED MATERIALS
A. Materials displaced through the use of the above materials shall
be wasted or disposed of by the Contractor and the cost of
such disposal shall be included in the unit price bid for each of
the materials.

MP-5.06 SETTLEMENTS

A. Any settlements in the finished work shall be made good by the
Contractor at his cost and expense.

* * % % %
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MATERIALS AND PERFORMANCE - SECTION 7

EMBANKMENT

MP-7.01 GENERAL

A.

B.

Work Specified

1.

Earth embankments shall be constructed to established
lines and grades at the locations shown on the Contract
Drawings and as directed by the Engineer. Embankment
materials shall be obtained from acceptable soils on the
site, or approved off-site sources.

Embankment material shall be free from frost, stumps,
trees, roots, sods, muck, mari, vegetable matter or other
unsuitable material and shall be suitable for compaction as
described in the following provisions. Where embankments
are to be placed underwater only acceptable granular
materials shall be used.

Embankments shall be constructed to such elevations as to
make allowance for any settlement that may occur. Prior
to the construction of any structure, roadway or other
ground feature and before final acceptance of the
contract, the Contractor shall regrade the embankments to
conform to the established lines and grades.

Related Work Specified Elsewhere

1.
2.
3.

Earthwork
Restoration of Surfaces
Topsoil and Seeding

MP-7.02 TESTING

A.

All testing, including field and laboratory services, shall be at
the Contractor's expense without additional compensation,
except where separate payment is specified.

MP-7.03 SUBMITTALS

A.

B.

C.

Proposed testing laboratory

Source of off-site materials

Compaction curves for all materials to be used.

MP-7.04 PREPARATION OF SUBGRADE
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A.

The entire surface to be covered with embankment shall be
grubbed and stripped of all grass, vegetation, topsoil,
rubbish, or other unsuitable materials before any embankment
material is placed. :
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1. Topsoil shall be stockpiled or placed as designated.

2. Other grubbed and stripped materials shall be removed as
spoil.

Stripped or excavated surfaces on which embankments are to be
placed shall be compacted to the required density of the
embankment prior to any fill being placed.

MP-7.05 PLACEMENT AND COMPACTION
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A.

Materials shall be placed in lifts not greater than 8 inches of
thickness unless greater thicknesses are allowed by the
Engineer upon demonstration by the Contractor that the

materials and compaction efforts are adequate to obtain the
required density.

Material shall be placed in a uniform lift and thoroughly com-

pacted by compaction equipment suitable for the material en-

countered to obtain the required density prior to the placement

of succeeding lift.

1. Each lift shall be tested for proper compaction before
successive lifts are applied.

Stones shall not exceed 6 inches in greatest dimension and shall
be well distributed throughout the soil mass. Stone shall be
defined as rock material either in its natural or broken state.

Stones not well mixed with soil material shall 1:101: be used in
earth embankments unless the stone material is sufficiently
deteriorated or friable so as to be compactible to achieve min-
imum voids and required density.

If the required density is not obtained, compaction of the em-
bankment shall continue until specified densities are obtained,

before any additional embankment is placed. !mproperly com-
pacted embankment shall be removed.

Where required, the Contractor shall, at his expense, add
sufficient water during the compaction effort to assure proper
density. If, due to rain or other causes, the material exceeds
the optimum moisture content for satisfactory compaction, it
shall be allowed to dry, assisted by discing or harrowing, if
necessary, before compaction or filling effort is resumed.

The Contractor shall be required to seal the working surface at
the close of each day's operation and when practical prior to
rainfall. Sealing shall be accomplished by rolling the surface
with a smooth wheel steel roller.

Compaction or consolidation achieved by travelling trucks,
machines and other equipment will not be accepted unless such
procedures are approved by the Engineer and proper
compaction density is achieved.



Hand tamping shall be required around buried utility lines or

other subsurface features that could be damaged by mechanical

compaction equipment.

MP-7.06 DENSITY CONTROL

A.

5/82

Embankments shall be compacted to 90% of maximum dry density

as determined by the density tests designated in ASTM D 698,

Method D.

1. Compaction curves for the full range of soil materials to be
used in the embankment shall be developed by an
approved independent testing laboratory.

Field control samples shall be taken and tested by the testing
laboratory as required to assure that adequate compaction of
the embankment material is being achieved.

A minimum of one (1) in-place density test shall be made for

every 10,000 square feet of compacted area per lift.

1. In-place density of soils shall be determined by the
methods described in ASTM D 1556 or ASTM D 2922 and
expressed as a percentage of the maximum dry density.

X X X X X
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MATERIALS AND PERFORMANCE - SECTION 8

RESTORATION OF SURFACES

MP-8.01 GENERAL

A.

Work Specified

1. All types of surfaces, sidewalks, curbs, gutters, culverts
and other features disturbed, damaged or destroyed
during the performance of the work under or as a result
of the operations of the Contract, shall be restored and
maintained, as specified herein or as modified or described
in the Special Provisions.

2. The quality of materials and the performance of work used
in the restoration shall produce a surface or feature equal
to the condition of each before the work began.

Related Work Specified Elsewhere

Earthwork

Structural Excavation, Backfill and Compaction
Trenching, Backfilling and Compacting
Embankment

Topsoil and Seeding

Concrete

.

oouhs W=

MP-8.02 SCHEDULE OF RESTORATION

A,

A schedule of restoration operations shall be submitted by the

Contractor for review.

1. After an accepted schedule has been agreed upon it shall
be adhered to unless otherwise revised with the approval
of the Engineer.

In general, permanent restoration of paved surfaces will not be
permitted until one months' time has elapsed after excavations
have been completely backfilled as specified. A greater length
of time, but not more than nine months may be allowed to elapse
before permanent restoration of street surfaces is undertaken,
if additional time is required for shrinkage and settlement of
the backfill.

The replacement of surfaces at any time, as scheduled or as
directed, shall not relieve the Contractor of responsibility to
repair damages by settlement or other failures.

MP-8.03 TEMPORARY PAVEMENT

A.
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Immediately upon completion of refilling of the trench or
excavation, the Contractor shall place a temporary pavement
over all disturbed areas of streets, driveways, sidewalks, and
other traveled places where the original surface has been
disturbed as a result of his operations.
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B. Unless otherwise specified or directed the temporary pavement
shall consist of compacted run-of-crusher limestone to such a

depth as required to withstand the traffic to which it will be
subjected.

C. Where concrete pavements are removed, the temporary
pavement shall be surfaced with "cold patch". The surface of

the temporary pavement shall conform to the slope and grade of
the area being restored.

D. For dust prevention, the Contractor shall treat all surfaces,
not covered with cold patch, as frequently as may be required.

E. The temporary pavement shall be maintained by the Contractor
in a safe and satisfactory condition until such time as the
permanent paving is completed. The Contractor shatl
immediately remove and restore all pavement as shall become
unsatisfactory.

MP-8.04 PERMANENT PAVEMENT REPLACEMENT

A. The permanent and final repaving of all streets, driveways and
similar surfaces where pavement has been removed, disturbed,
settled or damaged by or as a result of performance of the
Contract shall be repaired and replaced by the Contractor, by
a new and similar pavement.

1. The top surface shall conform with the grade of existing
adjacent pavement and the entire replacement shall meet
the current specifications of the local community for the
particular types of pavement. ,

2. Where the local community has no specification for the type
of pavement, the work shall be done in conformity with the
State Department of Transportation Standard which con-
forms the closest to the type of surfacing being replaced,
as determined by the Engineer.

MP8.05 PREPARATION FOR PERMANENT PAVEMENT

A. When scheduled and within the time specified, the temporary
pavement shall be removed and a base prepared, at the depth
required by the local community or Highway Permit, to receive
the permanent pavement.

1. The base shall be brought to the required grade and
cross-section and thoroughly compacted before placing the
permanent pavement.

2. Any base material which has become unstable for any
reason shall be removed and replaced with compacted base
materials.

B. Prior to placing the permanent pavement all service boxes,
manhole frames and covers and similar structures within the
area shall be adjusted to the established grade and cross-
section. :

5/82
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The edges of existing asphalt pavement shall be cut a minimum

of one foot beyond the excavation or disturbed base whichever

is greater.

1.  All cuts shall be parallel or perpendicular to the centerline
of the street.

MP-8.06 ASPHALT PAVEMENT

A.

The permanent asphalt pavement replacement for streets,
driveways and parking area surfaces shall be replaced with
bituminous materials of the same depth and kind as the existing
unless otherwise specified.

Prior to placing of any bituminous pavement a sealer shall be
applied to the edges of the existing pavement and other
features.

The furnishing, handling and compaction of all bituminous
materials shall be in accordance with the State Department of
Transportation Standards.

MP-8.07 CONCRETE PAVEMENT AND PAVEMENT BASE

A.

MP-8.08

A.

5/82

Concrete pavements and concrete bases for asphalt, brick or
other pavement surfaces shall be replaced with Class "B"
Concrete, air-entrained.

Paving slabs or concrete bases shall be constructed to extend
one foot beyond each side of the trench and be supported on
undisturbed soil. Where such extension of the pavement will
leave less than two feet of original pavement slab or base, the
repair of the pavement slab or base shall be extended to replace
the slab to the original edge of the pavement or base unless
otherwise indicated on the Contract Drawings.

Where the edge of the pavement slab or concrete base slab falls
within the excavation, the excavation shall be backfilled with
Special Backfill compacted to 95% maximum dry density as deter-
mined by ASTM D 698 up to the base of the concrete.

The new concrete shall be of the same thickness as the slab

being replaced and shall contain reinforcement equal to the oid

pavement.

1. New concrete shall be placed and cured in accordance with
the applicable provisions of the State Department of
Transportation Standards.

STONE OR GRAVEL PAVEMENT

All pavement and other areas surfaced with stone or gravel
shall be replaced with material to match the existing surface
unless otherwise specified.
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1. The depth of the stone or gravel shall be at least equal to
the existing.
2. After compaction the surface shall conform to the slope

and grade of the area being replaced.
MP-8.09 CONCRETE WALKS, CURBS AND GUTTER REPLACEMENT

A. Concrete walks, curbs and gutters removed or damaged in
connection with or as a result of the construction operations
shall be replaced with new construction.

1. The minimum replacement will be a flag or block of
sidewalk and five feet of curb or gutter.

B. Walks shall be constructed of Class "B" concrete, air-entrained
with NYSDOT #1 stone aggregate on a 4-inch base of compacted
gravel or stone.

1. The walk shall be not less than 4 inches in thickness or
the thickness of the replaced walk where greater than 4
inches, shall have construction joints spaced not more
than 25 feet apart, shall have expansion joints spaced not
more than 50 feet apart and shall be sloped at right angles
to the longitudinal centerline approximately 1/8 inch per
foot of width.

C. One-half inch expansion joint material shall be placed around all
objects within the sidewalk area as well as objects to which the
new concrete will abut, such as valve boxes, manhole frames,
curbs, buildings and others.

D. Walks shall be hand-floated and broom-finished, edged and
grooved at construction joints and at intermediate intervals
matching those intervals of the walk being replaced.

1. The intermediate grooves shall be scored a minimum of 1/4
of the depth of the walk.

2. The lengths of blocks formed by the grooving tool, and
distances between construction and expansion joints shail
be uniform throughout the length of the walk in any one
location.

E. The minimum length of curb or gutter to be left in place or re-
placed shall be 5 feet. Where a full section is not being re-
placed, the existing curb or gutter shall be saw cut to provide
a true edge.

1. The restored curb or gutter shall be the same shape,
thickness and finish as being replaced and shall be built
of the same concrete and have construction and expansion
joints as stated above for sidewalks.

F. All concrete shall be placed and cured as specified in the
Section for concrete.

5/82
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MP-8.170 LAWNS AND IMPROVED AREAS

A.

The area to receive topsoil shall be graded to a depth of not
less than 4 inches or as specified, below the proposed finished
surface.

1. If the depth of existing topsoil prior to construction was
greater than 4 inches, topsoil shall be replaced to that
depth.

The furnishing and placing of topsoil, seed and mulch shall be
in accordance with the Section entitled "Topsoil and Seeding".

When required to obtain germination, the seeded areas shall be
watered in such a manner as to prevent washing out of the
seed.

Any washout or damage which occurs shall be regraded and
reseeded until a good sod is established.

The Contractor shall maintain the newly seeded areas, including
regrading, reseeding, watering and mowing, in good condition.

MP-8.11 CULTIVATED AREA REPLACEMENT

A.

Areas of cultivated lands shaill be graded to a depth to receive
topsoil of not less than the depth of the topsocil before being
disturbed. All debris and inorganic material shall be removed
prior to the placing of ‘the topsoil.

The furnishing and placing of topsoii shall be in accordance
with the Section entitled "Topsoil and Seeding".

After the topsoil has been placed and graded, the entire area
disturbed during construction shall be cultivated to a minimum
depth of 12 inches with normal farm equipment.

1. Any debris or inorganic materials appearing shall be
removed.
2. The removal of stones shall be governed by the adjacent

undisturbed cultivated area.

Grass areas shall be reseeded using a mixture equal to that of
the area before being disturbed, unless otherwise specified.

MP-8.12 OTHER TYPES OF RESTORATION

5/82

A.

Trees, shrubs and landscape items damaged or destroyed as a

result of the construction operations shall be replaced in like

species and size.

1. All planting and care therof shall meet the standards of
the American Association of Nurserymen.



MP-8-6

B. Water courses shall be reshaped to the original grade and
cross-section and all debris removed. Where required to
prevent erosion, the bottom and sides of the water course shall
be protected.

C. Culverts destroyed or removed as a result of the construction
operations shall be replaced in like size and material and shall
be replaced at the original location and grade. When there is
minor damage to a culvert and with the consent of the

Engineer, a repair may be undertaken, if satisfactory results
can be obtained.

D. Should brick pavements be encountered in the work, the

restoration shall be as set forth in the Special Provisions or as
directed.

MP-8.13 MAINTENANCE

A. The finished products of restoration shall be maintained in an
acceptable condition for and during a period of one year
following the date of Substantial Completion or other such date
as set forth elsewhere in the Contract Documents.

X X X X X
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MATERIALS AND PERFORMANCE - SECTION 61
VAULTS AND INLETS
MP-61.01 GENERAL
A. Work Specified
1. Valve and meter vaults, catch basins,. curb inlets, surface

water inlets, and similar structures, complete with frames
and covers, manhole steps and appurtenances as shown on
the Contract Drawings.
B. Related Work Specified Elsewhere
1. Concrete
C. Applicable Codes, Standards and Specifications
1. American Society for Testing and Materials (ASTM)
MP-61.02 SUBMITTALS
Prior to any field construction, the Contractor shail submit for
review drawings and conformance data for materials to be used in the
construction of vaults and inlets.

MP-61.03 MATERIALS

A. Concrete

1. Cast-in-place concrete for vaults and inlets shall be as
specified under the Section entitled "Concrete".
2. Precast concrete sections shall be in accordance with

ASTM C478 for manhole sections and ASTM C913 for other
structures with a minimum wall thickness of 5 inches. Top
sections shall withstand H-20 wheel loads and shall be of
the type shown.

a. Bell and spigot joints of precast sections shall have
an appropriate "O" ring supplied by the manufacture
or other types of joints as shown on the Contract
Drawings.

B. Masonry Units

1. Brick shall meet the requirements of ASTM C-62, Grade
SW and shall be of a hard-burned manufacture.

2. Concrete blocks shall conform to the requirements of ASTM

C139 and shall be solid and of the size shown on the
Contract Drawings.
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C. Mortar

Masonry cement for mortar shall meet the requirements of ASTM

C 91, Type Il and shall be mixed with a graded quality sand
conforming to ASTM C 144,

Mix shall be 1 part masonry cement to 3 parts sand using the
minimum amount of clean water required for workability.

D. Castings

1. Frames and covers, grates, inlets, and other castings
shall be as shown on the Contract Drawings and be in
accordance with ASTM A 48, Class 30. All castings shall
be manufactured to withstand H-20 wheel loads. Lettering
shall be "Storm Sewers" or other appropriate designation
cast as directed. Frames and covers shall have machined
bearing surfaces.

2. Steps shall be manhole steps manufactured of cast iron in
accordance with ASTM A 48, Class 30 or others acceptable
to the Engineer.

a. Steps shall have a minimum tread width of 12 inches.

MP-61.04 INSTALLATION

A. Precast Sections
1. Precast section shall be installed level on a flat stable
subgrade. Where an unstable condition exists, the

Contractor shall excavate the unstable material and replace
with compacted granular material.

2. All joints shall be filled inside and out with mortar to
provide a smooth and continuocus surface.

B. Benchwalls and Inverts

Mortar surfaces of benchwalis and concrete floors shall be given
a broom finish. Where inverts are required they shall be lined
with a half section of pipe of the same type used for the sewer
or shall be constructed of Class "C" concrete, shaped and
troweled to produce a smooth circular cross-section.

C. Frames and Castings
Frames and castings shall be set in a full bed of mortar a
maximum of 1/2" thick. Where required to adjust the frames

and castings to grade there shall be installed to a maximum of
four brick courses.

5/82
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D. Steps

1. Steps shall be installed in vertical alignment spaced 12-
inches on center.

2. In concrete sections the steps shall be cast into the
section or secured with cadmium plated bolts to threaded
inserts which are precast into the concrete.

3. In masonry construction the steps shall be built into the

masonry walls.

E. Plastering

1. Plaster shall be with mortar not less than 1/2-inch thick
and troweled smooth.
2. Outside of masonry structures.
.3. Iinside and outside of brick courses under frames and
castings.
F. Sumps

Sumps of the size specified shall be built into the floors of
vaults and similar structures. Floors shall be sloped to the
sump.

* Xk X X X
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A.

MP-63.02

A.

MP-63.03
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MATERIALS AND PERFORMANCE - SECTION 63

PRECAST CONCRETE MANHOLES

GENERAL
Work Specified

Precast manholes of the type scheduled with construction as
shown on the Standard Details for Manholes. All manholes shall
consist of the combination of base and barrel sections resulting
in the fewest number of joints.

Applicable Codes, Standards and Specifications
1. American Society for Testing and Materials (ASTM)
SUBMITTALS

Prior to any field construction, the Contractor shall submit for
review drawings and conformance data for manhole sections,
slabs, steps, frames and covers, location and size of base
section opening and manhole step locations.

MATERIALS
Manhole Sections

1. Precast concrete pipe sections and slabs shall be
constructed and reinforced in accordance with ASTM C478,
with a minimum wall thickness of 5 inches and with joints
having an "O" ring seal.

a. Manhole sections shall be waterproofed with
bituminous material on the exterior.

2. Base sections shall have reinforced flat bottoms protruding
6 inches beyond the outside face of the riser section. The
flat bottoms shall be:

a. Minimum of 6 inch thickness for risers up to and
including 48 inch diameter.

b. Minimum of 8 inch thickness for risers of larger
diameter.
3. Each opening in the base section for sewers up to and

including 20 inch diameter shall contain a flexible rubber
connection instailled by the manufacturer of the base
section.

a. Openings for drop inlet pipes are excepted. from this
requirement.
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b. Fiexible rubber connectors shall be

kD) KOR-N-SEAL
2) Lock Joint Fiexible Manhole Sleeve
3) Or equal

4. Top sections, tapered or flat, shall be adequate to
withstand H-20 wheel loads. All top sections shall have
concentric or eccentric opening as specified or shown for
the type of manhole. The edge of eccentric openings for
flat top sections shall be a maximum of 2 inches from the
inside wall of the barret section.

B. Manhole Steps

1. Steps for manholes shall be cast iron, ASTM A48, Class 30
or others acceptable to the Engineer.

2. Steps shall be installed in each manhole in wvertical
alignment spaced 12-inches on center and shall be placed
over the largest benchwall of the manhole.

3. Steps shall have a minimum tread width of 12-inches and
shall be precasted into the manhole sections or other
methods of installation with prior acceptance of the

Engineer.
C. Frames and Covers
1. Manhole frames and covers shall be in accordance with

ASTM A-48, Class 30, and as listed by the following
manufacturers, or equal.

Syracuse Castings: 24" Nominal Casting No. 1255-B
36" Nominal Casting No. 1024

Neenah Castings: 24" Nominal Casting No. R-1780
36" Nominal Casting No. R-1744

2 Covers shall be provided with a minimum of two watertight
pickholes and shall be solid unless otherwise noted.
Frames and covers shall be adequate to bear H-20 wheel
loads and shall be provided with machined bearing
surfaces. Lettering shall be either '"Sanitary Sewer" or
"Storm Sewer", depending on the use, uniless otherwise
directed. When required for bolting, holes shall be
provided in the frames.

D. Mortar and Bricks

1. Masonry cement for mortar shall meet the requirements of
ASTM C91, Type |l and shall be mixed with a graded
quality sand conforming to ASTM C144. Mix shali be 1
part masonry cement to 3 parts sand using the minimum
amount of clean water required for workability.
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A.
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A.
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2.
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Brick shall meet the requirements of ASTM C62, Grade SW
of a hard-burned manufacture.

Observation Pipe

1.

Each manhole base section shall have a 3/4-inch diameter
rigid plastic pipe installed through the wall one foot above
the top of the lowest pipe opening.

The pipe shall have a threaded plastic plug or cap on the
inside end.

The outside end shall be encased in 1 cubic foot of clean
gravel.

DROP MANHOLES - SPECIAL CONSTRUCTION

Type D or H manholes shall be constructed in accordance with
the Standard Detail as follows:

s

The polyvinyl chloride (PVC) pipe and fittings shall meet
the requirements of ASTM D-3034. Joints shall be solvent
welded except for those installed wvertically. The drop
section, tee and nipple shall be of the same diameter as
the influent sewer up to the maximum of 12-inches in
diameter. For influent sewers over 12-inches in diameter,
a 12-inch branch tee, nipple and drop section shall be
used. '

The PVC nipple and the influent sewer shall be joined with
a flexible coupling which shall be Tylox o-Dapter, Band
Seal Rubber Adapter, or equal. Tee shall be plugged with
a removable plug consisting of two conical aluminum discs,
a rubber compression gasket and a permanently extended
operating handle. The plug shall provide a watertight seal
as the gasket is forced against the pipe wall by drawing
the aluminum discs together with the operating handle.
The operating handle shall be coated to protect against
corrosion.

The opening in the manhole barrel for the drop inlet does
not require a flexible pipe connector. A watertight seal
shall be made between the manhole wall and PVC inlet pipe
using a universal compression type annular space sealer
constructed of hard rubber links, joined together by bolts
of corrosion resistant plated carbon steel or other type
seal acceptable to the Engineer. The rubber link material
shall remain flexible and be resistant to water and chemical
action.

INSTALLATION

Precast manhole bases shall be installed level on a flat stable
subgrade. Where an unstable condition exists, the Contractor
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shall excavate the unstable material and replace with compacted
granular material.

B. All joints on the inside and outside of the manhole shall be filled
with mortar to provide a smooth and continuous surface.

C. Manhole inverts shall be lined with a half section of pipe of the
same type and size as the pipe used for the sewer or shall be
constructed of Class C concrete, shaped and troweled to
produce a smooth circular cross-section. Manholes having
sewer intersections of less than 90° shall have the alignment of
a Type "A" benchwall as' shown on Standard Detail SD-10.
Benchwalls shall have a slope of 1/2" on 12" and the mortar
surface shall be given a broom finish.

D. Mortar beds for brick or manhole frames shall be a maximum
thickness of 1/2 inch.

E. Manhole frames for Type E & | manholes shall set on a bed of
mortar and be bolted to the flat slab top with 4-3/4-inch bolts
evenly spaced around the frame using concrete expansion
anchors. For other types of manholes, the Contractor shall
furnish and install up to a maximum of four brick courses as
required to adjust the frames to grade. The brick courses
shall be plastered with 1/2" minimum of cement mortar inside
and out.

B In drop manholes Type D or H, the space sealer between the
manhole wall and PVC inlet pipe shall be assembled with the
heads of the bolts on the inside of the manhole.

MP-63.06 MARKERS

A. Unless otherwise specified, two (2) 2" x 4" markers shall be
placed adjacent to each completed manhole except those installed
in roadways. The markers shall be buried in the ground a
minimum of 6 feet and shall extend above the top of the manhole
a minimum of 2 feet.

B. The portion of the marker extending above the ground shall be
painted green.

MP=-63.07 TESTING

A. Each sanitary sewer manhole shall be tested in accordance with
the Section entitled "Leakage Tests".

X K K X X
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MATERIALS AND PERFORMANCE

SECTION 70 - PIPELINE INSTALLATION

MP-70.01 GENERAL
A. Work Specified

1. Al metallic and non-metallic pipe, fittings and specials of
the type and quality as shown in the pipe schedule or on
the Contract Drawings and as specified for the pipe.

B. Related Work Specified Elsewhere

Trenching, Backfilling and Compacting

. Selected Fill

Section pertinent to the type of pipe to be installed
Pipe Hangers and Supports

Leakage Tests

. Chlorination

UL I LW N~
. L] . .

MP-70.02 MATERIALS
A. Pipe

1. Materials for the piping, joints and fittings shall be as
specified in the Section for the type of pipe to be in-
stalled, shown in the pipe schedule or on the Contract
Drawings.

a. Pipe and appurtenances shall comply with the applica-
ble standards for its type of material.

B. Joints

1. Type of joints shall be as scheduled in the pipe schedule
or as shown or noted on the Contract Drawings.

2. Grooved and shoulder type joints of the rigid design may
be used in lieu of flanged joints on ductile iron or steel
pipe with the prior acceptance of the Engineer.

C. Inspection

1. Pipe and appurtenances shall be inspected by the Contrac-
tor on delivery and prior to installation for conformance
with the standards and specifications.

a. Materials not conforming to the standards and speci-
fications shall not be stored on site but removed at
once and replaced with material conforming to the
specifications.

1/86
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MP-70.03 SUBMITTALS

A. Test reports, certifications, shop drawings and samples are
required as set forth in the sub-section entitled "Submittals"
for the type of pipe to be installed.

B. Layout drawings are required for pipelines to be installed
within structures showing the location including the support
system, sleeves and appurtenances,

MP-70.04 INSTALLATION - UNDERGROUND
A. General

1. Excavation and backfilling shall be in accordance with the
applicable provisions of the Section entitled "Trenching,
Backfilling and Compacting”.

2. Blocking will not be permitted under pipe, except where
the pipe is to be laid with concrete cradie or encasement.

3. No pipe shall be laid upon a foundation in which frost
exists; nor at any time when there is danger of the forma-
tion of ice or the penetration of frost at the bottom of the
excavation.

b, Temporary bulkheads shall be placed in all open ends of
pipe whenever pipe laying is not actively in process. The
bulkheads shall be designed to prevent the entrance of
dirt, debris or water.

5. Precautions shall be taken to prevent the flotation of the
pipe in the event of water entering the trench.

B. Location and Grade

1. Pipelines and appurtenances shall be located as shown on
the Contract Drawings or as directed and as established
from the control survey in accordance with the Special
Provisions.

2. The alignment and grades shall be determined and main-
tained by a method acceptable to the Engineer,

C. Subgrade
The subgrade for pipelines shall be earth or special embedment
as specified or directed and shall be prepared in accordance

with the Section entitled "Trenching, Backfilling and Compact-
ing".
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D. Joints

1. Joints shall be assembled using gaskets, lubricants and
solvents as furnished by the pipe manufacturer and in
accordance with the manufacturer's recommendations.

E. Embedment

1. Embedment shall be deposited and compacted in accordance
with the Section entitled "Trenching, Backfilling and
Compacting”, and the Section for the type of pipe being
installed and shall be one of the embedments shown below
unless otherwise specified or directed.

2. Type "A" Embedment

Pipe of Asbestos Cement
Cast lron Soil
Copper
Corrugated Steel
Ductile Iron
Reinforced Concrete
Prestressed Concrete
Vitrified Clay
Wrought Steel.

. a. The embedment shall be native material excavated
from the trench, which is acceptable to the Engineer,
containing no stones larger than 1-1/2 inches in size
or debris.

b. It shall be deposited and tamped in 6-inch layers to
the centerline of the pipe.

c. Native material placed above the centerline of the pipe
to a depth of 12 inches above the pipe shall be
deposited in such manner as to not damage the pipe.

d. When specified or directed, Selected Fill material shall
be used in lieu of the native material for a or ¢
above.

3. Type "B" Embedment

Pressure Pipe of Fiberglass
Polyviny! Chloride
Steel
Thermal Plastic

a. The embedment shall consist of compacted Type "F"
granular material placed from a depth of 4" below the
pipe to the centeriine of the pipe.

1) [t shall be deposited and hand-compacted in
6-inch maximum layers.

1/86
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From the centerline to the top of the pipe the
embedment shall be native material excavated from the
trench, which is acceptable to the Engineer, contain-
ing no stones larger than 1-1/2" in size and shall be
lightly compacted.

From the top of the pipe to one foot above the pipe,
acceptable native material shall be deposited in such
manner as to not damage the pipe.

When the native material under b or ¢ above is not
acceptable, to the Engineer, Selected Fill materials '
shall be used.

Type "C" Embedment

Non-pressure pipe of Fiberglass

Polyvinyl chloride
Thermal Plastic

The embedment shall consist of compacted Type "F"
granular materials placed from a depth of 4" below
the pipe to a depth of 12" over the pipe.

1} It shall be deposited and hand-compacted in
6-inch maximum layers.

F. Thrust Restraints

1.

Pressure pipelines shall have thrust restraints in the form
of thrust blocks, tie rods, or anchors of the size and type
specified or as required by the pressure and stability of
the supporting surface.

a.

Thrust restraints shall be installed at all changes in
direction, changes in size, dead ends or other lo-
cations where shown.

Thrust restraints shall be in place, and when of
concrete (Class C) shall have developed the required
strength, prior to testing of the pipeline.

Tie rods and nuts for thrust restraints shall be of
high tensile steel and shall have a minimum vyield
strength of 70,000 psi.

1. Tie rods and nuts installed underground shall be
coated with two coats of coal tar pitch preserva-
tive coating after installation.

G. Service Connections

1.

1/86

Connections to in-service pressure pipelines shall be in
accordance with the applicable provisions of the Section
entitled "Tapped Connections",
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Connections to sewers shall be saddle, wye or tee branch-
es as specified.

a. Saddle and wye branches shall be installed, in gen-
erai, so that the top of the branch is at the top of
the pipe.

Laterals of the kind and size of pipe as specified shall be
installed as shown, specified or directed.

a. Bends, as required, shall be used between the con-
nection and the lateral, to obtain the correct slope
and to allow the horizontal angle of the lateral to be
at 90 degrees to the main line or other angle as
specified or directed.

b. Minimum slope for a lateral shall be 1/4 inch per foot.

c. Maximum slope for a lateral shall be 2 feet per foot
uniess otherwise specified.

d. Each lateral having a slope of 1 foot per foot or
greater shall have a concrete cradle which shall be
Class C concrete and shall be placed 6" each side of
and from a depth of 3" below to the centerline of the
lateral pipe.

e. Laterals specified to exceed the maximum slope shail
be supported to prevent excessive load being applied
to the main line pipe.

f. The end of each connection or lateral shall be sealed
by means of a removable watertight plug as shown on
the Contract Drawings.

g. The end of each connection or lateral shall have a 2 x
4 inch marker extending vertically from the stopper
to 3 feet above the ground surface. The portion of
the marker extending above the ground shall be
painted green.

Connections and ends of laterals shall not be backfilled
until a record has been made of the "as-built" location of
each.

Connection to Existing Structures or Manholes

1.

2.

Where a stub has been provided the connection shall be
made to the existing pipe.

Where no stub has been provided, the Contractor shall
make an opening for inserting the connecting pipe.
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MP-70,05

A.

C.

MP-70.06
A.

a. When specified, a sleeve shall be installed and a
watertight joint formed.

1) The carrier pipe shall be installed in the sleeve
and the joint made watertight.

b. Where no sleeve is specified, the space between the
pipe and the wall of the structure or manhole shall be
made watertight.

c. A joint shall be in the pipe at or within 5 feet of a
structure or manhole.

d. A channel shall be built or the existing channel
revised, to direct the flow from or into the new pipe.

e. Care shall be taken to avoid damage to the existing
structure or manhole and to prevent debris from
entering any existing channel. Any damage shall be
repaired and debris removed.

INSTALLATION - EXPOSED

Exposed pipelines shall be carefully erected and neatly ar-
ranged.

1. Run parallel to wall of structures

Supports and anchors shall be adequate to support the pipe
filled with water with a minimum safety factor of 5 and for the
test pressure specified.

Special supports shall be as specified in the Section for the
type of pipe being installed.

FINAL INSPECTION OF SEWERS

Each section of pipe between manholes shall be inspected before
final acceptance.

1. In larger pipelines the inspection shall be by traversing
the inside of the pipe.

2. In smaller pipelines the inspection shall be by observation
with illumination.

3. Where specified, the inspection shall be by closed circuit
television.

a. Shall be monitored by both the Engineer and the
Contractor.
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B. The inspection shall determine the pipeline to be true to line
and grade, to show no leaks, to have no obstruction to flow, to
have no projections or protruding of connecting pipes or joint
materials, shall be free from cracks and shall contain no dep-
osits of sand, dirt or other materials.

C. All deficiencies located during the inspection shall be corrected.
MP-70.07 CUTTING AND SPECIAL HANDLING

A. Field cuts of pipes shall be in accordance with the manufact-
urer's instructions.

B. Where a pipe requires special handling or installation it shall be
in accordance with the Section for that type of pipe.

MP-70.08 FLEXIBLE COUPLINGS

Flexible couplings shall be provided where shown or scheduled and
shall be in accordance with the Section entitled "Flexible Pipe
Couplings".

MP-70.09 WALL CASTINGS AND SLEEVES

All pipelines passing through walls, floors or slabs of structures
shall be installed in a wall casting or sleeve. The wall castings and
sleeves shall be in accordance with the Section entitled "Wall Cast-
ings and Sleeves".

MP-70.10 LEAKAGE TEST

A. All pipelines shall be tested for leakage in accordance with the
Section entitled "Leakage Test".

MP-70.11 CHLORINATION

A. All pipelines designed to convey potable water shall be chio-
rinated in accordance with the Section entitled "Chlorination",

* % % % *
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MP-71-1

S
MATERIALS AND PERFORMANCE - SECTION 71
LEAKAGE TESTS

GENERAL
Work Specified
1. Testing of all hydraulic structures, pressure and non-

pressure piping for leakage as specified.

a. The Contractor shall furnish all labor, equipment,

test connections, vents, water and materials
necessary for carrying out the pressure and leakage
tests.

2. All testing shall be witnessed by the Engineer.
LEAKAGE TESTS FOR STRUCTURES

Tanks, vaults, wells and other fluid containing structures,
(excluding manholes) shall be tested before backfilling by
filling the structure with water to overflowing, or other level as
may be directed by the Engineer, and observing the water
surface level twenty-four hours thereafter.

1. When testing absorbent materials such as concrete, the
structure shall be filled with water at least 24 hours
before the test is started.

The exterior surface, especially at the construction joint, will
be inspected for leakage during and upon completion of the
twenty-four hour test.

1. Leakage will be considered to be within the allowable limits
when there is no visible sign of leakage on the exterior
surface and where the water surface does not drop except
as associated with evaporation.

2. A slight dampness on the exterior wall surface during the
test period will not be considered as leakage, except in
the case of prestressed concrete structures.

TESTS ON PRESSURE PIPING FOR TRANSPORT OF WATER
OR SEWAGE

General

1. Pipelines designed to transport water or sewage under
pressure shall be tested hydrostatically and for leakage
prior to being placed in service. -
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The length of piping and sections included in the tests
shall meet the approval of the Engineer,

Equipment in or attached to the pipes being tested shall be
protected. Any damage to such equipment during the test
shall be repaired by the Contractor at his expense.

When piping is to be insulated or concealed in a structure,
tests shall be made before the pipe is covered.

All fittings, hydrants and appurtenances must be properly
braced and harnessed before the pressure is applied.
Thrust restraining devices which will become a part of the
system must also be tested at the test pressure.

When testing absorbent pipe materials such as asbestos
cement or concrete, the pipeline shall be filled with water
at least 24 hours before the test is made.

If the line fails the test, the Contractor shall explore for
the cause of the excessive leakage and after repairs have
been made the line shall be retested. This procedure shall
be repeated until the pipe complies.

Pressure Test

1.

Test pressure shall be as scheduled or, where no pressure
is scheduled, at 150 psi.

Test pressure shall be held on the piping for a period of
at least 2 hours, unless a longer period is requested by
the Engineer.

Leakage Test

1.

The leakage test shall be conducted concurrently with the
pressure test.

The rate of leakage shall be determined at 15 minute
intervals by means of volumetric measurement of the
makeup water added to maintain the test pressure. The
test shall proceed until the rate of leakage has stabilized
or is decreasing below an allowable value, for three
consecutive 15 minute intervals. After this, the test
pressure shall be maintained for at least another 15
minutes.

a. At the completion of the test the pressure shall be
released at the furthermost point from the point of
application.

All exposed piping shall be examined during the test and
all leaks, defective material or joints shall be repaired or
replaced before repeating the tests.
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The allowable leakage for pressure pipelines shall not
exceed the following in gallons per 24 hours per inch of
diameter per mile of pipe:

Type of Pipe Leakage
Ductile iron 10
Asbestos-cement 20

Polyvinyl chloride, thermal plastic or

fiberglass with rubber joints 10
Polyviny! chloride, thermal plastic or

fiberglass with sovent-cemented joints 0
Concrete with steel and rubber joints 10
Steel with welded joints 0
Steel with harnessed joints 10
Wrought steel 0
Copper 0
All piping inside structures 0

Regardless of the above allowables, any visible leaks shall
be permanently stopped.

MP-71.04 TEST FOR NON-PRESSURE PIPELINES FOR TRANSPORT OF
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WATER OR SEWAGE

A. General

1.

Pipelines designed to carry water or sewage in open
channel flow or at minimal pressures shall be tested for
leakage prior to being placed in service.

The Ileakage shall be determined by exfiltration,

infiltration or low pressure air.

a. The testing method directed by the Engineer shall
take into consideration the groundwater elevation of
the section of pipe being tested.

b. The maximum non-pressure pipeline to be tested for
leakage shall be the section between manholes or 600
feet as directed by the Engineer.

Intermediate leakage tests during construction shall be
made at the Contractor's discretion. Upon completion of
any pipeline, the entire system including manholes shall be
tested for compliance to allowable leakage.



MP-71-4

4, When testing absorbent pipe materials such as asbestos-
cement or concrete, the pipeline shall be filled with water
at least 24 hours before the test is made.

5. Groundwater level shall be determined by the Contractor
prior to any testing by reading the water level at the
observation pipe in the manholes.

6. If the line fails the test, the Contractor shall explore for
the cause of the excessive leakage and after repairs have
been made the line shall be retested. This procedure shall
be repeated until the pipe complies.

B. Exfiltration Testing

1. Exfiltration tests shall be made by filling a section of
pipeline with water and measuring the guantity of leakage.

2. The head of water at the beginning of the test shall be at
least two feet above the highest pipe within the section
being tested.

a. Should groundwater be present within the section
being tested, the head of water for the test shall be
two feet above the hydraulic gradient of the
groundwater.

b. Should the requirement of two feet of water above the
highest pipe subject any joint at the lower end of the
test section to a differential head of greater than
11.5 feet another method of testing shall be
employed.

C. Infiltration Testing
T. Infiltration tests will be allowed only when the water table
gauges determine the groundwater level to be two feet or

more above the highest pipe of the section being tested.

2. infiltration test shall be made by measuring the guantity
of water leaking into a section of pipeline.

3. Measurement of the infiltration shall be by means of a
calibrated weir constructed at the outlet of the section
being tested.

D. Allowable Leakage for Non-Pressure Pipelines
The allowable leakage (exfiltration or infiltration) for non-

pressure pipelines shall not exceed the following in gallons per
24 hours per inch of diameter per 1000 feet of pipe:
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Type of Pipe Leakage

Ductile iron - mechanical or push=-on joints 10
Asbestos-cement "O" ring joints 20
Polyvinyl chloride, thermal plastic or
fiberglass with rubber joints 10
Polyvinyl chloride, thermal plastic or
fiberglass with solvent-cemented joints 0
Concrete with rubber joints 20
Concrete with steel and rubber joints 10
Corrugated Steel 95
Clay with rubber gasket joints . 20
Cast iron soil pipe
1. drains and vents 0
2. sewer laterals »
All piping inside structures 0

*The same allowable as pipe to which it is connected.

Regardiess of the above allowable leakage any spurting leaks
detected shall be permanently stopped.

Air Testing

1.

For the acceptance of air testing in lieu of hydrostatic
testing (exfiltration or infiltration), the Contractor shall
perform hydrostatic and air tests on at least three sections
of pipeline for each type of pipe being used. The
Engineer shall select the sections for the corroborative
tests. If these duel tested sections indicate the same
results, that is, acceptance under both tests, air testing
will be allowed in lieu of hydrostatic testing to meet the
project requirements.

Air testing for acceptance shall not be performed until the
backfilling has been completed.

Low pressure air tests shall conform to ASTM C 828 except
as specified herein and shall not be limited to type or size
of pipe.

All sections of pipelines shall be cleaned and flushed prior
to testing.
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5. The air test shall be based on the average holding
pressure of 3 psi gauge, a drop from 3.5 to 2.5 psi,
within the period of time allowed for the size of pipe and
the length of the test section. The time allowed for the 1
psi drop iIn pressure, measured in seconds, will be

computed by the Engineer and will be based on the limits
of ASTM C 828.

a. When groundwater is present the average test
pressure of 3 psig shall be above any back pressure
due to the groundwater level.

b. The maximum pressure allowed under any condition in
air testing shall be 10 psig. The maximum
groundwater level for air testing is 13 feet above the
top of the pipe.

6. The equipment required for air testing shall be furnished
by the Contractor and shall include the necessary
compressor, valves and gauges to allow for the monitoring
of the pressure, release of pressure and a separable test
gauge.

a. The test gauge shall be sized to ailow for the
measuring of the one psig loss allowed during the
test period and shall be on a separate line to the test
section. .

MP-71.05 MANHOLE TESTING

A. General
1. Each manhole shall be tested by either exfiltration or in-
filtration.
2. A manhole will be acceptable if the leakage does not exceed

an allowable of one gallon per vertical foot of depth for 24
hours. Regardless of the allowable leakage any leaks
detected shall be permanently stopped.

B. Exfiltration test may be performed prior to or after backfilling.
The test shall be made by filling the manhole with water and
observing the level for a minimum of eight hours.

C. Infiltration tests shall be performed when the groundwater level
is above the joint of the top section of a precast manhole.

MP-71.06 AIR, OIL AND GAS PIPING

A. All pipelines for air, oil and gas shall be cleaned and tested
with air at the pressure specified and no leakage will be
allowed. After these tests are complete, fuel gas lines shall be
flushed out with nitrogen or carbon dioxide before fuel gas is
admitted. -
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MP-71.07 CHLORINE GAS PIPING

A.

5/82

All pipelines for chlorine gas shall be initially tested with
nitrogen gas with no leakage allowed. After the pipelines have
been charged with chlorine gas all joints shall be checked for

leakage using ammonia water.

X X X X x
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MP-95-1

MATERIALS AND PERFORMANCE - SECTION 95

POLYVINYL CHLORIDE (PVC) PRESSURE PIPE
FOR BURIED PIPELINES 4-INCH AND LARGER

GENERAL

Work Specified

1.

Polyvinyl chloride pipe of the classification, and size and
with fittings and joints as specified in the pipe schedule
and shown on the Contract Drawings.

Related Work Specified Elsewhere

1.  Trenching, Backfilling and Compacting

2. Pipeline Installation

3. Leakage Tests

4, Chiorination

Applicable Codes, Standards and Specifications

1. American National Standards Institute (ANS!)
2. American Society for Testing and Materials (ASTM)
3. American Water Works Association (AWWA)

4, National Sanitation Foundation (NSF)
MATERIALS

General

1.
2.

Polyvinyl chloride pipe shall be made from Class 12454-8
materials or better in accordance with ANSI/ASTM D 1784.
Polyvinyi chloride pipe and accessories shall conform to
the requirements of:

a.. Water mains AWWA C900

b. Pressure rated ANSI/ASTM D2241

Polyvinyl chioride pipe and accessories to be used for
potable-water shall be certified as suitable by the NSF or
other approved testing agency and shall be marked with
the seal of the agency.

Fittings and Couplings

1.

Ductile-iron fittings shall conform to the requirements of
ANSI/AWWA C110.

2. Palyvinyl chloride fittings and couplings shall conform to
the requirements of the PVC pipe for classification and
size.

Joints

1. Joints for pipe and fitting shall be of the type shown in

the pipe schedule and on the Contract Drawings and in

accordance with the standard for the type of material.

a. Ductile iron fittings shall be push-on or mechanical.

b. Polyvinyl chioride pipe and fittings shall be
elastomeric or solvent-cemented.
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1) Rubber gaskets for elastomeric joints shall
conform to ANSI/ASTM F477.

a) The rubber gasket shall be factory
~installed in the pipe, fittings and
couplings.

2. The plain end of the pipe shall be marked by the
manufacturer to show the depth of penetration into the
bell or coupling.

MP-95.03 SUBMITTALS

A. Drawings and manufacturers data of the pipe, joints and
fittings showing compliance with this specification.

B. Submit five (5) ccpies of manufacturer's affidavit that all
delivered materials comply with the requirements of the
specified Standards.

MP-83.04 INSTALLATION

A. Polyvinvl chioride pipe shall be installed in accardance with the
applicable provisions of the Sections entitled "Trenching,
Backfilling and Compacting” and "Pipeline Installation®.

8. Palyvinyl chloride pine snhall Bbe hancdied and steored in
accordance with the manufacturer's recommendations.

®X K X X %
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MATERIALS AND PERFORMANCE - SECTION 151
SUBMERSIBLE SUMP PUMPS

MP-151.01 GENERAL
A. Work Specified
1. Single or duplex centrifugal type submersible sump pumps
located as shown on Contract Drawings.

B. Related Work Specified Elsewhere
1. Miscellaneous Electric Motors

C. Pumps shall be manufactred by:

1. Enpo-Cornell
2. Hydro-O-Matic
3. Deming

4. Or equal.

MP-151.02 CONSTRUCTION

A. Pumps
1. Capacity and head as scheduled or shown on Contract
Drawings
2. Semi-cpeén impellers
3. Perforated strainers on suction
B. Motors
1. Permanently sealed and rigidly coupled to the pump
2. Grease-sealed lifetime lubricated bearings
3. 115 voits, 60 cycle, single phase with capacitor start
4. Integrai overload protection with automatic restart
S. Water-resistant extension cord
6. Other requirements as required under the Section entitled

"Miscellaneous Electric Motors".

C. Appurtenances

1. Start and stop by floatable motor case, pressure switch or
floats activated by change in water level. '
2. Duplex assembly shall have automatic alternator.

a. Back-up pump to start on lead pump failure or on
rising water level,

MP-151.03 SUBMITTALS

A. Shop Drawings

1. Submit detail drawings showing compiiance with these
specifications including materials of construction and parts
list.
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B. Operation and Maintenance Manuals
1. Furnish three sets of the manuals as required by the General
Provisions.

MP-151.04 INSTALLATION

A. Installed as shown on Contract Drawings
1. 12-inch flexible rubber hose at pump discharge connection.
2. Two check valves shall be installed in the discharge piping near
pump and approximately two feet apart.

B. Testing
1. After installation each sump pump shall be cycled a minimum of
five times.

a. Water shall be discharged at rate scheduled.
b. Pump and motor shall show no strain or vibrations.

X X X
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A.

A.

MP-250-1
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MATERIALS AND PERFORMANCE - SECTION 250

PLACEMENT OF CONTAMINATED MATERIALS

GENERAL

Work Specified

1.

Work to be performed under this section shall consist of all
labor, materials, supplies and equipment necessary for the
hauling, handling and placement of contaminated materials
into the temporary containment structure,

INSTALLATION

Handling and Hauling

1.

Any stockpiling of contaminated materials prior to
placement into the landfill cell shall be as approved by the
Engineer.

At all times when being stockpiled, contaminated materials
shall be protected from erosion due to stormwater or wind.
Any water which comes into contact with contaminated
materials shall be contained, collected and treated in the
on-site treatment system.

Hauling of contaminated materials from the point of
excavation to the landfill area shall be conducted only on
the temporary haul roads constructed as shown or
specified. During hauling operations, extreme care shall
be taken and all necessary measure employed to ensure
that no material is lost from the haul vehicles.

Placement Into Landfill Cell

1.

2.

All materials placed into the landfill cell shall be dry, as
defined by the absence of free liquids.

No contaminated materials shall be placed into the landfill
cell until the berms, liners, drainage layers and leachate
collection and holding systems have been placed into
operation.

Contaminated materials shall be placed into the landfill cell
in maximum two (2) foot lifts.

After placement into the Ilandfill cell, measures shall be
taken to minimize the amount of rainfall which is allowed to
come into contact with the contaminated materials. Water
which does contact the contaminated materials shall be
collected and treated in the on-site treatment system.
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5. Prior to demobilization at the end of each work day, the
contaminated material shall be graded to promote positive
drainage to the sump.

* * & % %
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2593.014
MATERIALS AND PERFORMANCE - SECTION 255
FLEXIBLE MEMBRANE LINER (FML)
GENERAL
Work Specified
1. The work to be performed under this section shall consist

of all labor, materials, supplies, and equipment necessary
to furnish and install the fiexible membrane Iliners as
specified herein and as shown on the Contract Drawings.

Acceptable Manufacturers

1. Gundle Lining Systems, Inc.
2. Or Approved Equal

MP-255.02 SUBMITTALS

A.

In order to qualify as an approved synthetic liner, the Con-
tractor shall submit lining material samples and a minimum
specification sheet to the Engineer for approval prior to con-
struction. The specification sheet shall give full details of
minimum physical properties and test methods used, site seam-
ing methods, and a manufacturer's certificate confirming compli-
ance of the material with the minimum specifications. A list of
similar projects completed in which the manufactured material
has been successfully used shall be submitted to the Owner.

The Contractor shall also submit a list of liner installers ap-
proved and/or licensed by the liner manufacturer, who have
been trained and who are qualified to install the manufacturer's
material.

The manufacturer shall provide the Contractor with complete
written instructions for the storage, handling, installation, and
seaming of the liner in compliance with this specification and
the condition of his warranty. Contractor shall forward a copy
of this information to the Engineer.

The Contractor shall obtain from the manufacturer and submit
to the Engineer results of quality control testing identified in
Section 1.03 of this specification. This shall be submitted prior
to installation.

Contractor's certification that liner bedding is satisfactory (see
Part 3).

Prior to construction, the Contractor shall furnish the Owner
with panel layout drawings as required for the liner installa-
tion. The panel layout shall be designed by the manufacturer
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and seams of the liner laid on the slopes shall be perpendicular
to the landfill bottom. Field seam lengths shall be minimized.

MP-255.03 QUALITY CONTROL
A. Manufacturer's Experience

1. The manufacturer of the lining material described herein
shall have previously demonstrated his ability to produce
this membrane by having successfully manufactured a
minimum of ten million square feet of similar liner material
for hydraulic lining installations.

B. Raw Material

1. All compound ingredients of the liner materials shall be
randomly sampled on delivery to the manufacturing plant to
ensure compliance with specifications. Tests to be carried
out shall include Density, ASTM D1505.68; and Melt Index,
ASTM D1238-79 Procedure A, Conditions E & P.

C. Manufactured Roll Goods
1. Samples of the production run shall be obtained and tested

in accordance with the following performance standards for
the 30 mil flexible membrane liner.

Performance Performance
Parameter Standard Validation
1. Thickness 30 mil1 (-10% max.) Measurement, two samples from
(ASTM D1593) each day's production.
2. Tensile Strength 70 1b/in. width Tensile test, two samples
at yield (ASTM D638) from each day's production.
3. Puncture Resistance 40 1bs. (FTMS 101B) Test, one sample per roll.

Method 2065

4, Tear Resistance 22 1bs. (ASTM D1004 C) Test, one sample per roll,
5. Carbon Black Content 2% min, 3% max One test per roll car or
45,000 1b.

2. Samples of the production run shall be obtained and tested
in accordance with the following performance standards for
the 60 mil flexible membrane liner:
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Performance Performance
Parameter Standard Validation
1. Thickness 60 mil (-10% max.) Measurement, two samples from
(ASTM D1593) each day's production.
2. Tensile Strength 140 1b/in. width Tensile test, two samples
at yield (ASTM D638) from each day's production.
3. Puncture Resistance 80 1bs. (FTMS 101B) Test, one sample per roll.,
Method 2065
4, Tear Resistance 45 1bs. (ASTM D1004 C) Test, one sample per roll.
5. Carbon Black Content 2% min, 3% max One test per roll car or

45,000 1b.

All welding material shall be of a type recommended and sup-
plied by the manufacturer and shall be delivered in the original
sealed containers - each with an indelible label bearing the
brand name, manufacturer's mark number, and complete di-
rections as to proper storage.

The installer shall employ on-site physical non-destructive
testing on all welds to ensure watertight homogeneous seams.
All welded seams shall be tested over their entire length by
vacuum box or ultrasonic methods. All test results shall be
submitted to the Owner.

Should visual inspection of the liner reveal irregular blemishes
or suspect areas of undispersed carbon black, a thermal
Gravimetric Analysis will be performed at the Contractor's
expense to ensure the 2 percent minimum and 3 percent maxi-
mum carbon black content is met. Should requirements not be
met, the Contractor will be liable for replacement.

A factory-trained quality-control technician shall inspect each
seam. Any area showing a defect shall be marked and repaired
in accordance with the manufacturer's repair procedures.

A test weld three (3) feet long from each welding machine shall
be run each day prior to liner welding and under the same
conditions as exist for the liner welding. The test weld shall
be marked with date, ambient temperature, and welding machine
number. Samples of weld approximately 3/8" wide shall be cut
from the test weld and tested in shear and peel. Seams shall
be stronger than the material. The weld sample shall be kept
for subsequent testing on laboratory tensometer equipment in
accordance with the applicable ASTM standards. Random weld
samples may be removed from the installed welded sheeting at a
frequency of one sample per 500 feet of weld.
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The welder(s) of the HDPE liner material shall have previous
experience with the material and shall demonstrate evidence of
training under the manufacturer of the liner material.

The Owner, or his designated
right of access for
installation.

reserves the
phases of this

representative,
inspection of any or all

MP-255.04 MATERIALS

A.
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Flexible Membrane Liner

1. Liner material shall be ultra high molecular weight High
Density Polyethylene (HDPE). The nominal thickness of
the liner shall be 30 or 60 mils as specified.

be manufactured a minimum
Labels on the roll shall identify
width, and manufacturer's mark

2. The Ilining material shall
22.0-foot seamless width.
the thickness, length,
number.

3. The 30 mil flexible membrane liner material shall meet or
exceed the following material performance requirements.

Property Test Method Result
Density ASTM D1505 0.94 g/cc

Tensile @ Break ASTM D638 Type IV 120 1b/in width

dumb~bell at 2 ipm

Tensile @ Yield wow " 70 1b/in width
Elongation @ Break wnow " 700%
Elongation @ Yield L " 13%

Modulus of Elasticity
Tear Resistance
Puncture Resistance

Hydrostatic Resistance

Carbon Black Content

ASTM D882

ASTM D100%4 Die C,

FTMS 101B Method 2065

ASTM D751 Method A
Procedure 1

ASTM D1603

110,000 psi
22 1b. (min)
40 1b. (min)

240 psi

2% min, 3% max
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A.

n, The 60 mil

flexible membrane

MP-255-5
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liner material shall meet or

exceed the following material performance requirements:

Property

Density

Tensile @ Break

Tensile @ Yield
Elongation @ Break
Elongation @ Yield
Modulus of Elasticity
Tear Resistance
Puncture Resistance

Hydrostatic Resistance

Carbon Black Content

INSTALLATION

Test Method
ASTM D1505

ASTM D638 Type IV
dumb-bell at 2 ipm

" " "

" " ”

ASTM D882
ASTM D1004 Die C.
FTMS 101B Method 2065

ASTM D751 Method A
Procedure 1

ASTM D1603

Area Subgrade Preparation

Result
0.9% g/cc

240 1b/in width

140 1b/in width
700%
13%
110,000 psi
45 1b. (min)
80 1b. (min)

490 psi

2% min, 3% max

s

Surfaces to be lined shall be smooth and free of all rocks,
stones, sticks, roots, sharp objects, or debris of any
kind. The surface should provide a firm, unyielding
foundation for the membrane with no sudden, sharp or
abrupt changes or breaks in grade. No standing water or
excessive moisture shall be allowed. The Contractor shall
certify in writing that the surface on which the membrane
is to be installed is acceptable before commencing work.

Contractor Approval

1.

The installation contractor shall have met the manufactur-
er's minimum requirements to become a licensed or ap-
proved installer of the manufacturer's product using the
manufacturer's state-of-the-art equipment and welding
methods. The manufacturer shall certify that the installer
is approved or licensed.

Field Seams

1.

Individual panels of liner material shall be laid out and
overlapped by a minimum of 3 inches for extrusion weld-
ing, 4 inches for hot wedge seaming prior to welding.
Extreme care shall be taken by the installer in the prepa-
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ration of the areas to be welded. The area to be welded
shall be cleaned and prepared according to the procedures
identified by the material manufacturer. All sheeting shall
be joined together using a homogeneous overlap extrusion
fusion or hot wedge welding process. The composition of
the extrudate shall be identical to the lining material.

D. The welding equipment used shall be capable of continuously
monitoring and controlling the temperatures and pressures in
the zone of contact where the machine is actually fusing the
lining material, to ensure that changes in environmental con-
ditions will not affect the integrity of the weld. Only welding
systems which utilize the extrusion fusion or hot wedge welding
process shall be used for bonding these lining materials.

E. No "fish mouths" shall be allowed within the seam area. Where
"fish mouths" occur, the material shall be cut, overlapped, and
an overlap fusion weld or hot wedge weld shall be applied. All
welds on completion of the work shall be tightly bonded. Any
membrane areas showing injury due to excessive scuffing,
puncture, or distress from any cause shall be replaced or
repaired with an additional section of liner material.

F. Seam defects detected by vacuum box testing shall be corrected
by the Contractor.

k *k k % *
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A.

MP-260-1

2593.014
MATERIALS AND PERFORMANCE - SECTION 260
FLEXIBLE MEMBRANE COVER (FMC)
GENERAL
Work Specified
1. The work to be performed under this section shall consist

of all labor, materials, supplies, and equipment necessary

to furnish and install the flexible membrane cover as

specified herein and as shown on the Contract Drawings.
Acceptable Manufacturers

1. Gundle Lining Systems, Inc.

2. Or Approved Equal

MP-260.02 SUBMITTALS
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A.

In order to qualify as an approved flexible membrane cover, the
Contractor shall submit lining material samples and a minimum
specification sheet to the Engineer for approval prior to con-
struction. The specification sheet shall give full details of
minimum physical properties and test methods used, site seam-
ing methods, and a manufacturer's certificate confirming compli-
ance of the material with the minimum specifications. A list of
similar projects completed in which the manufactured material
has been successfully used shall be submitted to the Owner.

The Contractor shall also submit a list of liner installers ap-
proved and/or licensed by the liner manufacturer, who have
been trained and who are qualified to install the manufacturer's
material.

The manufacturer shall provide the Contractor with complete
written instructions for the storage, handling, installation, and
seaming of the cover in compliance with this specification and
the condition of his warranty. Contractor shall forward a copy
of this information to the Engineer.

The Contractor shall obtain from the manufacturer and submit
to the Engineer results of quality control testing identified in
Section 1.03 of this specification. This shall be submitted prior
to installation.

Contractor's certification that liner bedding is satisfactory (see
Part 3).
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F. Prior to construction, the Contractor shall furnish the Owner
with panel layout drawings as required for the liner installa-
tion. The panel layout shall be designed by the manufacturer
and seams of the liner laid on the slopes shall be perpendicular
to the landfill bottom. Field seam lengths shall be minimized.

MP-260.03 QUALITY CONTROL
A. Manufacturer's Experience

1. The manufacturer of the lining material described herein
shall have previously demonstrated his ability to produce
this membrane by having successfully manufactured a
minimum of ten million square feet of similar liner material
for hydraulic lining installations.

B. Raw Material

1. All compound ingredients of the liner materials shall be
randomly sampled on delivery to the manufacturing plant to
ensure compliance with specifications. Tests to be carried
out shall include Density, ASTM D1505.68; and Melt Index,
ASTM D1238-79 Procedure A, Conditions E § P.

C. Manufactured Roll Goods

1. Samples of the production run shall be obtained and tested
in accordance with the following performance standards:

Performance Performance
Parameter Standard Validation
1. Thickness 20 mi1 (-10% max.) Measurement, two samples from
(ASTM D1593) each day's production.
2. Tensile Strength 50 1b/in. width Tensile test, two samples
at yield (ASTM D638) from each day's production.
3. Puncture Resistance 26 1bs. (FTMS 101B) Test, one sample per roll.

Method 2065

4, Tear Resistance 15 1bs. (ASTM D1004 C) Test, one sample per roll,
5. Carbon Black Content 2% min, 3% max One test per roll car or
45,000 1b.

D. All welding material shall be of a type recommended and sup-
plied by the manufacturer and shall be delivered in the original
sealed containers - each with an indelible label bearing the
brand name, manufacturer's mark number, and complete di-
rections as to proper storage.

3/90
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The installer shall employ on-site physical non-destructive
testing on all welds to ensure watertight homogeneous seams.
All welded seams shall be tested over their entire length by
vacuum box or ultrasonic methods. All test results shall be
submitted to the Owner.

Should visual inspection of the liner reveal irregular blemishes
or suspect areas of undispersed carbon black, a thermal
Gravimetric Analysis will be performed at the Contractor's
expense to ensure the 2 percent minimum and 3 percent
maximum carbon black content is met. Should requirements not
be met, the Contractor will be liable for replacement.

A factory-trained quality-control technician shall inspect each
seam. Any area showing a defect shall be marked and repaired
in accordance with the manufacturer's repair procedures.

A test weld three (3) feet long from each welding machine shall
be run each day prior to liner welding and under the same
conditions as exist for the liner welding. The test weld shall
be marked with date, ambient temperature, and welding machine
number. Samples of weld approximately 3/8" wide shall be cut
from the test weld and tested in shear and peel. Seams shall
be stronger than the material. The weld sample shall be kept
for subsequent testing on laboratory tensometer equipment in
accordance with the applicable ASTM standards. Random weld
samples may be removed from the installed welded sheeting at a
frequency of one sample per 500 feet of weld.

The welder(s) of the HDPE liner material shall have previous
experience with the material and shall demonstrate evidence of
training under the manufacturer of the liner material.

The Owner, or his designated representative, reserves the
right of access for inspection of any or all phases of this
installation.

MP-260.04 MATERIALS
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A.

Flexible Membrane Cover

1. Liner material shall be ultra high molecular weight High
Density Polyethylene (HDPE),. The minimum nominal
thickness of the liner shall be 20 mils.

2. The |lining material shall be manufactured a minimum
22,0-foot seamless width. Labels on the roll shall identify
the thickness, length, width, and manufacturer's mark
number.
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MP-260.05
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A.

3. The liner material shall meet or exceed the following
material performance requirements:

Property Test Method Result

Density ASTM D1505 0.9% g/cc

Tensile @ Break ASTM D638 Type 1V 80 1b/in width
dumb-be11 at 2 ipm

Tensile @ Yield "om " 50 1b/in width

Elongation @ Break row " 700%

Elongation @ Yield non " 13%

Modulus of Elasticity ASTM D882 110,000 psi

Tear Resistance ASTM D1004 Die C. 15 1b. (min)

Puncture Resistance FTMS 101B Method 2065 26 1b. (min)

Hydrostatic Resistance ASTM D751 Method A 160 psi
Procedure 1

Carbon Black Content ASTM D1603 2% min, 3% max

INSTALLATION

Area Subgrade Preparation

1a

Surfaces to be lined shall be smooth and free of all rocks,
stones, sticks, roots, sharp objects, or debris of any
kind. The surface should provide a firm, unyielding
foundation for the membrane with no sudden, sharp or
abrupt changes or breaks in grade. No standing water or
excessive moisture shall be allowed. The Contractor shall
certify in writing that the surface on which the membrane
is to be installed is acceptable before commencing work.

Contractor Approval

1.

The installation contractor shall have met the manufactur-
er's minimum requirements to become a licensed or ap-
proved installer of the manufacturer's product using the
manufacturer's state-of-the-art equipment and welding
methods. The manufacturer shall certify that the installer
is approved or licensed.

Field Seams

1.

Individual panels of liner material shall be laid out and
overlapped by a minimum of 3 inches for extrusion weld-
ing, 4 inches for hot wedge seaming prior to welding.
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Extreme care shall be taken by the installer in the prepa-
ration of the areas to be welded. The area to be welded
shall be cleaned and prepared according to the procedures
identified by the material manufacturer. All sheeting shall
be joined together using a homogeneous overiap extrusion
fusion or hot wedge welding process. The composition of
the extrudate shall be identical to the lining material.

The welding equipment used shall be capable of continuously
monitoring and controlling the temperatures and pressures in
the zone of contact where the machine is actually fusing the
lining material, to ensure that changes in environmental con-
ditions will not affect the integrity of the weld. Only welding
systems which utilize the extrusion fusion or hot wedge welding
process shall be used for bonding these lining materials.

No "fish mouths" shall be allowed within the seam area. Where
"fish mouths" occur, the material shall be cut, overlapped, and
an overiap fusion weld or hot wedge weld shall be applied. All
welds on completion of the work shall be tightly bonded. Any
membrane areas showing injury due to excessive scuffing,
puncture, or distress from any cause shall be replaced or
repaired with an additional section of liner material.

Seam defects detected by vacuum box testing shall be corrected
by the Contractor.

% k% % %
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MATERIALS AND PERFORMANCE - SECTION 265

FML BEDDING LAYER

GENERAL

A. Work Specified

1.

The scope covered in these specifications covers the
testing and installation of the FML. bedding layer.

B. Testing

1.

All soil testing services as specified herein necessary for
the Contractor to obtain an approved material for the FML
bedding layer shall be provided by the Contractor. All
testing including laboratory and field services required
during construction of the FML bedding layer shall be
provided by the Contractor.

MP-265.02 MATERIALS

A. FML Bedding Layer

1.
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Material used as FML bedding layer material shall be
obtained from a source approved by the Contracting Offi-
cer,

The FML bedding layer material shall be uniform in compo-
sition and texture, clean and free from stones, weeds,
stumps, roots, toxic substances, and debris or similar
substances.

The Contractor shall submit testing methods (prior to
conducting tests), test results, and a certification from
the approved soils testing laboratory that the FML bedding
layer material meets the requirements of this Section. The
results of all testing specified herein shall be submitted to
the Engineer for approval.

The FML bedding layer material shall meet the following
requirements in accordance with ASTM D422-63:

Sieve Size Percent Passing by Weight
4 90-100
10 7035
20 50-80
40 20-65
100 10-40
200 0-5
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5. If at any time during the Contract the Engineer requests
further soils testing to insure that the characteristics of
the FML bedding layer material obtained from the borrow
area(s) have not changed, the Contractor shall perform
these tests at no additional cost to the Government.

MP-265.03 SUBMITTALS
A. Source of borrow material for FML bedding layer layer material.
B. Location of spoil area(s).

C. Location of samples collected within borrow areas for laboratory
testing.

D. Proposed soils testing laboratory.

E. Laboratory testing methods to be used.

F. Results of laboratory testing.

G. Laboratory certification of FML bedding layer material,
MP-265.04 INSTALLATION

A. Placement of the FML bedding layer material shall be in accor-
dance with the provisions of this Section. Any FML bedding
layer material which cannot comply with the provisions of this
section will be considered as spoil and will be removed and
disposed of at the Contractor's expense.

B. The FML bedding layer material shall be constructed by placing
suitable material in minimum 6-inch lifts. Compaction of the
lifts shall be accomplished by a minimum of 6 passes of a 3.5
ton double vibratory roller,

C. In areas adjacent to the concrete sumps, the FML bedding layer
material shall be compacted as approved by the Contracting
Officer with a manually operated vibrating tamper or other
method approved by the Contracting Officer.

D. Compaction or consolidation achieved by traveling trucks, ma-
chines, and other equipment will not be accepted unless such
procedures are approved by the Engineer and proper com-
paction criteria are achieved.

E. Any damage to the completed surface of the FML bedding layer,
whether caused by erosion, the Contractor's work or any other
occurrences, shall be immediately repaired and maintained in
good condition until completion of the work.

* % % % %
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MATERIALS AND PERFORMANCE - SECTION 270
DRAINAGE NET

GENERAL

Work Specified

1. The work to be performed under this section shall consist
of all labor, materials, supplies, and equipment necessary
to furnish and install the drainage net layers as specified
herein and as shown on the Contract Drawings.

Applicable Codes, Standards and Specifications

1. American Society for Testing and Materials (ASTM),

2. Federal Register, Vol. 52, No. 103, Friday, May 29, 1987.

Acceptable Manufacturers

1. Tensar (NS 1400)

2. or Approved Equal

MP-270.02 SUBMITTALS

A,
B
C.
D

E.

Manufacturer's technical data, including test data to
demonstrate transmissivity at the specified gradient.

Manufacturer's installation requirements
Samples
Certifications

Test Reports

MP-2