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PROTOTYPE SURFACE BARRIER CONSTRUCTABILITY REPORT

1.0 INTRODUCTION

1.1 BACKGROUND

The development of permanent isolation surface barriers is critical to
supporting the Hanford Site environmental restoration mission. In-place
management of certain waste management units may be the most desirable closure
for many waste sites at Hanford. Remedial action objectives outlined in
Phase I Remedial Invesiigation Report for the 200-BP-]1 Operable Unit {DOE-RL
1993b) suggest that a likely remedial action could involve the use of a
surface barrier. To further evaluate this technology, a Treatability Study
Plan for the 200-BP-1 Prototype Surface Barrier (DOE-RL 1993a) was completed
to gain performance and constructability data. Data collected from this
treatability test will be used for design and construction of the final
remedial action for the remaining waste management unit within the 200-BP-1
Operable Unit.

The preliminary performance objectives for long-term surface barriers
are listed below:

. Isolate wastes from the accessible environment for at Jeast
1000 yr
- Reduce the likelihood of plant, animal, and inadvertent
human intrusion
- Control the exhalation of noxious gases
- Minimize erosion-related problems

o Meet or exceed all requirements of Resource Conservation and
Recovery Act (RCRA) Subtitle C hazardous waste regulations and
WAC-173-303, "Dangerous Waste Regulations," for closure of any
hazardous/dangerous waste site

. Limit the recharge of water through the waste to the water table
to near-zero (0.05 cm of water per year [1.6 X 1077 cm/sec])

. Function in a semiarid to subhumid climate

. Be maintenance free.

1.2 BARRIER PROGRAM OBJECTIVES

To date, barrier performance has been evaluated only through Taboratory
and small-scale field experiments. A large-scale field experimentation was
needed to enable engineers and scientists to obtain field experience in
constructing protective barriers and evaiuating their performance.
Construction issues not readily apparent on the engineering drawing and
specifications may be more easily discovered in the field. Construction of a
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large-scale prototype barrier will also provide data that can be transferred
to larger construction activities for surface barriers on the Hanford Site.

The following are programmatic objectives for the prototype surface

barrier.

Integrate the various components of a permanent isolation barrier
into a functional system

Verify the constructability of multiiayered earthen barriers
Document the design, construction, and testing process for the
purposes of peer evaluation and critique, regulator review, and
technology transfer

Provide large-scale testing of phenomena that are not adequately
tested on small field plots, in laboratories, or with lysimeters

Provide a performance baseline by demonstrating barrier sys}em
functionality under stressed and ambient conditions

Obtain concurrence from regulators, end users, and the expert
technical peer review panel on barrier design and performance

Provide a cost-estimating basis for the construction of permanent
isolation barriers.

Figure 1 shows a cross section of surface isolation barrier layers.

Barrier components and their functions are described in the engineering
report Prototype Surface Barrier at 200-BP-1 Operable Unit (WHC 1993).

1.3 CONSTRUCTABILITY REPORT

This constructability report documents construction activities for the
prototype surface barrier. This report has been prepared in support of Tri-
Party Agreement Milestone M-15-02E.

Key issues discussed in this constructability report inciude the

following:

Design errors/probliems discovered during construction of the
prototype barrier

Construction problems encountered in the field

Specified materials and products;

- Are they available locally or readily fabricated?

- Do specifications relate to established performance
objectives?

- Are the specifications appropriate and achievabie?
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. Effect of local conditions on materials (such as locally available
gravels and basalt not within specification, effect of seasonal
heat on fluid asphait, etc.)

L Project costs.

The report is provided to aid in the design and construction of future
barriers, in general, and as a tool in making decisions regarding
applicability of surface barriers for the 200-BP-1 Operable Unit. While this
report deals with the constructability of the Prototype Surface Barrier, an
effort is made in Chapter 6 to extrapolate the pertinent constructability
information to multilayered surface barriers in general.

1.4 PRECONSTRUCTION ACTIVITIES

1.4.1 <Contracting

A fixed-price contract was prepared for construction of the prototype
barrier based on a well-defined scope, Tack of radiation zone work, and an
expectation of lower costs as compared to plant forces construction. A market
poll was conducted prior to publishing the bid package. A determination was
made that there would be enough competition among small businesses that a
small business waiver would not be required. ICF Kaiser Hanford (ICF KH)
developed the bid package and procured a contractor for the construction of
the prototype barrier.

1.4.2 Procurement Effort

A request for proposals was published in the Commerce Business Daily
(CBD) on September 11, 1993. The original CBD announcement specified that the
contract for construction of the prototype surface barrier would be set aside
for small businesses only.

Only one small business responded, with a proposal approximately 38%

"~ greater than the fair-cost estimate prepared by ICF KH: ~According to federal
government procurement regulations, the contract could not be awarded to the
sole bidder because of a price quote of more than 10% above the fair-cost
estimate and inadequate competitijon. To do so would require a government
audit of the bid and negotiations on a final price, a process estimated to
take much Tonger than rebidding the work.

ICF KH, in concert with Westinghouse Hanford Company (WHC), requested a
waiver of the smail business set-aside. The U.S. Department of Energy,
=~ - ~Richland Operations Office (DOE-RL) granted the waiver, and a second CBD
announcement was issued on October 5, 1993.

Requests for proposals (RFPs) were issued, resulting in two bids, both
of which were slightly lower than the fair-cost estimate. Proposais from the
second bid cycle were opened November 11, 1993.
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The lack of competition from the original RFP and rebidding process
resulted in a 2-month delay, setting the project back into the winter months.

1.4.3 Award to Contractors
George Grant Construction, of the Richland, Washington, was awarded the

contract for construction of the prototype surface barrier. Subcontractors to
George Grant Construction included the following:

. Earthwork subcontractor - Contractor's Equipment Maintenance, Inc.
(C.E.M.I.).
. Asphaltic concrete - Acme Construction and Materials, Inc.

J Fluid-applied asphalt - S.A.M.S. Systems (of Colorado).

-

Preliminary site work began in September 1993, in parallel with the
second bid cycle for contracts. This work was done with ICF KB construction
forces and WHC Plant Forces personnel. The following activities were
completed: (1) installation of a raw water line, (2) topographic survey and
placement of survey control monuments, (3) grouting underground crib piping
and vents, (4) abandonment of one groundwater monitoring well and several in-
situ probe casings, 5) placement of a water disposal basin for infiltration
testing and monitoring, and 6) clearing and grubbing the site of vegetation.

1.6 MOBILIZATION

A preconstruction'meeting was held with the contractor on December 15,
1993. The Notice to Proceed was issued on December 17, 1993. The contractor
subsequently mobilized to the project site on December 27, 1993.

. .. Equipment was set up at the grout waste site, near the 200 East Area, on
December 27, 1993. A haul route was established by opening up part of the
fence and using an old gate (811) through another fence. This allowed a
shorter haul route, reducing the hauling cycle time. Cycle time for Toading
the trucks, travel to the prototype barrier, and unloading was approximately
15 minutes.

Activity began at Pit 30 on April 14, 1994, for processing of native,
coarse granular materials. The Pit 30 materials were hauled to the 200 East
Area through Gate 811. Cycle time for loading the trucks, travel to the
prototype barrier, and unloading was approximately 15 minutes.

Activity began at the Vernita Quarry on February 17, 1994, for mining of
natural basalt formation materials. Processing of materials began on June 10,
1994. Basalt from Vernita Quarry was hauied along State Route 240 to the
Yakima Barricade and into the 200 East Area through Gate 811. Cycle time for
loading the trucks, travel to the prototype barrier, and unloading was
approximately 50 minutes.
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Activity began at the McGee Ranch borrow area on April 6, 1994, for
excavation of native silt materials. The silts from McGee Ranch were hauled
along State Route 240, through the Yakima Barricade, and into the 200 East
Area through Gate 811. Cycle time for loading the trucks, travel to the
nrototype barrier, and unloading was approximately 45 minutes. Silt was
stockpiled west of the construction site for subsequent pug milling.

2.0 BARRIER CONSTRUCTION

2.1 CONSTRUCTION METHOD

The following activities describe construction processes and sequence.
Each section describes activities applicable to that section only.

2.2 SUBGRADE FILL

As originally designed, the subgrade of the barrier was to be
constructed of sandy soil (containing cobbles Tess than 75 mm in their
greatest dimension with a constitution not more than 20% of the volume of the
fi11), which was to be obtained from the grout waste borrow area, placed and
compacted to 95% of maximum density [WSDOT M41-10, Section 2-03.3(14)C,
Method CJ.

The grout waste materials were previously excavated and stockpiled from
construction of the Grout Waste Project. An Engineering Change Notice (ECN)
was written (ECN W-263-5) to properly specify the sandy grout waste material,
which was determined to be structurally sound, ensuring adequate support for
the overlying barrier [WSDOT M41-10, Section 2-03.3(14)C].

The subgrade fi1l was screened with a grizzly at the grout site and
hauled by a fleet of three dump trucks approximate 4.8 km from the grout waste
site to the barrier. The total duration of placing the subgrade fill
(approximately 29,050 m’) was approximately 30 working days.

The subgrade fill was required to make a level surface for subsequent
testing and monitoring activities. Depth of the subgrade fiil varied from
0 to 5 m as required by the original gradient of the soil surface in the crib
area. The subgrade fill was placed level in the north-south direction and
sloped down at 2% in the east-west direction to provide drainage for testing
and monitoring activities.

Placement and compaction of the subgrade fill was completed as specified
in the contract documents. Because the subgrade was placed during cold
weather, there were a few days when the surface was required to be reworked to
ensure that frozen materials were not embedded. The contractor was required
to remove frozen materials and rework the surface daily during freezing

temperatures. Onsite inspections verified that this effort was being
conducted.
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2.3 LOWER NEUTRON PROBE ACCESS TUBES

The neutron probe access tubes were installed in accordance with the
design plans and specifications. Ouring excavation on the southwest corner of
the bottom probe, in situ soils above the crib were encountered, raising
concern that contaminated material may have been excavated. The contractor
stopped excavation, and WHC Health Physics verified that seils being excavated
were not radiologically contaminated. Health Physics verification consumed
very little time, and excavation continued with only minor delays.

2.4 TOP COURSE

The top course material consisted of crushed material (small encugh to
pass through a 16 mm mesh) hauled by dump truck from Pit 30 on the 200 Area
Plateau and dumped on the barrier site. The material was blade-flattened by a
10 G motor grader. Compaction was completed to 95% of maximum density to a
minimum of 100 mm deep by a steel drum vibratory roller [WSDOT M41-10, .

4-04, 3(5)]1.

2.5 PAN LYSIMETERS

A basin was excavated in the top course and sub grade to construct the
pan lysimeters. These lysimeters were built to determine performance of the
asphalt layer. The lysimeter was lined with geomembrane, geotextile, and
geosynthetic clay liner material.

The pan Tysimeter was originally filled to a depth of 0.2 m with
drainage gravel, covered with 0.1 m of top course. When the asphaltic
concrete was placed over the top course and application of asphaltic concrete
attempted, the drainage gravel moved, allowing the geotextile and top course
gravel to shift under the force of the roller. Geotextile, top course gravel,
and asphaltic concrete were pushed in undulations in front of the roller,
rendering the asphaltic concrete impossiblie to compact.

The movement of materials within the lysimeters was stopped by
modification of the lysimeter fill. The lysimeters were modified by removing
the asphalt, removing the drainage gravel and geotextile, removing 0.1 m of
the drainage gravel (leaving 0.1 m), replacing the geotextile, and increasing
the depth of the top course to 0.2 m to completely cover the geotextile. The
geotextile was then overlaid by the asphalt. Lysimeter function was not
modified by these construction changes.

Modifications made to lysimeter design and construction on the test pad
provided an improved construction method for the lysimeter in the prototype
barrier, which was constructed without incident.

2.6 ASPHALTIC CONCRETE

The asphaltic concrete was placed as planned. It was prepared in
Richiand, Washington, and hauled to the barrier site with conventional dump
trucks. A conventional paving machine, laying varying widths of asphaltic
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concrete per pass, was used to lay a total of 3,513 tons of asphaltic concrete
(est. approximately 3,400 tons on the prototype barrier).

Paving was done in two 1ifts of approximately 7.5 cm each. General
overlap of the terraces was approximately 1.5 to 1.8 m, which exceeded the
specification of a minimum of 1.5 m. A nuclear gauge was used to verify
compaction. The total duration of this work was 4 days, including paving the
test pad.

The specification for the asphaltic concrete was written to specify that
6% of the material, or greater, would be <0.074 mm, but this specification was
not always met. This deviation from the specification was documented on a
non-conformance report and reviewed by the engineers and the Barrier
Development Team. The deviation was not perceived to be a major concern.

To verify acceptability of the asphaltic concrete, laboratory and fieid
permeability tests were conducted. Cores were obtained from the north end of
the barrier for laboratory permeability testing. Field tests were completed
" Using a modified faiiing head permeameter which increases the head space.
This method provided good results in a matter of days instead of weeks, as

previously assumed.

In situ and laboratory permeability testing of the asphaltic concrete
required 2 weeks, which was not originally scheduled. Application of fluid-
applied asphalt was delayed to permit resolution of the non-conformance
report.

2.7 FLUID-APPLIED ASPHALT

A polymer-modified asphalt was designed to be applied over the asphaltic
concrete to form a very low-permeability layer. The polymer-modified asphalt
(or fluid-appiied asphalt) is applied by spraying the liquid directly onto the
asphaltic concrete surface. Spraying was done with an asphait distributor
truck. Application of the fluid-applied asphalt was complieted in 20 days.

Originally, when fluid-applied asphalt was applied in 100 mm
thicknesses, as specified, it developed bubbles (approximately 1 cm maximum
diameter) which propagated from the asphaltic concrete surface up to the
surface of the fluid-applied asphalt. Field personnel walked over the fluid-
appiied asphalt with tools to "pop" the bubbles while they were hot, allowing
the fluid-applied asphalt layer to flow into the bubbles and seal the holes.

Some bubbles were found after the fluid-applied asphait cooled. Those
bubbles were repaired by heating the material with a propane torch, which

allowed the softened fluid-appliied asphalt to flow into the hole left by the
previous bubble.

Bubbles in the fluid-applied asphalt applied during elevated ambient
temperatures were found to be prevented by reducing nozzle size, and, at

selected locations, by application of the fluid-applied asphalt over a
geotextile fabric.
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A contractor-recommended application of a white Tatex paint to the
surface of the fluid-applied asphalt layer, to reflect the sun, helped to
control the temperature of the fluid-applied asphalt and keep it in a workable
condition.

Additionally, it was found that thinner layers of fluid-appiied asphalt
application tended not to bubble as much. Several layers were applied so that
the total depth of fluid-applied asphalt was in excess of 300 mm, making
certain that the surface was consistent and smooth at >200 mm. Five to seven
thin layers of fluid-applied asphalt were applied to get acceptable results.

2.8 WATER COLLECTION SYSTEM

A water collection system was designed to determine water balance from
various areas on the barrier. Twelve water collection systems were instalied
using concrete curbing and galvanized steel gutters to divide the asphait
surface. During testing, water will be applied to the surface of the barrier
to simulate three times normal precipitation.

A1l surfaces of the test zone and dividing structures were reinforced
with fluid-applied asphalt to help provide leak-proof surfaces. Crickets,
which developed thermal expansion cracks during construction, were repaired
with application of fluid-applied asphalt. Curbs and gutters were reinforced
with geotextile and covered with fluid-applied asphalt. After the fluid-
applied asphalt was applied, collection piping was placed in gutters to
channel water to measuring devices.

Collection piping was installed as illustrated on the construction
drawings. The pipes were pneumatically pressure-tested before the trenches
were backfilled. Siphon vaults were installed and coated with bitumastic.
Dosing siphons and vault piping were installed to quantify water applied
during the testing.

Collection areas were tested by flooding the zone with water prior to
placement of the drainage gravel.

During one of the flooding tests, two holes were discovered in the
~galvanized steel gutters that had not been plug-welded during manufacture of
the gutters. The holes were welded, and testing and construction continued.
Additionally, during the testing, corner joints between the curbs were found
to be leaky. Application of fluid-appiied asphalt in those joints will
prevent them from leaking.

2.9 GRAVEL DRAINAGE LAYER

Drainage gravel consisted of screened, cleaned, round river rock,
10 mm to 38 mm [WSDOT M 41-9-03.1(3)C, Grade 5)], from Pit 30. The gravel was
placed and consolidated by two passes of a vibratory roller.

Placement of the drainage gravel was completed in less than a week.
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2.10 BASALT LAYER

Drilling and blasting of the basalt at the Vernita Quarry was decne by an
experienced explosives expert employed by the contractor. The shot design and
quantity of explosives required prior approval by ICF KH, WHC, and DOE. There
was initial concern by US West/AT&T about seismic shock to a nearby fiber
optic telephone line. US West and AT&T representatives observed and monitored
the test shot, and no problems were experienced.

The test shot was made early to ensure that no programmatic delays due
to blasting were encountered that would delay production of the basalt.

With information from the test shot, the loading pattern was opened and
stemming was shortened to create less waste before production shots were made.

The site was cleared and grubbed of overburden prior to blasting.
Uncleaned, well-blasted (overshot) basalt was passed through 25.4 cm-spaced
grizzly bars to scalp off any oversize materiai. o«

Initially the basalt product contained an excess of fine particles,
rendering it slightly out of specification. The cause was determined to be
that the basait contained normal cracks that had occurred during initial
placement of the basalt and throughout the ensuing time. The cracks filled
from the natural weathering processes with wind and waterborne silt, which,
when combined with the small fraction of the blasted basalt, biased the range
of particle sizes. The intent of the specification was met by the produced
basalt, and the specification was modified to allow the use of the native
materials as was originally intended.

2.11 SHOULDER BALLAST

Railroad baliast (rock from 50 mm down to 10 mm) was designed to act as
a transition between the large basalt particle sizes and the small gravel to
prevent the gravel filter from falling between large basalt pieces. The
shoulder ballast has been piaced up to the height of the bottom of the gravel
filter layer.

2.12 GRAVEL FILTER

The purpose of the gravel filter is to support the overlying sand
fiiter, which supports the silt layer. The gravel filter material is crushed
material (small enough to pass through a 16mm mesh; comparable with the "Top
Course") hauled by dump truck from Pit 30 or supplied by sand-and-gravel
contractors. The gravel filter was placed over the drainage gravel and
shoulder ballast according to the drawings. The material is graded to blade
flat or to the required slope by a 10 G motor grader. Compaction on the flat
areas is completed to 95% of maximum density to a minimum of 100 mm depth by a
steel drum vibratory roller [WSDOT M41-10, 4-04, 3(5)].

10
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2.13 CLEAN FILL SIDE SLOPE

The clean fill side slope was placed, as designed, to be a rocky, freely
draining gravely material. It is produced by mining and screening the Pit 30
material. It is transported to the prototype barrier site, placed in 30.5 cm
1ifts, and compacted as common fi1l by two passes with large rubber-tired
vehicles.

The clean fill was originally not within the range of the specification
because there were too many fines in the gravel, caused by not removing the
overburden above the gravel. The specification was modified by ECN W-263-5,
to clarify that the material was to be Targely cobbles and sands - a "gravely
material." The product is used as-is, with production after topsoil
stripping.

2.14 TEST PAD

2.14.1 Virginia Breakover Compaction Test Pad

Two separate test pads were constructed. One pad was constructed to
demonstrate maximum compactability of the asphaltic concrete (Virginia
Breakover Test). The test pad for the Virginia Breakover Test is typically
used on construction projects to define appropriate compaction of asphaltic
concrete to match the specifications.

2.14.2 Asphaltic Concrete Test Pad

The second asphaltic concrete test pad was constructed with materials
and construction methods identical to the asphalitic concrete layer. Test pad
construction was completed in parallel to the barrier in order to simulate the
asphaltic concrete layer within the barrier,

A strip of fluid-applied asphalt was added to the west end of the test
pad for additional testing purposes.

Included in the test pad is a pan lysimeter, identical to the lysimeter
within the prototype barrier. Permeability data generated from test pad
testing are presented in Section 3.2.

2.15 SAND FILTER

The sand filter was placed directly above the gravel filter. Naturally
occurring sands were used meeting standards established by the U.S. Army Corp
of Engineers for a soil filter under saturated flow conditions. A 15 cm layer
was placed in accordance with [WSDOT M41-10,2-03.3(14)]. Side slope areas
~were increased to 30 cm due to the inability to compact the slopes. Standard
dump trucks were used to haul the material to the site and a 10 G motor grader
UEEd to place the material. No problems were encountered during placement of
this layer.

11
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2.16 GEOTEXTILE

A non-woven, needle-punched polypropylene geotextile was placed between
the sand and lower silt layers. The geotextile was used to minimize
disturbance of the sand laver and to prevent intermixing of the sand and silt
during placement. The geotextile was used as a construction aid only and was
not a factor in design calculations. No problems were encountered during
placement of the geotextile.

2.17 LOWER SILT LAYER

Si1t loam was obtained from the McGee Ranch area of the Hanford Site.
The silt loam was stockpiled at the construction site for subsequent pug
mil1ing for the upper silt Tayer and to accelerate the construction schedule
for placement of the Tower silt layer. Material was stockpiled during the
construction suspension (Section 4.1.1). The silt loam was well graded,
having more than 30 percent passing the No. 230 sieve. o

The Tower silt layer was placed by a bulldozer in a single 1 meter 1ift.
The silt layer was ripped to a depth of 60 cm to break up any compaction
(greater than 88 percent maximum dry density) due to placement. The silt
layer was placed as designed.

2.17.1 Upper Neutron Probes

Four sets of neutron access tube loops were installed in the lower silt
layer. The tubes were placed at a minimum of 150 mm above the geotextile.
Placement was completed by blocking the tubes above the geotextile and hand
fi1ling beneath the tubes. The blocks were removed after sufficient material
was placed under each tube.

2.18 SILT/GRAVEL ADMIX LAYER

The upper 1 meter 1ift consists of silt loam from McGee Ranch admixed
with pea gravel to 15 percent by weight using a pug mill. This technique was
required to obtain uniform blending. The pea gravel admix is to resist wind
and water erosion on the surface of the barrier. The admix layer was placed
in a similar manner as the Tower silt layer. No problems were encountered
during placement of this Tayer.

2.19 MISCELLANEOUS BARRIER ACTIVITIES

This section describes several minor barrier activities which were
required to complete the project.

Gravel access roads and a parking lot were constructed to facilitate

- subsaquent testing and monitering activities. . Gravel consisted of less than
16 mm material compacted with a vibratory roller to 95 percent maximum density
[WSDOT M41-10, 4-04, 3(5)]. A 15 cm thick, 3 m perimeter road was constructed
on top of the barrier to reduce wind and water erosion.

12



POE/RL-94-75, Bevaf)7 nnac

A chain link fence was installed around the base of the barrier to
prevent inadvertent access to the site. Signs were placed along the post
barricade with the following warnings, "ENVIRONMENTAL TEST SITE UNAUTHORIZED
ENTRY MAY IMPAIR THE VALIDITY OF TESTS" and "AUTHORIZED PERSONNEL ONLY". In
addition, a chain Tink barricade was placed on the east side of the basalt rip
rap to warn personnel of the steep side slopes.

At the conclusion of construction activities, all barrow area were
stabilized. Disturbed areas around the construction site will be revegetated.
These activities will be initjated in late fall to take advantage of the
additional moisture in the winter months.

... 3.0 TESTING/INSPECTION DURING CONSTRUCTION

Construction quality assurance activities were performed to ensure that
the prototype barrier was completed in accordance with approved design
specifications and drawings. Inspections, testing, and verification included
activities such as (1) field density measurements, (2) physical property
testing of materials, (3) surveys to verify location, elevation and depth of
varies layers, (4) material verification, and (5) as-built drawings
(Appendix A). These activities were completed in accordance to Construction
- Quatity -Assurance Plan; Prototype Surface Barrier, Project W-263 (WHC 1993a).

3.1 PERTINENT COMPACTION DATA
A1l testing and inspection resulis are located in the project files.

These data will be collected in a final Construction Quality Assurance Report.
No problems were identified in meeting the compaction specifications.

3.2 PERMEABILITY DATA OF ASPHALTIC CONCRETE LAYER

3.2.1 Barrier Permeability Data

Laboratory permeameter tests were completed on asphalt cores from the
barrier. Final results indicated a hydraulic conductivity of 10°"° cm/s. The
cores were obtained from the "non-functional" area of the prototype barrier,
at the north end. Table 1 presents 1aboratory data from barrier testing.

13
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Table 1. Laboratory Asphaltic Concrete Permeability Data
for the 200-BP-1 Prototype Barrier.

Sample = Permeability {(cm/s)
1A 1.32 x 10°%
2A 3.45 x 107'°
3A 2.42 x 107"°
4A 1.24 x 107"°
5A 3.16 x 107'°

3.2.2 Test Pad Permeability Data

A modified falling head permeameter test was completed on the test pad
and barrier surface. Table 2 presents data from these tests.

Table 2. Field Asphaltic Concrete Permeability Data
for the 200-BP-1 Prototype Barrier.

‘ Sample I Permeability (cm/s)
____ 1 NW Corner 1.91 x 10°%
2 NW Corner, seam 1.08 x 10°%
3 N Center 1.47 x 107
4 NE Center 4.33 x 10°%
5 NE Corner 1.51 x 10°%

4.0 LESSONS LEARNED

Because this construction project dealt with a prototype, it should be
assumed from the outset that specifications and plans should change. The
design was remarkably complete, and the project had few planning problems.
As is common in all projects, however, when probiems were encountered
inadequate or insufficient planning could be causative. This section
describes some of the lessons learned in design and construction of the
prototype barrier.

While it is difficult to clearly separate the lessons learned into

causative sections, an attempt is made to do that here to facilitate
organization of thought for potential solutions for the future.

14
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Additionally, some attempt is made to separate out problems that would
not impact nonprototypical barriers, since certainly this prototype barrier
was less constructable and cost more than would a barrier that did not have
testing and monitoring features incorporated into the design.

4.1 PROJECT PLANNING

4.1.1 Work Stoppage - April 18, 1994 through May 21, 1994

DOE-RL suspended construction activities on April 18, 1994, to allow the
Yakima Indian Nation time to review and comment on decision making documents
regarding the construction of the prototype barrier. After consultation,
construction activities were resumed on May 21, 1994. Work-around activities
were completed during the construction suspension, which reduced both schedule

and cost impacts. It is critical to invoive all stakeholders in the decision
making process prior to initiating construction activities.

4.1.2 Seasonal Cycles

Seasonal cycles have a significant impact on the integrity of barrier
components. Freezing temperatures make it extremely difficult to meet
compaction requirements. Due to the mild winter during construction of the
prototype, only minor delays were encountered due to frozen materials.
Scheduled downtime in the winter months will need to be a requirement.

4.1.3 Permeability Testing of Asphaltic Concrete

No time was scheduled for permeability testing of the asphaltic concrete
on the main barrier. However, because this barrier is a prototype for
potential future barriers on the 200 Area Plateau, extensive testing and
analysis was required. This included actual coring of the asphalt Tayer of
the barrier for laboratory examination.

Once large-scale barrier performance is better proven for the Hanford
environment, the extensive testing and analysis will not be required. When
barriers are standardized, routine construction testing, designed into the
barrier as a quality assurance function, will suffice to prove that
construction follows design.

4.1.4 Surface Contamination

At the beginning of the project, a surface radiological survey was
performed at the construction site. The survey identified radioiogical
contamination in the southwest portion of the construction area. The
contamination was removed by on-site construction forces.

15
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There will always be the potential for surface contamination above cribs
over which barriers will be placed. Careful planning must ensue for future
barriers to ensure that contaminated materials are not encountered. New
topographic surveys should be done to ensure that a current datum is
referenced, and that the topography over the waste area has not been modified
by placement of clean fill or by excavation or other removal of surrounding
soils.

4.2 DESIGN PROBLEMS

The majority of the design problems were associated with the testing and
monitoring aspects of the barrier. The following sections discuss these
problems along with material specification problems.

4.2.1 Material Specification

Barrier design must be based on a well-defined philosophy, and ..
specifications must be written to support that philosophy (i.e., if the design
philosophy is to use available materials, then barrier construction
specifications should describe those available materials). Time must be
provided during project planning for evaluation of barrier materials. This
section describes problems associated with material specifications.

4.2.1.1 Asphaltic Concrete. The asphaltic concrete mix was developed to
minimize permeability while maintaining structural integrity for the
overlaying materials. During the placement of the asphaitic concrete, some
material was slightly out of specification. When the asphalt being emplaced
on the barrier fell outside the specification, a non-conformance report was
issued by the project Construction Quality Assurance inspector. The
specification was reviewed, permeability testing was accomplished, and an ECN
was written to better define the specification. The contractor was allowed to
continue to emplace the asphaltic concrete

Although the asphaltic concrete contains less than the specified amount
of fine materials [those so0il materials passing a 200-mesh (0.075 mm) screen],
permeability of the asphaltic concrete at 107 em/s exceeded the
specification of 1077 cm/sec.

Asphaltic concrete specification problems could be remedied in the
future by requiring the contractor to demonstrate compliance with the
specification prior to placement. Continued periodic sampling should verify
that the specification continues to be met.

4.2.1.2 Basalt. Gradation tests on the processed basalt were sometimes
slightly out of specification. Although the average particle size was within
the text specification, the listed range of particle sizes was not always
within specification. The blasted basalt yielded more fines than originally
anticipated (Section 2.10).

On this project, the specification was modified by an ECN to allow use
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of the desired materials. In the future, the specification must be carefully
written to ensure that the proper materials have been identified.

4.2.2 Requirements Definition

As the project proceeded, the Barrier Design Team identified additional
modifications to existing monitoring components of the barrier. Since this
was a fixed-price contract, it was difficult to include research and
development aspects without cost and schedule impacts. A great deal of

coordination was required to satisfy all of the program's needs. Since this
" is a prototype, these problems will not be encountered after the prototype has
been constructed and tested.

4.2.3 Survey

A survey error caused potential placement problems with the Tower
neutron probe access tubes. The subgrade fill was placed then re-excavated as
planned down to below original grade (which was cover for surface
contamination) for placement of the lower neutron probe access tube. There
was a potential for exposure of an offsite contractor to radiologically
contaminated material.

To reduce the Tikelihood that a contractor might inadvertently excavate
contaminated soil, an up-to-date topographic map must be made prior to barrier
design.

The geographic survey was based on the old Merrick system, which was
replaced with another system by DOE in 1991. The change in mapping systems
caused a coordinate change, causing incorrect placement of the monuments.
Because of this, the barrier was not centered over the crib. In this case the
barrier is only 20 to 23 cm off, and will not cause a problem, but the
potential for such a probiem must be avoided in the future.

4.2.4 Pan Lysimeters

The pan lysimeters were originally filled with 0.2 m of rounded rock and
then covered with geomembrane and 0.1 m of drainage gravel. When the asphalt
was rolled over the drainage gravel, the round rocks moved, allowing the

drainage gravel to shift, causing the roller to "push" the asphalt in front of
it.

The problem was resoived by removing the asphalt, removing the drainage
gravel and geotextile, removing 0.1 m of the cobbles (leaving 0.1 m of
cobbles), replacing the geotextile, and substituting 0.2 m of drainage gravel,
over which was laid the asphalt. This was probably a one-time error. Now
that it is recognized that the original depth of round in the prototype was
not functional, lysimeters with that depth of rock will not be designed. This

was the type of error that "protctypes" are designed to prevent in "working"
systems.
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4.2.5 Water Supply Line - Water Hammer

The raw water pipeline developed several leaks after it was installed.
Initially, a water hammer occurred causing the pipe to burst. The system was
redesigned to include pop-off vaives to eliminate the water hammer.

Additional leaks were found in the pipe joints. The joints were
excavated and replaced.

Future barriers will not require accelerated precipitation testing.
Thus, the problem will disappear with the construction and testing of the
prototype barrier.

4.2.6 Curbs and Gutters

Heat from the sun caused the curbs to expand and buckle. Upon cooling
and contraction, cracks in the curbs appeared at the joints with dikes.. The
cracks were repaired by applying fluid-applied asphalt over a geotextile.
Once the overlaying materials were placed, the temperature will remain stable
and the expansion problem will be eliminated.

Future barriers will not have the requirement for infiltration
collection systems. However, possible solutions where water collection
systems will be required may be to (1) construct the concrete curbs with
expansion joints and steel reinforcing, (2) construct asphalitic concrete curbs
that would have a coefficient of expansion similar to underiying structures,
or (3) immediately paint the structures with whife latex paint to reflect the
sun, thereby precluding sorption of heat by the structures.

4.2.7 White Paint Coating Over Fluid-Applied Asphalt

A coating of flat, white latex paint was requested by the contractor to
be applied over the fluid-applied asphalt. The paint reflects heat from the
sun, allowing the fluid-applied asphalt to remain cooler. The white paint
coating made no difference in barrier function, only in constructability.

In the event that fluid-applied asphalt is used in future barriers, some
concern must be manifest in the design to prevent heating of the fluid-applied
asphalt surface.

4.2.8 Compaction of Terrace Transitions

The terrace transitions on the prototype barrier were left rough, and
the fluid-applied asphalt did not flow into the rough surfaces. Hand
application of the fluid-applied asphalt was required to ensure an even coat
over all surfaces.

If fluid-applied asphalt is required on future barriers, a smooth,

compacted transition between terraces will be needed. Terrace transitions
will not be required on future barriers.

18
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4.3 CONSTRUCTION PROBLEMS

The specification for the polymer-modified asphalt (fluid-applied
asphalt) defined two applications of 100 mm, each. The fluid-applied asphalt,
as it was applied over the asphaltic concrete, developed small air bubbles
that communicated with the micro cracks in the surface of the asphaltic
concrete. Another potential bubble causative factor appeared to be
application by larger nozzles on the asphalt distributor. Personnel with
trowels went over the still warm surface of the fluid-applied asphalt opening
the bubbles, which then filled as the fluid-applied asphalt flowed into
itself.

The fluid-applied asphalt also developed bubbles due to heating in the
hot sun. It is possibie that if the fluid-applied asphalt were applied in the
cool of the very early morning and coated before the surface became warm, the
bubbles would not form.

Field modifications demonstrated that thinner layers of fluid-applied
asphalt did not bubble so much, that applications by smaller nozzles and at
slower speeds did not bubble so much, and that fluid-applied asphalt, when
kept cooler (e.g., with a coating of heat-refiective white latex paint), did

“not bubble. " The fiuid-appiied asphalt also did not bubble when it overlaid a

geotextile.

4.4 DEVIATIONS

A total of 20 ECNs were required during barrier construction, which is
not considered excessive for a project of this size. Copies of all ECNs are
located in the project files.
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5.0 PROJECT COSTS

5.1 PROTOTYPE BARRIER COSTS

Table 3 shows the original estimate for the prototype barrier, and the
forecast actual cost. Although the base bid for construction was almost
$400,000 below the engineers' estimate, delays and changes in scope increased
costs by approximately $200,000.

Table 3. Prototype Barrier Estimate Project Costs.

Activity | Original Estimate Actual Cost |
Engineering design $271,000 $268,400
Engineering inspection $197,400 $332,500
Line $372,400 $262,000
Fixed-price construction $2,638,700 $2,388,500
Construction management $175,500 $135,000
Project integration (WHC) $216,800 $95,300
Subtotal $3,871,800 $3,481,700
Contingency $369,900 N/A
Project total $4,241,700 $3,481,700

5.2 APPLICATION OF UNIT COSTS TO FUTURE BARRIERS

The following unit costs (Table 4) are based on the actual bid for the
prototype barrier (5-acre footprint). Extrapolation of these unit costs for
estimates of larger barriers should take into account some economy-of-scale
factors.

Additionally, cost factors will be changed by mobilization of offsite
contractors to the site. For example, if the fluid-applied asphalt batch
plant could have been set up on site, total time for application of the fluid-
applied asphalt would have been 4 days, providing a great savings for the
contractor, and therefore for the contract.

Table 5 shows the breakdown of fixed-price construction costs.

20
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Table 4. Unit Costs.
Barrier layer Total units Cost per Factors
bid unit
Sandy soil fill 34,000 yd® $4.32/yd’ haul approximately
3.2 km and place
3/4-in. Crushed gravel | 13,500 tons $16.90/ton haul approximately
Fiiter 33.8 km and place
Asphaitic concrete 3,400 tons $84.03/ton haul approximately
33.8 km and place
Fluid-applied asphalt {8,050 yd? $36.02/yd? haul approximately
33.8 km and place
Drainage gravel 6,300 tons $18.10/ton haul approximately
3.2 km and place’
Fractured basalt 14,000 yd? $20.93/yd’ haul approximately
25.7 km and piace
Pit run gravel 40,000 yd® $6.88/yd? haul approximately
3.2 km and place
McGee silt 3,300 yd3 $19.09/yd3 haul approximately
22.5 km and place
Gravel admix silt 4,600 yd> $32.82/yd’ haul, approximately
22.5 km mix and place

21




R &

DOE/RL-94-76, ReV 4

i

&
i

&

7. 0044

Table 5. Breakdown of Fixed-Price Construction Costs

Description Base bid
Bond insurance $27,000
Mobilization $51,000
Sandy soil fill $160,000
Neutron probe - access tubes $21,000
Pan lysimeters $47,000
Collection piping $35,000
Vaults for siphons $21,000
Coat inside vaults with bitumastic $1,000
Dosing siphons and vault piping $22;db0
Top course surfacing $47,000
Asphaltic concrete at terraces & test pad $285,700
Fluid-applied asphalt $290,000
Gutters and upper collected system piping $90,000
Concrete curbing/gutter crickets $13,000
Drainage gravel $114,000
Basalt $293,000
Gravel filter $67,000
Sidesiope fill $275,000
Sand filter $40,000
Silt - Tower layer $63, 000
Neutron probe - access tubes in silt $25,000
Blend silt and pea gravel $128,000
Grade and compact access road $6,000
Post barricade and gravel stabilization $15,000
Punchlist/cleanup $3,500
Demobilize $2,800
Change Orders $32,000
TOTAL - SUBCONTRACT $2,175,000
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6.0 SUMMARY AND RECOMMENDATIONS

Completion of this prototype surface barrier over the 216-B-57 crib
demonstrates that large-scale barriers can be constructed as designed. Only
minor changes in construction specifications were needed to meet gquality
control requirements. As indicated in the Jreatabiiity Study Plan for the
?00-BP-1 Prototype Surface Barrier (DOE-RL 1993a), improved designs and
construction methods will be incorporated into future barrier projects.

This section summarizes the construction activities for the 200-BP-1
prototype surface barrier. In addition, recommendations are presented for
further development of surface barriers.

6.1 RECOMMENDATIONS

Completion of Phase I of the tréatability test plan identified isgues
that will improve subsequent barrier designs. This section identifies
recommendations for further investigation.

6.1.1 Alternative Pricing Mechanisms

Fixed-price contracts are cost effective for weli-defined projects.
Because of the nature of this barrier, many research and development issues
were identified that made it difficult to accommodate this contract method.
Future barrier fixed-price contracts wiil not have these difficulties.

Alternative pricing mechanisms may also be evaluated for obtaining
competitive prices. Use of unit prices and contract quantity estimates for
fixed-price basis for overages or potential add-ons in the field may reduce
costs. With such a contracting mechanism, the line items could include
"Topsoil Stripping Volume," "Rock Crushing," "Provide Material xx," "Excavate
x Amount of Material,” etc. A base bid (fixed price) could be used for
approximate quantities with optional unit prices for overage/underage.

Cost incentives could be included in the contract for accelerating the
-~ required.schedule, and penalties could be inciuded for late completion, if the
schedule was within the contractor's control.

6.1.2 Fluid-Applied Asphait

Because of the relatively high Tine item cost and construction
difficulties of the fluid-applied asphalt layer, alternative products should
be evaluated. Results of the initial permeability testing on the asphaltic
concrete exceeded the design requirements, which may eliminate the need for
"~ the fluid-appiied asphalt.
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6.1.3 Barrjer Materials

A reliable source of barrier materials will be required to proceed with
targe-scale remediation of the 200 Areas. Material such as basalt may be
located in culturally sensitive areas, which may make it difficult to obtain
the desired quantities. Early planning is needed to secure these materials
prior to initiating additional barrier construction activities.

6.2 SUMMARY

Initial procurement of the construction contract was delayed
approximately 2 months due to the lack of competition amongst bidders. A
second bid package was issued, and a contract was awarded to George Grant
Construction of Richland, Washington. The bid price was approximately 15%
below the fair-price estimate.

Initial mobilization to the site began on December 27, 1993.
Construction activities proceeded on schedule except for a l-month
construction suspension (Section 4.1.1)}. Freezing temperatures during
placement of the basefill resulted in only minor cost impacts due to the
relatively mild winter.

Barrier components were installed as designed with only minor
modifications. Standard construction equipment was adequate to meet the
Quality Control requirements. Modifications to material specification were
required to use existing materials as originally planned. Performance
requirements were met using these materials.

Since this was a prototypical barrier, the design included many special
requirements for subsequent performance testing. The majority of the
construction issues were associated with these aspects. All issues were
resolved to satisfy the requirements for the Phase II testing.

7.0 REFERENCES

- DOE/RL, 1993a, Treatability Study Pian for the 200-BP-1 Prototype Surface
Barrier, DOE/RL-93-27, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richltand, Washington.

DOE/RL, 1993b, Phase I Remedial Investigation Report for the 200-BP-1 Operable
Unit, DOE/RL-93-70, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

WHC, 1993, Prototype Surface Barrier at 200-8P-1 Operable Unit,
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WHC, 1993a, Construction Quality Assurance Plan, Prototype Surface Barrier,
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£XAMPLE ACCURACY

WITHOUT DECIMAL - ?5 M 205 M
mm + & mm
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THREE CECIMAL PLACES - 1020 M £ QOGS M
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ENGLISH 1S AS FQLLOWS: 12mm = x I[NCH: 8Smm = 2+ INCHE!
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NOMINAL DIMENSIONS FOR WIDTH OF ASPHALT LIFTS:
L7 N s 12 8t
41 N = 135t
5.7 M s 187 4 or 19 1t
FOR LENGTHS QF PIPE OFFSETS: 15Q0mm = § [NCHES
BOLD CONTOUR LINES INDICATE THE EXTENT OF THE MATERIA

LAYER NOTED IN THE PLAN TITLE. BLANS ARE CQRIENTED ON THE ORAWINGS
IN AN ANTICIPATED CONSTRUCTION SEQUENCE.

H-2-8717484

A-3




/ FEE780. 18
M11774m.811

57587374

Nigage y? N
T4 TS
;17791 788

s % ' o . DOE/RL-94-76, Rev. 0

TETITae A
ELiv 187787 . NORTH N

= TR
NORTH
EXST +© 01 a:.
2345721
L F ] STEIIT Py " " \ - PR R
N :olEd~ g0 3 %8 NI 3§ :
WATER DISAOSAL 5 Ead 3 H A —— ] o
\“—793 ,/—‘ SASIN ExCavai[ON 21 6_8-57 E E E \E 5 5 E. E E E = -
. 2168 4T | \ ~ / i N L+
T % b N | 1
‘h A ‘. £XST 4™ VENT RISER ki) 3 n 5.31 27 LR | 71 a1 i
FTeer ) 1o 2 CapRED B -t L - | e faai N LI =
- . Tt { \ore.adie ¥ oY QTHERS M oy N
aa.m.nr:v“cr # (Aawnﬂ EXISTING \ / ExST 4* VENT \ u T
: ‘ ISR 0 3€
Sbaing frver £ N137409.01% [cﬁnpzu o g @ 2 22
_\ ig \/*’A(—-—.L l- TTHERS x 2 » ! bt
216:8:57C ' @ | \ ‘ @
195,40 | |
CAF & ABANDON |~ |
EXIST MONLTORING 27 1 \\\_/-
\ e @ ] l /
o H REMOVE 2057
\ 2 a‘.dumxmu 19259 i r
= 3 . — ]
al 3
f ; RELOCATE
G fa : 145,68 18,36/
N137300 's; <y L, s e N | t /
a000 = T S fae 5}.’ < “\J | L
%137445.8 100 men L T N . i
NI 3740 —8 5 b E
> 195.88 Saoren 193, h 3
1 I ——
-] ; S
h l CXET 4" VENT il
3TA 34208 1 RISER T0 5E
FOR CONTIMUATION | CAPPED BY
E2 H-2-817493 $H 2 “_——‘\ o \
Pl H 1 \
1 - h EXST SANITARY
/k . BELT [ GlaroSAL TIELD
209 ABANOONED )
8Y GIHERS]

(ABANCCNED)
f
¢

N EXST CHARAGTERIZATION
~ FROBES (TQ 3E AHANDONED|
b 3 A BY OIMERSI ; 1 ’
< B

| ] — | I T T /
I 3 Toy ) \ N
| X gA-1 .| ep- )
: EXST UM UG 1 = * \d-2-817494
L GTILITIES - S€E -
i PROFILE FOR M

© LQCATIONS

SENE \%}}-J_ o o = o

: L_T-.. '| = [} Ii . -\I L
. T e = < 3 . - J . ! 7

- \ \i N == gt B [ Tt s A Biloows asi

|

* EXST CATHOOIC PROTECTION

2
: .‘ DD p UTiirries _"_st wsSTod cases i \
z — sr:‘u-:!_‘z ‘L [} By M TZ[.J\! ! 5T4_0+00 ~J
, © ’i NN ) PR S G S ” ~
|

[
1y
=

195,
o A
a ! Hro2-81 749 sm/
RAW WATEA i = 7\1 /li } /
* . \“?95 ~ ! n137514.3

NS00

L

43 SLoet T
EXST CAAZE

l_‘_m.s?s\-,‘ - ! i I
N b )
| t {

EXISTING ORY WELL
LABANDOMED!

ENLARGED PLAN 216-B-57 CRIB - SITE PREP/SUBGRADE FILL

SCALE = 1:300

el

EXST_3-t00° -
TRAMSFEA LinES 131
(3R] ¥/\

Widooo
¥33000
1350

SITE PLAN

SCAUE * 1:1700




VT R UL

§ 12312 nncy

Ed

7486

-~
|

- " )
(4 [+ o
€

201
260
|

195,

1.1
u

=1 o © ~
[ - - p

®-0 INGZ IHLT HOIYA lﬁ‘.ﬁ ANO7 L HS LB¥A8-2-1 IN[3 :Ur(}l

I S 3

293
202
201
198

DOE/RL-94-76, Rev. 0
5

WAl HLdI0 - JI0Y)
NOLLDILOEd DIOMIYD
LYt VLS -

s _]
2+50
S-20

LLEIL
2TH

LS 37 WEST A
H - JNK O UTILLITY PARA

17 WEST AT 2.76M o

\GEP T

CATRODIC PARCTICTION CASLE

MOBTI LH.06 1d T
—Z'C¢+L YIS

PARAL,

€247 ¥LS

JATVA MLV

<&

l
A\

WS C
L5641 WIS

WIS HEdI0 ;

Jl*
|
[
|
|
|
+

UNKNOWN UTILITY
PARALLELS 2.4 NORTH
AT 1.2 QEPTH
/—EXISTINC GRADE

givL YIS I/ . - i

N
EITE])
(H1dIQ WHMY ' {dAl)
JNI DHOD 3dld Hid30 NIw
HIISHYHL 1543 L
(E9+L VIS

|
|

j
l

|

L
1+30

|

1

|

|

WO L H1d3]
NivHO ‘U5 2 .9
QI YIS ~f— — -

tarl)
| HLJTO NIW
mo

1:30Q HOQRIZONTAL

1:30 VERTICAL
{STATIONING AND ELEVATIONS [N METERS)

RAW WATER PROFILE

SCALE

W60 HIdIQ SNISSOHD
ALTIILA ANN

08ty 1_.ml/

VL0 Hid3) ONISS0ND .
ALITILO d0
&40+ L VIS

2.13m EAST AT 1.8JM OEPTH

L1G4L YIS
u— ._ Nu | :||4L_I — | —

- . S o1 YIS

| | UM UTILITY PARALLELS

1400

I+50

WIG'L HigID INISSOHZ
MIILIN whn
LYEHD VIS -

/szlsrmc GRADE |

NYJS I0¥48NS-0NnS
AR U3L33130HN
(H1d30 ¥
SINETY H]ISNVYHL
55 Q0 /1 ¢ b—
LG6+0 ¥15 -{—

100 _mm W BYC]

TRLEE YIS

90 H1dIA INISSOMND
AILEN ¥
iDG40 YIS 44—

|

T
C+50

-

UNK UTILITY PARALLELS

a.91N

N OSTA Q+187 TO STA 1430 al QEA7H Q.51

T AT 1.52M DEPTH
'
|
—
\
3+00

THE

CATHQOIC PROTECTICON CABLE DIAGOMALLY CRCSScS
e

NYDS 10V NNS ans Ag
AI1231IART (1LdIQ RN
SIMIT YAISMYML 15XT f

LBZ+0 (—.w!/
e HygIa N
13890 NOTIDTGHd
{

J190HEYD
0240 ¥i§ f—— |~

i+l YIS

#9°0 H1d1a ’ L.
31@vD KO11J310Hd " IIA
JigoMav]
cELHO YIS

W19 Mi1a2d
AS DAL
Sy 804+0 YIS

150 x 100 TAPPING TEE

100mm GATE VALVE

/-— VALYE BOX

fl#/

s
’ ﬁ! — 1 ~:
(MG 1 HLdIT - WIMILYW HNN)
My 9 15K CGENE 3L

0+00
-
}
|
I
2450

k-3 INOZ INTT HILWYW

704
2c3
202

o
~

200

203
202
201
200
199
198
197
196
395




A r . .‘
9 ¥ - = DOE/RL-94-76, Rev. 0
oz ! ' | 209
i i IRRICATION RISER & VALVES P :
| ! !SEE ZNLARGED PLAN "RI5 owG H

5+00 5+50 6+00

| N N

b . ‘
T ‘GRAGE | |
-eg / i ' i i 199
] : i H
| | |
| A N a | \
H ' i ta i L
s | , ‘G0 mm TW PVD) i - |3 | ’ i .
] i o 9 @ 9 N \'u, ' ] |
@ 3 §
. AV g8 gz 3% 530 NE ‘ |
f =5 -7 & o " T als = i
‘ ffxi' ‘i.u‘f‘ <i§> :;> ! ' } |
o | ' 3l 2ok 3R 5E | .
i3 :
L I ! ‘ \I ‘
P s " .
_‘_—-—-_i.._/ ' 1
dl ‘ l i I
196 o LE : | 2 ! 196
FI | . i
- _"5% ‘ ‘t |
g .-'lz: \ ‘ b i 1
2 z o
&3 / L (=] ‘
- (5
155 =~ | |2 z 1 185
- v }F T flg Z N 3 i
- - i =i
E 48 H Bc g2 ags ¢
= L. 0 slgsl® NP
@ | | < ) I il - ]
b % K Ao\ HERED s I
194 L < ! niZzgZq <;0- Al { 1G4
- x
) ‘ o I \ \ ‘ ~
"
: — N
81
193 < 193
] N
192 | \\ 192
19 ) ‘ \ 191
1 | i

. e
| , RAW WATER PROFILE o~ \“"L”
SCALE = 1,300 HORTZONTAL ; B E
1:30 VERTICAL il QISPOSAL
~f BASIN 189
(STATICKRING AND ELEVATIONS [N METERS! - o[>
‘ 5450 7400 = 7+50

% 300 mm

- FIBERGLASS LID
/ MIN
SHiE 1 mm }u ¥ I

mm

[_ |

-

1=
L)
C

/— CDME]NAT!JN AJR YALVE

-

(~—25mm CORPORATION STOP

/- €10 mm PVC RISER

J

{
TS—100 mm RAW WATER LINE ’ { ! 7 1 - 1 ’ 1
A ATTA{‘.H via 100 mm 1 25 mm - 2 - 8 1 8 7 S Il
N SERVICE SAODLE QR TEE ‘ ‘

DETAIL - AIR RELIEF VALVES

SCALE: NONE

; A-6

- FILL wITH
LOOSE INSULATION —]

/-

lzs mm THD GALY  —

lSTEEL PIPE




a . .
IBmm (1.5 o 5| 100mm STL PIPE
SGLENCID VALVE EI / SARD. SCSTS

— - SEL
NORMALLY QFENED i Si T B-2-A17493 SH 1
3PSO ! b
RED (GALVI —— | ; 7

i T N137293.7

100mm AVE WY
ROLL 457

ABOYE GRCUND
SUICK CQUPLING
POINTING LAST

N137583

SLECTRICAL |
SUNeTION EQX

562 WeZ-m17a67 SH S0Gmm WIN DIA
CONCRETE COLLAR
300mm MIN TRICK

: 457 ELBOW

- 100mm PVC IRAIN

h lcggx?-ﬁgﬁu?c 5Qmm X 50mm X Jamm TEE (GALY)

‘ Somm UNTON [GALY

00mm (2] P‘SIGN QPERATED

VALVE - NORMALLY CLOSED

‘ 30mm X S0mm X 25mm TEE (GALY)
mm PRESSURE REDUCING VALVE

SET 10 500WkPa (75PS1)x

50mm UNION (GALV)

4" GATE
| VALVE AND BGX
100mmXSdmm (47%27)
e RED QUSHING - SPIGaFRT

! ~ 1

: fk LSDmm SURGE

' et} RELIEF VALVE

v "-'{

i “|

| . I 760mm PVC RISER (TYP!

: N13759C.1

; STA 6434.3 =

i INVe198.1 i

: =i

i 2

: zl

| <

! il

: o

; i

i Q'l |

: 5l

‘. gl

i =

i

|

|

i

]

|

i
100mm x 100mm x 25mm
TEE  (GALY)

Crah) 7acraR. 08
PPROVID SUBSTIIuTE

00250 men —‘

FIBCRGLASS LI I L, S0 mm 2aliy
TIBLRGLASS LID T ;L————‘ : /jy_iaéf——{\__,‘sjﬁi_
T ;

FILL wiTH 5.3 W NIN

R0 ; Yo mem WiH SIA
eRsaC | [T R IINCRETE COLAR
! | | 300 mm TRIIK
: Vg mm oy .
| | 5C rmm '
Y | ®endctn :
506 mm MAX } : A
! 50 me SCoED 40

a0 mn‘ GALY PIRE SALvVan]ZED
STEL

00 mm o« 100 mm ¢ 38 mm
TEE (GALY]

0 mm x 50 _mm
x 75 mm TEE (GALV

% 50 mm

100 mm X T mm
PYC TEE, SOC x %0OC X FAT

PISTON-OPERATED ¥ALVE
50 mm PRESSURE
YALVE

0 (Z\ SECTION

m x 30 mm PVC U NTS
ReD BUHING €816 X Fp T -

S0mm BRION (TYP)

GROUND HYDRANT WITH
/_ GARDEN HGSE QUTLET
FROST -PROGF

14728K23 (ICAT $8)

RAD
=z
ZE
| N
25mm GALY sn.—/ .
NIPRLE - 500mm LONG
CONC BLOCK
30mm x J0mm x
1emm THICK

FENDETATL
\T/ SCALE: NOME

UUE/KL-v4-/0,

H-2-8317487 SH

noy .

2

~




- \j/\}
TN
N137874. 4G
St e 19;.070'

NORTH \ :
[ ==o =t G-QUQ =

9 13317.005Y

(12 walER vOLUME
SIPMONS

N137657, 31

' TR

\/\

wEsT SIDE -.i

—— 19}

194

hY

(
/

@ E573464.70

Rt

'

1

SEE INLARGLD PLAN
H-2-817438 SH2

1
|
|
i

2

‘

I

11 Nigie25.40 &
INVT FL 194.060 TYP

4.06
ALL PIPES ZAST SIDE

i
R | |
A G
1 \ i — (3} CAPS
N137613 80 W i JT/- :
! i l I— 1 o\ 917486
3 3 2 317
L 3 =]
2
N137596.8 . | |
E573524.1 ] N137600.77
LYSIMETER W ’ PLASTIC
SIM AS SHOWN i | HANDHOLE
ON H-2-B17485 T
|
1 M,

!L

{ NT37589.27
i

s

£ PvC TYR \ [

mnsgs 43 NCEE17488

A

N117579.10
P A——

L
N117574 .10

Vi

N137580.1

/]

N137552.4

WATER COLLECTION
1 PIPES (TYF)
N137544.73

m.}?sﬂ.u

" N\J?&Jﬁ 68

137529 23 CQNTROL LiINE
TYA BOTH SIDES
3
N1AP421.48

INVT €1 195.120
TYP BOTH SIDES

/1
1%
-:T/

=T

2
ey
See

75mm PVC BRANCH

=)

\I/
150mm AvC TYR—"0,.20 M

T&mm PYC BRANCH

TEE +50mm
75mm TP

SCALE w2

TYP 2 PLACES EAST SIDE
TYP 2 PLACLS WEST SIDE QPP rANQ

75mm PVC SRANCH

15Qmm PyC TYR

75mm PYC BRANCH

CONTROL LINE (& PIPE!

IRYT EL TYP AL FIPES

[R

199mm x 90° £LB WITH
T50mm x 7Smm RDCR 85

DETATIL
SCAL: 1150
TYR 1 PLACE EAST SIDE
TYR 1 PUACE WEST SIDE OFP HAND

¢

® @

&
&

CONTROL _LINE

150mm PVC TYR

75mm PVC BRANCH

odomf |
mr 0.90 W

INVT EL TYP ALL PEPES

TE[ I$0rnm % 75m

PLACES EAST SIDE

Tf‘P B PLACES WEST S1DE OPP HAND

6%9 DETAIL
SCALE: 1750

190mm PVC TYP

MG TYP

- DOE/RL-94-/b, Rev. v
2 :
a ol
6@ & gz -
S & 2 3
=
Z g
by & 3 o
) =
CONTROL _INE (& 32720 l 1 § E
INWT I TYP ALL SIPES T —_— SYBGIADE D 1 EL s e
i TOF CF SLP
75mm ¢ 45 '
S TIE 1B0mm X EC
TEmm YR
AN SECTICN
w SCALE: 1:50
(DNDETAIL K
@ SCALE: E{
™ 7 PLAC‘S EAST SIDE -
TYP 2 PLACES WEST SIDE OP@ HAND o
@ 3
- B 5
u.l{ o 21
z a5
:I oo O
g 8 -
al g
0@ | 39
H
]| @ 'L 19540
£5(E9 ————

7amm x 5%
ELE TrP

| contRoy vine g pimE) /\ SECTION
TRVT EL TYP ML FIFCS p SEALE. 150

!
o
€"

™)
=
3 =
T ’ &l ™— 150mm x 90* EL8 o
__l cgm WITR 150mm x 75mm ADCR ESHG ja z
B 3
E 3
LY DETATL 25
Q
- SCALE: 1:50 32 —
TP 2 PLACES £AST SIUE o ol 2
TP 2 FCAGES WEST SIDE aPe HAND o i A
Et 1954
T 1 =TGR oF
Ll
Z 75mm x «8*
PRV = ELR TR \
-
i ‘S
E /S SECTION
’8 .-  SCALE: 150

®

150mm PVC
75mm PVC

150mm » 90° (LB WITH
1%0mm ¢ Smen RDCR BSAG

A

DETAIL

H-2-817488 SH



NORTH

~EADLR ELSCW

AT [;S _l

& _330mm Pyl <CA0CR

TSmm FvC
JRAIN PIPL —

3 USE FITTINGS AS
NORTH - - ‘ .

L A
e |t —

1 |

|

3fcm )
REE.

FTYWATER VOLUME SIPHON 2low
N TR Triaces 9

VENT 30Cmm DRAIN LINE
SEE SECT@ —

¢ N137652.53

300mm FPVC HEADER
—— ey

TGO ACMIEVE ALIGNMENT

. ? «57mm OLER =
50!5’ Cﬁﬁﬁﬁaﬁ (T CENGAOLE w1 TaTEN
62 PTni

SIP=ON STTER 11 9Y i 6ESmm TQTAL 3S
SRENCO SYSTEMS ING { SERIES 1730 v
DR APPRQVED SUBSTITUTE UTILITY wauLT 20

LY 1 C0A
IROXY BASED

'EXmm LXTENSICN
2NGS

i =

REQUIRLD

TSmm BALL VALVE

SIGHT (LASS SECTION
79mm CLEAR PYC x 300mm LONG
SOLVENT CEMENT TQ 51D

YC COUPLINGS. HARRINGTON
JICS 108-01C OR
SUBSTITUTE

DELETE INLET DROP

AT SIPHONS 3E, W,
6E, AND BW

PLOAT FUL3
COSE COUNTER

IL 15213
LOW waTER

-12.0%

400 mm

FABRICATE 1BQ" RETURN
WiTH £LBOWS

l ‘ 1EGmm PV
t55mm x 2C* T8

150mm ¢ 5G* CLB WITh
o 150mm x 7Smm RDCR BSHG

€
"_“‘:L_"_G_"\'\!AppHOx]
‘-b—_—_

150mm TEE AND VENT ASSY
AT € AND W ENDS ONLY
SEE ENLARGED PLAN -
SIPMON VAULTS

.[ {%0mm x 90" ELB
/_ 9 10 FLACES

15Gmm DOSING SIPHON (RYC]
MODEL 624 8Y ORENCD SYSTEMS [NC 4

QR APPROVED SUBSTITUTE

INSTALL PER MFR REQMTS

Ty

150mm PYC TYP

COAT INSIDE WALLS AND
FLOOR w/PERMA-GARD 111
3r NEQGARG OR APPROVED

SUSSTITUTE. INSTALL PER

MFR'S RECOMMENDATICNS

AFTER PLACEMENT OF SIPHON,
TEMPORARILY BRACE PIPING
AND FILL SOTTOM OF vauLl

WATER TIGHT
SENETRATION

=~ COLLAR

P SUEGRADg

EL 191.70

Ws0.3 M OF CONCRETE

3071 OF CONC

ECTICN

(RS

10_DISPOSAL BASIN

E FINAL TREATMENTS

OWG H-2-817493

VENT
SEE SECT @

300mm PYC HEADER & N137653,74

(8

WATER VOLUME

SIPRON SEE
WD -

DRAINAGE

PIPE TYP ——<

_gm 2 . & N137651.5%

AT 2.4

- i h pT—
: PR I || - £ £ g g £
£ o 2ol g g 8 4 s
! ﬂ :L‘- : i ~ . P~ ~ ~ ~
[ 3 TiE
~
= l
|
e = ( —o
=13
N33I7624.40 —— M T.l‘)_: 150mm TYP
K 150men TYP LCNO0Z PVC PIPE TYP
v

i
e 1s0mm x 90° ELO

3
0.30 M8—% St Sioee

ENLARGED PLAN

- SIPHON VAULTS

ﬁ SCALE: 12100
OETAIL \C9 INVERT ELI.ESVATIONS

PIPE EIEIEEIEIEIEE

B ® @] ®

INVT EL TOP . wm.omimmmd193.990{193.950':91950 1939401 192.540
.

182560} 193.580] 163.590] 133.610] 193.630
193.280] 193.2780] 193.260{ 193.270

INVT £0 S0TTOM 1193.270]193.780] 192.280] 193.260( + 53.300| 193, 300{ 1933001 183.300/
f

SCALE: 1514

300mm x 90° ELS wIlH
200mm x '50mm RDCR 9SHG
£ AND W ENOS ONLY

300mm x 150mm TEE
TYRICAL 10 PLACES

300mem PYC HEADER

INVT EL 181.300
£ AND W ENOS

"S-
P E
& n

SE E’z[‘ 3 ey
o =] o |
- u‘}r.l uy W
o O | w0
ol ~ | P~
Lt ﬂ; -
.-E o5 2 2
z ZE 6 ez e

2006mm x 90° EL8
{HEADERS)

"

L ey
300men PYG m_/ég"‘#,,‘ 45

INVT EL 30810

BASTN

330mm TEE

FCNDORAIN LINE PROFILE

W SCALE: 158

150mm PVC

75mm x §0° ELB

180mm x 90° ELB
WITH 450mm x 75mm
ROCR BSHG

75mm

H
ave Lo
v g

TYPICAL 12 PLACES
{6 PLACES GPF HAND)

(INDETATIL

DUL/NL T s~ uy,

nov ., w

/—W-'SOmm x 90° ELB
e 190mm PVE

10 OISPOSAL

\o/ SCalE: NONE

H-2-817488 SH

Pl




9 13317. 005
l?\[ﬁﬂSn

OOE/RL-94-76, Rev. 0

]
1 .-
i AGPHALT TEST Pap - FOR | < BARRIER
\ i (OCATION SCE =-Z-B174G3 SH 1 |“ ! vowm - cow 1
\ ; : 1 !
\_/_\ & \ ; |
4w 40 M 40 M | 4.0 M s W |
: ‘ ; i 1
17w M ey m : TS : ‘
|
: ! I b ‘
! i - o
H i | i il ‘ .
H ! i o NOTE:
i : ; der w T gE M WilTH OF SAVER PASS ©
| ! T : AS SHOWN - AT NO TLIME
| i | | S i SHALL T8SE SLA
y ! I .. o fonfacT:
| : i ier w 2.3 =
e I . I T
! i 1 i ; ! ]
— SUBSIDEWCE PEST | | 1 ;
L3N reN _ﬁh—j | END_OF CRUSHED GONCRETE CuRB : i . I .- | se
j " SURTZCING TOR 3 | i 27 M : 5.7 M . 5.7 ™ - 25 M
NEZEIIS ——— - COURSE ! i e ' ! i
' ‘ | ! ; ! ! ! |
1 e ] ' ‘ 8675 ‘. ‘ ] |
: ! | 51376250 ; ; ) .7 u ) 57 M | 43 M .3 M
N 1./ —l Pl - N 1787,80 i 06t FLUID ARSLIED i i : \ ; E | ' ’
] 3 | 196.64 LUIE L i
! EEL ,E ! 2N 196, §U iL I ‘ { \ ﬂ I ASPHALT . ! ! [
b ’/ z 60 = N0 COLLECTOR I an | ; | ] R
Lisg mm 3 / GUITER (TYP) END OF : I 16548 i i S
HIGH CONC 3 H ASPHALTIC o : T B | i |
! ) g . l CONCRETE T 7 —, I 561 L i ! 9.5 W
i - ‘ . s COLLECTOR | i
- ’ a : e i GUTTER (TYF) |
E| —— 2 247 ‘ i/ 3628 1 | |
- I I A | 156.09 : I
! - o @ I\ 7 X ! -
! N127604 .6 i o’ le TC65 4 [
J . -~ W . PAVER PASS ! 4 - ASPHALTIC | |
'l EA ' I —
| g T COLLECTOR GUITER (TYF} geam (Pl . I CONGRETE—
! sczutag.nmcsn SEE DETAILS x '—._,_, i
i jn2-8174my snz\ ! H-:\-g:‘;qﬂ H-:-asl‘;-an ST
16%.65
= | = — { A 7 817489 SiH7 e
| Al | L
‘ | CRUSHED SURFACING /) i
~ | i R ——————— { ‘ roe CUUR’St_—/i N :
y : TOR SUBGRADE FREP
i R TITF l SEE H-2-817485 Ny
N1ITEHENE i ‘
150[ i-ii!GH I T M 9 M ! 19 M ! 4 W 1 IM |
™ : ; ; o =1
CONCRETE CURS Z (REF} IREF) (REN TREF]
wmme || | | NOTE: SPOT ELEv SHOWN FOR TOP OF ASPHALTIC CONCRETE ARE H-2-817485% SH2
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FORM 150 mm =1GH CONG
CuR8 AT 30QUNDARIES OF GUTTER 8
COLLICTION AREAS - SEE 5-2-817489 SM1 SEE /-'\5

TS !

ANGLE 750 mem x 150 mm

() FILL AREA AT LEAD EDGE QF ANGLE
WITH CRACK SEALING COMPOUND
IWSDOT wm41-10 SECT $-04.10)
\ TO ELIMINATE PONCING
\ TLUIS APSLIED ASPHALT WAY
BE SUESTITWIED — =

FLUID APPLIED
\ FASPFAL ;

i

!

3_$CREN -

133170057

W' SEAL
)

/ FLEXIBLE
_," NQ.

{

B

== 7 ' }E:

PIPE COUPLING
MCMASTER-CARR CaATsGg
4511K7B (TYF)

VERTICAL GFFSET
(BEYOND) SEE DETAIL L2
=/

"8 mm 315C
[ iGacy s
;

St

ASPHALTIC
CONCRETE

Vi /
(3 FORM CRICKEIS IN GUTTERS ‘ ' i
WITH CONCRETE 70 DIRECT ‘
WwATER DRAINAGE TO .
PIPE INLETS - SEE /

(1) SET ANGLL'IN BED OF —
ASPHALT BASED MASTIC COR
ROOF ING CEMENT SUCH AS
MCMASTER-CARR CATw98
: NC. T746TE1 OR 71

NOTE:

NUMBERS IN CIRCLES Q DENGTE
SEQUENCE OF CONSTRUCTION BEGINNING
AFTER APPLICATION OF fLulD APPLIED
ASPHALT AND 24 HOUR CURE

DETAIL -

IQTTOM CF
807TOM CF

ATER COLLECTION SECTION,/T\

SCALE = 15

GUTTER SCREEM - sas@ P @

200 mm ]

150mm|150mml

\ H-2-817489 SH1

300 mm

10, -
PIPE AT
ANGLE

150mml

(REF)

ONCRETE FTERRACE

Y

\

g FEE

[ — CONCRETE CRICKET

!
CuT e SRIND. QRENING \7 HORLZONTAL QFFSET
MATCH PIPE

SEE SELQW

AL din aee
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; TN oAl ST . Mg e - o,
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. o . 5 SEACES A1 G | /A FiLlC APSLIZD A3Pracl. apPi~ FLyiD Al ASEHALT 0 CRACKS
! ' = j [ AD EARLY TN THE MCRNING. PLACE St AR TarBING ABeLe 70
I UUT TER SCRLEN TYP | ! j’ APPL "D ASPHALT SATURATING JECTEXTILE 70 “"'E POINT WHERE 'HE
ANGLE S0 mm x L€ /B : | GEQTEXTILE ADHERES TO THE LGNCRETE CURBING
15 == x 9.5 mm g { 6 |
L6 x & ¢ 4} BUTT  EiE ! . . " T
P pEo st slices of f VIR oo e e T SIMESICN  cuantie |
|| SEE NTT ‘”*i T f i A | 3 Je| o .
- : < ' : }
, k\ \ i i A i } N e [ 2100 42875 u ]| 3]s u! z |
e N T — ; : :
i 11 vl ! 1 H s :
: = ——— . oV : EFER 7 } ! |
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| | / F P |
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t& 2LFE} TYP

[\-‘ CONTROL LINE

19 rm X 19 mm x 3 MM ANGLE

ATTACH SCRLEN BY WELDING

EVERY FOURTH BAR

FABRICATE GUTTER SCREEN

FRON ALLOY STEEL | SPACE CLQTH
& mm x 14 mm x
BCMASTER: CARR ca‘r T
No. 32477163

TRIM & FOLD ENDS AGAINGT
GUTTER ANGLE LEGS T0
CLOSE OPNG (TYP EA END)
QR MAKE CLOSURE FRCM
A\ 1+ GA SHEET ANG PLUG

wELD TG SCREEN

PIPE COUPLING

il J
£
E
=]
a
75 mm PIPE -
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FABRICATION

CONTROL LINE 1§

-

EDGE OF ASPHALTIC CONCRETE TERRACE

INTERMEDIATE EDGE OF ASEHALT]C [«

s UPPER
e

5

ENLARGED PLAN

PIPE COQUPLING

ANGLE - SEE @

510 WELDED ELBOW - 457

- COLLECTOR PIPE HORIZONTAL OFFSET

SCALE = 1:5

2.135%

<

£l
£

£
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N
_JI 25 mm

150 mm

DETAIL - GUTTER SCREEN

B
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ABUTTED ENDS OF INDEPENDENT
COLLECTOR GUTTERS - tNCASE

NOTE:

RICH CONPOUND.

IN CONTINUING CONC CURBING

$12€ QF NGRTH

o}
WELD ANGLE AT SPLICES USING g" 3UTT WELD.
CAT HEAT AFFECTED AREA wITH 2 CQATS
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SECTION - WATER COLLECTOR ELEVATION /N
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o/

SCALE:
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VERT
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L 150 mm o 150 mm o 150 mmo

N B-2-B17489 3H 1
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50 mm

75 mm PIPE

(GALY STU —\

%L_

75 mm PIPE
L~ Ghv AFTER

FABRICATION

e

ANGLE - SEE

<

-
,_

150 mm

2
| Y

STD WELDED ELBOW - 45?y

‘\ PIPE COUPLING

DETAIL - COLLECTOR PIPE VERTICAL OFFSET @

SCALE =

75 mm PIPL (GALY 5TL)

GALY STL | PVC

y 150 mm 1 150 mm

150 mm

75 mm PIPE [PVC)

o

]

J?_- ]

J

— I

REMOVE PORTION OF
ASPHALTIC CONCRETE
AS REQUIRED

DETAIL - COLLECTOR PIPE
MATERTIAL TRANSITION

SCALE = 15

FOR CONTINUATION
SEE H-2-817488

H-2-81748% SH1
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FRACTURED BASALT PLACEMENT

| SCALE = 1:1G0
1

DRAINAGE GRAVEL LAYER

SCALE = 1:300

| | H-2-817490
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a
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SCALE = 1:300

: LOWER SILT LAYER

SCALE = 1:300 .

H-2-8174972




9 13317, 004!

+00

FES Ve £ EXST RCAD . NOTES: DOE/RL-94-76, Rev. O

ggelg'ggm ExISTING 200 PAVED ROAD {12tn STREET]
’\_—_——_—\ / 1. FOR GENERAL NOTES AND LEGEND SEE ORAWING H-2-817484,
k / 2. POST BARRICADE: COMMERCIAL GALY $TU FENCE Fosirus .

= Y T-SECTION Jhmm s 39mm x dmen x 1.8 u tONG [f" x 4] < §7
- —— o —_— - _— — &Y MIN. SPACED APPROX B METERS W/STTEL FINGLE JAGK CHAIL
\4 ;
/

{TRAGE MO. 10 GALV.] ATTACHED TO PQSA'-S woNIRE CLIPS OR HOG RINGS.
DRIVE ROSTS Q.65 M INTQ GROUND.

1. PROVIDE HOOK ANG EYE FOR REPEATED CHALM REMOVAL AT
BOSTS HAVING TYPE “B° SIGN,

! - 7

EXISTING GRAVEL 4. INSTALL PERMANENT SURVEY MOMUMENT PER “WSDOT u21-Q1 STANDARD

TYPE UAT SIGN - SEZ ‘WATER PLAN H-§ EXCEPT USE STANDARD ALANK 32ASS (AP, CAP TO HAVE
SHAOULOER
L CwWG H-2-817436 DISPOSAL JASIN DEEPLY ETCHED QR STAMPED [N Smmid INCH} RICH LETTERING THE
(TYP g} 1/2 ACRE FOLLOWING (THE XS SHALL 3E THE NUMAERS APPLICABLE TO AS BUILT
NORTH N\ WMONUMENT LOCATIGN, 1N WETE
\ LAMBERT GRID WA STATZ 83 SOUTH
\ . e . . N NEXOOULXXX
i 7 oo — WO XK
5 Y N137728 ELEVATION
W ! XXX XAX MSL
. b4 5, PLACE & GUARD PCSTS AT 1.2 METER SPACING “*Q‘g"”‘o EACH PERMAMENT
5.5 M WIDE GRAVELED MONUMENT, RYCRANT, AND AIR R ‘VaLWE, PCSTS SHMALL BE 100 mm {47
AGAD - SEE PROFILE ‘ﬁ\ SCHED <0 STL PLFE, 1.8 METIRS (41 [N LEMGTH EMBEDDED G.§ METERS
: OM r-2-817498 ~ PQST BARRICAQE MINIMUM INTG GROUND. PAINT ABOVE GROUND PORTION SAFETY YELLOW.
; . """ (SEE NOTE 21 ‘
; INV_= 189.2 SO CALVANIZED STL
P | S ENG SECTION "OR_ P
f e 8" sten], E CORAUGATED STL PIPE L =
iL % Tl - - a7 = IasTacL
o~ 5; o MONUMEN
1 { M1 37705.0XX 5 2 5 o 5 a SEE NOTE 4
| —a : - - 4 & ~ = E B o (&Y GTHERS]
! w 2 g 2 - -
| Nt 37700.0X ! PIPE INVERT b4 : A1 37700.0XX
| P .
b P & /\J’_\—\ L N13737
| e
1 75 INSTALL ‘ 5 M RAD F e —+ 82
’ MONUMENT (TYP} - 7 —r : ] N
SEE NOTE 4 N T 7 =7 7 i ‘ 7 ASPMALT TESHT
ﬂ {BY QTHERS) \ N . PAD - SEZ @-517495
) 190,7 -
N13765%.0%X # ; .l - »i N137688 | _ R -~ B _ T
o STA 0+62.50 PARKIMN 1
— G
: TYRE "3 SICN e P ,
o — Nt
3 SEE WG H-1-817496 I [ -/l___ws_oA ) h —— A58
o N1.37879 l
— hd Fa
b y 4\ \ N 7 - '’
.~ m— WATER ORAINM LINE
2 AN SEE -2-817488
i = POST BARRICACE ARQUND
@ ) SARRIER (SET NOTT 2}
Pl - STA 14049 Y GURVE DATA ] )
N137646.31 R=2M &
£573389.00 A = £57 8 -
L o+ 22.69 M _ R I e
182 ! T = 12,74 W A A M S
Y, _BAPC g4g1.45 i
L\ i
A
-
o
g
' “ /g
\\\ /
N13TEeL_
“ TS/ A0T "
YPE "A" SIGN - SEE b
\ owe ";-2;-5174'95 NV - 19048 '
{TrP 20 ~
19y
N137626.7
- £573430.0
TRVT 195,
| : L
] | {——LOWER NEUTRON PROBE
L ACCESS TUBES - PLAGE
| 1 . GUARD POSTS SIM 10
] ; ; NOTE 5
.- i |~ PROVIDE POST BARRICADE
- R 2 SRSl o T
. A U FOR
1 | 1 § h SUBSTDENCE VISUAL WARNING OF STEEP
! 2 a @ ~ @ PCST - SEE SLOPS, - EMBED PASTS G.3 M INTQ
.. TEWP 100mm RAW o Ed 2 @ 2 H-2-317 485 l BASALT AND AMCHCR USING BASALT
| WATER [ABANDONEDI | | ! | ! \I | . ; i r CK
o ————————— — — — — — | — — - e —— L ——————
| FOR CONTINUATION SEf n-2-817493 SH2 \__ STA 148526
| ENO OF ROAD
' N137610.87
1

E57{54i75.00

FINAL TREATMENTS

SCALE = NS - |

H-2-817493 SH
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SEE

400, 0% %

T

€573

N137500.0%X%

TYPE “A" SIGN -
owes H—E-S!HEG\
(2-2-517494

- [] ] -
m m
i \
vy —— 198 —
100 _mm PyC RAW WATER

-r - - = - - - — - - - .
| e ! | H
la 100 mm PNG
! 3 T e RAW WATER !
| N CRAIN 1
H L
LA [RRIGATICN R

Novave PIT & RISER % VALYES - S
SEE He2-817447

INSTALL
MONUMENT
{8y QTHERS)

TEWP 100 mm RAW WATER (ABANDONED) R Vs

|

ISEA
EE
H-2-B17487 SH 2 %

PERIMETER
EROSION
BARRIER
15¢m THICK
COMPACTED
CRUSHED
SURFACING

ABOUT PERI-
METER SEE
H-2-817494

£575498 3

t EM RADIUS (TYR)

CONTINUED FROM
H-2-B17485

100 mm (PVC)

\

FINAL TREATMENTS

SCALE = 1:300

SEE #-2-8B17485

NEUTION PRCEE

ACLESS TUBES - PLACE
CUARD POSTS SIM 1O
NOTE 5 ON Sef 1 {TYM

PROVIDE POST BARRICADE
ABOUT EASTERN RALF OF TOP
BARRIZR SURFACE FOR
;{EUAL WARNING OF STEEP

LPE

MONUMENT
{BY OTHERS]

H-2-81/493
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A ,
t80mm SNCASEMENT . |

233 M ! 733 M
SEE DETAlL BELOW

50 M 33 M /%——\/

! 1
& I LA ‘ L, 6 M \ 16 M - 15Cmm INCASEMENT .
| N\
‘ 12 M - 150mm ENCASEMENT _/}-.
208 7 ] |

1 N\

2c2 \ \
UPPER NEUTRON PROBE
ACCESS TUBES - SEE
199 s H-2-817443 FOR LQCATIONS
Y e
1986

=

193 £XST cmm:—/ &

PERINETER EROSION BARRIER
150mm COMPACTED CRUSHED SURFACING
SASE COURSE CONTINUOUS AROUND
PERIMETER - PLACE AND COMPACT
FLAT (10mm IN ) M)

CLEAN FILL SIDESLOPE
B RN BRAVED] NEUTRON PROBE ACCESS

TUBE (§5mm CNDI

£

i50mm IINCASEMENT TOR
NEUTRON PROBE ACCESS TUBE
SLOPE CIOMSTANT
AT (-12T EAST TO WEST

i —————————= ]
R N
RSB WAL
e e A N b T
U e e s G .1

s &%4&;@__‘5“__ Ll ..‘:_'4!'
e A e s e T —
e EEP ik A PR AR AP PL s
o
G e o e I AR S T oA S BT Y o
R PR R R o R e e 3 s
A e 450 g a
i Rl R e e KPR 2
A TOA T T O ST T + T T

e s e xr',a;.f;.’ : -.
Vv"?vv R AR ""@YV TR
T
N N AR NI, AR I
-
iy
R, 2
e
; é§§V§A§" ?VKJ%%0~Q§'

0
A .w%?kf
ﬁﬁ?\i";&&; R

DETAIL

SCALE = 1:75

\ SRS
gt £
~ 1 : : 150mm ENCASEMENT
EXST 216-8-57 FRACTURED
cria : FASALT
/AN SECTICN ‘ :
@'mwsa B SCALE + 1:150 :
‘ \ 51
f=1
e =3

[
TOP COURSE
MATERLIAL {BASALT

O
[ i + et
(ST ¥ 2O SIDESLOPE CNLY]
oZoll _e2w. |lond

DETAIL - UPPER NEUTRON
PROBE ACCESS TUBE

16 W VERT CURVE - 150mm  ENCASEMENT ENCASEMENT
;
SCALE: NONE
16M 2M N M 2M 4 M 2M 2% J‘ M o 24
gﬁ‘?R‘N/&DMiX 10 M o%—‘ ul° E ' o o . lo = ‘c )
' / 23 g2 A3 g 2s 923 9x gR 93
Bl k] E] o o Sl Ll el = rad
. L 5~ o2 kd 52 Wl s w22
a > g - i
ARR E > el
BARRIER - S35 ez 2 ez > a2 > alz #eg
| Q o Rl 22 S 2z = &z Sos
150mm ENG
AV 198,950 LQWER SILT "
TOP OF ENC

T e T A Y

tO M
SAND FILTER| T50mm /
GRAVEL FILTER| 300mm e, Smm $OC PVC
T i -
R el
BALLAS 820952000

LA s

e e SR < Ta S PIPE CAP (TYP EA ENDI
NCMWOVEN GEQTEXTILE SHOULDER

STACK CONCRETE SLOCKS
18 x 8 x 16 CMU) TD PROVICE
SUPPQRT (TYP]

BASALT | 1.5 M

DRAINAGE GRAVEL
IC0mm (WINY -—-ﬁ___\__‘;

CCOMPQASITE ASPHALY ——m y
{ASPHALTIC CONCRETE ]
CCATED w/FLUID

APPLIED ASPHALT)
150mm (MIN)

JOP QOURSE
100mm (MIN}

SANDY SOIL (STRUCTURALY FILL

AFTER IMSTALLATION OF
AGCESS TUBE HAND PACK EACH IN SITy SOIL
€ND OF ENC W/MIN 1530 mm

PLUG OF GROUT [TYP ALL ENCASEMENTS]}

]
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FLULD APPLIED ASPWALT
APPLIED WEST 3 M ONLY

@

=
[

t0mm S5T TUBING |
SUCTION l l
<

]
V—\Lgm;n 57 ruamc[ l_! r I
l

/) .

1.5 W LAP

mEM o B
| N
T } N | fr_
| | !J 1

a2
-

9 M (APPROX) SQUARE

PLAN - GEOMEMBRANE PAN {YSIMETER (UNFCLDED)

5.8 W SQUARE

DOE/RL-94-76, Rev, 0

PN

VT YR)

FOLD ALONG
TCLD LINES

TO CONFQRM
TQ DEPRESSICN —{

e

7

TRIM OFF
EXCESS

PLAN - GECMEMBRANE PAN LYSIMETER (FOLDED)

\ [
1 “"l 1029 M z
& LYSIMETER E
: P2
3™ o ‘;E
-
- ER
' SCALE: 1050
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143 M
0,6 M
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£ E A
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sz FINISHED GRADE 2
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BOQT - & MIN :

—
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AP U 25 @ sTL cALY ROD 07 oIa)
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[N

SAND FILTER

GRAVEL FILTER

= 1 100mm GALY STL PIPE
3 l /_ FILL W/GRAVEL FILTER uucﬂm
: 4
-
= ' FRAACTURED BASALT
g ‘ !I
1 T
l +
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B e —— L_..-n.‘
| A X ASPHALTIC CONCRETE
\—Q 127mm X &00mm SQ
2y« 2-0" 5Q)
Z00mem

NQOTE: MAINT [N POST #L
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COMPRESSABLE WASHERS - FAE
STYROFGAM BOARD

LM
WITKIN 1 Cu~/uETER DURING ALL
GCONSTRUCTICN ACTIVITIES

SUBSIDENCE POST

000 m

7N

SCALE: NONE

X

TERRACED EDGE

SUBSIOENCE

N137EC04 65 ,[T

150mm CURB/

4 BARRIER

ENLARGED PLAN -

POST - SEE @

SCALE:

150mm ASPHALT
CONCRETE PAVEMENT
(NQ FLUID APPLIED
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5.5 M

1:£0

03 W
3
—

CONSTRUCT LEVEL AT
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EL 190.85 ' M

1
)
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SERIES 173C &Y LTILITY
vauLT Co.
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COLLECTOR QUITER

SUBSIDENCE POSTS
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SCALE NONE
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GEOMEMBRANE
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CLAY LINER

CUSHION
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DETAIL N

SCALE: NONE \\—_—-)
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1a0mm
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‘Q-’z-amag SH1

DETATL
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95T TUBING
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~

“— GOMPACTED SANDY SOIL
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SCALE: NONE

—
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SURFACING
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ALL ARGUNCG
SANOY SOIL
FILL
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g
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7O IDENTIFY SUCTICN & VENT
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NOTES:
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i
|
]

J‘,,_._-——'-— 780 mm
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%ai-1Q FECTION §-28.2.
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HiCH
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- T AT
- ! ENVIRONMENTAL

|
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1
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MIN
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GRADE 1
10

by ———r—— 520 mm
PoM o i oMX
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| ELT T | '
- -
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134 = . 194 PATROL QR SER\/ICE ROAD
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s SEE QETALL 8 . -
— . o Mi37620 ‘ DT E—
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i — RISER, SEE \J NTS
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N137600 : ; JUNCTION & N H
j S 3 BOX l
A
E )_] GFCI - -
- ! ' . NIC NOTES:
£€ SMEET 3 FOR PARTS LIST
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T 2. SEE CONSTRUCTION SPECIFICATION W-2631-C2 FGR
SITE PLAN MATERIAL DESCRIPTION AND IMSTALLATION |NSTRUCTICNS.

SCALE: 1500 (METRIC) s
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ABBREVIATIONS ARE PER ASME Y1.1-1989.
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INSTALLATION.
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-
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J

T
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—l
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3
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).GOAF T
100AT
|- T
P ER 2P KT I P
o i I
) 1CCAF 100AF - T E %
60T SoAT BREAKER SPACES
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EXST POLE
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™ Yes
@ YFMR
100A RCPT 20A RCPT
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‘"i

e
15KV A N
mmcmmn
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-
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-
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) 503'; RCVF:T ZQA ch-;
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~—®

**—--—-c:) CONCRETE COMNE ANCHGR
SEE DET 5

— 4 |

CUPLEX CONVENIENCE {RRICATION
OUTLETS VALYWE
CONTROL
4"xd" WASHER

ONE_LINE DIAGRAM
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N
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1

CONCRETE CONE ANCHOR,
SEE DET

AN DETATL
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NOTE; SEE SHEET J FCR PARTS LIST
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Pt s DESCREAIION }
T T T [ TRAMSFORMER, 29 WWA, ';anv - 277¥ |
ARM,  MOOD x 4-Bs8 x ) W41 /187
@_ ___* @; 2 %E?ss s, 00 59}':-: 2, 3_ 3-5/8 #/4-11715 AN ][
P E] WOGD _POLE. GLASS 2. «0 Fy. LEMGIA
DOE (TP ERME »' 43 (v 3 pLACES) T BRACE, FROSSARM, FLAT. TAVANLTED STEEL 30"« 1% x 1 l
rj PR N BE‘{‘K‘:LC"I‘ SSHEEE l (g 3 Praces: 5 TRIPLE HANGEY BRACKET, 12 ANQ 74 SPACING %
—— - ] - @@ {TYP 3 PLACES) & 3CLT, CARRIAGE, 1/8"-18UNC-2A x 3" W/NUT
(TYP 3 PLACER (3 )—r = T e 7 T WASRER, ROUND, 1~ 0.0, « 14 GA = 7716 Ok HOLE
(NP 3 PLACE ¢ I3 (TYP 3 PLACES) (TYP 3 PLACES) v S & | NyT, MF_LCCK, SQUARE 378 -16unC-78 i
v Laces & . = - O] il "L (TP 2 PLACes 3| CONDUIT GROUND CLANP ]
RGN s (TYR 3 BLACES) [N— ] i RTEID STEEL CONDUIT, 1177 )
- T WEATHERHEAD FOR 1777 CONDULT 1
2 1 12 JOLT, SOUBLE-ARMING, 58" DIA. #/4 NUTS, LENGTH 10 SULT I
G P 3 ALACES) oOwN GuY 13 | WASHER. SQUARE, 2-1/4 x 3/16° TrK 1 11716 GIA MOLE i
= = @ (TYP 3 PLACES) s INSULATOR, PLN TYPE 7 NECK, 15 Y AGRCELAIN. 17 THREAD PER T
/C\ PLAN ANS[ 55-3, W/RADIO NQISE FREE GLAZE
48) (TYP J PLACES) 15 gm FQR U;Slwlam\ac FQRGED STEZL. 1" LEAD THREAD wiTH 5-8° —i
1 ¥ ¥ - HANK x 12-1,2" 1 :
! ‘a N {16 | STANDARD EYE NUT, &/8°
- 17 INSULATCR, DEAQEND FYPE. 15KV, EPOXY STEEL COMPOSITE. LEAKAGE
OISTANCE 18 IM. 15000 L8 TENSILE STRENGTH
16 | STRAIN CLAMP. FORGED STEEL, GALVANIZED
1 19 CONDUCTCR, 3ARE 7 STRAND #6 AWG MEDIUM =ARD CRAWN COPPER
- - ALl = 20| STRAIGHT THIMBLE v BOLT_ 58" < LENGTH ;48 REGUIRED W/RUT
- = 1 2! ! CURVED WASHER 3" « 37 « 1/4" 11/16" DIA HOLE
" 4 e M FMR TANK 23| PREFORMED CUY GRIP OR 3 INCH, 3 BOLT GUY CLANP
GROUND LUG 23 INSULATGR, CUY STRAIN, PORCELAIN, 270,000 LB, TENSILE STRENGTH
- . {TYP) PER ANS[ 54-4
(TYP 3 PLACESK] » - y 74| GUY CABLE. 7 SIRAND 7/16" SEIMENS-MARTIN
I 45 (7P 25 | ANGLE THIMBLE EYE BOLT. 58 1 LENGIH AS REGUIRED
76 THIMBLE £YE wul, 5/8° :
5 T3 LENCTH AS REQD | 27 :%.CESPL.A!'E. CURVED, 2-1/727 x 77 x 3/18" W/ 97168 & 117167
(TYRI(H | ] 28 (AC SCREW. 1/2° x & LONG .
";1_.‘ 25 PLASTIC GUT GUARD, YELLOW. 8 x 1-1/2" rULl RQUND
8" i) ANCHOR ROD, DOUBLE THIMBLE TYE, 3/4" x 90" LONG
‘ [ggg{?“” T1 | GUY ANGHOR, CONCRETE CONE, SEE DETALL 5
L m—— — — = 32 GUYING STUE POLE 15 FOOT. CLASS I |
‘* \ 7 33 | PIPE STRAP, ONE HOLE MALLEASLE IACN W{TH BACK SPACER
TF | kD CROUND ROD, COPPERCLAD STEEL, 5/8 DIA « 8-0 LONG
I POLE_1Qe PIN, PRESSED STEEL. 1 OLA LEAQ, 120" LENGTH
) AN ELEVATION £ MACHIRE BOLT. 5/8 . LENGTH AS REQD (WITH NUT]
& i,/ f 37 STANDOFF_PIN, LAG SCREW TYPE, rORGED STEEL. HOT DIP
GALVAMIZED, 38" OLA SHANK, 1 A LEAD
1 MOTLINE QATL CLAMP. FOR 2/0 ACSR
|: HGTLINE CLAMP, GRONZE, FCR ¥6_AWG COPPER
E GROUND ROC 7O CABLE CLAMP, COPPEH, COMPRESSION TYPE or
1] po———(E3 (e EXOTHERMIC WELD
4 SPLIT BOLT COMNNECTGR FOR COPPER GROUND WIRES i
3,112, 1 12 GND, ___J . I HGILINE BAlL CLANMP, FOR 36 AWG COPPER 1
e ENETED 2 13 | DISTRIGUTION POWER FUSLHOLDER 144 KVA ]
gL ———(3§ HIGH VOLTAGE oM 3 82, 1 w8 GND, - s ! LIGHINING ARRESIGR, 15 KY ; —
141/2°C [ CUTGUT/ARRESTOR SRACKET :
! {18 Low VaLTAGE GO 6 | FuSE, UNIT SURRENT AATING SE. 14,4 v
ol 47 | POWER CONOUCTCR, 800 VOLT, 31 AWG COPPER, TYPE THwn TRauL
e 48 GROUND WIRE, %+ AWG INSULATED COPPER CINDUCTOR
L ) 44 METER ENCLOSURE, G0 VOLT, QUTCOOR
CRADE ]= 0 30 KW HOUR METER
A i ' ™~ 9 5 PANELEGARD, 4807777 YOLT, 100 AMP, 18 GLRCUIT. WITH 100 A MAIN
- — 1 | CIRGUIT BREAKER, NEMA 3R ‘
1 % 10" (MEN TYP) 1 28 CNO 2 02 52 l ?zlgjﬂgwsgl_%n;ga CUTDOOR PAGKAGED Powsﬂ SUPPLY, 15 WA,
1j_4f - -+ —‘I\‘“i (‘:N;‘J"" /—GRAUE L %3 | FRAMING CHANNEL, 1-5/8 = 1-3/8 GALVAMIZED STEEL . |
(Tve . ] —— [P - Y DOUBLE FRAMING CHANNEL 3-1/4" x 1-5/8"; GALVANLZED STEFL
(m): _ 1 g IEZ SR S 78N l ! 55 | wOOD POLE. CLASS 3, 40 FI. LENGTH j j Jl
° | COMGRETE ) AVC COATED RIGID STEEL CONDUIT, j-1,2° ]
- 7o vALVE BASE (TYP} 57 TRAFFIGC GUARD POST. (MATCH E£XISTING POSTS AT FIRE H\’DRANU
sz pu—‘—\L(L L UUPLEX RECEPTACLE, SPECIFICATION GRADE, 20 AMP, 123V, 2 POLE,
g WIRE GROUNOING, NEMA CONFIG S-20R, GFCI )
l Wz L=z - | 1 RAINT[TE JUTLET ENCLOSURE, INDUSTRIAL GRACE, TATMAC CORP .
S S5 UEF m PNLED | _GAT NO. 26310 OR EQUAL )
b'—__‘ t ‘ 50 | SINGLE GANG TYPE FS OUTLET 20X ‘
1 \ 81 SINGLE RECESTACLE. 20 AMP, 125/25QV. 3 POLE + wIRE CROUNITRG,
» / NEMA CONFIC t4-20R
52 RAINTITE OUTLET ENCLOSURE TNOUSTAIAL CRADE, TATIAC CORP.
TO MIN] CAT NC. 30310 OR EQUA
PwR CTR a3 SINGLE RECEPTACLL, 3Q AMP. 125/250v, 3 POLE, & WIRE CROQUNIDING,
L NEMA CONFIG 14-50R WITH WEATHERPROOF 80X AND LIFT LiD COVER
| 84 TWO GANG TYPE 75 QUTLET 80X ! i
§-9" MIN 20°-0" MIN 5-0" MIN [ 785 RECERTACLE, WATERTIGHT, 20 AMP, 480V, 5 POLE, ¢ WIRE Wilr 15°
ANGLE BAGK 80X. HUBBELL CAT NO. \20RTH OF EQUAL.  FURNISH
1 WITH MATING PLUG, KELLEMS STRAIN RELIFE GRIP, AND 30C FE:T oF
! + CONDUCTCR 212 AWG, 500V, TYPE SQ PCWER CORD.
& £ 1 NP, WIiRE, 4
BN ELEVATION & ® P T M OOR e, f:‘toussfﬂnsog‘ s e B i‘oNACzL:‘,E oR
. /é\\ DETATL TQUAL.
h NEEEEE & 57 SINGLE RECIPTACLE, 20 AMS, 125V, 2 POLE, 3 WIRE GROUNDING, NEMA
T — ‘ CONFIG LB-20R. FURNISH WiTn MATING PLUG
| | 88 | °vC COATED RISIQ STEEL CONDULT, 3/4°
‘ [ 83 JUNCTION 80X 127 x 12" 6" GALVANLIZED STEEL W-SCREW GASKETED
A COYER. NEMA 3 '
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