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1 Introduction

The 300 Area encompasses approximately 105 km? (40 mi?) adjacent to the Columbia River in the
southeastern portion of the Hanford Site. Within the 300 Area is the smaller 300 Area Industrial Complex
that was home to uranium fuel production as well as experimental and laboratory facilities. Solid waste
generated from uranium fuel fabrication and laboratory processes was placed in burial grounds and
shallow landfills while large volumes of liquid waste were discharged to ponds and trenches designed for
infiltration to the underlying soil. One outcome of these past activities was uranium contamination within
the soil and groundwater. Most of the 300 Area Industrial Complex wastes sites have been remediated,
but a persistent uranium groundwater plume remains.

Under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), the 300 Area is divided into three operable units (OUs) for remedial actions: two soil sources
(300-FF-1 and 300-FF-2) and one groundwater source (300-FF-5). The 300-FF-5 OU encompasses
groundwater contamination from the 300-FF-1 OU and 300-FF-2 OU waste sites and does not include
groundwater contamination that migrates into the 300 Area from other areas. The remedial actions for
source and groundwater OUs are presented in the 300 Area record of decision (ROD) (EPA and DOE,
2013, Hanford Site 300 Area Record of Decision for 300-FF-2 and 300-FF-5, and Record of Decision
Amendment for 300-FF-1). One of the selected remedies common to the 300-FF-1, 300-FF-2, and
300-FF-5 OUs is enhanced attenuation (EA) of uranium using sequestration in the lower vadose zone,
periodically rewetted zone (PRZ), and top of the aquifer. Uranium sequestration is intended to reduce the
mobility of uranium and is planned for the location deemed the highest source of contamination to the
uranium groundwater plume.

The uranium sequestration remedy required by the ROD for 1.2 ha (3 ac) of the 300 Area Industrial
Complex was planned in two stages (Stage A and Stage B) per DOE/RL-2014-13-ADD2, Remedial
Design Report/Remedial Action Work Plan Addendum for the 300 Area Groundwater. Stage A was
completed in November 2015 and consisted of infiltration and injection of polyphosphate solutions within
an approximately 0.3 ha (0.75 ac) area. Sample data collected during and after the Stage A applications
indicated a high likelihood of treatment effectiveness; therefore, Stage B is being performed in a similar
manner in an adjacent area of approximately 0.9 ha (2.25 ac). Figure 1-1 is an aerial view of the 300 Area
Industrial Complex showing the Stage A and Stage B EA areas. The figure also shows the adjacent waste
disposal facilities that contributed to the underlying contamination.

1.1 Purpose

The purpose of this report is to document the final design and installation of the Stage B uranium
sequestration system. This report also provides information and lessons learned on the installation of the
Stage B system. The system is designed to inject polyphosphate solutions in the lower vadose zone and
PRZ to sequester mobile uranium. System design and installation criteria are found in SGW-60243,
300-FF-5 Operable Unit Stage B Uranium Sequestration Functional Requirements. Site layout plans
and equipment design sheets are contained in Appendix A. Sequestration activities were performed in
accordance with requirements established in the remedial design report/remedial action work plan
(DOE/RL-2014-13-ADD2); the sampling and analysis plan (DOE/RL-2014-42, 300-FF-5 Operable Unit
Remedy Implementation Sampling and Analysis Plan); and the sampling and analysis plan addendum for
Stage B (DOE/RL-2014-42-ADD1, 300-FF-5 Operable Unit Remedy Implementation Sampling and
Analysis Plan Addendum for Stage B Uranium Sequestration).

1-1
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Figure 1-1. 300 Area Industrial Complex and the Stage A and Stage B Enhanced Attenuation Areas
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1.2 Site Description

This section provides a general summary of site geology and hydrogeology. This information will help
explain the technologies and methods that were used to install the Stage B uranium sequestration system.

Figure 1-2 shows a cross section of the general geologic features in the 300 Area Industrial Complex.
The ground surface in the 300 Area Industrial Complex is relatively flat, except for a steep slope on the
east down to the Columbia River, which is the only surface water feature in the area. The surface
elevation for the 300 Area Industrial Complex is approximately 115 m (377 ft).

The vadose zone comprises backfill materials and unconsolidated sand and gravels of the Hanford
formation. In the 300 Area Industrial Complex, the average thickness of the vadose zone is 10 m (33 ft).
However, the vadose zone thickness varies with the seasonal stages of the Columbia River and distance
inland from the river.

The unconfined aquifer occurs in the highly permeable, gravel dominated Hanford formation and in the
underlying, less permeable sands and gravels of the Ringold Formation member of Wooded Island —

unit E (Rwie). In some parts of the 300 Area, a low permeability, fine-grained interval occurs at the top of
the Rwie. It is common to find these fine-grained sediments reworked in the overlying Hanford formation
as rip-up clasts of clays and silts. The rip-up clasts range in size from a pebble to several feet in diameter
and thickness. Below the Rwie, the Ringold Formation member of Wooded Island — lower mud unit
(Rlm) is a confining layer characterized by very low permeability, fine-grained sediment. This hydrologic
unit prevents further downward movement of groundwater contamination to the deeper aquifers. The
thickness of the unconfined aquifer along the Columbia River shoreline is about 25 m (80 ft).

Seasonal variations in Columbia River stage cause changes in groundwater elevations in the aquifer
resulting in variable saturation of the vadose zone. These fluctuating groundwater elevations create the
PRZ shown in Figure 1-2. Generally, wells adjacent to the river within the 300 Area Industrial Complex
show higher variation in response to river stage changes than wells located at increasing distance from the
shoreline. The PRZ in the 300 Area Industrial Complex ranges from 0.32 to 2.2 m (1.0 to 7.2 ft) in
thickness, depending upon operations of Priest Rapids Dam upriver and McNary Dam downriver from the
Hanford Site.

In the 300 Area Industrial Complex, the vadose zone, PRZ, and upper part of the unconfined aquifer
occur within the unconsolidated sands and gravels of the Hanford formation. Groundwater flow velocities
through the upper aquifer in the Hanford formation are rapid, up to 18 m/d (59 ft/d). The groundwater
flow direction changes in response to changes in the river stage. Groundwater flow direction beneath the
300 Area Industrial Complex is predominantly to the south-southeast when the river stage is low

(typical throughout most of the year). However, when the river stage is high (typically late spring and
early summer), groundwater flow direction may change to south-southwest.
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1.3 Objectives

The objective of uranium sequestration using polyphosphate solutions is to reduce the mobility of
uranium in the vadose zone and PRZ that is the primary source of contamination in groundwater.
The specific objective of the Stage B polyphosphate applications includes the following
(DOE/RL-2014-42-ADD1): deliver three pore volumes of polyphosphate solution uniformly to the
lower vadose zone and the PRZ to sequester uranium.

1.4 Sequestration System Overview

EA using uranium sequestration is being implemented in a 1.2 ha (3 ac) area in two stages, A and B.

The Stage A EA treated a 0.3 ha (0.75 ac) area, while the Stage B EA treated the remaining 0.9 ha

(2.25 ac) area. The purpose of Stage A was to perform the remedy on a small area, evaluate effectiveness
in meeting the goals of the ROD (EPA and DOE, 2013), and establish a baseline from which to refine
operations for the larger Stage B area. Based on an evaluation of Stage A results, which included a series
of data quality objective meetings, the implementation process has been refined for Stage B (Section 2.1.1
of DOE/RL-2014-42-ADD1).

The Stage B treatment area consists of two segments where injections will be conducted: a small western
segment and a larger eastern segment (Figure 1-1). The segments are equipped with 48 injection wells,

24 monitoring wells instrumented with data loggers, and an electrical resistivity tomography (ERT)
network. Injection and monitoring wells are constructed with permanent casing and well screens.

The injection wells are drilled to an elevation of 101 m (328.3 ft), with a lower screened interval nominally
from elevations of 105 to 106.5 m (341.3 to 346.1 ft) and an upper screened interval nominally from
elevations of 108 to 109.5 m (351 to 355.9 ft) separated by a 1.5 m (5 ft) long blank section of casing.

The monitoring wells located in the Stage B treatment area are designed as monitoring pairs: one screened
in the PRZ and the other screened in the aquifer. Downgradient monitoring wells located outside the
treatment area are screened in the aquifer. The PRZ monitoring wells have a screened interval nominally
from elevations of 104.5 to 106.0 m (339.6 to 344.5 ft). The aquifer monitoring wells have a screened
interval nominally from elevations of 102.5 to 104 m (333.1 to 338 ft).

Eighteen injection and monitoring wells were completed with ERT electrodes attached along the outside
of the well casing. ERT will be used to monitor the advancement of the injectant-wetting front in the
vadose zone and PRZ. Groundwater monitoring will be conducted using 24 new and existing monitoring
wells in and around the treatment area, along with other nearby wells in the 300 Area Industrial Complex
that may be affected, to assess changes in uranium concentrations and the lateral spread of phosphate.

A sample collection system was constructed to facilitate collection of the groundwater samples.

1-5
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2 Sequestration System Design and Installation

This chapter describes the design and installation of infrastructure required for the Stage B uranium
sequestration system, which is composed of the following components:

e Injection wells

e  Monitoring wells

® Decommissioned wells

e Chemical mixing skids and other site infrastructure

®  Submersible pumps placed in the Columbia River

e Chemical storage tanks

¢ ERT network

e Sample collection system with purge water storage tanks

e Data loggers

Each of these components was installed as a separate part of the work breakdown structure (WBS) for the
project in accordance with SGW-60243. The following sections focus on design and installation of each
component of the system.

2.1 Injection Wells

The following subsections describe drilling and construction of injection wells within the Stage B EA area.
The wells were installed in accordance with SGW-60287, Description of Work for the Installation of Forty
Eight Injection Wells and Nineteen Monitoring Wells in the 300-FF-5 Groundwater Operable Unit, FY17.

The Stage B injection system consists of 48 combination lower vadose zone/PRZ injection wells. Each
injection well is constructed with two screened intervals, with one screen in the lower portion of the
vadose zone and one screen in the PRZ. The screens are separated by a bentonite or grout seal to allow
isolated injection (using inflatable packers) into either the lower vadose zone or the PRZ. Figure 2-1
shows the location of the 48 injection wells within the Stage B treatment area.

The injection wells were drilled using a Terra Sonic™ 150 cc sonic drill rig. Figure 2-2 shows the drill rig
onsite in the Stage B area. The 48 injection wells were drilled between February 1 and May 23, 2017.
A summary of the drilling and well construction details is contained in SGW-61092, Borehole Summary

Report for the Installation of Forty Eight Injection wells and Nineteen Monitoring Wells at the 300-FF-5
Operable Unit, FY 2017.

The target drilled depth of the injection well boreholes was approximately 10.8 m (35.0 ft) below ground
surface (bgs) for the wells without ERT electrodes and 13.6 m (44.2 ft) bgs for the wells with ERT
electrodes. Geologic archive samples were collected at 1.5 m (5 ft) intervals (or at changes in lithology)
and placed in pint jars and chip trays. Archive samples were not collected at depths where high
radiological contamination was present, or where drill cuttings were interpreted as backfill. Figure 2-3
shows drillers collecting a soil sample.

™Terra Sonic is a registered trademark of Terra Sonic International, Marietta, Ohio.
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Figure 2-3. Collecting Soil Samples
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Drilling activities for all injection and monitoring wells and decommissioning activities for the
pre-existing wells were evaluated and designated as low radiological hazard with specific controls based
on the site histories, sampling of nearby waste sites, and existing wells. Continuous radiological control
support under a radiological work permit (RWP) was implemented during drilling activities. Industrial
hygiene (IH) monitoring for volatile organic compounds, lower explosive limit (LEL), sulfur dioxide, and
ammonia (NHs) was conducted twice daily (AM/PM) during drilling activities. Figure 2-4 shows drill
cuttings being screened.

Figure 2-4. Monitoring Drill Cuttings

Continuous soil samples were collected in 19 preselected injection boreholes from approximately 3.1 m

(20 ft) bgs to 10 m (33 ft) bgs (SGW-60287). Continuous soil samples also were collected in one preselected
monitoring well (Section 2.2.). Continuous samples were collected in plastic sleeves from the core barrel.
The boreholes were then completed to the final depth. The samples were characterized in accordance with
DOE/RL-2014-42-ADD1. Table 2-1 shows the injection borehole identification (ID)/well names with
continuous soil sampling. During drilling, opportunistic soil grab samples were collected at the direction of
project scientists to capture fugitive data. Table 2-2 shows the 14 injection borehole ID/well names with
opportunistic soil sampling, sample depths, and reasoning for collection of samples. Opportunistic soil
samples also were collected at three monitoring wells (Section 2.2).

Opportunistic groundwater samples were collected at four injection wells: C9662/399-1-118, C9649/399-1-
105, C9673/39-1-129, and C9683/399-1-139. Groundwater samples also were collected at two monitoring
wells (Section 2.2).
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Borehole ID/Well Name

C9642/399-1-98

C9649/399-1-105

C9662/399-1-118

C9673/399-1-129

C9682/399-1-138

C9643/399-1-99

C9651/399-1-107

C9663/399-1-119

C9677/399-1-133

C9683/399-1-139

C9646/399-1-102

C9653/399-1-109

C9667/399-1-123

C9679/399-1-135

C9647/399-1-103

C9655/399-1-111

C9672/399-1-128

C9681/399-1-137

C9686/399-1-142

ID = identification
Table 2-2. Injection Boreholes with Opportunistic Soil Sampling
Borehole ID/Well Name Depth (m/ft) Reasoning

C9650/399-1-106 5.8/19.0 Rip-up clast
C9651/399-1-107 5.8/19.0 Stratigraphic change
C9653/399-1-109 5.8/19.0 Rip-up clast
C9656/399-1-112 5.0-5.3/16.5-17.5 --

6.4/21.0 Rip-up clasts
C9657/399-1-113 5.5/18.0 Contamination at borehole
C9658/399-1-114 5.6/18.5 Contamination at borehole
C9659/399-1-115 3.9/13 Black sediments

4.2/14 Contamination at borehole
6.1/20 Rip-up clast
C9660/399-1-116 5.8-6.1/19.0-20.0 Rip-up clast
12.6-13.5/41.5-44.5 Orange-rust color wood present

C9661/399-1-117 6.1-6.5/20.0-21.5 Rip-up clast
C9662/399-1-118 5.5-5.8/18.0-19.0 Rip-up clast
C9664/399-1-120 5.5-5.8/18.0-19.0 Contamination at borehole
C9670/399-1-126 8.4/27.5 Rip-up clasts

9.1/30.0

10.6/35.0

12.1/40.0
C9680/399-1-136 4.8-6.1/16.0-20.0 Contamination at borehole
C9685/399-1-141 6.7-7.0/22.0-23.0 Rip-up clasts

ID = identification
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Geophysical logging was performed on selected boreholes to produce a geophysical log of the entire
length of the borehole. Geophysical logging included neutron moisture logging and high-resolution,
spectral gamma ray to support determination of the depth of the upper unconfined aquifer, provide
information supporting well completion, and screen for gamma-emitting radionuclides. One injection
well, C9683/399-1-139, was geophysically logged and eight monitoring wells were geophysically logged,
Section 2.2. Figure 2-5 shows the geophysical logging equipment at one of the wells.

Table 2-3 and Figure 2-6 presents the construction specifications for the 36 injection wells without ERT
electrodes. Table 2-4 and Figure 2-7 presents the construction specifications for the 12 injection wells
fitted with ERT electrodes. All injection wells were constructed using 15 cm (6 in.) diameter Schedule 80
polyvinyl chloride (PVC) flush joint pipe for the sumps and risers. Each well has two 50-slot screened
intervals: one in the lower portion of the vadose zone, and the other in the PRZ, with 1.5 m (5.0 ft) of
blank casing in between.

Figure 2-5. Geophysical Logging
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Table 2-3. Construction Specifications for Typical Injection Well without ERT Electrodes

Construction Parameter Specification
Estimated depth to water, low river stage (bgs) 10.2 m (33 ft)
Drill depth (bgs) 10.8 m (35 ft)
Screen and casing diameter 15 cm (6. in)
Concrete well pad interval 0.15 m (0.5 ft)
Cement grout surface seal interval 2.9 m (9.5 ft)*
Bentonite pellet seal interval 0.9 m (3 ft)*
PRZ filter pack interval 2.9 m (9.5 ft)
Upper screen length 1.5m (5. ft)
Bentonite pellet seal interval 0.6 m (2 ft)
Blank casing length 1.5m (S ft)
Aquifer filter pack interval 32m (9.5 fr)*
Lower screen length 1.5 m (5 ft)
Sump length 0.9 m (3 ft)

Reference: SGW-60287, Description of Work for the Installation of Forty Eight Injection Wells and Nineteen Monitoring Wells in the
300-FF-5 Groundwater Operable Unit, FY17.

*Interval may vary, depending on site conditions.

bgs = below ground surface
ERT = electrical resistivity tomography
PRZ = periodically rewetted zone
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Table 2-4. Construction Specifications for Typical Injection Well with ERT Electrodes

Construction Parameter Specification
Estimated depth to water, low river stage (bgs) 10.2 m (33 ft)
Drill depth (bgs) 13.6 m (44.2 ft)
Screen and casing diameter 15 cm (6 in.)
Concrete well pad interval 0.3 m (1 ft)
Cement grout surface seal interval 3.8 m (12.5 ft)*
Upper filter pack interval 29m 9.5 ft)
Upper screen length 1.5m (5 ft)
Cement grout seal interval 0.6 m (2 ft)
Blank casing length 2.5m(5 ft)
Lower filter pack interval 2.9 m (10.5 ft)*
Lower screen length 1.5m (5 ft)
Blank casing length 2.5m (8 ft)
Sump length 0.9m (3 ft)
Bottom filter pack interval 3.0m (10.8 ft)

Reference: SGW-60287, Description of Work for the Installation of Forty Eight Injection Wells and Nineteen Monitoring
Wells in the 300-FF-5 Groundwater Operable Unit, FY17.

*Interval may vary, depending on site conditions.
bgs = below ground surface

ERT = electrical resistivity tomography

2-9




SGW-60778, REV. 0

_ 2. .
_ == Flush Mount Monument
Brass marker — _ 1 =T with Lacking Cap
~ -
Ground Surface ‘;5,\ pad

IS BNl e L 1

G-in. Concrete Pad — —
Cement Grout = = = = = = = — —
131t
_____ Permanent Casing
ERT _ _ _ {B-in. PVC Sch. 80)
Start at ~G ft -=
S
R
Y
.
.
S,
S
0 !
3 ft F 3
.
Filter Pack Sand — — — — — ry
5t Screen
{6-in. PVC)
L
F
&
Cement Grout _ _ _ _ _ _ - I .
High Water Table {~24 ft bgs) ¥ )
= 1
F
5 ft. Screen
(B-in. PVC)
Filter Pack Sand
L J
F 3
3. Sump and Endcap
¥
h

-

Lovw Water Tahle (~33 ft bas) ivd ind v
Sand Filled
Cement Grout — — — — — — »* o PVG ta suppart
ERT Instaliation
Total Depth = 44.2 ft —

Mot to scale

Figure 2-7. Injection Well Construction Detail with ERT Electrodes

2-10




SGW-60778, REV. 0

The annular fill for injection wells not fitted with ERT electrodes consists of clean, rounded Colorado
silica sand placed from total depth to about 0.46 m (1.5 ft) above the top of the lower screen. Bentonite
(approximately 0.6 m [2 ft] thick) was placed between the screened intervals, coincident with the blank
section of casing in between screens to prevent communication between injection intervals. Then clean,
rounded Colorado silica sand was placed from the top of the bentonite seal (0.46 m [1.5 ft] below the
upper screen) extending to no less than 0.9 m (3 ft) above the top of the upper screen. Then pelletized
bentonite, no less than 0.9 m (3 ft) thick, was placed atop the sand pack followed by a neat cement grout
surface seal, approximately 3 m (10 ft) thick, that was placed to approximately 0.2 m (0.5 ft) bgs.

The annular fill for injection wells fitted with ERT electrodes consists of clean, rounded Colorado silica
sand from total depth to approximately 0.61 m (2 ft) above the top of the lower screen. The injection
wells and monitoring wells fitted with ERT equipment did not use bentonite for sealing. A variance was
procured to use a nonbentonite grout seal to prevent interference with the ERT measurements

(Appendix G of SGW-61092). Bentonite grout has a high electrical conductivity that interferes with ERT
measurements; instead, a low-conductivity low-permeability grout (preferably lower conductivity than the
formation) was used for the ERT system design. The wells were sealed with a high-strength,
low-permeability, and low-conductivity cement, approximately 0.3 m (1 ft) thick, placed between the
screened intervals, coincident with the blank section of casing in between screens to prevent
communication between injection intervals. The grout mixture was 32% type 1 Portland cement and
68% DS-325 Hess Pozzolan (Pumice) at a 0.5 water to cement ratio. Pacific Northwest National
Laboratory (PNNL) tested the mixture to ensure optimal ERT system measurements. Clean rounded
Colorado silica sand was placed from the top of the grout seal (0.45 m [1.5 ft] below the upper screen)
extending to no less than 0.9 m (3 ft) above the top of the upper screen, and pumice grout surface seal
approximately 3.5 m (11.5 ft) thick was placed to approximately 0.15 m (0.5 ft) bgs.

The surface completions of the injection wells consist of dual opposing steel plates 1.3 cm (0.5 in.) thick,
which serve as landing plates to support the injection pipes, connection ports, and packers. The well packer
is 1.2 m (4 ft) long and positioned in the well with top of packer at 6.4 m (21 ft) bgs to coincide with the top
of the blank section of casing between the two screened intervals. The PRZ injection pipe passes through the
packer with the pipe outlet at approximately 8.2 m (27 ft) bgs. The lower vadose zone injection pipe outlet is
approximately 0.9 m (3 ft) bgs and empties on top of the packer. The packer is inflated with a 0.6 cm

(0.25 in.) diameter airline extending to an air compressor. The injection pipes rest on the landing plate
supported by pipe coupling that extends the pipe to a tee where a 15.2 cm (6 in.) pipe nipple is connected to
a5 cm (2 in.) female camlock fitting. A camlock assembly with a pressure indicator gauge is connected to
injection pipe to measure the pressure within injection well. A 5 cm (2 in.) male camlock is connected to a
7.6 cm (3 in.) double-jacket fire hose chemical supply line extending from the chemical mixing skids.

Well heads were capped using a 0.3 by 0.3 m (1 by 1 ft) weatherproof flush-mounted well vault placed in
a 0.6 by 0.6 m (2 by 2 ft) concrete pad set approximately 2.5 cm (1 in.) above ground surface. The well
name, well identification number, and finish date were embossed on a bronze marker placed in the
concrete pad on the north side of the well. Washington State Department of Ecology unique well
identification tags were installed on the well casing inside the well vault.

Final well development was conducted by over pumping to obtain maximum flow rates. The upper
screens of injection wells were not developed because the upper screens are located above the seasonal
low water mark and were dry. Drawdown and recovery tests were monitored using a level TROLL® 700
pressure transducer/data logger. Well development information can be found in Table 2-5.

®TROLL is a registered trademark of In-Situ Inc., Fort Collins, Colorado.
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Table 2-5. Injection Well Development Summary

Initial Water
Date Level Duration Pumped Total Volume
Borehole ID/Well Name Developed (m/ft bgs) (min) Pumped (L/gal)

C9642/399-1-98 5/1/2017 8.10/26.8 51 483.8/128.0
C9643/399-1-99 5/1/2017 8.00/26.5 57 495.1/131.0
C9644/399-1-100 5/2/2017 8.10/26.9 65 567/150
C9645/399-1-101 5/1/2017 8.00/26.6 52 491.4/130.0
C9646/399-1-102 5/30/2017 7.30/24.2 41 389.3/103.0
C9647/399-1-103 5/31/2017 7.4/24.5 32 302.4/80
C9648/399-1-104 4/25/2017 8.2/27.2 42 396.9/105
C9649/399-1-105 4/25/2017 8.1/27 43 408.2/108
C9650/399-1-106 4/25/2017 8.2/27.1 43 438.4/116
C9651/399-1-107 4/26/2017 8.0/26.7 56 529.2/140
C9652/399-1-108 4/26/2017 8.1/26.8 38 359.1/95
C9653/399-1-109 4/25/2017 8.2/27.3 38 359.1/95
C9654/399-1-110 4/26/2017 8.1/26.8 48 453.6/120
C9655/399-1-111 4/26/2017 8.1/26.9 45 427.1/113
C9656/399-1-112 4/26/2017 8.0/26.7 28 264.6/70
C9657/399-1-113 4/26/2017 8.1/26.8 45 427.1/113
C9658/399-1-114 4/26/2017 13./44.6 53 502.7/133
C9659/399-1-115 5/1/2017 8.2/27.1 51 442.2/117
C9660/399-1-116 5/1/2017 8.1/27 52 491.4/130
C9661/399-1-117 5/3/2017 8.3/27.5 44 381.7/101
C9662/399-1-118 5/3/2017 8.2/27.3 53 461.1/122
C9663/399-1-119 5/2/2017 8.3/27.4 24 389.3/103
C9664/399-1-120 5/31/2017 7.4/24.5 24 226.8/60
C9665/399-1-121 5/30/2017 7.5/24.8 27 257.0/68
C9666/399-1-122 5/30/2017 7.4/24.6 25 238.1/63
C9667/399-1-123 5/30/2017 7.2/24 27 257.0/68
C9668/399-1-124 5/31/2017 7.4/24.6 32 302.4/80
C9669/399-1-125 5/31/2017 7.4124.7 19 181.4/48
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Table 2-5. Injection Well Development Summary

Initial Water
Date Level Duration Pumped Total Volume
Borehole ID/Well Name Developed (m/ft bgs) (min) Pumped (L/gal)

C9670/399-1-126 5/31/2017 7.3124.4 20 189/50
C9671/399-1-127 5/31/2017 7.5/25 21 196.5/52
C9672/399-1-128 5/31/2017 7.5/24.9 14 132.3/35
C9673/399-1-129 5/31/2017 7.6/25.2 24 226.8/60
C9674/399-1-130 5/31/2017 7.4724.7 17 162.5/43
C9675/399-1-131 5/30/2017 7.3/24.4 18 170.1/45
C9676/399-1-132 5/31/2017 7.4/24.5 19 181.4/48
C9677/399-1-133 5/30/2017 7.4/24.6 25 238.1/63
C9678/399-1-134 5/30/2017 7.4/24.5 23 219.2/58
C9679/399-1-135 5/30/2017 7.4/24.5 25 238.1/63
C9680/399-1-136 5/31/2017 7.3/24.4 21 200.3/53
C9681/399-1-137 6/1/2017 7.3/24.3 23 219.2/58
C9682/399-1-138 6/1/2017 7.3124.2 41 389.3/103
C9683/399-1-139 5/31/2017 7.1/23.7 20 189/50
C9684/399-1-140 5/3/2017 8.3/27.7 39 340.2/90
C9685/399-1-141 5/3/2017 8.3/27.6 34 294.8/78
C9686/399-1-142 5/2/2017 8.2/27.2 106 1001.0/265
C9687/399-1-143 5/2/2017 8.3/27.5 50 434.7/115
C9688/399-1-144 5/2/2017 8.1/27 75 653.9/173
C9689/399-1-145 6/1/2017 7.3/24.3 22 207.9/55

Reference: SGW-61092, Borehole Summary Report for the Installation of Forty Eight Injection wells and
Nineteen Monitoring Wells at the 300-FF-5 Operable Unit, FY 2017.

bgs
ID

below ground surface

identification

Table 2-6 provides a summary of the injection wells installed for the Stage B uranium sequestration system.
The table includes the well ID/borehole number, construction date, surveyed coordinates, total depth,
screened interval in the lower vadose zone, and screened interval in the PRZ for each well. Grout seal,
bentonite seals, and sand filter pack were installed in accordance with the specifications in Tables 2-3 and
2-4. Additional information on construction and completion of the wells is contained in SGW-61092.
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Table 2-6. Stage B Injection Wells

Coordinates Vadose Zone Screened PRZ Screened Interval
Borehole I/ | Construction (NADS3 State Plane) l')fg;i‘lll Interval (m/ft) bgs (m/ft) bgs ERT
Well Name Date Northing (m) Easting (m) | (m/ft) bgs Top Bottom Top Bottom Well
C9642/399-1-98 3/7/2017 116547.75 594247.39 10.6/35.2 4.8/16.06 | 6.3/21.05 7.8/26.04 9.4/31.04 -
C9643/399-1-99 3/28/2017 116536.22 594260.30 10.6/35.3 4.8/15.96 | 6.3/20.96 7.8/25.96 9.3/30.96 -
C9644/399-1-100 3/27/2017 116531.61 594248.84 10.6/35.1 4.8/15.97 | 6.3/20.97 7.8/25.97 9.3/30.97 -
C9645/399-1-101 3/8/2017 116547.69 594258.35 10.6/35.1 4.9/16.25 | 6.4/21.25 7.9/26.24 9.4/31.24 -
C9646/399-1-102 4/24/2017 116499.21 594207.57 10.6/35 5.0/16.59 | 6.5/21.57 8.0/26.55 9.5/31.53 -
C9647/399-1-103 5/31/2017 116484.13 594180.09 13.7/45.5 4.7/15.78 | 6.2/20.76 7.7/25.73 9.3/30.71 Yes
C9648/399-1-104 2/6/2017 116588.94 594220.71 10.7/35.4 4.7/15.74 | 6.2/20.73 7.7/25.72 9.3/30.71 -
C9649/399-1-105 2/7/2017 116591.73 594232.97 10.7/35.4 4.8/16.01 6.3/21 7.8/26 9.3/31 -
C9650/399-1-106 2/8/2017 116591.27 594243.83 10.6/35 4.8/15.98 | 6.3/20.98 7.8/25.98 9.3/30.98 -
C9651/399-1-107 2/22/2017 116575.95 594247.99 10.6/35 4.8/15.97 | 6.3/20.93 7.8/25.93 9.3/30.93 -
C9652/399-1-108 2/17/2017 116578.29 594234.98 10.6/35.3 4.8/15.84 | 6.3/20.83 7.8/25.83 9.3/30.82 -
C9653/399-1-109 2/15/2017 116575.47 594220.42 10.6/35 4.7/15.68 | 6.2/20.67 7.7/25.66 9.2/30.65 -
C9654/399-1-110 3/1/2017 116563.10 594222.25 10.7/35.4 4.8/16.01 | 6.3/21.01 7.8/26.01 9.3/31 -
C9655/399-1-111 2/23/2017 116564.75 594236.83 10.6/35 4.8/15.95 | 6.3/20.95 7.8/25.95 9.3/30.95 -
C9656/399-1-112 3/2/2017 116561.45 594251.76 10.6/35.2 4.8/16.06 | 6.3/21.05 7.8/26.05 9.4/31.05 -
C9657/399-1-113 3/20/2017 116552.72 594236.09 13.8/45.7 4.7115.77 | 6.2/20.77 7.8/25.77 9.3/30.77 Yes
C9658/399-1-114 3/16/2017 116548.72 594223.06 13.4/44.5 4.8/16.04 | 6.3/21.04 7.8/26.03 9.4/31.03 Yes
C9659/399-1-115 3/22/2017 116536.63 59422423 13.6/45 4.8/15.97 | 6.3/20.97 7.8/25.97 9.3/30.97 Yes
C9660/399-1-116 3/23/2017 116539.77 594235.61 13.4/44.5 4.8/15.9 6.3/20.9 7.8/25.9 9.3/30.9 Yes
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Table 2-6. Stage B Injection Wells

Coordinates Vadose Zone Screened PRZ Screened Interval
Borehole I/ | Construction (NADS3 State Plane) l')fg;i‘lll Interval (m/ft) bgs (m/ft) bgs ERT
Well Name Date Northing (m) Easting (m) | (m/ft) bgs Top Bottom Top Bottom Well
C9661/399-1-117 3/30/2017 116523.12 594261.17 10.4/34.5 4.8/15.96 | 6.3/20.96 7.8/25.96 9.3/30.96 -
C9662/399-1-118 3/30/2017 116509.49 594265.06 10.6/35.3 4.8/15.98 | 6.3/20.98 7.8/25.98 9.3/30.98 -
C9663/399-1-119 4/6/2017 116516.74 594247.68 10.6/35.1 4.8/15.96 | 6.3/20.96 7.8/25.95 9.3/30.95 -
C9664/399-1-120 4/24/2017 116506.25 594221.00 10.6/35 5.1/16.86 | 6.6/21.83 8.1/26.81 9.6/31.78 -
C9665/399-1-121 4/17/2017 116477.76 594216.60 10.4/34.4 4.8/15.98 | 6.3/20.95 7.8/25.93 9.3/30.89 -
C9666/399-1-122 4/19/2017 116492.61 594220.37 10.3/34.2 4.9/16.39 | 6.4/21.36 7.9/26.34 9.4/31.31 -
C9667/399-1-123 4/13/2017 116470.97 594203.53 10.5/34.9 4.8/16 6.3/20.97 7.8/25.95 9.3/30.92 --
C9668/399-1-124 5/2/2017 116478.38 594191.78 13.7/45.4 4.9/16.25 | 6.4/21.22 7.9/26.19 9.4/31.16 Yes
C9669/399-1-125 4/5/2017 116462.68 594189.31 10.4/34.6 4.9/16.19 | 6.4/21.16 7.9/26.13 9.4/31.1 -
C9670/399-1-126 4/18/2017 116472.30 594178.65 13.8/45.7 4.9/16.44 | 6.4/21.41 7.9/26.38 9.5/31.35 Yes
C9671/399-1-127 4/3/2017 116454.87 594176.32 13.3/44.1 4.8/16.08 | 6.3/21.06 7.8/26.03 9.3/31 -
C9672/399-1-128 4/4/2017 116461.04 594167.64 10.4/34.6 4.8/15.93 6.3/20.9 7.8/25.87 9.3/30.84 -
C9673/399-1-129 3/22/2017 116445.21 594163.93 10.4/34.5 4.7/15.64 | 6.2/20.62 7.7/25.58 9.2/30.55 --
C9674/399-1-130 3/21/2017 116454.09 594156.99 10.7/35.4 4.9/16.32 | 6.4/21.29 7.9/26.26 9.4/31.22 -
C9675/399-1-131 4/11/2017 116486.39 594205.66 10.4/34.4 4.8/16 6.3/20.97 7.8/25.95 9.3/30.92 -
C9676/399-1-132 5/23/2017 116490.94 594192.26 13.8/45.8 4.9/16.22 6.4/21.2 7.9/26.18 9.4/31.15 Yes
C9677/399-1-133 4/18/2017 116485.77 594231.37 10.9/36 4.8/16 6.3/20.97 7.8/25.94 9.3/30.91 --
C9678/399-1-134 4/12/2017 116493.68 594245.94 13.6/45 4.8/15.89 | 6.3/20.86 7.8/25.84 9.3/30.81 Yes
C9679/399-1-135 4/13/2017 116500.00 594237.24 13.6/45.1 4.8/15.85 | 6.3/20.82 7.8/25.79 9.3/30.76 Yes
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Coordinates Vadose Zone Screened PRZ Screened Interval
Borehole I/ | Construction (NADS3 State Plane) l')fg;i‘lll Interval (m/ft) bgs (m/ft) bgs ERT
Well Name Date Northing (m) Easting (m) | (m/ft) bgs Top Bottom Top Bottom Well
C9680/399-1-136 5/9/2017 116504.34 594076.51 10.4/34.4 4.7/15.8 6.2/20.78 7.8/25.76 9.3/30.74 -
C9681/399-1-137 5/16/2017 116486.36 594085.92 10.2/33.8 4.8/15.95 | 6.3/20.92 7.8/25.89 9.3/30.86 -
C9682/399-1-138 5/17/2017 116497.09 594100.13 10.3/34 5.0/16.55 | 6.5/21.52 8.0/26.5 9.5/31.47 -
C9683/399-1-139 5/16/2017 116513.50 594089.10 10.3/34.3 4.7/15.79 | 6.2/20.76 7.7/25.73 9.3/30.7 -
C9684/399-1-140 4/7/12017 116507.43 594250.34 13.7/45.5 4.7/15.83 | 6.3/20.83 7.8/25.83 9.3/30.83 Yes
C9685/399-1-141 4/11/2017 116498.16 594258.47 13.4/44.4 4.8/15.86 | 6.3/20.86 7.8/25.86 9.3/30.86 Yes
C9686/399-1-142 4/4/2017 116520.04 594223.43 10.6/35.2 4.8/15.95 | 6.3/20.95 7.8/25.95 9.3/30.95 -
C9687/399-1-143 4/5/2017 116510.90 594235.08 10.6/35.3 4.8/16.07 | 6.3/21.06 7.8/26.06 9.4/31.06 -
C9688/399-1-144 4/5/2017 116525.43 594235.72 10.6/35.3 4.9/16.17 | 6.4/21.16 7.9/26.15 9.4/31.14 -
C9689/399-1-145 5/15/2017 116499.45 594088.7 10.3/34.3 4.7/15.59 | 6.2/20.55 7.7/25.51 9.2/30.46 --

References: NAD83, North America Datum of 1983.

SGW-61092, Borehole Summary Report for the Installation of Forty Eight Injection wells and Nineteen Monitoring Wells at the 300-FF-5 Operable Unit, FY
2017.bgs = below ground surface

ERT = electrical resistivity tomography

ID = identification

PRZ = periodically rewetted zone
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21.1 Unexpected Conditions

The following sections document unexpected conditions encountered during installation and testing of the
injection wells.

2.1.1.1 Issues with Installation of Injection Well C9643/399-1-99

Monday, March 27, 2017 — During drilling operations, the driller had advanced the borehole to
approximately 6 m (20 ft) bgs when the IH technician measured volatile organic compound (VOC)
readings of 829 ppm. Work was temporarily halted but resumed after subsequent testing indicated
decreased VOC readings. No optional grab soil sample was taken. All drilling, construction, and
installation activities were concluded in the afternoon.

2.1.1.2 Issues with Installation of Injection Well C9647/399-1-103 with ERT

Wednesday, May 17, 2017 — In the afternoon, the drill crew/rig set up on borehole C9647. During
continuous monitoring, the radiological control technician (RCT) recorded readings of 4,000 dpm at

2.3 m (7.5 ft) bgs and 6,000 dpm at 4.5 m (15 ft) bgs. The sample from 4.5 to 5.2 m (15 to 17 ft) bgs was
double bagged and isolated in a radioactive material area (RMA). All downhole work was concluded for
the day at 6.1 m (19.9 ft) bgs.

Thursday, May 18, 2017 — In the morning, the geologist consulted with the project scientist to discuss
optional grab samples for the contaminated cores from the day before. No optional sample was collected
for the high radiation core samples. Drillers advanced the borehole to 9.1 m (30 ft) bgs and the RCT
surveys continued to record high gamma/beta readings from the core samples (3000 to 4000 dpm).

Grab samples were not collected from 6 to 9.1 m (20 to 30 ft) bgs due to the radiation contamination. No
representative sieve samples were collected from 7.9 to 9.5 m (26 to 31 ft) bgs. Total depth for the
borehole was reached in late morning and the drillers began well construction and installation. Drillers
installed the first grout seal and concluded construction activities for the day.

2.1.1.3 Issues with Installation of Injection Well C9657/399-1-113 with ERT

Tuesday, March 7, 2017 — In the afternoon, the drill crew/rig set up on borehole C9657. The crew
advanced the borehole from 0 to 3 m (0 to 10 ft) bgs. The core barrel hit a boulder (approximately 0.6 m
[2ft] in diameter) at 0.6 m (2 ft) bgs. The drill string was successfully advanced through the boulder;
however, the boulder acted to kick out the drill string, moving it significantly off-center.

Wednesday, March 8, 2017 — In the morning, the drill crew excavated and removed the boulder,
backfilled the hole, and resumed drilling. The borehole had elevated IH readings at 6 m (20 ft) bgs:

500+ ppm VOC and 3 ppm NHs. The borehole was advanced to 12.9 m (42.5 ft) bgs and the casing was
installed with ERT sensors/electrodes and cable attached. The bottom sand pack was installed (no grout).

Thursday, March 9, 2017 — During discussions of the previous day’s activities at the morning plan of
the day (POD), it was discovered that the uppermost ERT sensor/electrode was positioned at 1.2 m

(3.9 ft) bgs, not the required 1.8 m (6 ft) bgs per Section 6.1.9 of SGW-60243. The well casing with ERT
was pulled and the boring advanced an additional 0.6 m (2 ft) bgs (total depth 13.7 m [45 ft] bgs).

The 15 cm (6 in.) casing was re-installed with the uppermost ERT sensor at 1.8 m (6 ft) bgs per
SGW-60243, which specifies that:

“The ERT system shall be designed and installed to prevent hazard to the workers by ensuring
that surface operations may be conducted with potential for hazardous energy exposure from the
ERT system remaining below the level that would require hazardous energy controls (i.e., the
uppermost ERT probe will be located deeper than 1.8 m [6 ft] below ground surface).”

The sand filter pack was installed up to the level of lowermost pumice grout seal.
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In conjunction with the increased total depth requirement to facilitate placing the uppermost
electrode/sensor at 1.8 m (6 ft) bgs, the bottom well-centralizer was incorporated as part of the electrode,
resulting in a deeper ERT installation.

Monday, March 13, 2017 — The 0.3 m (1 ft) thick pumice grout seal between the upper and lower
injection screens was installed and the temporary casing backpulled. The grout needed to set overnight
before adding the upper screen filter pack and additional pumice/grout seal.

Tuesday, March 14, 2017 — When starting to backpull the temporary casing for continuing with filter
pack installation, the temporary casing became stuck in approximately 5 cm (2 in.) of the pumice/grout
seal; consequently, the permanent casing was raised approximately 0.8 m (2.7 ft). The permanent well
casing was removed and the boring advanced to 13.7 m (45 ft) bgs. The 15 cm (6 in.) permanent casing
was reinstalled with sufficient sand pack to hold the well casing in place.

A camera was lowered into the annulus between the temporary and permanent casing to ensure that the
temporary casing would be backpulled completely above the pumice/grout seal while also limiting the
amount of open hole.

Thursday, March 16, 2017 — The 20-40 mesh Colorado silica sand was installed to 7 m (23 ft) bgs, and
the 0.3 m (1 ft) thick pumice grout seal between the upper and lower injection screens was installed. The
temporary casing was backpulled to 6.4 m (21 ft) bgs, and a camera lowered into the annular space to
confirm that the temporary casing was above the grout seal.

2.1.1.4 Issue with Installation of Injection Well C9659/399-1-115 with ERT

Tuesday, March 21, 2017 — In the morning, the drill crew/rig set up on borehole C9659. Drillers
advanced the borehole to approximately 1.5 m (5 ft) bgs and encountered a boulder that caused the drill
string to kick out. Drilling was successful, and a basalt core was retrieved from the borehole that was
advanced 3.9 m (13 ft) bgs. During a cleanout run, the IH technician recorded VOCs at 669 ppm. Work
was temporarily stopped to assess conditions in the breathing zone near the borehole. The lithology at
3.9 m (13 ft) bgs was the suspected source of contamination, and the project scientist directed the field
geologist to grab supplemental soil samples at 3.9 m, 4.3 m, and 6.1 m (13 ft, 14 ft, 20 ft) bgs to ensure
capture of the contaminated zone. After the IH technician confirmed that there were no VOCs in the
breathing zone, drilling was resumed and concluded in the afternoon, after which well construction
commenced.

2.1.1.5 Issues with Installation of Injection Well C9660/399-1-116 with ERT

Wednesday, March 22, 2017 — During construction of well C9660/399-1-116, drillers had difficulty
setting the permanent casing at the bottom of the borehole without risking damage to the well and
electrode assembly. These construction issues caused the permanent casing to protrude above the ground
surface by 0.04 m (0.13 ft). During installation of the filter pack and annular seal from 7.7 m (25.4 ft) bgs
to 6.9 m (22.9 ft) bgs, the geologist noted that the annulus was taking in sand and grout very quickly.

A borehole camera survey confirmed that there was an open cavity in the Hanford gravels from 6.9 to

6.7 m (22.93 ft to 22.1 ft) bgs.

2.1.1.6 Issues with Installation of Injection Well C9664/399-1-120

Thursday, April 20, 2017 — In the morning, the drill crew/rig set up on borehole C9664. Drillers
advanced the borehole to approximately 6.1 m (20 ft) bgs where the RCT recorded readings of 9000 dpm
from drilling samples. No grab samples were collected at this interval, and the RCT ordered the plastic
sleeve to remain sealed. This interval was not included in the sieve analysis for the borehole. Total depth
was reached, and drilling activities concluded.
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2.1.1.7 Issues with Installation of Injection Well C9666/399-1-122

Wednesday, April 19, 2017 — In the morning, the drill crew/rig set up on borehole C9666. Drillers
advanced the borehole to approximately 6.1 m (20 ft) bgs. At this depth, the IH technician detected VOCs
at 158.7 ppm and 11% LEL at the core barrel. A temporary stop work was called to allow the core barrel
to cool. Drilling was resumed after the VOC and LEL concentrations decreased, and the borehole reached
total depth at 10.4 m (34.2 ft) bgs. During installation of the permanent casing, stick up was measured at
0.36 m (1.2 ft) above ground surface. Next, the permanent casing was removed. The project scientist
authorized drillers to flush the hole with approximately 378 L (100 gal) of water to move the silty soil
away from the bottom of the borehole. After flushing with water, the borehole was tagged at a depth of
10.5 m (34.5 ft) bgs. The permanent casing was re-installed flush with ground surface. Construction and
installation activities concluded in the afternoon.

2.1.1.8 Issues with Installation of Injection Well C9668/399-1-124 with ERT

Monday, May 1, 2017 — In the morning, the drill crew/rig set up on borehole C9668. Drillers advanced
the borehole to approximately 6.1 m (20 ft) bgs in the afternoon. During recovery and clean out of the
borehole at 3 to 6 m (10 to 20 ft) bgs, the RCT detected 7500 dpm of radiation contamination in the clean
out run. Drilling activities were immediately concluded.

Tuesday, May 2, 2017 — In the morning, the RCT conducted a smear test on the sample liner from 7 m
(23 ft) bgs. The smear test results indicated 50 dpm of alpha contamination. Gamma/beta readings
indicated 6000 dpm at this depth for the liner as well. Grab samples were collected at 4 to 5 m

(13 to 17 ft) bgs but could only be visually described for the borehole log records due to gamma/beta
contamination. No grab sample was collected at 7 m (23 ft) bgs, but the sediments were visually
described for the borehole log. Total depth for the borehole reached 13.8 m (45.4 ft) bgs.

2.1.1.9 Issues with Installation of Injection Well C9673/399-1-129

Wednesday, March 22, 2017 — In the morning, the drill crew/rig set up on borehole C9673 and advanced
to 10.5 m (34.5 ft) bgs. During collection of continuous core samples, the RCT recorded 6300 dpm
radiation contamination at approximately 9.4 m (31 ft) bgs. No archive samples were collected after 9.1 m
(30 ft) bgs due to contamination. Drillers concluded drilling, construction, and installation activities in the
afternoon.

2.1.1.10 Issues with Installation of Injection Well C9676/399-1-132 with ERT

Monday, May 22, 2017 — In the morning, the drill crew/rig set up on borehole C9676 and advanced to
approximately 6.1 m (20 ft) bgs. During drilling, the RCT recorded 3000 to 7000 dpm on sediments from
4.3 to 6.1 m (14 to 20 ft) bgs. Samples from 4.5 to 5.2 m (15 to 17 ft) bgs had the highest radiation
contamination readings and were tagged and sent to an RMA. Due to radiation contamination, no archive
samples were collected from 4.9 to 6.4 m (16 to 21 ft) bgs. The IH technician found contamination near
the core barrel at 6.1 m (20 ft) and 9.1 m (30 ft) bgs. Drillers reached total depth in the afternoon and
started construction and installation activities.

2.1.1.11 Issues with Installation of Injection Well C9680/399-1-136

Monday, May 8, 2017 — In the morning, the drill crew/rig set up on borehole C9680 and advanced to
6.1 m (20 ft) bgs. At approximately 4.8 to 6.1 m (16 to 20 ft) bgs, the RCT detected beta/gamma
contamination of 10,000 dpm. Samples retrieved from 6.1 to 9.1 m (20 to 30 ft) bgs had beta/gamma
contamination of 2000 dpm. The contamination was non-transferrable, and the samples were taken to an
RMA. No grab samples were collected from 4.8 to 9.1 m (16 to 30 ft) bgs due to contamination. Total
depth for the borehole was reached in the afternoon.
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2.2 Monitoring Wells

The following describes drilling and construction of PRZ and aquifer monitoring wells within the Stage B
EA area. The wells were installed in accordance with SGW-60287.

There are 24 monitoring wells consisting of nine collocated well pairs (including one existing well pair
from Stage A) and six downgradient wells that make up the monitoring system for the Stage B EA area.
For each well pair, one well is screened in the PRZ and one well is screened in the aquifer to enable
monitoring of each discrete zone. The six downgradient wells are composed of three existing wells and
three new wells screened in the aquifer. Figure 2-8 shows the locations of the 24 monitoring wells and
6 downgradient wells.

The PRZ and aquifer monitoring wells were drilled using a Terra Sonic™ 150 cc sonic drill rig. The

19 new monitoring wells were drilled between January 24 and May 25, 2017. A summary of the drilling
and well construction details is contained in SGW-61092. The boreholes were drilled to allow
construction of 10 cm (4 in.) diameter monitoring wells.

Eight PRZ monitoring wells were drilled and completed between February 13 and May 25, 2017. All of the
PRZ boreholes were drilled from ground surface to approximately 11.1 m (36 ft) bgs. Eight aquifer
monitoring wells were drilled and completed between February 8 and May 25, 2017. The aquifer boreholes
were drilled from ground surface to approximately 13.6 m (44.2 ft) bgs. Three downgradient monitoring
wells were drilled and completed between January 24 and March 13, 2017. The downgradient boreholes were
drilled from ground surface to approximately 13.6 m (44.2 ft) bgs. For each borehole, geologic archive
samples were collected at 1.5 m (5 ft) intervals, and at changes in lithology, and were placed in pint jars and
chip trays. Archive samples were not collected at depths where high radiological contamination was present
or where drill cuttings were interpreted as backfill.

Drilling activities were evaluated and designated as low radiological hazard with specific controls based
on the site histories, sampling of nearby waste sites, and existing wells. Continuous radiological control

support under an RWP was implemented during drilling activities. [H monitoring for VOCs, LEL, sulfur
dioxide, and NH3 was conducted twice daily (in the morning and the afternoon) during drilling activities.

Geophysical logging was performed along the entire length of eight boreholes. Geophysical logging
included neutron moisture logging and high-resolution, spectral gamma ray to support determination of
the depth of the upper unconfined aquifer, provide information supporting well completion, and screen for
gamma-emitting radionuclides. Table 2-7 lists the borehole IDs and well names of the monitoring
boreholes that were geophysically logged.

Continuous soil samples were collected from one pre-selected PRZ borehole C9694 (well 399-1-150) from
approximately 3.1 m (20 ft) bgs to 10 m (33 ft) bgs (SGW-60287). The borehole was then completed to the
final depth. The samples were characterized in accordance with DOE/RL-2014-42-ADD1. Opportunistic
soil samples also were collected at 3 monitoring wells: C9694/399-1-150, C9705/399-1-161, and
C9706/399-1-162.

Opportunistic groundwater samples were collected at 2 monitoring wells: C9709/399-1-165 and
C9710/399-1-166.

Table 2-8 presents the construction specifications for the 13 monitoring wells without ERT electrodes,
and Table 2-9 presents the construction specifications for the six monitoring wells constructed with ERT
electrodes. All of the monitoring wells were constructed using 10 cm (4 in.) diameter Schedule 40 PVC
pipe with 1.5 m (5 ft) long screens. All monitoring wells have 0.9 m (3 ft) long sumps with threaded end
caps.
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Table 2-7. Monitoring Wells Geophysically Logged

Borehole ID/Well Name

(C9694/399-1-150

C9701/399-1-157

C9703/399-1-159

C9705/399-1-161

C9700/399-1-156

C9702/399-1-158

C9704/399-1-160

C9706/399-1-162

ID = identification

Table 2-8. Construction Specifications for Typical Monitoring Wells without ERT Electrodes

Construction Parameter

Specification

PRZ Well

Aquifer Well

Estimated depth to low water (bgs)

10.2 m (33 fo)

10.2 m (33 fo)

Estimated drill depth (bgs)

11.1 m (36 ft)

13.6 m (44.2 ft)

Screen and casing diameter 10.2 cm (4 in.) 10.2 cm (4 in.)
Concrete well pad interval 0.2 m (0.5 ft) 0.2 m (0.5 ft)
Cement grout surface seal interval 2.9 m (9.5 ft) 2.9 m (9.5 ft)

Bentonite chips interval

39 m (12.8 ft)*

5.8 m (19 ft)*

Bentonite pellet seal interval

0.9 m (3 ft)

0.9 m (3 ft)

Filter pack interval

3.1 m(10.2 ft)*

3.8 m (12.2 ft)*

Screen length

1.5m (5 ft)

1.5m (5 ft)

Sump length

0.9 m (3 ft)

0.9 m (3 ft)

Reference: SGW-60287, Description of Work for the Installation of Forty Eight Injection Wells and Nineteen
Monitoring Wells in the 300-FF-5 Groundwater Operable Unit, FY17.

*Interval may vary, depending on site conditions.

bgs = below ground surface
ERT = electrical resistivity tomography
PRZ = periodically rewetted zone

Table 2-9. Construction Specifications for Typical Monitoring Wells with ERT Electrodes

Construction Parameter

Specification

PRZ Well

Aquifer Well

Estimated depth to low water (bgs)

10.2 m (33 ft)

10.2 m (33 ft)

Estimated drill depth (bgs)

13.6 m (44.2 fo)

13.6 m (44.2 ft)

Screen and casing diameter 10.2 cm (4 in.) 10.2 cm (4 in.)
Concrete well pad interval 0.3 m (1 ft) 0.3 m (1 ft)
Cement grout surface seal interval 7.7 m (25 ft) 9.5 m (31 ft)
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Table 2-9. Construction Specifications for Typical Monitoring Wells with ERT Electrodes

Specification
Construction Parameter PRZ Well Aquifer Well
20-40 filter pack interval 0.48 m (1.6 ft)* 0.61 m (2. ft)*
Screen length 1.5 m (5 ft) 1.5 m (5 ft)
Blank riser length 2.5 m (8 ft) -
Sump length 0.9 m (3 ft) 0.9 m (3 ft)
10-20 filter pack interval 6.1 m (20 ft) 3.9 m (13 ft)

Reference: SGW-60287, Description of Work for the Installation of Forty Eight Injection Wells and Nineteen Monitoring
Wells in the 300-FF-5 Groundwater Operable Unit, FY17.

*Interval may vary, depending on site conditions.
bgs = below ground surface

ERT = electrical resistivity tomography

PRZ

periodically rewetted zone

The annular fill for PRZ and aquifer monitoring wells not fitted with ERT electrodes consists of clean,
rounded Colorado silica sand placed from total depth to approximately 0.9 m (3 ft) above the top of the
screen. Bentonite (approximately 0.9 m [3 ft] thick) was placed atop the sand pack. Granular bentonite
was placed atop the 0.9 m (3 ft) bentonite seal that extends to the base of the cement surface seal and neat
cement grout surface seal (approximately 3 m [10 ft] thick) was placed to 0.1 m (0.5 ft) bgs.

The annular fill for PRZ and aquifer monitoring wells fitted with ERT electrodes consists of clean,
rounded Colorado silica sand from total depth to approximately 0.6 m (2 ft) above the top of the screen
followed by cement grout to 0.3 m (1 ft) bgs (Section 2.1).

The surface completions of the monitoring wells have a steel landing plate designed to support the
dedicated submersible pump and pipe as well as provide access for datalogger/transducer cable and pump
power cable. The PRZ monitoring well pumps are 9.8 m (32 ft) bgs connected to surface by pipe that
passes through landing plate, where it is held in place by coupler connected to a tee and fitted with a
groove coupler for connection with Tygon® flex tubing that extends to the sample rack. The aquifer
monitoring wells are similar in construction however the well pump is connected to the surface by 11.3 m
(37 ft) of pipe.

Well heads were capped using a 0.3 by 0.3 m (1 by 1 ft) weatherproof flush-mount well vault placed in a
0.6 by 0.6 m (2 by 2 ft) concrete pad set approximately 2.5 cm (1 in.) above ground surface (Figure 2-9).

Final well development of all the monitoring wells was performed using a 0.5 hp submersible pump
capable of pumping up to 56.7 L/min (15 gal/m). The PRZ monitoring wells were developed usinga 12 V
submersible pump capable of pumping 8 L/min (2 gal/min). The actual pumping rate was approximately
59.8 L/min (15.8 gal/min) for aquifer monitoring wells and 9.5 L/min (2.5 gal/min) for PRZ aquifer
monitoring wells. Development was considered complete when the purge water was visibly clear.

Well development information for the PRZ monitoring wells and aquifer monitoring wells can be found
in Tables 2-10 and 2-11, respectively.

®Tygon is a registered trademark of the Saint-Gobain Performance Plastics Corporation, Solon, Ohio.
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RS

Figure 2-9. Well Vault for a Monitoring Well Equipped with
Electrical Resistivity Tomography Electrodes

Table 2-10. Periodically Rewetted Zone Monitoring Wells Development Summary

Borehole ID/ Initial Water Level | Duration Pumped Total Volume
Well Name Date Developed (m/ft) bgs (min) Pumped (L/gal)

C9690/399-1-146 5/23/2017 7.38/24.38 41 2324.7/615
C9691/399-1-147 5/24/2017 7.41/24.48 33 1871.1/495
C9692/399-1-148 5/8/2017 7.83/25.87 40 2388.96/632
C9693/399-1-149 4/27/2017 7.5/24.75 51 2891.7/765
C9694/399-1-150 5/9/2017 7.87/26 45 2687.58/711
C9696/399-1-152 5/24/2017 7.39/24.4 40 2268/600
C9697/399-1-153 5/25/2017 7.48/24.7 51 2891.7/765
C9698/399-1-154 5/23/2017 7.4/24.42 49 2778.3/735

Reference: SGW-61092, Borehole Summary Report for the Installation of Forty Eight Injection wells and

Nineteen Monitoring Wells at the 300-FF-5 Operable Unit, FY 2017.

bgs = below ground surface

ID = identification
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Table 2-11. Aquifer Monitoring Well Development Summary

Borehole ID/ Initial Water Level | Duration Pumped Total Volume
Well Name Date Developed (m/ft) bgs (min) Pumped (L/gal)

C9699/399-1-155 5/15/2017 7.31/24.15 75 4479.3/1185
C9700/399-1-156 5/8/2017 7.82/25.81 53 2785.8/737
C9701/399-1-157 5/15/2017 7.60/25.1 53 3144.9/832
C9702/399-1-158 5/23/2017 7.42/24.5 37 3144.9/832
C9703/399-1-159 5/24/2017 7.39/24.4 43 2438.1/645
C9704/399-1-160 4/25/2017 7.50/24.78 26 1474.2/390
C9705/399-1-161 5/24/2017 7.39/24.4 74 4195.8/1110
C9706/399-1-162 5/25/2017 7.66/25.3 20 1134/300
C9708/399-1-164 3/13/2017 9.54/31.5 22 138.72/36.7
C9709/399-1-165 3/13/2017 9.65/31.85 26 245.7/65
C9710/399-1-166 3/13/2017 9.27/30.6 111 138.87/36.74

Reference: SGW-61092, Borehole Summary Report for the Installation of Forty Eight Injection wells and

Nineteen Monitoring Wells at the 300-FF-5 Operable Unit, FY 2017.

bgs =
ID =

below ground surface

identification

Table 2-12 lists the eight PRZ monitoring wells installed for the Stage B uranium sequestration system
and the one existing well used as part of the PRZ monitoring system. Table 2-13 lists the eleven aquifer
monitoring wells installed for Stage B uranium sequestration system and the four existing wells that are

being used as part of the aquifer monitoring system. The tables include the borehole ID and well name,
construction date, surveyed coordinates, total depth, and screened interval for each well.

Additional information on the wells is contained in SGW-61092.

Table 2-12. Stage B PRZ Monitoring Wells

Coordinates Total Screened Interval
(NADS3 State Plane) Depth (m/ft) bgs
Borehole ID/ Construction (m/ft) ERT
Well Name Date Northing (m) | Easting (m) bgs Top Bottom Well
C9690/399-1-146 2/22/2017 116568.33 594245.11 11.1/36.5 8.48/28 9.99/32.99 -
C9691/399-1-147 4/25/2017 116486.15 594216.11 11.0/36.4 8.52/28.14 10.0/33.03 -
C9692/399-1-148 3/28/2017 116530.19 594256.22 11.1/36.6 8.47/27.96 9.98/32.96 -
C9693/399-1-149 5/1/2017 116480.20 594187.89 13.7/45.4 8.43/27.84 9.95/32.84 Yes
C9694/399-1-150 3/21/2017 116546.42 594227.52 13.5/44.5 8.49/28.04 10.0/33.04 Yes
C9696/399-1-152 5/8/2017 116498.04 594247.64 13.7/45.3 8.46/27.92 9.97/32.92 Yes
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Table 2-12. Stage B PRZ Monitoring Wells

Coordinates Total Screened Interval
(NADS3 State Plane) Depth (m/ft) bgs
Borehole ID/ Construction (m/ft) ERT
Well Name Date Northing (m) | Easting (m) bgs Top Bottom Well
C9697/399-1-153 4/10/2017 116453.37 594166.08 10.9/36.2 8.48/28 9.99/32.97 -
C9698/399-1-154 2/13/2017 116583.27 594227.29 11.0/36.3 8.40/27.75 9.92/32.75 -
C8935/399-1-73* 8/6/2015 116494.22 594081.69 12.20/40.0 | 8.62/28.27 10.14/33.27 -

References: NADS83, North America Datum of 1983.
SGW-61092, Borehole Summary Report for the Installation of Forty Eight Injection wells and Nineteen Monitoring Wells at
the 300-FF-5 Operable Unit, FY 2017.

*Indicates existing well used for PRZ monitoring system

bgs = below ground surface

ERT = electrical resistivity tomography

ID = identification

PRZ = periodically rewetted zone

Table 2-13. Stage B Aquifer Monitoring Wells
Coordinates Total Screened Interval
Borehole ID/ Construction LA AT L) Depth (i) L ERT
Well Name Date Northing (m) | Easting (m) | (m/ft) bgs Top Bottom Well

C9699/399-1-155 2/27/2017 116542.84 594231.85 13.6/44.9 10.3/34.04 | 11.8/39.03 Yes
C9700/399-1-156 3/30/2017 116529.8 594255.68 14.2/47.0 10.3/33.99 | 11.8/38.99 -
C9701/399-1-157 3/1/2017 116568.62 594246.17 13.8/45.5 10.3/34.16 | 11.8/39.16 -
C9702/399-1-158 2/15/2017 116583.86 594228.26 13.7/45.2 10.3/34.2 11.8/39.2 -
C9703/399-1-159 5/4/2017 116502.68 594249.07 13.6/45.0 10.4/34.53 11.9/39.53 Yes
C9704/399-1-160 4/27/2017 116481.98 594183.95 13.6/45.0 10.1/33.6 11.6/38.6 Yes
C9705/399-1-161 4/25/2017 116486.63 594214.9 13.6/45.0 10.4/34.34 | 11.9/39.33 -
C9706/399-1-162 4/6/2017 116454.04 594167.02 13.6/45.0 11.0/36.4 12.5/41.38 -
C9708/399-1-164 2/1/2017 116395.64 594236.47 13.5/44.7 10.2/33.91 11.7/38.91 -
C9709/399-1-165 1/31/2017 116474.08 594332.45 13.6/44.8 10.2/33.92 | 11.7/38.92 --
C9710/399-1-166 1/31/2017 116586.27 594323.65 13.6/44.8 10.3/34.18 | 11.8/39.17 -

A5028/399-1-17A%* 11/13/1986 116413.787 594112.87 12.65/41.5 7.62/25.0 12.19/40.0 --
A5040/399-1-7* 2/25/1985 116335.09 594260.06 17.53/57.5 7.62/25.0 17.53/57.5 -
C5000/399-1-23* 4/21/2006 116453.15 594113.51 | 35.35/116.0 | 7.60/24.94 | 15.22/49.95 --
C8934/399-1-72* 8/6/2015 116494.16 594080.16 14.78/48.5 | 12.09/39.67 | 13.62/44.67 -
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Table 2-13. Stage B Aquifer Monitoring Wells

Coordinates Total Screened Interval
Borehole ID/ Construction (ADLRT i i) Depth (techtd) iy ERT
Well Name Date Northing (m) | Easting (m) | (m/ft) bgs Top Bottom Well

References: NADS83, North America Datum of 1983.
SGW-61092, Borehole Summary Report for the Installation of Forty Eight Injection wells and Nineteen Monitoring Wells at
the 300-FF-5 Operable Unit, FY 2017.

*Existing well locations used for groundwater monitoring.
bgs = below ground surface
ERT = electrical resistivity tomography

ID = identification

2.21 Unexpected Conditions

The following sections document unexpected conditions encountered during installation and testing of the
monitoring wells.

2.2.1.1 Issues with Installation of Monitoring Well C9694/399-1-150

Thursday, March 16, 2017 — In the morning, the drill crew/rig set up on borehole C9694. Drillers advanced
the borehole and retrieved the core barrel from 3 to 6.1 m (10 to 20 ft) bgs. The RCT discovered
contamination at 500 cpm on the sediment at 3.6 m (12 ft) bgs. The geologist and RCT decided to allow a

30 minute decay period. The sample from 3.0 to 3.9 m (10 to 13 ft) bgs did not decay after 30 minutes and
remained at 400 to 600 cpm. An optional sample was taken from 3 to 3.8 m (10 to 12.5 ft) bgs. Total depth of
13.7 m (45 ft) bgs was reached in the afternoon and all drilling activities concluded.

2.2.1.2 Issues with Installation of Monitoring Well C9705/399-1-161

Thursday, April 20, 2017 — In the morning, the drill crew/rig set up on borehole C9705. Drillers
advanced the borehole and retrieved the core barrel from 3 to 6.1 m (10 to 20 ft) bgs. The RCT discovered
contamination at 5000 dpm. One optional sample was collected at 4.8 to 5.2 m (16 to 17 ft) bgs and the
rest of the sediment was moved to an RMA. No grab samples were collected at 4.5 m (15 ft) bgs due to
contamination. Total depth was reached, and all drilling activities concluded.

222 Summary

Table 2-14 provides a summary of the resources required for installing and developing the injection and
monitoring wells and the duration of the activity.

Table 2-14. Summary of Project Resources Needed for the Injection and Monitoring Wells

Resource Duration* (days)
Stage B Quantity
Project Phase Description (hr)* Installation Developing
Injection wells | Drilling, installation, construction, 550 Injection wells — 50 Injection wells — 5
and development of wells
Monitoring Drilling, installation, construction, 400 Monitoring wells — 31 | Monitoring wells — 9
wells and development of wells

*Based on a 4-day work week.
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Fifteen PVC groundwater wells installed in 2009 as part of the polyphosphate infiltration treatability test
will be decommissioned in accordance with WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells,” and the decommissioning profile provided by CH2M HILL Plateau Remediation
Company (Figure 2-10). Well construction summary information for the 15 wells is presented in

Table 2-15. The need to decommission these 15 wells was identified in SGW-60243. These wells are not
Washington Administrative Code compliant and present a safety hazard to operators and laborers.
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Figure 2-10. 2009 Infiltration Wells to he Decommissioned Chemical Mixing Skids and Site Infrastructure

Table 2-15. Well Construction Summary for the 300-FF-5 OU PVC Wells to be Decommissioned

Well Screen and Construction
Total Depth | Casing Diameter Depth Screened Interval
1D Name (m/ft) bgs (cm/in.) (m/ft) bgs (m/ft) bgs
C7116 399-1-39 12.87/37 10/4.0 10.94/35.91 10.07-10.83/33.05-35.55
C7117 399-1-40 12.70/36.5 10/4.0 10.95/35.94 10.08-10.84/33.08-35.58
C7118 399-1-41 13.05/37.5 10/4.0 10.90/35.79 10.04-10.79/32.94-35.43
C7119 399-1-42 12.87/37 10/4.0 10.95/35.93 10.08-10.84/33.08-35.57
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Table 2-15. Well Construction Summary for the 300-FF-5 OU PVC Wells to be Decommissioned

Well Screen and Construction
Total Depth | Casing Diameter Depth Screened Interval
ID Name (m/ft) bgs (cm/in.) (m/ft) bgs (m/ft) bgs

C7120 399-1-43 12.87/37 10/4.0 10.92/35.85 10.06-10.81/33.01-35.49
C7121 399-1-44 12.70/36.5 10/4.0 10.95/35.95 10.08-10.84/33.09-35.59
C7122 399-1-45 13.75/39.5 10/4.0 10.95/35.93 10.07-10.83/33.07-35.55
C7123 399-1-46 12.87/37 10/4.0 10.93/35.89 10.08-10.83/33.08-35.55
C7124 399-1-47 12.70/36.5 10/4.0 11.01/36.14 10.14-10.90/33.28-35.78
C7125 399-1-48 12.87/37 10/4.0 10.94/35.9 10.07-10.83/33.05-35.54
C7126 399-1-49 12.90/37.08 10/4.0 10.94/35.91 10.07-10.83/33.06-35.55
C7127 399-1-50 12.87/37 10/4.0 10.94/35.9 10.07-10.83/33.05-35.54
C7128 399-1-51 13.74/39.5 10/4.0 10.96/35.97 10.09-10.85/33.11-35.61
C7129 399-1-52 12.94/37.2 10/4.0 10.92/35.84 10.05-10.81/33-35.49

C7130 399-1-53 12.84/36.9 10/4.0 10.92/35.83 10.05-10.81/32.98-35.47

References: NADS83, North America Datum of 1983.

SGW-41618, Borehole Summary Report for the Installation of Fifteen Polyphosphate Treatability Test Wells in the 300-FF-5
Operable Unit, FY 2009.

bgs below ground surface
ID = identification
OU = operable unit

pPvC

polyvinyl chloride

The following subsections describe installation and testing of the chemical mixing skids and other site
infrastructure in the Stage B treatment area in accordance with SGW-60243.

2.3.1 Chemical Mixing Skids

Two remediation skids were designed and constructed as part of the apatite permeable reactive barrier
remedy for the 100-NR-2 OU (DOE/RL-2010-29, Design Optimization Study for Apatite Permeable
Reactive Barrier Extension for the 100-NR-2 Operable Unit). The remediation skids were used for the
300-FF-5 OU EA remedy in Stage A and Stage B. Each remediation skid is capable of delivering
polyphosphate solution at a targeted flow rate of up to 1,135 L/min (300 gal/min). Feed water from the
Columbia River is transferred via aboveground hoses to the remediation skids, where it is blended with
the polyphosphate concentrate in a static inline mixing chamber. Following mixing, a manifold distributes
the diluted polyphosphate solutions to transfer hoses for distribution to the injection well network.

The two chemical mixing skids arrived onsite at the 300 Area on May 22, 2018, and were installed on
June 20, 2018. The two chemical mixing skids were tested on August 20, 2018. Figure 2-11 shows the
mixing skids set up in the Stage B area.
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5

Figure 2-11. Chemical Mixing Skids in the 300 Area
Two 75 kV A generators rented for the duration of the project supplied power for each mixing skid.
Each mixing skid was connected to a portable filter bank composed of inline filters to remove particulates

and debris from river water prior to distribution to the mixing skids. Mixing skid #1 was connected to a
six-pack filter bank and mixing skid #2 was connected to a nine-pack filter bank (Figure 2-12).

Figure 2-12. Inline Filter Packs for Chemical Mixing Skids
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River water distribution components included a submersible river hose and an upland river supply hose.
The submersible river hose and upland river supply hose are 10 cm (4 in.) diameter fire hoses connected
by camlocks. A total length of 76.2 m (250 ft) of submersible river hose and 150 m (981 ft) of upland
river supply hose was used for each of the two skids for a total of 226.2 m (1,231 ft) of 10 cm (4 in.)
diameter hose.

The polyphosphate injection well hoses are 7.6 cm (3 in.) diameter fire hoses connected to the

48 injection wells. The total length of hose needed to supply all 48 injection wells was approximately
7010 m (23,000 ft). Each mixing skid can be connected to six wells at a time, so the 48 injection wells
were divided into four injection zones, each consisting of 12 wells (Figure 2-1). The color-coded injection
hoses (Figure 2-13) were selected to match the injection zone color on Figure 2-1. When the schedule
required injection into a different injection zone, the appropriate set of injection hoses was connected to
the chemical mixing skids.

The mixing skids were tested using filtered river water on August 20, 2018. The chemical mixing system
and polyphosphate injection hoses were also connected and tested. The tests included functional checks of
flow meters, pressure gauges, programmable logic controllers, variable frequency drives, and injection
connections. River water from the tests was injected via injection wells into the lower vadose zone.

D Stage A Boundary
D Stage B Boundary

0 10 20 30m
IS S E—

0 50

Figure 2-13. Aerial Photograph of Color-Coded Injection hoses
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2.3.2 Site Infrastructure

Support equipment was provided to ensure a safe and manageable work environment. Support
infrastructure included personnel accommodations, power supply, lighting, and equipment laydown area.

On December 28, 2016, a mobile office trailer and a restroom trailer were brought onsite to provide
facilities for the workers. The mobile office was equipped with computers including Hanford Local Area
Network access along with printing, fax/scan, and photocopy capability. The work site was equipped with
a small trailer to support ERT operations. A 12 m (40 ft) long CONEX box was placed at the site to
provide secure equipment storage adjacent to a fenced laydown area. Two 75 kVA generators were used
to provide power for operations on the site.

A gravel road was constructed from the Stage B treatment area to the shoreline access point to
accommodate hose and power installation. Gravel roads were constructed to provide access to the
chemical storage tanks and the operations trailers. Gravel pads were constructed for the mixing skids,
chemical tanks, purge water storage tanks, central sampling system racks, injection and monitoring wells,
parking lot, laydown area, and for the office, restroom, and ERT trailer.

Seven light plants were arranged to provide lighting to all main operation areas during low-light
conditions. Light plants were staged one each at the chemical tanks, the sample manifold, at the north
central and southern areas of the Stage B EA area to provide adequate lighting of the injection and
monitoring wells within the area.

The following components of the project require power sources:

* Mixing skids/river pumps

e ERT system

e Office trailer

e  Work area lighting

e  Monitoring well submersible pumps

* Additional items, such as portable emergency shower/eye wash station and heat blankets
e Air compressors for well packers

Lighting was supplied for the following site areas and components:

e Office trailer

e Sampling manifold

e Site area

e Chemical tanks

Figure 2-14 is an aerial view of the Stage B uranium sequestration system showing the location of the
river pumps, chemical mixing skids, chemical storage tanks, and the general location of the Stage B

treatment area. The injection wells and color-coded injection hoses can be seen within the Stage B
treatment area.
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2.3.3 Unexpected Conditions

The following issue documents an unexpected condition encountered during installation and testing of the
mixing skids and site infrastructure.

Monday, July 23, 2018 — During construction acceptance testing (CAT) for the construction completion
document (CCD), suspect or counterfeit bolts were discovered to be in use on the mixing skid filter banks
and the two portable filter skids. A stop work was issued, and the suspect bolts were tagged. The proper
replacement parts were obtained and installed on the mixing filter skids banks and the portable filter
skids. The filter skids and banks were inspected and released for use by engineering.

234 Summary

Table 2-16 provides a summary of the resources required for installation and testing of the chemical
mixing skids, site infrastructure, and duration of the activities.

Table 2-16. Summary of Project Resources Needed for the Chemical Mixing Skids and Site Infrastructure

Duration* (days)

Stage B Project Resource
Phase Description Quantity (hr)* | Installation | Testing

Chemical mixing Set up mixing skids on site and connect 20 1 1

skids hoses.

Site infrastructure Install light plants, compressors, safety 210 21 0
showers, roadwork, set up trailers, set up
electrical associated with skids and
sampling system.

*Based on a four-day work week.

2.4 River Pumps

Feed water for the polyphosphate solutions is obtained using two separate submersible pumps
(Grundfos™ No. 3855200-3A), each capable of supplying up to 1,135 L/min (300 gal/min). Feed water is
piped from the Columbia River to the chemical mixing skids. A 10 cm (4 in.) diameter hose conveyed
water from the water source approximately 150 m (490.5 ft) to the chemical mixing skids.

Withdrawal of water from the Columbia River and injection of polyphosphate solution during the
uranium sequestration process has the potential to affect three fish species listed under the Endangered
Species Act of 1973 and/or their critical habitat.

On April 14, 2015, U.S. Department of Energy (DOE) requested written concurrence that pumping water
from the Columbia River in the 300 Area to support the EA is not likely to have adverse effects on two
species listed as threatened or endangered or critical habitats designated under the Endangered Species
Act of 1973. Based on analysis (WCR-2015-2480, “Endangered Species Act Section 7(a)(2) Concurrence
Letter for Installation and Operations of a Uranium Sequestration Groundwater Treatment System near
the Shoreline of the Columbia River at the 300 Area of the Hanford Site, Benton Country, Washington
[HUC 170200160602] City of Richland-Columbia River”), the National Marine Fisheries Service
concurred with DOE that the proposed action is not likely to have adverse effects on upper Columbia

™Grundfos is a registered trademark of Grundfos Holding A/S Corporation, Bjerringbro, Denmark.
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River spring-run Chinook salmon and steelhead and designated critical habitats. Similarly, informal
consultation for the federally listed as threatened bull trout (Salvelinus confluentus) was initiated with the
U.S. Fish and Wildlife Service (USFWS). In Letter 0IEWFWO00-2015-1-0567, USFWS (2015) concurred
with DOE that the proposed action is not likely to have adverse effects on bull trout and its designated
critical habitat.

A cultural resources survey of the proposed location of aboveground water lines and EA area was
conducted on May 27, 2014, and documented in MSA-1502630, “Ecological and Cultural Clearance for
Columbia River Access and Submersible Pumps in the Columbia River for the 300 Area Sequestration
Remedial Activities, Hanford Site, Benton Country, Washington (HCRC# 2014-300-004,
ECR-2015-303).” The survey did not identify any previously unrecorded cultural material. Based on the
cultural resources survey, a pipe route for the water lines from the river pumps was selected to avoid
known cultural resources.

On July 19, 2017, three (two primary and one spare) platform-mounted submersible pumps with fish
screens were placed in the Columbia River to feed river water through a filter bank to each chemical
mixing skid. The submersible pumps, mounted on skid plates, were transferred to the approved pumping
location by boat and set into the river one at a time. Figure 2-15 shows a submersible pump on the
mounting skidplate.

-

Figure 2-15. Submersible Pump, Fish Screen, and Mounting Skidplate

The river pumps were loaded onto a boat at Leslie Groves boat launch in north Richland, then transported
to the 300 Area shoreline at the designated river access point. Upon arrival at the river, shoreline
electricians and pipefitters had power cables and 10 cm (4 in.) diameter river hoses ready to connect to
the pump skids. After connections were made, the river pumps, connected power cable, and feed hose
were transported into the river channel.

The pumps were set in the river approximately 9.2 m (30 ft) apart using a boat mounted hoist in
approximately 2.4 m (8 ft) of water and approximately 30.8 m (100 ft) from shore. Each pump was
tethered upstream with a 30.8 m (100 ft) long anchor line and a 15.4 m (50 ft) long metal winch line
attached to a 15.4 m (50 ft) long sinking rope line as a leader. When the pumps are removed from the
river at the conclusion of the project, a grapple will be used to retrieve this line, and the pumps will be
winched into the boat. Figure 2-16 shows a submersible pump and skidplate assembly being lowered into
the Columbia River near the 300 Area.
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Figure 2-16. Installation of Submersible Pump and Skidplate

241 Unexpected Conditions

The following issue documents unexpected conditions during installation and testing of the river pumps.

Monday, July 23, 2018 — On Monday morning, during CAT testing for the CCD, the river pumps were
turned on for testing. A large hole in the submersible river hose connecting the river pumps to the upland
river water supply fire hose was discovered and a discharge of river water to the river occurred

(Figure 2-17). Upon review, it was discovered that the engineered equivalent used in place of the required
hose was not equivalent and subsequently failed. It was determined that the hose would be replaced with
the required hose. The river pump hose was changed during the last week of July 2018.

Figure 2-17. River Pump Hose Flaws Discovered after CCD Testing

Associated with this incident there was a subsequent stop work; it was reported that during river pump
installation in the river, when the third and final pump skid was being placed in river (in the furthermost
upstream position) the anchor line failed to “catch” on river bottom causing the third pump to travel
downstream and scrape across the previously installed pumps (#1 and #2). The stop work was in response
to worker concerns that the electrical supply lines to the pump(s) may have been damaged. The resistance
of the insulation on the electrical supply lines was tested (meggered) on multiple occasions both prior to
and during injection operations to ensure the wire insulation remained uncompromised.
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242 Summary

Table 2-17 provides a summary of the resources required for installation and testing of river pumps and
the duration of the activity.

Table 2-17. Summary of Project Resources Needed for the River Pumps

Duration* (days)
Stage B Quantity
Project Phase Description (hr) Installation | Testing
Set river pumps | Set up river pumps along riverbank and connect hoses 20 1 1
and cables

*Based on a four-day work week

2.5 Chemical Tanks

Polyphosphate chemicals are delivered to the site in concentrated liquid form. Concentrated
polyphosphate solutions were delivered as a mixture of sodium and potassium orthophosphate
(NaH2PO4 and KH2PO4) and sodium pyrophosphate (Na4P207) with the pH in the range of 7 to 7.5.
The contract specification required preparing a single mixture of orthophosphate (at 83,000 mg/L PO4)
and pyrophosphate (at 12,226 mg/L of Na4P207). The concentrated mixed solutions have combined
phosphorus (total P) concentration of about 30,000 mg/L (27,100 mg/L from orthophosphate and 2,850
from pyrophosphate), which is equivalent to about 91,700 mg/L of phosphate (as PO4) concentration.
At these concentrations, the estimated volume of concentrated polyphosphate solution required for Stage
B is about 1,461,300 L (386,590 gal). Concentrated polyphosphate solutions were delivered to the

300 Area in tanker trucks during the injection phase and stored in seven 30,283 L (8,000 gal) chemical
storage tanks. Prior to injection these concentrated solutions were diluted with river water to achieve the
target injected phosphate (PO4) concentration of about 8,000 mg/L with pH between 7 — 7.5.

Eight 30,283 L (8,000 gal) storage tanks were moved from the Stage A EA location and installed at the
Stage B EA area on May 30, 2018. The tanks are equipped with sight tubes for level indication and
7.62 cm (3 in.) male inlet and outlet ports. Tanks were positioned on spill pads, which are on a 5 to
10.1 cm (2 to 4 in.) thick layer of sand. The chemical tanks were located to accommodate chemical
delivery truck access and spill control.

The tank configuration included seven tanks containing polyphosphate solution. Once in place, a chemical
distribution header was made using suction resistant 7.6 cm (3 in.) diameter clear flexible hose. The header
was configured to allow for flow of polyphosphate solutions to both skids, resulting in four chemical feed
lines traversing the EA from the chemical tanks to the mixing skids. Figure 2-18 shows the tanks and spill
protection. The length of 7.6 cm (3 in.) diameter chemical feed hose required to connect the header to the
mixing skids was approximately 30 m (100 ft) for each feed line for a total of 122 m (400 ft).

The tanks were leak tested on July 11, 2018, by filling each to a height of approximately 1.2 m (4 ft) with
river water. The tanks were then emptied on July 11, 2018; river water from the tests was injected into the
lower vadose zone. One of the tanks was known to leak and was removed from use during the project.

In preparation for chemical receipt, a portable safety shower and eyewash station was brought onsite and
set up at the chemical tank and mixing skid areas.
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Photo Credit: Andrea Starr | Pacific Northwest National Laboratory
Figure 2-18. Chemical Storage Tanks

2,51 Unexpected Conditions
The following issue documents an unexpected condition encountered during installation and testing of the
chemical feed tanks.

July 11, 2018 — Tank #8 was known to leak, and it was determined that a repair to the leaking tank was
not feasible. This tank was administratively removed from the system and will not be used for holding
chemicals. The tank was mechanically disconnected on August 21, 2018.

252 Summary

Table 2-18 provides a summary of the resources required for installation and testing of chemical storage
tanks and the duration of the activity.

Table 2-18. Summary of Project Resources Needed for the Chemical Storage Tanks

S.tage B Quantity Duration* (days)
Project Phase Description (hr) Installation | Testing
Chemical storage tanks Set up and install chemical storage tanks on 30 2 1
protective spill pad constructed

*Based on a four-day work week.
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2.6 Electrical Resistivity Tomography Network

Dispersal of the polyphosphate solutions into the soil is expected to increase electrical conductivity
significantly in the lower vadose zone and PRZ by increasing both saturation and pore fluid specific
conductance. These changes enable use of timelapse ERT for remote monitoring of the advancement of
the wetting front of the injectant solution through the lower vadose zone and PRZ.

Eighteen wells, composed of 12 injection wells and 6 monitoring wells, were fitted with downhole ERT
electrodes. The electrodes enable crosshole ERT imaging near the instrumented wells for both
pre-injection geologic characterization and time-lapse monitoring of the treated zone during and after
treatment. The ERT-fitted wells are arranged in three clusters with four injection wells and two
monitoring wells in each cluster. The injection area is divided into four zones with 12 injection wells per
zone; the ERT clusters were positioned along the margin of two zones to bridge zones (e.g., cluster 1
bridges injection zones 1 and 2; cluster 2 bridges zones 2 and 3; and cluster 3 bridges zones 3 and 4).
This design facilitated determining the radius of influence for individual injection wells as well as
chronicling the coalescence between injection zones. Figure 2-19 shows the location of the ERT
monitoring zones and the ERT-fitted wells within the Stage B treatment area.

ERT network installation commenced on February 27, 2017, coinciding with completion of each injection
and monitoring well selected as part of the ERT network. Installation of each ERT instrumented well
occurred with close coordination between PNNL personnel and the drilling operators, in the following
sequence:

1. Drilling operators completed drilling the borehole to total depth.
2. PNNL personnel prepared the electrodes and custom cable for installation on the well casing sections.

3. PNNL and drilling personnel lowered each section of well casing in sequence into the borehole,
connecting casing length section by section. As each length of casing was positioned at top of
borehole, the electrodes and cable were attached then lowered. PNNL personnel attached cable
take-outs to the electrodes.

4. Drilling operator’s backfilled the annulus according to specifications.

5. The surface completion of each instrumented well included an oversized well box to accommodate
storage and protection of additional cable length and cable plug end.

Sixteen electrodes were installed on the outer wall of the PVC casing of each ERT-fitted well

(Figure 2-20). The electrodes consist of wire mesh wrapped around the casing and secured in place at the
upper and lower margins with a low profile band clamp. Each electrode wraps the entire circumference of
the casing. Figure 2-21 shows an ERT electrode installed on the well casing. Figure 2-22 shows an
ERT-fitted well casing as it is lowered into the borehole.
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Figure 2-19. ERT Monitoring Zones and ERT-Fitted Wells in the Stage B Treatment Area
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top bottom top bottom
Electrode m(bgs) m(bgs) ft(bgs) ft(bgs)

1 1.90 2.00 6.31 6.56
2 2.65 2.75 8.77 9.02
3 3.40 3.50 11.23 11.48
4 4.15 4.25 13.69 13.94
5 4.90 5.00 16.15 16.40
6 5.65 5.75 18.61 18.86
7 6.40 6.50 21.08 21.33
8 =15 7.25 23.54 23.79
9 790 8.00 26.00 26.25
10 8.65 8.75 28.46 28.71
11 9.40 9.50 30.92 31.17
12 10.15 10.25 33.38 33.63
13 10.90 11.00 35.84 36.09
14 11.65 11.75 38.30 38.55
15 12.40 12.50 40.76 41.01
16 13.15 13.25 43.22 43.47

Figure 2-20. Electrode Installation Detail (Not to Scale)

| 4 : o
§ "'/’/-

Figure 2-21. ERT Electrode Installed on the Well Casing
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Figure 2-22. ERT-Fitted Well Casing as it is Lowered into the Borehole

2.6.1 Unexpected Conditions
Section 2.1.1.3 details issues with installing the ERT electrodes for well C9657/399-1-113.

26.2 Summary

Table 2-19 provides a summary of the resources required for installation and testing of the ERT network
and the duration of the activity.

Table 2-19. Summary of Project Resources Needed for the Electrical Resistivity Tomography Network

Duration* (days)

Stage B Project
Phase Description Quantity (hr) Installation Testing
Install ERT network | Install ERT electrodes on injection 200 19 1
and monitoring well assemblies

*Based on a four-day work week.

ERT = electrical resistivity tomography

2.7 Sample Collection System

Twenty-one of the 24 monitoring wells in the groundwater sampling network were connected to a central
sampling manifold. The central sampling manifold is configured to purge each individual monitoring well
and facilitate filling the sample containers at one central location. Each of the 21 monitoring wells is
equipped with a dedicated submersible pump that is controlled by an adjustable-frequency drive (AFD)
for regulating and adapting the flow and pressure to match formation groundwater recharge. Tygon tubing
extends from the wellhead to a central location where it connects to a manifold facilitating sampling each

2-42




SGW-60778, REV. 0

individual monitoring well by opening a dedicated valve. Purge volumes are calculated for each
monitoring well based on well volumes plus the volume of tubing. The system includes a sample station
consisting of Unistrut® valves and rigid piping. The system includes purge water storage capacity
equivalent to the volume of purge water generated in two days of sampling. The purge water will be
transferred from storage tanks to tank trucks for shipment to ModuTanks™. Figure 2-23 shows the
sampling system manifold and the purge water storage tanks.

Figure 2-23. Sampling System Manifold

2,71 Unexpected Conditions

The following sections document unexpected conditions encountered during installation and use of the
sampling collection system.

2.7.1.1  Compatibility Issues with Pumps and AFDs

Monday, July 9, 2018 — On Monday morning during the CAT for the CCD, it was discovered that the
Grundfos SQE05-90 and SQE05-140 pumps installed in the monitoring wells are single-phase pumps
while the AFDs installed to control the pumps are three-phase and would not work for varying the speed
of the pumps. The Design Authority remedy was to install an On/Off switch resulting in the pumps
operating at full speed in the ON position, which bypasses the need for an adjustable speed feature.

2.7.1.2  Monitoring Well Issues

Tuesday, August 28, 2018 — On Tuesday afternoon, three monitoring wells that repeatedly tripped
breakers were disconnected from the central sample collection system and added to list of wells requiring
manual sampling. The three monitoring wells are 399-1-165, 399-1-166, and 399-1-7. Problems occurred
because the tubing for well 399-1-165 followed an extremely lengthy, circuitous route that included sharp
corners; the screen for well 399-1-166 was positioned in the Ringold Formation, which exhibits lower
transmissivity; and the sample pump in well 399-1-7 was not placed deep enough into the aquifer.

®Unistrut is a registered trademark of Atkore International, Inc., Harvey, IL
™ModuTank is a trademark of ModuTanks, Inc., Long Island City, NY
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2.7.2 Results

The number of monitoring wells sampled at the central sampling manifold was reduced to 18.

2.8 Data Loggers

Each of the 24 groundwater monitoring wells in the Stage B EA was instrumented with downhole
transducers equipped with multiple sensors to measure specific conductance, pH, water level, and
temperature for continuous measurements. The data was stored on dataloggers installed near each well,as
shown in Figure 2-24. The data loggers are manually downloaded weekly in the field by technicians, and
project scientists process the files for use in assessment of uranium and phosphate migration. The
downhole instrumentation and data loggers were installed in 2017 and recorded data for one year before
implementation of the Stage B injections.

Figure 2-24. Data Logger Setup for Groundwater

AT W EEAS gt
Monitoring Wells
2.8.1 Unexpected Conditions

The following topic documents an unexpected condition during use of the data logger systems.

Monday, August 6, 2018 — During a review of the data logger downloads, it was determined that the
dissolved oxygen sensors for the data logger transducers installed in 2017 would expire before the
completion of Stage B operations.

2.8.2 Results

The dissolved oxygen sensors were replaced and calibrated during the week of August 6, 2018.
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3 Summary and Lessons Learned

Installation of the final component of the Stage B uranium sequestration system was completed on
July 19, 2018. The project startup review was completed on August 20, 2018, and the operating work
control package was approved on August 27, 2018. The Stage B uranium sequestration system was
accepted and verified for operation on August 27, 2018.

The following sections provide a summary of project duration, resources, and cost, and a review of the
lessons learned.

3.1 Summary of Installation Duration and Resources

Table 3-1 provides a summary by WBS element of the duration and resources used for installation of the
Stage B uranium sequestration system in the 300 Area. Durations and resources for each WBS element
have been brought forward from the summary tables in Chapter 2.

Table 3-1. Summary of Installation Duration and Resources by Component

WBS Element Duration® (days) Resources (hr)

Injection and monitoring wells 95 950

2 20
Mixing skids and infrastructure

21 210
River pumps 2 20
Chemical tanks 3 30
ERT 20 200
Total installation and testing 143P 1430

a. Includes installation and testing.

b. Duration from beginning of first (well installation) to end of last (ERT) activity; some activities

overlapped.
ERT = electrical resistivity tomography
WBS = work breakdown structure

3.2 Post-Job Review

Post-job review meetings covering the 300-FF-5 OU Stage B uranium sequestration activities were held
on September 26, 2018. Representatives of the groups and disciplines that supported and executed
installation of the Stage B system participated in the meetings. The following subsections summarize the
findings from the post-job review meetings. Each subsection corresponds to one of the five core functions
of the Integrated Safety Management System.

3.21 Define Work Scope

The objective of this core function is to define the work activities necessary to achieve the goals of the
project in a safe and environmentally sound manner. The following findings were identified during the
Stage B post-job review meetings:
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¢ The sampling and analysis plan (DOE/RL-2014-42-ADD1) required collection of groundwater
samples from monitoring wells during injection. Due to the sample pump breakers being too small,
operations was unable to control the speed of the well pumps. This caused some breakers for wells to
trip and other wells to run dry during purging, which prevented sampling. Due to this issue, some
wells were disconnected from the sampling manifold system and manually sampled, as described in
Section 2.7.1.1.

3.2.2 Hazard Identification and Work Planning

Objectives of this core function are to identify potential hazards and determine appropriate actions to
mitigate the hazards. This information is then integrated into work planning. The following findings were
identified during the Stage B post-job review meetings:

e Hazards for the tanker trucks delivering chemicals were not adequately identified and addressed in
the work planning documents. This included the over pressurization of a chemical tanker truck, which
caused a pressure relief value to lift. The work package was modified to address this hazard
(Section 3.2.3).

¢ Issues with fall protection for the chemical delivery truck operators were identified. Fall protection
training and use of a rolling ladder to allow access to the top of these trucks provided adequate
responses to address the issues of inadequate fall protection.

® One bug bite was reported and treated with appropriate first aid measures. This hazard was
adequately addressed and identified in the work planning documents.

3.2.3 Work Packages and Hazard Control

The objective of this core function is to develop and implement work control documents that implement
hazard controls tailored to the type of work being conducted. The following findings were identified
during the Stage B post-job review meetings:

e Controls were required to be added to the work packages to prevent over pressurization of the tanker
trucks delivering chemicals.

® More rigorous controls of the sampling manifold station were added to the work package to
independently verify that sample pumps are turned off at the end of a work evolution.

3.24 Work Processes and Execution

Objectives of this core function are to implement work processes and safety controls, confirm readiness
before starting work, and perform work within the controls (e.g., procedures, pre-job briefings,
lockout/tagout, and stop work authority), when needed. The following findings were identified during
Stage B post-job review meetings:

e More rigorous testing and verification of flow meter samples at the skids should be performed.

e Electrical problems with the ERT persisted as a result of removing the uninterruptible power supply
and splitting the loads.

¢ Configurations management issues were identified with breakers, six and nine pack filter banks, and
the eighth chemical storage tank. These elements all required the following temporary changes to the
work processes:
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Issues with the breakers arose due to tubing lengths and routes to wells, incompatibilities with
single-phase pumps being run with three-phase AFDs, location of well screens in low
transmissivity formations, and improperly placed pumps (Section 2.7.1.2). The remedy chosen by
the Design Authority was to install an On/Off switch for the pumps and to remove some wells
from the sampling manifold system.

Suspect or counterfeit bolts were discovered in use on the six and nine pack filter banks during
CAT testing, Section 2.3.3. A stop work was issued to address this and the counterfeit parts were
replaced with the required parts.

The eighth chemical storage tank was known to leak and was administratively and mechanically
disconnected from the system, Section 2.5.1.

® A stop work order was used when a chemical tanker truck became over pressurized and a pressure
relief valve was lifted.

e The following positive items were identified during the post-job review:

3.2.5

Color-coded hoses unique to each injection zone worked extremely well.

Verification of the startup valve line-up each morning was useful and prevented potential
problems.

Detailed system operation explanations during the job hazard analyses and having operations
heavily involved during the CAT familiarized personnel working with the equipment. This
activity saved time and labor from potentially delaying operations.

Incorporation of Stage A lessons learned were well integrated into Stage B and reduced labor
requirements for operations.

Feedback

The objective of this core function is continual improvement through feedback processes to ensure that
operating experience and lessons learned are applied to current and future work. The following findings
and recommendations were identified during the post-job review and project scientist review of the Stage
B system:

® During injection of the polyphosphate solution it was determined that the polyphosphate solution
would begin to precipitate at temperatures below 3-4°C (37-39°F). It is recommended that future
injections using polyphosphate solutions implement heat traces on the skids and tank lines to monitor
this or move the injection schedule so that it occurs during August.

e All instruments in the totalizer panel should be replaced with high visibility versions.

e Alternative soil moisture collection systems should be considered for PRZ wells for future vadose
zone injections and groundwater sampling.
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)

ECR No: ‘ ECR-16-001223
ECR/FMP Title: 300 AREA CHEMICAL INJECTION SITE B CIVIL LAYOUT
1.0 MODIFICATION DESCRIPTION RELEASE [0 Radiological Record

Request and Justification:
Provide a chemical injection system to be used in the 300 Area Industrial

Complex, Site B, to sequester the uranium for the remediation of ground DATE:

water per SGW-60243, 300-FF-5 Operable Unit Stage B Uranium HANFORD
Sequestration Functional Requirements. This & provides Dec 08, 2016 | reELEASE
only the civil o Vgu'} fo allow Carrly (,.w'f werk and

placment of tvailer W svpport’ comshrvchen:

gl?z/ r—/ 76
Work Package No./ Project No.: O Work Complete
GW-16-6064 O Not Approved/Archive Only
Area: Facility: Building: System ID: RW Whitlock
300 N/A N/A GRW-MISC Design Authority: Signature Date
: GRW-OPS-APAT Print Name .

Change Description and Scope:

Pump water out of the river using two submersible pumps. { (u"wﬁ ).;M r2fefle

e Pump water to two remediation skids that were previously designed and used on the apatite injegtion project.{ ﬂﬁlu")/z/g/n
e Pump phosphate solution from chemical tanks to remediation skids to be mixed with river water{ f v Jore 2 /‘ / 7

e  Minor changes to existing chemical injection skids. (& v /e /lb : (2

2.0 PACKAGE INDEX
Rev FMP | Release
Action | Document No. N " | E/SIR ) FMP Section Description Page to
0.
. No Work?
RWC |H-3-317678 001 0 S |CHEMICAL INJECTION SYSTEM CIVIL SITE PLAN +/6 Yes
RWC |H-3-317679 001 0 S |CHEMICAL INJECTION SYSTEM CIVIL ENLARGED SITE PLAN [/[7 Yes
RWC |H-3-317680 001 0 S |CHEMICAL INJECTION SYSTEM CIVIL ENLARGED SITE PLAN ‘ ﬁ[ q Yes
N |SGW-60293 0 R |300-FF-5 PART B PUMP CALCULATION - Yes

3.0 DESIGN REQUIREMENTS
Functional Requirements:
e  Functional requirements are listed in SGW-60243, 300-FF-5 Operable Unit Stage B Uranium Sequestration Functional
Requirements.
e MSA-1604905 (Reissue) Ecological and Cultural Clearance for Columbia River access and submersible pumps in the Columbia
River for the 300 Area Sequestration remedial activities.

Design Criteria:
e SGW-60243.

Hazard Analysis/Requirements:
The only hazards associated with the products are contact/dermal. PPE will be required and listed in the Operation procedure.

Other Analysis/Requirements:

SGW-48737 Apatite Injection System Civil/Structural Calculations
SGW-57336 Apatite Tank Tie-Down Analysis

SGW-48737 Apatite Injection System Civil/Structural Calculations

Page 1 of i A-6004-683 (REV 7)
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)

ECR No: ECR-16-001223

ECR/FMP Title: 300 AREA CHEMICAL INJECTION SITE B CIVIL LAYOUT

4.0 ACCEPTANCE CRITERIA and METHODS

Acceptance Criteria

.| Acceptance Method

None Required

O Inspection [ Testing

5.0 AFFECTED and RELATED ECR/FMPs

Action [ECR/FMP Nol."z ECR/FMP Title
None *Yia)g]it

6.0 OTHER AFFECTED DOCUMENTS )
Document Type Document No. Rev. No. | Owning Organization Technical Authority
Operations Procedure | SGRP-PRO-OP-53038 |0 SGRP Operations E. Bertrand
7.0 DESIGN VERIFICATION
Verification by: Peer Review [0 Formal Design Review [ Alternate Calculations [ Qualification Testing | [0 Not Required
Des1ign Verification Checklist:

Are the Functional Requirements and Design Criteria appropriately selected for the modification? ‘ﬁ],Yes O No ONA

Does the design meet the specified Functional Requirements and Design Criteria?

™ Yes OONo [OINA

Were the design inputs correctly incorporated into the design?

¥ Yes ONo ONA

Is the design output reasonable compared to the design inputs?

M Yes CONo [ONA

Have suitable materials, parts, and processes been specified?

OYes ONo ‘WNA

Have suitable acceptance, inspection, and testing criteria been specified?

OYes [ONo B NA

Have constructability, maintenance, and operability been adequately addressed in the design? O Yes O No ¥4NA

Fle[~[e[alo[o]®

Are all affected design documents identifies and appropriately changed?

OYes f&No [OINA

Additional Design Verification Documentation Prepared? [0 Yes [ No

NOTE: Identify additional Design Verification Documentation in Section 2.0 Package Index.

A review of the design has been performed. The selected Functional Requirements and Design Criteria meet the stated Engineering
Request. Design Verification performed by the methcd(s) identified has confirmed that the design documented by this FMP is adequate

and meets the stated Functional Requirements and Design Criteria

KA Hedquist l%lé/lfz -
| _Design Verifier: - Print Name Sig Date
8.0 REVIEWS
usQ: : [ﬂ Not Required
ol koadelle 12/ g/le
Reviewer: '’ Print Name Date’
Environmental: EASF [0 Not Required
RW Oldham 6 /6
ECO: Print Name Date

Page 2 of __
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)

ECR No: ECR-16-001223

ECR/FMP Title: 300 AREA CHEMICAL INJECTION SITE B CIVIL LAYOUT

9.0 APPROVALS and DISTRIBUTION

Approvals

DL Deaton ¢y omen L ,,G—//

Boldi

12/ /o

ECR/FMP Author: Print Name Signature . /. Date
RW Whitlock 7/,‘() /L/s‘/ /o
Design Authority: Print Name Si@atune*""’"" ™~ Date
JG Riddelle C ,,ZL) M
Engineering Manager: Print Name Signéflire Date
PA Baynes A M /12/5 //6
Project Lead: Print Name }q'(atu/e‘ Yo U Date ,7 _
) ]
PJ Sheely Wy Sen, 1252611,
Operations: Print Name SignatureQ /| Date
LE Anderlini ﬁpe roved doreme | doke/ '\ZQM ool findehi; 1Y 7 )
Fire Protection: rint Name 73/%//e Sk re / Date /
EM Baldwin M A @V\i /$/5//é
Safety: Print Name _Signature ~—" Date
JA Herber %/M /S /7//é
Industrial Hygiene: Print Name Sidnature Date
RGHollenbeck 7oV ewmaul Lo 'ZOM/ 12/s71 o
Civil Design Authority: Print Name Signature Date
Distribution
HID Name HID Name
H5767788 DL Deaton H0072915 PA Baynes
H0038443 JG Riddelle H0511610 JA Herber
H6926136 AR HaWaaboo H3464477 EP Bertrand
H8293029 CJ Ayres H0032654 LE Anderlini
H0091888 KA Hedquist H5540866 JC Cook
H0083398 RW Whitlock H0072523 PJ Sheely
H0004025 RG Hollenbeck H6265451 RM Hermann
H0005843 GB Chronister H7104115 BM Cunningham
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8 7 6 | 5 { 4 | 3 | 2 1

NOTES:

1. ADD 12'-0" WIDE GRAVEL ROAD FROM CORNER OF TREATMENT
AREA TO RIVER ROAD.

u
N. 118600 o __ _ - - . _ o B =R - e ——— - . 2. ADD 40'x50' PAD FOR SKIDS, GENERATORS, 6 PACK FILTERS, AND
F ; // [ T . ) DISCONNECTS TO TO BE PLACED UPON. F
/ ll : : 5 3. SKIDS CANNOT EXCEED 850' FROM RVER PUMPS DUE TO AFD
| Il
| Il

PUMP LIMITATIONS, CHEMICAL TANKS NOT TO EXCEED 400' FROM SKIDS.
-3-317685

4, BOTH TRAILERS CAN BE USED FOR INJECTION WELLS. CONFIGURE
SKID ANCHOR PIPING AS NEEDED.
TP 2

5. CHEMICAL TANK PAD AND TRUCK PAD TO HAVE APPROXIMATE 3"
GRAVEL BASE AND A MINIMUM 2" SAND BASE.

6. ALL SHOWN PIPE ROUTES ARE GENERAL LAYOUT, ACTUAL PIPE
ROUTES MAY VARY, PIPE NEED TO STAY AS CLOSE AS POSSIBLE TO
SAME LENGTHS.

7. TEMPORARY ROAD CLOSURE (BLOCKADE).

8. SIX PACK FILTER CAN BE USED PRIOR TO TEST SKID. LOCATION TO
BE DETERMINED IN FIELD.

9. ECO BLOCK TO BE PLACED ON SHORE TO ASSIST IN ANCHORING
OF RIVER PUMP SKID If NEEDED. E

10. OVERHEAD POWER LINE MAY BE REMOVED AND REPLACED WITH
TYPE W CABLE (BY OTHERS).

INJECTION TRAILER N1 //
SEE NOTES 3 AND / 7 :
A /\

SEE NOTE 1

|
I
| SEE NOTE 2 I

399-1-94
339-1-91
5 TvP
\ 399190 ERT TRAILER 399-1-95
\ 399-1-89 _ / J99-1—3 /
3

Y—

i

|
I
[
|
§ PACK FILTERS I
SEE NOTE 8 |\
INJECTION TRALLER N2 | SEE ENLARGED PLAN
SEE NOTES 3 AND 4 |
[
|
|
|
|
|
|

\
|
|
|
|
| | I__——______“____”'_"_____"_T_—‘ ————————— mypyZ
I
|
i
|
|

DWG H-3-317679

VENDOR SUPPLIED
| TANKS WITH 3"
‘ HEADER SYSTEM
I
[}

}
WAS CONDITION ECR-16-001223 PAGE ':7-

B
300 AREA CHEMICAL INJECTION SYSTEM ENLARGED SITE PLAN
SCALE: 1116 i
- m\ ELLAE ";3
SITE_PLAN | _ o ‘
P18 Sooe | SATION o ere wiTHOUT CURRENT AEERD M s DOCUMENT BY SHREDDING
. CHANGE DOCUMENTS FROM DATABASE |MAY CONTAIN SENSITIVE INFORMATION
NAME = U.S. DEPARTMENT OF ENERGY
A = Richland Operations Office A
i CHEMICAL INJECTION SYSTEM
NTAL RELEASE INTO DMCS PER = CIVIL
H—3—317677—1]DRAWING LiST |0 F&crz—w—ouoasz L, SITE PLAN
REF_NDMBER THLE - o v o =
-4 sesonemne o —= F H-3-317678 110
. Nwsmo!uwmc mmunu.muusr NEXT USED ON ENDREFEEJE"CES b I REVISIONS ) IRW W%W b ww‘u—ul?uowu I |
8 7 6 | 5 f 4 3 2 [ 2o 1
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8 7 6 5 { 4 3 2 1
1. ADD 12'-0" WIDE ROAD FROM CORNER OF TREATMENT AREA TO
o RIVER ROAD.
(@] 2. ADD 40'x50" PAD FOR SKIDS, GENERATORS, 8 PACK FILTERS, AND
F N DISCONNECTS TO TO BE PLACED UPON. F

g 3. SKIDS CANNOT EXCEED 850’ FROM RVER PUMPS DUE TO AFD
n LIMITATIONS. CHEMICAL TANKS NOT TO EXCEED 400" FROM SKIDS.

. 4. BOTH TRAILERS CAN BE USED FOR INJECTION WELLS. CONFIGURE
] PIPING AS NEEDED.

5. CHEMICAL TANK PAD AND TRUCK PAD TO HAVE APPROXIMATE 3"
GRAVEL BASE AND A MINIMUM 2" SAND BASE.

6. ALL SHOWN PIPE ROUTES ARE GENERAL LAYOUT, ACTUAL PIPE
ROUTES MAY VARY. PIPE NEED TO STAY AS CLOSE AS POSSIBLE TO
SAME LENGTHS.

. SIX PACK FILTER CAN BE USED PRIOR TO TEST SKID. LOCATION TO
BE DETERMINED IN FIELD,

~

3" HOSES
399-1-96 TYP

; O

O 399-1-36 —OO
HOOH.

CHEMICAL TANKS

VENDOR SUPPLIED
TANKS WITH 3"
HEADER SYSTEM

7
L
| |
S

1
|
!
[}
8. OVERHEAD POWER LINE MAY BE REMOVED AND REPLACED WITH
TYPE W CABLE (BY OTHERS). .
i
A 399—1-94 1
E —317sa4 SEE NOTES 3 AND 4 : E
399-1-91
U | . INJECTION TRAILER N1
1 3" HOSES SEE H-3-91586
399-1-90 | P %3
399—1-95 SEE NOTE 2 :
399-1-89 ERT TRAILER o
] p— "
| & o | B
M0987 < Vs sl | g WG =
Xl S—— P b
=N E
SEE NOTE 1 '
< a\ll[= | |
=3 I , o o
A% lz
) 6 PACK FILTERS o
SEE NOTE 7 A b
D '8
INJECTION | 2
TRAILER N2 z
SEE H-3-91588 | l_:,
SEE NOTES 3 AND 4 8
1
\ 1
\ 3" DRIPLINE MANIFOLD
—] (BY OTHERS) | —
[
1
I
1
1
1

WAS CONDITION ECR-16-001223 PAGE [

B
300 AREA CHEMICAL INJECTION SYSTEM ENLARGED SITE PLAN
SCALE: 1:8
Wyl |
‘3;\ ‘ <]
" Sooc | BATON - e wiour cURRENT Ao S DOCUMENT BY SHREDDING
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| \ <
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S P _ \ Gl ] P SKID 2 SKID ANCHOR <
: P \ \ P 2 j
7 \ \ D,
_— T ~
Y e 7 N \ : Q < (.')
1 Vv Q <
Py PR | - ‘ <
(@) |
s - '8 \ \ 0% 3 D (a1
% O 2% )
[} v < \ (;Q‘ | ' ke 4
1 . \ 4
// \\ 9 \ ! \ ) mol
x| |
|/ | :
3 N
e A A P AP e e e e e e A A A A A A AAAAA AN AN NI NN NI A A A A A A A A A AAAAAAAAAAAAAAAAAAAAAANAAANS
300 AREA CHEMICAL INJECTION SYSTEM ENLARGED SITE PLAN O
SCALE: 1:4 o
— ~—
DD HOSE OR ADD HOSE OR
“GAM AS NEEDED CAM AS NEEDED ¢ I
ALVE V—-DRAIN—1 VALVE V—DRAIN-2 [0
BUSHING BUSHING
TEE TEE
MALE CAMLOCK MALE CAMLOCK O
FEMALE CAMLOCK FEMALE CAMLOCK
 TDETAIL /D ETAlL
N\ SCALE: 1:4 \— ACAl
B
/ 4 / i
) CAl
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CONTINUED ON H-—-3-317679

E. 594400
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| see note 8"

\‘(_y A\
SEE NOTE 8 %, KA\
Y

SKID ANCHOR
‘TYP 2

-3-317685

PUMP
SKID 1

4" HOSE
TP

\
4

\

\

\

A

\

\ A

\

\

\

\ \
\

SCALE: 114

300 AREA CHEMICAL INJECTION SYSTEM ENLARGED SITE PLAN

DWG_NUMBER |

TITLE
DRAWING TRACEABILITY LIST

H—-3-317677-1

[DRAWING LIST

\ e

REF_NUMBER

TITLE

5

REFERENCES
NEXT USED ON END ITEM

0 NITIAL RELEASE INTO DMCS PER

R—15-000692

4

|

REVISIONS

3

PUMP
SKID 2

ADD HOSE OR
CAM AS NEEDED
- VALVE V—-DRAIN-1
BUSHING
TEE

MALE CAMLOCK

FEMALE CAMLOCK

@ETAIL
CALE: 1:4

[T¥TY
300G

NOT COMPLETE WITHOUT CURRENT

NOTES:

1. ADD 12'-0" WIDE ROAD FROM CORNER OF TREATMENT AREA TO
ROAD.

2. ADD 40'x50° PAD FOR SKIDS, GENERATORS, 6 PACK FILTERS, AND
DISCONNECTS TO TO BE PLACED UPON.

3. SKIDS CANNOT EXCEED 850° FROM RVER PUMPS DUE TO AFD F
LIMITATIONS, CHEMICAL TANKS NOT TO EXCEED 400" FROM SKIDS
OT)

4, BOTH TRAILERS CAN BE USED FOR INJECTION WELLS. CONFIGURE
PIPING AS NEEDED.

5. CHEMICAL TANK PAD AND TRUCK PAD TO HAVE APPROXIMATE 3
GRAVEL BASE AND A MINIMUM 2" SAND .

SAME LENGTHS.

6. ALL SHOWN PIPE ROUTES ARE GENERAL LAYOUT, ACTUAL PIP
ROUTES MAY VARY. PIPE NEED TO STAY AS CLOSE AS POSSIBLE TO

7. TEMPORARY ROAD CLOSURE (BLOCKADE).

8. ECO BLOCK TO BE PLACED ON SHORE TO ASSIST IN ANCHORING
OF RIVER PUMP SKID IF NEEDED.

-16-001223 PAGE 9

(w)

!

O
WAS CONDITION ECR

ADD HOSE OR
CAM AS NEEDED
VALVE V—DRAIN—-2
BUSHING

TEE

MALE CAMLOCK

FEMALE CAMLOCK

Wvﬁquﬁ
JN'-I:

Ao
e

s\

s ) ™

3

NAME

/3

CHANGE DOCUMENTS FROM DATABASE

DESTROY THIS DOCUMENT BY SHREDDING
MAY CONTAIN SENSITIVE INFORMATION

Gonc
T
)
7

U.S. DEPARTMENT OF ENERGY

Richland Operations Office

[
8000

-14E

A
CHEMICAL 'N(‘;j|5(|:|-_“0N SYSTEM
ENLARGED SITE PLAN

e [

Fl H—3-317680
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300 Area FF-5 Chemical Injection and Monitoring Well Sample System
for Site B

(ECR-18-001444)
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)

ECR No: ECR-18-001444 ]
ECR/FMP Title: 300-FF-5 Chemical Injection & Monitoring Well Sample S for Site B

1.0 MODIFICATION DESCRIPTION : RELEASE [0 Radiological Record
Request and Justification:

Upon completion of construction of the 300-FF-5 project, all redlines —

require being combined into one document, to cover both the installation of P

an chemical injection system in the 300 area site B and a 24 port well DATE:

sampling system previously identified in FMPs ECR-18-000692,
ECR-16-001471 & ECR-17-000112.

HANFORD
Aug 28, 2018 | reLease

Site B is to sequester the uranium for the remediation of ground water per . ]
SGW-60243, 300-f-5 Oparable Unit Stage B Uranium Sequestration \-—M\
functional requirements. Sample station is needed to facilitate timely daily '
sampling efter injection process. i
ek el il e Aug 30, 2018
Work Package No./ Project No.: Work Complste
GW-17-1898 / 2145 (CAT) Not Approved/Archive Only Lﬁ
Area: |Faciity:  |Building:  |System ID: | ciayres ji/ z272/\81
300 N/A N/A GRW-MISC Design Authority: \Sighalture™ Date
GRW-OPS-APAT Print Name
Change Description and Scope:

The purpose of this FMP is to install the 300 Area, Site B Chemical Injection System which includes;

(48) injection wells, (8) chemical tanks, tank inlet and outlet piping, {2) injection skids, and (3) river pump skids. In addition, Type W
cables shall be routed from the Power Distribution Rack to each Chemical Injection Skid (N1 & N2) and from sach River Pump Skid (#1,
#2 & #3) to each Chemical Injection Skid (N1 & N2). Locations for Electrical/Mechanical Road Crossings will be identified on the plans.
Air vents shall be installed on each Chemical Injection Skid (N1 & N2). A Safety Shower/Eyewash to be instalied near the Chamical
Tanks. Construct a valve manifold to as a sample station for 24 wells, 2 holding tanks and associated equipment.

This FMP supersedes ECR-16-001471 & ECR-17-0001 12, ecr-18-000692 in their entirety.

Install Chemical Injection Skid N1 & N2 and assemble {Grounding, Lights, and Disconnect Rack Mods).

install Chemical Tank Iniet & Outlet Piping.

Prepare Injection Wells with downhole piping, packers, landing plates, packer air tubing, and above grade fittings.

Route hoses from River Pump Skids to Injection Skids.

Route hoses from Injection Skids to Chemical Tanks.

Route hoses from Injection Skids to injsction Walls. -

Instali Road Crossings.

Route 1” tubing and type W cable to each well from sample manifold rack.

Each sampling well will have a pump and monitoring instrumentation.

All the pumps will be controlied by 1 AFD for every 6 pumps, for a total of 4 AFDs and pumps individually protected by breakars
located inside the SS-PMP-BRKR-ENCL one for each group.

Power for well sampling pumps and ERT trailer to be supplied by a disconnect switch at the power distribution rack located near
operations trailer.

Route (1) Type W Cable from the Power Distribution Rack to each Chemical Injection Skid (N1 & N2).

Route (1) Type W Cable from each River Pump Skid (#1 & #2) to each Chemical Injection Skid (N1 & N2).

Replace labels on existing equipment.

Install air vents on Chemical Injection Skid N1 & N2.

Install Safety Shower/Eyewash.

Install barricades (ECO blocks) to protect racks.

The following FMPs are shown in the drawing background and may not be work complete:
ECR-16-001223, ECR-16-001457, ECR-17-000853, ECR-17-000875

® @ o 0 o 0

—_——
2.0 PACKAGE INDEX

Rev. FMP | Release
Action | Document No. No. |E/SR FMP Section Description Page to
No. | Work?
RWC |H-3-317677-001| 00 S |CHEMICAL INJECTION SYSTEM DRAWING LIST 6 Yes
RWC |H-3-317678-001| 00 S [CHEMICAL INJECTION SYSTEM CIVIL SITE PLAN } : 7 Yes
RWC [H-3-317680-001| 00 S |CHEMICAL INJECTION SYSTEM CIVIL ENLARGED SITE PLAN 8 Yes
NWC |H-3-317681-001 | ONEW [ S [SAMPLE SYSTEM CIVIL SITE PLAN 9 Yes
NWC |H-3-317681-002 | ONEW | S |SAMPLE SYSTEM CIVIL EQUIPMENT LOCATIONS 10 Yes
Page 10f D7 A-6004-683 (REV 7)
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)

ECR No: ECR-18-001444

ECR/FMP Title: 300-FF-5 Chemical Injection & Monitoring Well Sample System for Site B

NWC |H-3-317683-001 | ONEW SAMPLE SYSTEM STATION P&ID 11 Yes
RWC |H-3-317684-001| 00 CHEMICAL INJECTION SYSTEM MECHANICAL WELL TABLE 12 Yes
RWC |H-3-317685-001| 00 gEIEM:_CAL INJECTION SYSTEM MECHANICAL RIVER PUMP SKID 13 Yes
NWC [H-3-317686-001 | ONEW SAMPLE SYSTEM WELL HEAD DETAILS 14 Yes
NWC |H-3-317686-002 | ONEW | SAMPLE SYSTEM TK-1 FILL SYSTEM STRUCT 15 Yes
NWC [H-3-317686-003 | ONEW SAMPLE SYSTEM TK-1 FILL SYSTEM PIPE 16 Yes
NWC |H-3-317686-004 | ONEW SAMPLE SYSTEM TK-2 FILL SYSTEM STRUCT 17 Yes
NWC |H-3-317686-005 | ONEW SAMPLE SYSTEM TK-2 FILL SYSTEM PIPE 18 Yes
NWC |H-3-317686-006 | ONEW SAMPLE SYSTEM STATION STRUCT 19 Yes
NWC |H-3-317686-007 | ONEW SAMPLE SYSTEM STATION PIPE . 20 Yes
NWC |H-3-317686-008 | ONEW SAMPLE SYSTEM MATERIALS LIST 21 Yes
NWC |H-3-317687-001 | ONEW gBEMCAL INJECTION SYSTEM MECHANICAL CHEMICAL TANK . 22 Yes
NWC | H-3-317688-001 | ONEW SIE_EML%AL INJECTION SYSTEM MECHANICAL CHEMICAL TANK 23 Yes
NWC |H-3-317689-001 | ONEW SEI_IEX/II:_%AL INJECTION SYSTEM MECHANICAL CHEMICAL PIPING 24 Yes
RWC |H-3-317690-001| 00 CHEMICAL INJECTION SYSTEM ELECTRICAL SITE PLAN 25 Yes

RWC |H-3-317691-001] 00 CHEMICAL INJECTION SYSTEM ELECTRICAL ENLARGED SITE PLAN | 26 Yes

NWC |H-3-317691-002 | ONEW CHEMICAL INJECTION SYSTEM ELECTRICAL ENLARGED SITE PLAN | 27 Yes

cnmmcncncnmmmmmmmmmmmmwmmmmmmmmmwmmmmwmmmm

NWC |H-3-317691-003 | ONEW glilfrsllSICAL INJECTION SYSTEM ELECTRICAL ENLARGED SITE 28 Yes
RWC |H-3-317692-001 00 CHEMICAL INJECTION SYSTEM ELECTRICAL DETAILS 29 Yes
NWC |H-3-317692-002 | ONEW CHEMICAL INJECTION SYSTEM ELECTRICAL DETAILS 30 Yes
RWC |H-3-317693-001 01 CHEMICAL INJECTION SYSTEM ELECTRICAL ONELINE DIAGRAM 31 Yes
NWC |H-3-317693-002 | ONEW CHEMICAL INJECTION SYSTEM ELECTRICAL PANEL SCHEDULES 32 Yes
NWC [H-3-317694-001 | ONEW SAMPLE SYSTEM ELECTRICAL SITE PLAN 33 Yes
NWC [H-3-317694-002 | ONEW SAMPLE SYSTEM ELECTRICAL DETAILS 34 Yes
NWC |H-3-317694-003 | ONEW Eégghg SYSTEM ELECTRICAL MATRL LIST CABLE SCH & NP 35 Yes
NWC |H-3-317694-004 | ONEW SAMPLE SYSTEM RACK MATERIAL ASSEMBLY 36 Yes
NWC |H-3-317695-001 | ONEW SAMPLE SYSTEM ELECTRICAL ONE LINE DIAG & PANEL SCH 37 Yes
RWC [H-1-91584-001 07 CHEMICAL INJECTION SYSTEM P & ID INJECTION TRAILER N1 38 Yes
RWC |H-1-91585-001 06 CHEMICAL INJECTION SYSTEM P & ID INJECTION TRAILER N2 39 Yes
RWC |H-1-91586-001 05 gl;lEMICAL INJECTION SYSTEM MECHANICAL INJECTION TRAILER 40 Yes
RWC |H-1-91587-001 04 gggﬁgﬁé_ INJECTION SYSTEM MECHANICAL TRAILER N1 41 Yes
RWC |H-1-91588-001 05 SgEMICAL INJECTION SYSTEM MECHANICAL INJECTION TRAILER 42 Yes
RWC | H-1-91589-001 04 ggg‘lh'lllgr\l% INJECTION SYSTEM MECHANICAL TRAILER N2 43 Yes
RWC |H-1-91593-001 03 gE‘IExII_CSAL INJECTION SYSTEM ELEC/CTRL TRLR N1 PLANS & 44 Yes
RWC |H-1-91593-002 02 SE'EM:_%AL INJECTION SYSTEM ELEC/CTRL TRLR N1 PLANS & 45 Yes
RWC |H-1-91594-001 02 CHEMICAL INJECTION SYSTEM ONE LINE & PNLBD SCH TRLR N1 46 Yes
RWC | H-1-91595-001 03 SE'EXIIII_%AL INJECTION SYSTEM ELEC/CTRL TRLR N2 PLANS & 47 Yes
RWC | H-1-91595-002 02 CHEMICAL INJECTION SYSTEM ELEC/CTRL TRLR N2 PLANS & 48 Yes
DETAILS
Page 2 of 52 A-6004-683 (REV 7)
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)

ECR No: ECR-18-001444
ECR/FMP Title: 300-FF-5 Chemical Injection & Monitoring Well Sample System for Site B

RWC |H-1-91596-001 02 E |CHEMICAL INJECTION SYSTEM ONE LINE & PNLBD SCH TRLR N2 49 Yes
| H-6-16781-001 00 S |P&ID FILTER SKID SIX PACK SKID 1 50 Yes
RWC | H-6-16781-002 00 S |P&ID FILTER SKID SIX PACK SKID 2 51 Yes

3.0 DESIGN REQUIREMENTS
Functional Requirements:

»  Functional requirements are listed in SGW-60243, 300-FF-5-Operable Unit Stage B Uranium Sequestration Functional
Requirements.

e MSA-1604905 (Reissue) Ecological and Cultural Clearance for Columbia River access and submersible pumps in the Columbia
River for the 300 Area Sequestration remedial activities.

River and Chemical pumps to be tested to ensure operability.
Construct a portable monitoring well sampling station / valve manifold, which will allow 24 wells, in groups of 6, to be purged
and sampled.

*  Sample pumps will be controlled & powered by Adjustable Frequency Drives (AFD).

e Each AFD will control 6 pumps at one time.

e Project intention is to replace system with manual sampling prior to freezing.

Design Criteria:

* All piping and equipment shall meet ASME B31.3 including section 302.2.3 unlisted components. Unlisted hoses were
successfully used in comparable conditions in phase A. Hose pressure ratings are greater than pump deadhead. River pump
deadhead = 111psi, chemical pump deadhead at 39 psi.

e Electrical installations will comply with NEC.

o System design pressure is 113 psi

Hazard Analysis/Requirements:
The only hazards associated with the products are contact/dermal. PPE will be required and listed in the Operation procedure.

The system has been evaluated for safeguards per Appendix G of ASME B313.3-2016. Work boundaries have been established and
yellow jacket has been identified as safeguarding.

Tubing has been evaluated and determined to be acceptable for sampling.(will not contaminate sample.)
Other Analysis/Requirements:

SGW-48737 Apatite Injection System Civil/Structural Calculations

SGW-57336 Apatite Tank Tie-Down Analysis

Page3of S 2 A-6004-683 (REV 7)
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)
ECR No: ECR-18-001444

ECR/FMP Title: 300-FF-5 Chemical Injection & Monitoring Well Sample System for Site B

4.0 ACCEPTANCE CRITERIA and METHODS

Acceptance Criteria Acceptance Method
Verify the electrical systems meet the requirements of NFPA 70, the National Electric Code (NEC); X Inspection [ Testing
Inspection and acceptance of the electrical system by the Electrical Inspector;
Document successful completion in the work package

Initial service leak test ASME B31.3. Document successful completion in the work package U Inspection X Testing
Successful continuity and megger testing of 480VAC circuits; Successful continuity testing and verification | OJ Inspection Testing
conductors are not unintentionally grounded for 120VAC circuits; Successful continuity testing of instrument
and control circuits. Document successful completion in the work package

Verify electrical & mechanical racks are protected from vehicle strikes . X Inspection [J Testing
5.0 AFFECTED and RELATED ECR/FMPs
Action |ECR/FMP No. ECR/FMP Title
REL |ECR-16-001223 300 AREA CHEMICAL INJECTION SITE B CIVIL LAYOUT
REL |ECR-16-001457 300 Area Site B Electrical Power Drop

S ECR-16-001471 300 AREA FF-5 MONITORING WELL SAMPLE SYSTEM STATION

S ECR-17-000112 300-FF-5 Area Chemical Injection System Installation - Site B

S ECR-18-000692 300-FF-5 Chemical Injection & Monitoring Well Sample System at Site B
6.0 OTHER AFFECTED DOCUMENTS
Document Type ‘Document No. Rev. No. | Owning Organization Technical Authority
Operations Procedure | SGRP-PRO-OP-53038 |0 SGRP Operations E. Bertrand
7.0 DESIGN VERIFICATION
Verification by: Peer Review [ Formal Design Review [ Alternate Calculations [ Qualification Testing |I:| Not Required
| Design Verification Checklist:
a. _ Are the Functional Requirements and Design Criteria appropriately selected for the modification? ®Yes CONo [ONA
b. Does the design meet the specified Functional Requirements and Design Criteria? Yes ONo [ONA
¢.  Were the design inputs correctly incorporated into the design? M Yes O No [INA
d. Is the design output reasonable compared to the design inputs? Yes [0 No [ONA
€. Have suitable materials, parts, and processes been specified? M Yes (ONo [ONA.
f.  Have suitable acceptance, inspection, and testing criteria been specified? ®Yes ONo [ONA
g. Have constructability, maintenance, and operability been adequately addressed in the design? M Yes ONo [INA
h.  Are all affected design documents identifies and appropriately changed? M Yes CONo [INA

Additional Design Verification Documentation Prepared? O Yes [ No

NOTE: Identify additional Design Verification Documentation in Section 2.0 Package Index.

A review of the design has been performed. The selected Functional Requirements and Design Criteria meet the stated Engineering
Request. Design Verification performed by the method(s) identified has confirmed that the design documented by this FMP is adequate

and meets the stated Functional Requirements and Design Criteria f,a t
AL Esparza (Mechanical) o fzg VM &W,@ p'L; : J> / 27/ cP

JM Snider (Electrical) -
Design Verifier: Print Name Signaturs/ ™~ Date
8.0 REVIEWS
usQ: - ousQ O . X Not Required
T)"’g ?Lc( afc//o:, M £/27)18
ReViewer: Print Name Sigifg e Date
Environmental: EASF X Screenéd Ref:  7-10-15 O Not Required
SS Sexton / 7 ~ -06 ?/97'//8
ECO: Print Name Signatfe  / / Dafe 7
Page 4 of QZ A-6004-683 (REV 7)
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CHPRC ENGINEERING CHANGE REQUEST/FACILITY MODIFICATION PACKAGE (ECR/FMP)

ECR No: ECR-18-001444

ECR/FMP Title: 300-FF-5 Chemical Injection & Monitoring Well Sample System for Site B

9.0 APPROVALS and DISTRIBUTION

Approvals
SL Renz éwﬂg@ 59/27//3
ECR/FMP Author: Print Name ‘ leafjg"\ Date
CJ Ayres % 6) /2/7/ ( %
Design Authority: Print Name &\ < Date
JG Riddelle M 8/2¢/19
Engineering Manager: Print Name Sigwhilire R Date '
DO Neshem ; < (V) ( }f
Operations: Print Name Signature ~__ 7 Date |,
CJ Ayres % 67/ [ g
Electrical Design Authority: Print Name Signat \ Date -

empsienin PT NoPALENSK.Y

&@ﬁﬂﬁw@@g@gﬂ J/=1/r8
Signat Date

A-19

Safety: Print Name
JA Herber MM 5>/.;z 7//{
Industrial Hygiene: Print Name Signature Date
BM Cunningham <L, 1R
Project Manager:_ Print Name _Sigmatafe Date
Distribution
HID Name HID Name
H0023632 SL Renz H0511610 JA Herber
H0038443 JG Riddelle H3464477 EP Bertrand
H8293029 CJ Ayres H5540866 JC Cook
H6285202 DO Neshem
H6265451 RM Hermann
H7104115 BM Cunningham
H0090549 JR Lapointe
Page 5 of 2. A-6004-683 (REV 7)
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~= 300 AREA FF-5
CHEMICAL INJECTION SYSTEM

PROJECT SITE

. CHPRC

HANFORD _AREA VICINITY MAP
SCALE: SHOWN

DRAWING LIST

GENERAL NOTES:

1. ABBREVIATIONS IN ACCORDANCE WITH ASME Y1.1.
2. FOR CONSTRUCTION SPECIFICATION SEE NOTES ON DRAWING.

lw)

}

ECR—-18-001444 PAGE &

(@]

|

CIVIL/STRUCTURAL ELECTRICAL/CONTROL
SHEET DESCRIPTION SHEET DESCRIPTION
H-3-317677-1 CHEMICAL INJECTION SYSTEM DRAWING LIST H-3-317690—1 CHEMICAL INJECTION SYSTEM_ELECTRICAL SITE_PLAN
H—3-317678—1 CHEMICAL INJECTION SYSTEM CMIL STTE_PLAN H-3-317691—1 CHEMICAL INJECTION SYSTEM_ELECTRICAL ENLARGED SITE_PLAN
H—3-317679-1 cnmm mazcnon SYSTEM_CMIL ENLARGED sm PN =3 = SIEN. |
H ~CHEMCAL INJECTION. SYSTE - GAL-ENUARGED S(IE PL B e (Cri-3-317601-3
Z6EI A SAMPLE SsTen uvn. SITE_PLAN == = 3 g
H SAMPLE_SYSTEM_CMIL_FQUIPMENT LOCATIONS H-3-317692—2 CHEMICAL INJECTION SYSTEM H.ECTRICAL DEI‘AILS
o = e 2/ ettt H-3-317692-3 CHEMICAL INJECTION SYSTEM ELECTRICAL DETAILS
- H—3-317692—4 cusmm INJECTION SYSTEM_ELECTRIGL m—:rms
" H-1-91580-1 CHEMICAL INJECTION SYSTEM_STRUCTURAL PLAN & NOTES 3 = — CHEMICAL_INJFCTION. SYSIFM. FIECTRICA ON FNEDIAGRAM
H—1-91581—1 CHEMICAL INJECTION SYSTEM STRUCTURAL SECTIONS & DETALS H-3-317694—1 SAMPLE SYSTEM ELECTRICAL STE PLAN
H—1-91582—1 CHEMICAL INJECTION SYSTEM_STRUCTURAL SECTIONS & DETAILS i H=3-317694—2 SAMPLE_SYSTEM ELECTRICAL DETALS
H-1-91583-1 CHEMICAL INJECTION SYSTEM STRUCTURAL SECTIONS & DETALS H-3-317694-3 SAMPLE_SYSTEM ELECTRICAL MATRL LIST CABLE SCH & NP _LEGEND
H-1-91583—2 CHEMICAL INJECTION SYSTEM_STRUCTURAL SECTIONS & DETALS H-3-317694—4 SAMPLE_SYSTEM_ELECTRICAL RACK MATRL ASSEMBLY
H—3-317695-1 SAWPLE_ MECIOEE&PN SCH
H-1-91583—2 CHEMICAL m.:scnon SYSTEM_ELEC/CTRL TRLR NI PLANS & DEI’AILS
- H-1-91593-3 CHEMICAL INJECTION SYSTEM ELEC/CTRL TRLR N1_PLANS & DETALS
P&ID- H-1-91594—1 CHEMICAL INJECTION SYSTEM ONE_LINE & PNLBD SCH TRLR N1
H—1-91595-1 CHEMICAL INJECTION SYSTEM ELEC/CTRL TRLR N2 PLANS & DETALS
SHEET DESCRIPTION H-1-91595-2 CHEMICAL INJECTION SYSTEM ELEC/CTRL TRLR N2 PLANS & DETALS
PR ) TS H—1-91505-3 CHEMICAL INJECTION SYSTEM_ELEC/CTRL TRLR N2 PLANS & DETALS
H-1-91536—1 CHEMICAL INJECTION SYSTEM ONE_LINE & PNLBD SCH TRLR N2
CHEMICAL N JECT,ON SSTEN P & |n S JEC“ON TRALER N2 H—1-91600—1 CHEMICAL_INJECTION_ SYSTEM _CONTROL ENCLOSURE #1 ASSEMBLY
H-1-91600-2 CHEMICAL INJECTION SYSTEM CONTROL ENCLOSURE #1 WIRING DIAGRAM
H—1-91600-3 CHEMICAL INJECTION_ SYSTEM_CONTROL ENCLOSURE §i1 WIRING DIAGRAM ‘
H-1-91601-1 CHEMICAL INJECTION SYSTEM CONTROL ENCLOSURE f2 ASSEMBLY
H—1-91601-2 CHEMICAL INJECTION SYSTEM_CONTROL ENCLOSURE #2 WIRING DIAGRAM
MECHANICAL H-1-91601-3 CHEMICAL INJECTION SYSTEM CONTROL ENCLOSURE #3 WIRING DIAGRAM
H-3-317696—1 SPAR
SHEET DESCRIPTION H=3-317697-1 SPAR
H—3-317698—1 SPAR
H—1-91586-1 CHEMICAL INJECTION SYSTEM_MECHANICAL INJECTION TRAILER N1 s si7600=1 SPARE
H—1-91567—1 CHEMICAL INJECTION SYSTEM_MECHANICAL TRAILER N1_SECTIONS TRERCTp 7] <PARE
H—1-91588-1 CHEMICAL INJECTION SYSTEM MECHANICAL INJECTION TRAILER N2 TR T
H—1-91589—1
H-3-317684—1 CHEMICAL IJECTION SYSTEW MECHANICAL INJECTON WELL DETALS )
H—3-317686-1 SAMPLE SYSTEM WELL AEAD DETALS
H—3-317686—2 SAMPLE_SYSTEM TK—1_FILL SYS STRUCT
H-3-317686-3 SAMPLE_SYSTEM TK—1 FILL SYS PIPE
H—3-317686-4 | _ SAMPLE SYSTEM TK—2 FILL SYS STRUCT
H-3-317686-5 SAMPLE_SYSTEM TK—2 FILL SYS PIPE
H—3-317686-6 SAMPLE SYSTEM_SAMPLING STATION STRUCT
3-317686-7 SAMPLE_SYSTEM_SAMPLING STATION PIPE
8 SAMPLE_SYSTEM MATERIALS LIST
= CHEMICAL INJECTION SYSTEM MECHANICAL CHEMICAL TANK PLAN
H—3-317688-1 CHEMICAL INJECTION SYSTEM_MECHANICAL CHEMICAL TANK DETALS - - - - -
H-3-317689-1 CHEMICAL INJECTION SYSTEM_MECHANICAL CHEMICAL PIPING DETALS 7'?00(; yz/ 52{_;:{?/ / )?[
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\ | CONNECTION TO Ve " r— ZC
\ | i 399—1—14688399—1—57 EMHER SKID / i, . nZ
\ ! 0399—-1-111 // Vo ) . 7\3{%
i 398-7-110 399-1-112 SR N Ve ‘. Vo
\\ \ : 399-1-113 e //// b g \ \
-1- H—1-91586
o (I
\ \ 399-1-1140 309-1-98 A v <, 11 Ve NOTES:
\ 399-1-1504 399-1-101 // e l’ /‘ \ % \ R
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| | @ | MANIFOLD PAD 399-1-144 0 SEE A Vo CHEMICAL TANK HOSES NOT TO EXCEED 100
| e} | ~80' x 80' 299-1-117© H-1-91588 Vo FROM INJECTION SKIDS.
U
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CONTINUED ON H-3-317678

o N

|

NOTES:

DETAIL 1 & 2 4" INSIZE OR APPROVED ENGINEERING EQUAL.
. NOT USED.

. NOT USED.

. NOT USED.

NOT USED.

NOT USED.

TEMPORARY ROAD CLOSURE (BLOCKADE) IF- REQUIRED.

@ N e o os oW oN o=

ECO BLOCK(S) TO BE PLACED ON SHORE TO ASSIST IN ANCHORING
OF RIVER PUMP SKID IF NEEDED.

9. VALVES TO BE OPENED TO DRAIN RIVER WATER FROM HOSE.

ECR—18-001444 PAGE 8
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, NOTES:
I: 1) SEE H—-3—-317686—1 FOR TYPICAL SAMPLE WELL—HEAD

2)  FIELD ROUTE TUBING FROM WELL HEAD TO SAMPLE STATION;

I CONSTRUCTION
HOSE COILED & PLUGGED I

90—1—158 3091 i CONNECTION INFORMATION SHOWN ON H—3-317686-7
: N & i) Lo}“@ M 3) FOR TUBING SPLICE INFORMATION SEE H—3-317686-3,
b 399—1-154 INSTALLED Ve DETAIL 2.
& ° 4)  YELLOW JACKETS CAN BE USED FOR ELECTRICAL &
= ° ° MECHANICAL CROSSINGS. FIELD TO FINALIZE LOCATION.
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ROAD CROSSING TYP SEE NOTE 4,
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’\ 1
g \ XFMR~02 TRANSFORMER -
AN SEE H- —31769|2 —4 ELEV F

Q POWER DISTRIBUTION RACK

POWER RACK SEE
H-3-317694-2

SEE H-3-317692-2 ELEV B (FRONT)
\ & ELEV C (BACK)

RESTROOM
TRAILER

T~
-

a
D399-1-165

O
?Pa‘m\ PP NOT INSTALLED

ROAD CROSSING,
SEE NOTE |4 TYP

o

t

ECR—18-001444 PAGE 9

O

A : /
MECHANICAL SYSTEM WELL LOCATION SITE PLAN O R TN 1 |
\ ®ga%—r11617 INSTALLED
SITE PLAN \ s

\\ _/

7
L ATTE
%OG COMPLE('MUT CUR;?/ DE: THIS DwfwnvéT BY SHRI
ANGE DOCU| TS FROM DpfABASI MA%ONTAIN SE! INFORM 0N
LLLI> DEPAR NT OF ERGY
Richlaj Operohons Offig
E o /
PLA

SCALE: 1:11
IMAL REI INTO DRVR 7
H=3-317677—1 LiST [ECR—18-0Q#444 / o 000 7/
REF_NUMBER TITLE - = ’é /
DWG NUMBER TITLE  ~ ' _REFERENCES bl / / I&“% F H 3 1768
DRAWING TRACEABILITY LIST NEXT_USED ON ko Z RE/SIONS yd ore [ SHOWN /.

8 7 6 5 f 4 3 ) 2 | PLOTD 1 -nuvm o)




8 7 6 S | 4 3 2 SGW-60778, RE
NOTES:
1)  FIELD ROUTE TUBING FROM WELL HEAD TO SAMPLE STATION, SEE H-3-317686 SH—7
DET-D FOR TUBING CONNECTION LOCATION AND H—3-317686 SH~3 DET—1 & DET-2
FOR TUBING CONNECTION DETAILS.
' 2)  CONNECTIONS FROM TANK TO DRAIN HOSE SHALL BE DETERMINED AND CREATED IN
THE FIELD.
3) SEE H-3-317686—8 FOR MATERIALS LIST.
! 4)  AREA IN FRONT OF ELECTRICAL RACKS TO BE KEPT CLEAR OF EQUIPMENT OR ROUTING,
! (MINIMUM 36 INCHES). F
5)  TOLERANCES (UNLESS NOTED OTHERWISE)
N. 116600 EQUIPMENT LOCATIONS: + 3"
— e PIPE LOCATIONS: + 3"
METAL FABRICATIONS:
~I FRACTIONAL  1/8"
DECIMAL: % 0.01"
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DRAWING TRACEABILITY LIST NEXT_USED ON ] 4 RE¥ISIONS oo [ SHOW
mn.rme-mn =
8 | 7 | 6 | 5 { 4 2 = 0 A2

ECR—18-001444 PAGE 10



)
—

| o f ° |
ECR—18-001444 PAGE 11

1" X 3/4" 3/4" x 1"
/' FROM 399-1-154 (C9698) @ -}
12 X 1" V—1-154
SAMPLE OUT
1" X 3/4" 3/47 X 1"
FROM 399-1-158 (C9702) @ <
12 % 1 v-1-158
SAMPLE OUT
1" X 3/4" 3/4" X 1"
FROM 399—1-146 (C9690) @ <«
g 12 % 17 V-1-146
82 SAMPLE OUT
m
S 0 1" X 3/4" 3/4" X 17
- FROM 399-1-157 (C9701) -
3
2 172 % 1° v-1-157
SAMPLE OUT ;
17 X 3/4" 3/4" X 1" Ruld
FROM 399—1-150 (C9694) @ <F— E8 0 33 %
Z | o
»x N
12 X 1" V-1-150 2o
SAMPLE OUT 5
17 X 3/4" 3/4" X 1"
FROM 399—1-155 (C9699) @ F—
\ 12 x 1" ? V-1-155 g‘;:;g
SAMPLE OUT b
i3
-z
3/4" X 1"
FROM 399-1-166 (C9710) C Mn 1 e
/ NOT USED ) ~ g
12" % 17 V-2-166 m@
SAMPLE OUT g%
" » =z << STUN
3/4" X 1 T T 22N N
FROM 399—1-165 (C9709) n 1 2 33 85, 3
C <} $ TN 2 3
NOT USED \Y ] Is 2.55 ms
» . v-2-165 © E S53 o
1/2" X1 5 *F 29
SAMPLE OUT =
1" X 3/4" 3/4" X 1" o§
FROM 399-1-156 (C9700) g - E
X . —o— b ) 83
Og 12" % 1 ?vz 156 f<§ g% 5%
g ze SAMPLE OUT %,::g s
° %z < 1" X 3/4" 3/4" X 1" o2 P
< * 3 FROM 399—1-148 (C9692) ' l\g
2 3
ol® z 1/2° x 17 ? V-2-148
H SAMPLE OUT
Z 1" X 3/4" . 3/47 X 1" 45
@ o
= FROM 399—1-159 (C9703) @ — » z
> — =
: 2 x 1 v-2-159 E§ = 2
B SAMPLE OUT 2°| =
=]
ElE 1" X 3/4" 3/4" X 1"
=il FROM 399-1-152 (C9696) @ — —._QT
a
12" % 1" v-2-152 .
K SAMPLE OUT 3
J
N
LIRE]
3 |z
a g 1" X 3/4" 3/4" x 1"
ol @ / FROM 399-1-160 (C9704) {i <}
(=]
2 1727 % 1" V-3-160
- SAMPLE OUT
2 1" X 3/4" 3/4" X 1"
E FROM 399—-1-149 (C0693)
=
& 127 % 1" V-3-149
g SAMPLE OUT
= 1" X 3/4" 3/4" X 1"
FROM 399—1—147 (C9691) <
g 127 % 1" V-3-147
82 SAMPLE OUT
%S 1" X 3/4" 3/4" % 1"
i‘ Y =3 FROM 399-1-161 (C9705) @ —
[=3 o 1
= 2 1727 % 1" ?vsm
E SAMPLE OUT =
N = 1" X 3/4" 3/47 X 1" 2 =
\ - FROM 399-1-164 (C9708) @ < 0 s 2
m
& 12" X 1° V-3-164 = s g ol
o FLEXBLE | PVC 2h
- 2 SAMPLE OUT — TUBING PIPE g ©
) 3 3/4" X 1" - =
2 FROM 399—1—7 (A5040) - Mn 1 o
z 3 NOT USED LY I
E d V=3-7 =
\ 1/2" X 1" ~ JZ>
@ \ SAMPLE OUT =
[=]
N\ E g ——PVC PIPE
\ £ 1" X 3/4" 3/4" x 1" = FIfEé‘nﬁ'E;E — TANK
(’ FROM 389-1-153 (C9697) Co—T+{> @ < m Q
_ =
. E \5 1/2" X 1" —4-153 ﬁ
g* ) SAMPLE OUT b
N ° "X 3/4" 3/4" X 1" g
FROM 399-1-162 (C8706) (o—T—{> @ < o
# g —4-162
m z 1/2" X 1"
- gg;o) SAMPLE OUT
g HEE VX 3/4 3/4" X 1"
gh FROM 399-1-23 (c5000) D>} <
ng 127 % 1° ? V~4-23
?18 23 SAMPLE OUT
m
“VERE IR <
=2 =3 FUTURE
i PEENeE (| 73
N =
N[18 \ g
I N 15eep
|5 <
g IE £9 FUTURE o
HN\e| s ZEEnEE
N o 38 F & o & g
é mo g 'Iu =] % % —
w3 -i N $ £ 3 3 7 ] g
— o ™
SRS m 0w FUTURE g ° T % m %)
N R4 8 S mooZ @
o |[oav 8 © =
Ne |~ = A3 \_ - -
=7 N 3 o2
m a2 4 o
=< 2, N
‘ : 3
=5 (o]
iN- EX :
g 2y
: ) m
~2
N o o




— e 7 J 6 | S | 4 3 2 SGW-60778, RE
v vV VY ' N A h v 7 ~ v v . hd
SEE H-1-91586 NOTES:
AND H—1-91587
TABLE #1 2" FEMALE CAMLOCK 1. PIPING BELOW PACKER DOES NOT REQUIRE HOLES OR CAP.
DISTANCE & WATER CAN DUMP DIRECTLY OUT OF END OF PIPE.
DEPTH DRpYI —
0'-21.0 CAMLOCK
INTEORiIAL PACKER | 210 —25.0" 2" MALE CAM x MISCELLANEOQOUS PIPE LENGTHS PACKERS: RST INSTRUMENTS MODEL # P5-9, PART # BP0224
B 25.0'-32.0° 2 FEMILE FIRE HOSE APPROXIMATE COMPRESSOR: OPERATING PRESSURE 0-200 PSI MAX. F
3" FLEXIBLE START POINT END POINT PIPE LENGTH
CHEMICAL LINE (FT) PIPE, FITTINGS, TUBING, AND HOSE MATERIAL
SEE H—1-91586, SHALL BE AS FOLLOWS:
NOTE 16 e FIVER [BUME [SKIDL 1 SHORE 110 ROXIMATE PIPE: GALVANIZED SCHED 40 ASTM AS3
RIVER_PUMP_SKID 2 10 | SKID_LOCATIONS (APPROXIMATE) FITTINGS: GALVANIZED MALLEABLE IRON (GMi)
INJECTION SKID N1 472 SKID NORTHING EASTING PACKER TUBING: NYLON (OR EQUIVALENT) MIN 200 PSI
PO 3 INJECTION SKID N2 472 (CENTER) ) ) SUPPLY HOSE: 125 PSI, DOUBLE JACKET FIRE HOSE
A INJECTION SKID N1]| CHEMICAL TANKS 85-121 h OR ENGINEERING APPROVED EQUIVALENT
7 INJECTION SKID N2 | CHEMICAL TANKS | _72-102 INJECTION SKID N1 | _116544.44 59428095 __{
PACKER TUBING — A (INJECTION SKID N2 | 116538.89 594280,95
SCALE: NONE SCALE: NONE
L EXST SRADE
R R R R R R R R
Ly S T RS
3" FLEXIBLE S NN NSRS
SUPPLY HOSE NSNS NRR
SEE H—1-91586, XX
NOTE 15 ° E
| 1" NPT x 174" FNET gazg(s)us;:l)mnmrora WELL TABLE (INJECTION)
3.0' BGS REDUCER BUSHING - - - —SEE e
- H -~ 2 CAMLOCK o 2" CAMLOCK WELL NAME WELL ID NO'ZLH)'NG (m')NG P'(':S 'f;'g;”
FEMALE N PT
* FEMALE CAM ' M 399-1-98 9642 116548 504247 730 N
2" PIPE NIPPLE \ CAMLOCK 399-1-99 9643 116536 594260 76
(6" LENGTH) 2" MALE CAM x 3" FEMALE FIRE HOSE 399-1—100 C9644 116532 594249 125 -~
/—e”o WELL CASING 3" SUPPLY HOSE 399-1-101 9645 116548 594258 86 —
(SCHED 80 PVC) SEE NOTE 4 399-1-102 C9646 116499 594208 325
399_1-103- C9647 116484 594180 449 Lol
o 399-1-104 C9648 116589 594221 384
V T I'uH'UL — 399-1-105 9649 116592 594233 332 O
, . I 399-1-106 €9650 116591 594244 265
- oS z /TEEUG = 399-1-107 9651 116576 504248 204 <
= 7% m 399-1-108 9652 116578 594235 280 o
Y %% 217 TEE 399-1-109 9653 116575 594220 331
2 ?% 2" CAMLOCK 339-1-110 C9654 116563 594222 283 D
- v 0 \{K MALE CAM x MNPT 399-1-111 9855 116565 594237 226
u & 7 ' 399-1-112 C9656 116561 594252 144 ﬂ.
Q g% 1/4" PACKER l T 399-1-113 C9657 116553 594236 179
& 7 AR VENT ; ) 399-1-114 C9658 116549 594223 227 ﬁ-
;% | 2" MALE CAMLOCK PLUG 398~-1-115 €9659 116537 594224 222
gj/g . INSTALL. WHEN NOT IN USE 5 399-1-116 9660 116540 594236 176 ﬁ-
) v | N 399-1-117 9661 116523 594261 95
1t 25.0' BGS P77 1/4" PACKER AIR TUBING ! 399-1-118 9662 116509 594265 126 -—
FROM COMPRESSOR l 399-1-119 C9663 116517 594248 152
SEE NOTE & == N N 399-1-120 C9664 116506 594221 266 O
; 1 ! i 2" COUPLING L 3991121 €9665 116478 594217 360
Iﬂ'ﬁ | 398-1-122 9666 116493 594220 299 (@)
SEE NOTE 1 T 399-1-123 C9667 116471 594203 420
/_ ! 399-1-124 €9668 116478 594192 424 I
@ NDING e f | . . 399-1-125 C9669 116463 594189 484
: s gsnﬁg?n g’s;'}r{g FNPT 399-1-126 €9670 116472 594179 481 w
T u 399-1-127 €9671 116455 594176 544
i | ] EXST_GRADE 399-1-128 C9672 116461 594168 542 -
NPT 11 399-1-129 C9673 116445 504164 605 C
/\\/ B ' 399-1-130 C9674 116454 594157 593 I
N 399-1-131 C9675 116486 594206 361
) X
32.0' BGS B ! ! 399-1-132 €9676 116491 594192 395 o'
\_/\ | ] 399-1-133 | - C9677 116486 594232 294
7L ! : 399-1-134 C9678 116494 504246 229 o
TYPICAL INJECTION WELL SECTION N I | 399-1-135 C9679 116500 594237 276
SCALE: NONE ! o 399-1-136 €9680 116505 594077 817 L
! I 399-1-137 9681 116486 594086 796
| I 399-1-138 9682 116497 594100 728 -
L N ' -.-.] 399-1-139 C9683 116514 594089 769
| 1'-10 | 2" INJECTION PIPE | I 1 1/2° INJEGTION PIPE : 399-1-140 9684 116507 594250 167
1'-1 7/16" oD LOWER VADOSE ZONE | ! T0 PERIODICALLY S 399-1-141 9685 116498 594259 176
1 REWETTED ZONE (PRZ) @ 399-1-142 9686 116520 594223 234
3 FT BGS 399-1-143 C9687 116511 594235 208
SEE NOTE 4 L 399—1-144 Co688 116525 594236 81
ELEVATION PLAN \\ 399-1-145 9689 116500 504089 772
T 1\ DETAIL WELL LOCATION INFORMATION B
- \=/ SCAE: 1 1/2°=1-0" SCALE: NONE
.
g
1
5
Y |
~N
/ V4 _ i Z VA Z 4 V.4
BLG.
/30’09 NG COMPLETE wflouT CURR D THIS DOCYVENT BY SHREHDING
. ANGE DOCUMENTS FROM DMABASE | MAY/CONTAIN SENSTTIVE INFORMAZON
[DATE
/ TS = U5/ DEPARTMENT OF BCERGY Aa
\_ DUAL OPPOSING STEEL PLATES 1 /2" THICK PER WELL — 4 Richigf Operotions 0fF
V.| .
ITIAL RELEASZ INTO DMCS PER v
(Z\DETAIL _ e e /[ ~ INJECTION WELL DETAILS
\—/ SCALE: 3"=1"-0 REF_NUMBER | TITLE - / =
DWG_NUMBER TITLE REFERENCES . T F H-3,31768 1
DRAWING TRACEABILITY LIST NEXT USED ON k34 / REYISIONS / ownc | 55 SHOWN / / /
DOE_TH_F.OWG (4N 2012)
8 | 7 6 5 4 3 2 | oo 1 A-R7




8 7 | 6 5 ‘ 4 3 2 SGW-60778, REY. (
\ .
\ BOAT ANCHOR FOR NOTES:
2 SKID, (TYE.MIN| 1) 1. ECO BLOCK MAY BE PLACED ON SHORE TO ASSIST IN ANCHORING
Z : OF RIVER PUMP SKID IF NEEDED.
. HOSE FROM SUBMERSIBLE PUMP TO BE GOODYEAR PLICORD HD
SEE SLING WATER DISCHARGE 150 PS| RATED. THIS HOSE IS REQUIRED FROM
DETAILL, TYP PUMP TO GRADE. THIS IS FOR PROTECTION FROM ROCKS, ETC. F
OTHER HOSE ENGINEERING APPROVED EQUIVALENT. FOR
SUBMERSIBLE PUMPS HOSES SIMILAR HD, WATER DISCHARGE, 150
\ TO BE CONNECTED TO PS, RIGID SUCTION RATED, ENGINEERING APPROVED ALTERNATES
RIVER PUMP #SPARE WILL BE INDICATED BY NAME IN AUTHORIZING WORK DOCUMENT,
\ . PUMPS TO BE TESTED PRIOR TO RIVER PLACEMENT.
. PUMPS TO BE 50-150 FT FROM SHORE IN APPROXIMATELY 8 FT
WATER. :
DISCHARGE LINE ) U
131
RIVER PUMP SKID
\ RIVER PUMP #SPARE #SPARE
BOAT ANCHOR FOR
SEE NOTES 3 SKID (TYP, MIN 1)
E
2\ SEE SLING
= DETAIL, TYP
TO BE CONNECTED TO
PUMP POWER CABLES R, FOMP ) : )
( ) (A Q!
> s e
4 ¢
. \ 3 BRIDLE 4
SErOR PP € \ pischarce LNE (¢ > 1/2" ALLOY MASTER LINK, ) (N
LSS ~ v 2l 3 WIRE ROPE 1/4" DIA x 46", ¢
1 i , 2-LEGGED W/ THIMBLED EYED 4 o
RIVER PUMP SKID #1 < CONNECTIONS, 4
( GUNNEBO MODEL M-86—10 ) <
RIVER PUMP #1 OR APPROVED EQUAL )
SEE NOTES 3 & 4 > Q_
4 {
> S D
\ ' 3
\ . i d X
L
SEE NOTE 2 g \ < ﬂ-
y L
TO BE CONNECTED TO 4 4 ﬁ'
RIVER PUMP #2 4 )
> ) -
P it O > —
\ S y SHACKLE < O
¢ 1/2 DA, 2-TON CAP P
, W/ SAFETY PIN ANCHOR 4 (@)
N DISCHARGE LINE I : 4 TP 2 )
g g tn i | > ‘ |
1l / ¢ | RING, SWIVEL HOIST, <
RIVER PUMP SKID #2 ¢ 3/4" DIA U-BAR 4 w
$ 1/2-13 THREAD )
RVER PUMP §2 2500 LB CAP )
SEE NOTES 3 & 4 ¢ 1.5 IN THREAD ) c
4 PROJECTION
) P 2 < I
3 <
( ) xx
|__—8" PLATE FLANGE \ 4
304 SST, CL 150 /N RIVER PUMP SKID DETAIL § < O
\H-3-317680-1  SCALE: NONE 4 72\ SLING DETAIL :
3 -
4" SCH 40 ( \—/ SCALE: NONE 4 (|
SST NIPPLE { {
3 4
$ <
> <
N A AR AA A A AP AP A A A A R A e e e A A A A A A A A
B
NOTE: WELD TO AWS D1.6
y4
/D END_FLANGE DETAIL 4 o
\=/ SCALE: NONE NOY COMPLETE OUT CURRI DEST THIS DOC
GE DOCU FROM ABASE | MAY/RONTAIN. SERFANE INFORMANEN
NAME U.57 DEPARTMENT OF MERGY
T G Richland” Operations Offi / A
HFL OCI THeRC.
1 ,lN -18-0% kt i s EMICA IN ECTJON. SYSHEM
ITAL RELEASEINTO DWCS PER —~ 4 ECHAMCAL
H—3-317677—1] DRAWING LiST ECR-15-0 / - 7 R|V P MP/ SKID AIL
REF_NUMBER TITLE
DWG_NUMBER TITLE REFERENCES A\ | = / L, F D H-3 /g 1 768,5/ |
DRAWING TRACEABILITY LIST NEXT USED ON 4 REXISIONS aee [ SHOWN 7 .
8 7 6 5 4 2 [rere o A




8 7 6 S i 4 3 SGW-60778, REV._(
NOTES:
1) SEE H-317681—2 FOR TOLERANCES.
2) SEE H-3-317686-8 FOR MATERIALS LIST.
5
Q DG F
LEVEL /®
TRANSDUCER b JH [ —— GALVANIZED
CABLE R
. 4/C#12 CABLE, FOR
1/2" CORD CRIP PUMP POWER FROM PUMP
W/STRAIN RELIEF POWER SPLICE BOX SEE FLEX TUBE 6
WOOD HEAD H-3~317692—1
PART NO. 36251 =
3/4"CORD GRIP o
W/STRAIN RELIEF, . 1/4" MILD
PASS & SEYMOUR 8 STEEL PLATE
CAT. HO. CoBE0S GALVANIZED g
] | —— GALVANIZED 300° -
- L L | R 1 3/8" R 1 3/8" E
DRILL & TAP
A DRILL & TAP
TO 3/4" NPT TO 1/2" NPT
[ [ —— M e _F,_
3/8" CUBE WELDED #5"
4" WELL CASING—/ TO UNDERSIDE OF s
PLATE TO HOLD
PLATE CENTERED ON .
| 4" PIPE (TYP-3) ';;Y,Z_/g) -

LEVEL TRANSDUCER
L1~ PROVIDED BY
OTHERS

o

TYPICAL SAN

P
G

180°

‘DRILL TO 1-3/8"

R 3/8"

o

vl
LE WE
= = (1 H ARRANGEMENT 1 LANDING PLATE DETAIL ﬂ
@\ @—317881 1SCALE T—0"=1"—0" SCALE: 1—0"=1"— ﬂ'
—
‘ /\/ e
MONITORING WELL TABLE
. TUBING LENGIH | SAMPLE PUNP | I
WELL NAME | WELL D | NORTHING (m) | EASTNG (m) | (o) o09 | DEPH (ft bge)
399-1—146 | C9690 | 116568 504245 205 32 w
399-1—147 | C9691 | 116486 594216 91 32
399-1-73 | C8935 | 116494 | 594082 = - C N
% [399—1-72_| c8934 | 116494 | 594080 - = I
* 399-1-148 C9692 116530 594256 149 32
399-1-149 C9693 116480 594188 152 32 m
399—1-150 | C9694 | 116546 | 594228 137 32
399-1-152 | C9696 116498 594248 137 32 O
399-1-153 | C9697 | 116453 | 594166 251 32
399-1—154 | C9698 | 116583 | 594227 233 32 Ll
399-1-155 | C9699 | 116543 | 594232 129 37
399-1-156 | C9700 | 116530 | 594256 147 37 —
399—1-157 | €9701 | 116569 504246 208 37
399-1-158 | C9702 | 116584 504228 233 37
399—1-159 | C9703 | 116503 594249 126 37
399-1-160 C9704 116482 594184 162 37
399-1-161 | €9705 | 116487 594215 88 37
399-1-162 C9706 116454 594167 238 37
* 399-1-17A A5028 116414 594113 - -
399-1-164 | C9708 | 116396 594237 347 37 B
% [399=1-165 | co709 | 116474 594333 403 37
% [399-1-166 | C9710 | 116586 | 594324 373 37
399-1-23 | C5000 | 116453 | 594114 401 36
k[3e9=1=7 A5040 | 116335 | 594260 581 45
SCALE: NONE
5 TO BE MANUALLY SAMPLED |
SECTION SECTION
SCALE: 6'=1'—0" SCALE: 6'=1-0"
/ ‘ b = CAU N
000
/ N COMPLETE IOUT CURRI DEST THIS Dt
GE DOCU FROM n)a/ ONTAIN snywvz{ NFO Rvyg{
) = U.o/ DEPAR NT OF ERGY
CHPRC Richla Operohons Offl A
CHPRC
i (I:'IR'IAL aREV INTO DN?ER / Y A
18-0
REF NUMBER TITLE m:ooo / .= 'LS
e R e e A= / el F/ H- 3761 768,6/
DRAWING TRACEABILITY LIST NEXT_USED ON = REXISIONS were [ SHOWN
8 7 6 5 i 4 l PLom 1 %= A-29




8 7 , 6 | ‘ 5 ‘ 4 l 3 2 SGYV-60778, ")
V/ 2-7 1/4" NOTES:
§'-10 3/8" B22 (TYP-2) 23 5/8" — 1. TORQUE 1/2°-16 STRUCTURAL BOLTS TO 50 FT/LBS.
(vp-2)(38) Iy . ——' Sty _" 2. TANK SPECIFICATIONS:
) OUTSIDE DIAMETER = 102.00 in
<\ T B F
= h - 3. SEE H—3-317681-2 FOR TOLERANCES.
134 1 i > 1 4. SEE H—3-317686-8 FOR MATERIALS LIST.
(1vP-2) (25 —_— = _ —
(2-7 1/47 (O ° 0)
(P-4 (TP-2) (40 i ﬁ
L i f
e - = jV
T0_OFFLOAD
52"
0 TK-2 E
-3 1/4" é
12'-4 7/8" N ‘EP 23
tT: H (27 (
[] = g
=(F)= — o 2'-5 3/4”
Sy \ 1 | @ g e ;
NIl F -
. i Z - 1'-10 1/4"
(TYP-2)
1 41 172" 69\ -
| bﬁ 72 |
- - Il @
@l ve-0) (3 J U 15 374" i e
Py o
2 | 1 [®) §
! - 1 8 3/8" ! A\ Cc
PREPARED GRAVEL  / 7 1/4 TANK ¢
BASE 10'-6% 227
THICK e 110 3/8"
\_/
(SN TK—-1 STRUCT SIDE TK—1 STRUCT FRONT TK-1 STRUCT TOP
\G-3-317681-2 SCALE: _ 1"=T—0" B fsene oo A fseiE =
25 174~
Sl s e, e [ pirte
e o -y aJI [ T e
B-LINE B2400—1 ale ' 0 o /.(TYF'—Z)
OR B2089 (TYP-4) s ’. A et B
SPRING NUT & } N (vl (39) (rvp-2) 5 24 S
BOLT AS REQD 3/8" |l [—3/8 SR h
. _ \@ | i J?-‘(w—m)
2 e U . L E
5 PIPE SUPPORT DETAIL 4 TIE-DOWN BAR DET 3 PIPE SPRT DETAIL 9 PIPE_SPRT DETAIL 1 PIPE SPRT DETAIL
SCALE: NONE SCALE: 1 1/2°=1—0" SCALE: 1 1/2°=1-07 SCALE: 1 1/2°=1'-0° SCALE: 1 1/2°=1-0" I
- [em g V.
Vas "w@%a °&$wm; %%ﬁwﬁ ol
3/ oepsapebr o seerer
l : =
/—Eégﬁ‘]sk—ﬂ INTO DMCS_PER . 7 /Y%'( R&szgr /
REF NUMBER TITLE - y / 0000, 3 /
DWG_NUMBER TITiE REFERENCES = / EE‘ LI 1 768
DRAWING TRACEABILITY LIST NEXT USED ON B TONS (- SHowu
6 | 5 4 11' 2 o 1 S

15
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7 6 5 | 4 3 2 SGW-60778, RE
NOTES:
1. ALL THREADED PIPE CONNECTIONS SHALL USE TEFLON TAPE OR
EQUIVALENT PRODUCT THAT IS COMPATIBLE WITH PIPING AND WATER AND
APPROPRIATELY TIGHTENED
2. SEE THIS DETAL~1, THIS SHEET FOR TYPICAL TUBING CONNECTION DETAIL F
3. PVC PRIMER AND CEMENT SHALL BE USED IN ACCORDANCE WITH
MANUFACTURER INSTRUCTIONS FOR ALL GLUED PVC JOINTS
4. SEE H-3-317681.2 FOR TOLERANCES.
A 5.  SEE H-3-317686-8 FOR MATERIALS LIST.
DRILL 1/8" HOLE —/
{ TROUGH CENTER TO.P}{
' | 2-6 3/8
e — n H
o Q) oL iprrt I 2" CAMLOCK
(58) j? SUCTION—RATED
_g” =—F TO OFFLOAD HOSE
1'-6 — -
M :
TO TK-2
o |
AN 1/8" —]
d—1-9\\/8"
J_ I H o 17 \iya
136" | ~—FROM 399-1-152
123 7/8° J‘ ek 2R
| = " FRoM 393-1-182 D
10'-1 1/2" ggﬁ — ~—FROM 399-1-168
Z = cp B8
=3 =3 =iiEs ok SR
=l @ ~—FROM 399-1-158
=1 ZFROM 393-1-134
—= eTlretes
il (wpfs)-j il )5 378" D) (rvp-12)
- 4’=7" FROM _| //4 B
TANK €@ T I
@] | . —
i i )11 90 o c
i [
I |
_®) e T
(TYP-12) B i
—t L
i
1'-7 1/8" TANK €
(TYP-42)
B =—1"=5" —
"/ .
(SN TK—1 PIPING SIDE B TK—1 LEVEL IND FRONT A TK—=1 PIPING TOP
\H-3-317682—1 SCALE:  1"=1'-0" SCALE: 1"=1-0" SCALE: 1"=1—-0"
B
LOCATE HOSE
CLAMP OVER FITTING LOCATE HOSE
BARB AND SNUG ” CLAMP OVER FITTING
BARB AND SNUG
@ 1 ! @ 7 FULLY INSERT BARBED
] @ END IN TUBING
FULLY INSERT BARBED
END IN TUBING '
moo .
OT COMPLETE WiHOUT GURRENT DESAROY TH)®” DOCUMEKT BY SHREDDIN
2).IYP_HOSE SPLICE T).IYP _TUBING & PIPE_CONN cnmp?{mu»éfﬁ{ Sl 57, sgwﬁﬂﬁﬁn/
SCALE: 6°=1—0 SCALE: 6"=1'—0 NAM : . DEFARTMERT OF ENERGY
N Richland fBperations Mffice / A
CHPRC
/ SAMPLE ST
4 Z V4 y4 4 V4
/ (N RELEASE INTQ/DMCS B 7 7 -1 ILL S
¥ 0 [#CR-18—201444 Y 4 4 PIP
REF_NUMBER TITLE -n,gl 0% / / ity =
DWG_NUMBER TITLE REFERENCES o / / / / I?E’m'"spy / F H-4-3)768 04
DRAWING TRACEABILITY LIST NEXT_USED ON Z Z _ReviElons 7 7 enc [S/SHOWN 7 7 7 7 7
3 2 PLOTID 1 oocTo_rowa (i 2012)| A\

—001444 PAGE 16
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8 7 6 5 { 4 3 2 SGW-60778, REV]
NOTES:
1. TORQUE 1/2°-16 STRUCTURAL BOLTS TO 50 FT/LBS.
2. SEE H-3-317681-2 FOR TOLERANCES.
3. SEE H-3-317686-8 FOR MATERIALS LIST.
F
AN
—
8'-10 3/8" f— 27 1/4" ——]
=12~ (3) (rvp-2) f—2'-3 5/8"— £
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NOTES
ALL THREADED PIPE CONNECTIONS SHALL USE TEFLON TAPE OR
EQUIVALENT PRODUCT THAT IS COMPATIBLE WITH PIPING AND WATER AND
APPROPRIATELY TIGHTENED.

W

OGW-6U/706, Rit

SEE H-3-317686-3 DETAIL—1, FOR TYPICAL TUBING CONNECTION DETAIL.
APPROVED PVC PRIMER AND CEMENT SHALL BE USED IN ACCORDANCE

WITH MANUFACTURER INSTRUCTIONS FOR ALL GLUED PVC JOINTS.
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NOTES:
an ng 1) SPILL CONTAINMENT SYSTEM IS OPTIONAL.
o 3 2)  SEE H-3-317681-2 FOR TOLERANCES.
o > 3)  SEE H-3-317686—8 FOR MATERIALS LIST.
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6 1/4" NOTES:
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z MANUFACTURER INSTRUCTIONS FOR ALL GLUED PVC JOINTS.
g ™ 4. SEE H—3-317681—2 FOR TOLERANCES.
i ~ 5. SEE H-3-317686—8 FOR MATERIALS LIST.
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H-3~31768:
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8 7 6 5 } 4 3 2 SGW-60778, REV. (
NOTES:
1. TORQUE VALUE FOR FIBERGLASS TANK FLANGES
EQUALS 25-30 FT LBS MAX.
2. WEIGHT OF TANK (EMPTY) < 3.000 LBS.
1'-8" 1'-8"
F
ik —
TANK
VOLUMES
VALVE LEGEND |
LEVEL | TOTAL
TANK NUMBER (ft) (gal) 10'=Q" 1.D.
VALVE TYPE 0 25 S.6. CLP (TYP 2)
VALVE ID = V=T1-2 1 = DRAIN VALVE 20 | 1209 I E
2 = FILL VALVE 3.0 538
3 = SAMPLE VALVE 35 1
4 = SITE TUBE ISOLATION VALVE -
5 = SITE TUBE DRAIN VALVE 40 | 1124 1
45 | 1417
SIGHT TUBE
50 | 1710 m
! 55 | 2003
60 | 2296 | N
4" FILL VALVE = =0
(V=T1-2 THROUGH v-T8-2) o 1° SAMPLE VALVE—PLUGGED j L
75 | 3175 » ©
] v i (V=T1-3 THROUGH V-T8-3) e o
3" MALE CAMLOCK a5 | 3761
9.0 | 4054 [
4" FILL VALVE
9.5 42:; ! (V=T1=2 THROUGH V-T8~2) D o
4” DRAIN VALVE 100 L&
(V-T1—1 THROUGH V-T8-1) 105 | 4933 ad 3" MALE CAMLOCK
110 | 5226 ﬁ-
11.5 | 5519 . \ d_
o 120, | S812 17 SITE TUBE DRAIN VALVE b4 ||~el_ <t
125 | 6105 (V=T1-5 THROUGH V~TB-5)
130 | 638 | @ jke—m—m—o———— —_\———— 5:*
3" MALE CAMLOCK = o ~ P v
i | —
~ - ()
140 | 6984 S~ 5 - .
SITE TUBE ISOLATION VALVE L g -
(V=T1—4 THROUGH V—T8-4) 15 1 o2 S o | - B ] O
150 | 7570 N _ W T =
M
155 | 7863 - 7 I
M  ——— o
1" SAMPLE VALVE—PLUGGED ! \
(V=T1-3 THROUGH V—TB-3) | \ c ™
3" MALE CAMLOCK
SITE TUBE ISOLATION VALVE (n'd
(V=T1—4 THROUGH V—T8-4)
| 4" DRAIN VALVE ( )
(V=T1=1 THROUGH V—TB—1)
TYPICAL TANK PLAN VIEW TYPICAL TANK ELEVATION
B
M CHEMICAL TANK DETAIL
@—31 7687 SCALE: 3/4"=1"-0"
7 7 y.4 7 y.4 7 y4 7
bl h0oe [o) ATT
NG’ COMPLETE W#flouT CURR | oE THIS DOCUMENT BY SHREZDING
[ANGE DOCUMZNTS FROM DJMABASE | MAY/BONTAIN SENSTIVE INFORMAHON
NAME, = U.57 DEPARTMENT OF BKERGY
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} e EMICA)/ INJECTJON SYSHEM
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H—3-317677— 1[DRAWING LisT CR-18-0grias / e 7 C ICAL JANK DEFAILS |
REF_NUMBER | TITLE i / / "17""'""‘ 74 y |"" l':'({
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8 7 6 | 5 | 4 3 | 2 | SGW-60778. REV.
. MANUF, meM
QY | PART/CATALOG NO. DESCRIPTION BISTRI wmn NO.
FLEX HOSE 24 |51415k27 CAMLOCK, FEMALE, 3", FNPT McMASTER—CARR 1
CONNECTION
TP 5§ 42 |51415k57 CAMLOCK, MALE, 3", FNPT McMASTER-CARR 2 |f
48 55:1?8#4002) BALL VALVE, 3", FNPT, BRASS APOLLO/GRAINGER 3
FLEX HOSE 2WJ21
ONNECTI , 3" A
CONNECTION 16 |(caT. #3869) TEE, 3", GALV, FNPT GRAINGER 4
7 |2wv4s NIPPLE, 3", GALV, 6" LG, THREADED BOTH ENDS GRAINGER 5
107 |2wvag NIPPLE, 3", GALV, 12" LG, THREADED BOTH ENDS GRAINGER 6 [
2 |4499K122 NIPPLE, 3", GALV, 18" LG, THREADED BOTH ENDS McMASTER—CARR 7
1 [2wia2 CROSS, 3", GALV, FNPT GRAINGER 8
BACKFLOW PREVENTER, 3" DOUBLE CHECK VALVE, FLANGED
9 |0122786 ) WATTS 9
B NOT USED 10
DOUBLE CHANNEL, 3—1/4" X 1-5/8", LENGTH AS REQD, GALV
36 |B22A H178 GALY |y / 1178 HOLE PATTERN W/ ASSOCIATED HARDWARE B-LINE "IE
72\ DETAIL 73\ DETAIL 18 [B2015ZN PIPE CLAMP, 3", ZINC FINISH B-LINE 12
\§=3-317687 SCALE: 1™=1—0" \{—3-317687 SCALE: T=1-0" _ NOT USED 13
18 |7551k127 FLANGE, 3", GALV, CLASS 150, THREADED McMASTER—CARR 14
GASKET, FOR 3" PIPE FLANGE, 1/8” THICK, RED RUBBER (SBR)
S || 977EReS 75 +5 DUROMETER (QTY 6 PER PACKAGE) MeMASTER—CARR 15
NOTES:
1. ALL PARTS ARE AS LISTED OR ENGINEERING APPROVED EQUAL.
2. ALL PIPE AND CAMLOCK FITTINGS MAY BE ALUMINUM, GALVANIZED OR
P 2(2 6 JTYP 3 ENGINEERING APPROVED EQUAL.
' (") 3. VALUE VARIES FROM T1 THROUGH T8 DEPENDING ON TANK NUMBER.
™YP 2(3 TYP
7 1 D
4 ~ - NE—
4" 11)TYP 4 W
P FLOW FLEX HOSE
; ; ; ™ 3(s 1 CONNECTION
P 3
PLAN
ol ~ I | : —
P 4
FLEX HOSE
__FLow : CONNECTION *
1 TP 2
V-BFP-1-A
TYP 2 Q@ PLAN SEE NOTE 3 V—BFP—1-B
V—T1-BFP-A TYP 2(14 15 12 )TYP 2
™ 2 o SEE NOTE 3
i
| G, X C
i 1
EXST GRADE [— —
BRNN N NPV ELEVATION
N NI ELEVATION e
/N DETAIL
/5N DETAIL -

\H{-3-317687 SCALE: 1"=1"~0"

H-3-317687 SCALE: 1"=1'-0"

B
7 ’T/ 7 7 7 7 y.4 7
i /?‘gOG NG, compmi%ur cuw)rg?/ e%’#mls M BY swc
ANGE DOCUMPNTS FROM DMABASE | MAY/CONTAN S E INFORMAFON
NAME =
=5 U DEPARTENT OF SIERGY A
e /(}HEMICA INJECT)ON SYSJEM
AITIAL RELEASZ INTO DMCS PER / MECHAMICAL
H—3—317677—1|DRAWING LiST r( ECR”B‘O;“‘* / e // CHEMICAL PAPING DEAAILS -
TITLE - = W T
DWG_NUMBER TITLE ——— REFERENCES AN = % / TR, F H-3 7’3 1 7689/ 1 &S
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Y
> | | |
\
\
LOCATE THIS LIGHT, NEAR
\ \ R ROAD INTERSECTION WITH ] I I
STEVENS DRIVE I f I
AN | |
S |
~N
N .
F N D <! I I ] F
N
N ~ / ENLARGED PLAN
N N i | | SEE H—3—31769R I
AN | —+ -- e — e — e —
N / %
—__________]__ N, e __ __________'_ N. 116600 _ [ . eme=—a 1 o RIVER PUMP ' U =
N N T SKID_SPARE €"CIVER PUMP
| N y | e~ Z SKID 1
o N / o ° - — o RIVER Juve
2 7 g 17 \ 2
# Ao 8 e * %
“) 3 u P e e B
t o — | \ \ _ / \ \ )
AN ¢7 INJECTION i \ < E
AN \ < (I / SKID N1, .‘.‘ ! A
. \ o nety Bl %
: )
I o ~ AN ! [ ' |_-__| cg%gN x \'i\
~N N 5 _/ AINMENT |2
| > h I o 3 ‘ SAFE” SHowER /\ 33 NDOR SUPPLED | \ \ m
NN | 1= SPLE | o CHEMICAL TANKS | \
I I | O
| ~ N | | MANIFOLD RACK ) R i VA N
o \\ PURGE TANK | A
o < I | \
N ~ | | \\\\ POWER DISTRIBUTION RACK | 1 |
| ~ ~ X - SEE H-3-31769272,
~N ~ |
! SO N ! Iy 300—FF—1 M:IN é o
DISCONNECT 2t
~ ~
| O8N0 NOT <
I \\l N \ !  YELLOW JACKETS CAN B (a1
D | 1 ' FIELD 70 DETCANM D
_I ) \ ;ENERA"{ORS légc:gg)LnggI.Lw%w JACKET TO BE RATED FOR
——————————————— 1 & $2
_ ) o <
| —_— - 2. (4) 4/C#4/0 TYPE W CABLES ABANDON IN
—_—— | I Eggﬁc? vp:_%m o ;llliioL‘ng? BE»REMOVED AT COMPLETION OF #
\ I _
——————— = £ wGHT STANDS, SEE
\ | i 1) NG : i TR <
- —3-317692—1
| , | k&?m‘éécfé‘%o%f T"é CB’}_:B'-ES YENDOR SUPPLIED > N | FOR PUMP LEAD/POWER SPLICE BOX DETAIL. -
— MICAL TAN F % i <
| ! | P (CURRENT LOCA 1 X 7 “Si— =~ 4 PUMP LEAD SPLICE BOX TO BE LOCATED SO (@)
| NN :-‘ L //——‘| THAT THE BOX IS AT LEAST 2 FEET ABOVE
L L _ R S E N ATy R _ d =T iy THE HIGHEST WATER LEVEL FOR THE AREA O
7 1 ; ] -1 OCCURRING UNDER THE NORMAL
| . ' (—mmzml |
| | | I - ! 5. ANCHOR SPLICE BOXES TO WELL BOLLARDS OR
( e — | ECO BLOCK WITH CABLE OR CHAIN Of w
| | : ENGINEERING APPROVED EQUIVALENT.
C | 0 ‘ | | 6. ALL CONDUIT SIZES ARE MINIMUM. C «—
1
| I | 1 ! 7. INSTALL LIGHT STANDS PER MANUFACTURERS I
‘ ’ ‘ I J INSTRUCTIONS.
D (0
| . \ | ENLARGED PLAN I | A
| ; \ | SEE H-3-317691-1 \ N / I . U
— / ] \ -~ L EGEND: |
—_——— | 3 ~ |
X | | \J [ . X © INJECTION WELL
| ‘ \,._,}\ | TO BE MANUALLY SAMPLED
I I A\ | LIGHT STAND, SELF POWERED
I ]
8 | | | B
I 1 I
| 1 I
300 AREA CHEMICAL INJECTION SYSTEM I
LOCATION B SITE PLAN
7 7
SITE PLAN /150(; NOPEOHPLETE OUT CURR DEST THIS DOCUMENT BY SHR ING
===l ANGE DOCUI FROM D NTAIN SENSTTIVE INFOR
o — == U.5/ DEPART, NT OF BMERGY
A / o Richla Operﬂbona offy /1A
= /OﬁEMICA ECT N SYS
A
NC ECR-16 01457 ECRA7— 000875 7 ELECT
H-3-317677—1|DRAWING LIST ECR—18— 613, ECR—19~001444 "8"‘000 /. SIT PLA
REF_NUMBER | TITLE =
DWG NUMBER TITLE REFERENCES CJ A F H 3 1 769
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2 | SGW-60778, REV.
1. YELLOW JACKETS CAN Bp-4SiD.53
NG( FIELD TO DETERMINE
i TOCATION, YELLOW JACKET TO BE RATED FOR
| I NS 20,000LBS_GYWR
' —1— 1 ©
399-1-105 L= 2. (4) 4/C§4/0 TYPE W CABLES ABANDON TO BE
=" REMOVED AT COMPLETION OF PROJECT. F
o 399-1-106 RS
! I 308-1-104 2399-1-166 oL 3. SEE H—1-317690 FOR GENERAL NOTES
! ol 309-1-154 4A399-1-158 ;7T
o] -5 4. IF TRANSFORMER XFMR—02 & TRAILER
N 0399-1-108 < 1M 5 DISCONNECT SWITCHES ARE 30 FEET OR LESS
' iy ° ° <7 APART, CONNECT BOTH TO_ONE_COMMON
L B 399-1-109 399-1-107 4/cH2 TYPE W CABLE R i CROUNDING ELECTRODE SYSTEMS, F THEY ARE
| . (500" EACH) O / I|_ GROUNDING ELECTRODE SYSTEM AT EACH
Li 399-1-146 24399118 ) P LOCATION. —_—
) ©399-1-111 LEAVE ENOUGH CABLE LENGTH p !
! ° TO ALLOW CONNECTION - TYPE W CABLE TO BE SUPPORTED. WHEREVER
399-1-110 399—1- oy 1Q EITHER SKID < I SUBJECT TO PHYSICAL DAMAGE SUCH AS
] = se RACKS FOR ) VEHICLE TRAFFIC. TYPE W CABLE WILL HAVE
! t 399-1-113 SKID N1_& N2 SEE Z ' PCononS: SUPFORTS MY BE 3/8
H-3-317692—1 -
I | 399-1-114 © 399 L VAR / / | FIELD PLACE CONCRETE BARRIERS TO PROTECT
i | 399-1-150 & O a0=12101 s i : CABLES FROM VEHICLE OR HUMAN TRAFFIC.
pd
i I 4399-1-155 SAFETY SHOWER, SEE J FIELD INSTALL WEATHERPROOF J—BOX ON END E
I s T o NEIES | OF CABLES TO TRANSITION FROM #8AWG TO
399-1-116 55 190 o seconoary 1] MIN #12AWG CONDUCTORS. INSTALL A PIGTAL
I 399-1-115 . A CONTAINVENT * ! WITH CONNECTOR (FEMALE) ON END LIKE AND
! | . 399-1-100 0 399-1-148 Titl KIND TO MATCH PLUGS ON SAFETY SHOWER.
| ‘ ] 399—1—156 VENDOR SUPPLIED l
L CHEMICAL TANKS
PURGE TANK 399-1-144 © S
! SAMPLE MANIFOLD RAGK 399-1-117 © CONCRETE BARRIERS | LEGEND:
l ou%'igL RAciM S?EP ' ©398-1-142 ?;:)E 4N/(::t:4/so TYPE :
398-1-119 °
. E:j—swss:;-z : o chaLts (500. EACH) | INJECTION WELL
0399-1-139 PLE SYSTEM ‘ “ A SAMPLE WELL
! 399-1-11f L
OWER RACK SEE @, 0399-1-143 ol xFMR -02 TRANSFORMER
o N B TO BE SAMPLED MANUALLY
I f-3-317694-2 ‘ S 0399-1-120 100% 140 O
: 399-1-136 © I | A399-1-159 POWER DISTRIBUTION RACK
-1 9—-1-141
| amimies o 0399-1-138 o888 I0 it 8\ o ‘ts‘“ E
T SEE SHEEr 2 FOR [a
| 399-1-72 AA399-1-73 ' 389-1-122 0399-1-134 oD, PLAN
! / 0399-1-132 ° EN"AR D
/ v : L -ahiaild 300 A1 AN DISCONNECT
0399-1-137 7 399-1-103 "y 399-1-1310 399 1147 ©399-1-133 \ RACK SEE H-3-317
| 2, 2399-1-160 N\ NOTE 2 FoR CROUNDRG ﬂ
| 2399-1-149 399-1-121 d.
I | \ 0399-1-124 °
1
) | 399-1-126 I 399-1-123 g ﬂ-
| \ ° ° 85
N i iy
399-1-125 GENERATORS #1, #2 |t O
| S ©0399-1-128 ° & FUEL TANKS
e T T — - J
7 s
- 39917162 o399 1-127
' 398-1-130  399-1-153 I
-
—1-129
1 309-1-12 00
1
\ C
r ~
b x
! &
| VENDOR SUPPLIED
CHEMICAL TANKS Lol
}\ (CURRENT LOCATION) -
N
1
T
1
! B
1
I
1
]
t
1 .
e 2 e 300 AREA CHEMICAL INJECTION SYSTEM — ~  ~ — °F 4 g
BlDG.
;g""c COMPLEI'E our currey’ - |DESTRAY THis DocurEnt BY SHRgHDING
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7 6 5 | 4 3 2 SGW-60778, REV. (
NOTES:
1. YELLOW JACKETS CAN BE USED FOR ELEC/MECH
CROSSINGS. F
2. TYPE W CABLES TO BE.SUPPORTED WITH
PLYWOOD LAID UNDERNEATH IT.
3. FIELD INSTALL PIGTAIL ON GENERATORS, USE
\ 4/C$4/0 TYPE W CABLE WITH A 200 AMP, 4
sH— _Sh— POLE, MATING CONNECTOR, CABLE RANGE
SAF=SH~1 & SAF-SH-2 (2) 4/Ch/0 TYPE W 4/0-250KCMIL SIMILAR ARKTITE
CABLES (500" EACH) CAT. #APR40428
. N SEE NOTH 2
o g oA . DRIVE 2 5/8"X 8'—0" COPPER GROUND ROD
VERTICALLY IN GROUND TO GRADE. THE MINIMUM
4#12, 1412 GND, DISTANCE BETWEEN GROUND RODS SHALL BE
3/4" CND 10°—0" AND MAXIMUM SHALL BE 20'—0" AND BE
BONDED ‘TOGETHER.
XFMR—-02| TRANSFORMER SEE
0PS TRALER H-1-317692—4 ELEV F
MO—584
LP—OPS—TRLR SEE
H-3-317693-2 LEGEND: E
3/C#4 TYPE W CABLE 0 INJECTION WELL
EACH SEE NOTE 2
A MONITORING WELL
RESTROOM TRAILER RIBUTION RACK ‘
M0—2335 (\’
PARKING AREA /‘C 4/C44/0 MIN TYPE W
(D) CABLE SEE NOTE 2 7B
300—FF—1 MAIN \H—3-317692—4 —3-317692—2 L|_|
S &5
NOTE 2 FOR GROUNDING ~o317692-4
D A
GENERATOR 41 & I:I DIST BLOCK ENCL—1
FUEL TANK #1 ﬂ-
S ot (- —
|
—
ECO BLOCKS TYP
GENERATOR #2 & SESS1=165 I
FUEL TANK #2, SEE NOTE 4
c 00
-~
300 AREA CHEMICAL INJECTION SYSTEM
LOCATION B ENLARGED SITE PLAN
SHEET 1 B
SCALE: 3/37°=10"
yd /- / /
**Aoos T
NG COMPLETE wifioUT CURR THIS DOCUMENT BY SHR
GE DOCUMENTS FROM DMMABASE NTAN SERSIVE INFORMAPON
— NAME o
B U.5/ DEPAVfNT oF pAERGY
CHPRC Richlagd” Operations Offi A
CHPRC
== /CHEMI INJE l
/ ELECT
/
o 7 LARGE SlT
REF_NUMBER TITLE - / "‘J?'
DWG NUMBER TiTLE REFERENCES = = H- 3 1 759
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7 6 5 { 4 3 2 SGW-60778. REV. ¢
PUMP LEAD |
SPLICE BOX | NOTES:
H-3-31769. ' 1. BOND GROUNDING ELECTRODE CONDUCTOR TO EACH GROUND
SEE NOTE § ON  \ 4/C8 TYPE PPE ROD. THE GROUNDING ELECTRODE CONDUCTOR SHALL BE
H-3-317600-1 & | \ ChBIE (150" CONTINUOUS OR IRREVERSIBLY SPLICED.
NOTE 5 THIS SHEET \ (150") F
O e S . . P —— 2. ROUTE GROUNDING ELECTRODE CONDUCTOR FROM GENERATOR
PLICE BOX' SPARE | \\ RIVER PUMP NEUTRAL AND GROUND TERMINALS THROUGH GENERATOR
~I " % R i( R\ SKID_SPARE — FRAME GROUND LUG TO THE ASSOCIATED ELECTRODE SYSTEM.
w
@ - 5 SPLICE, BoX 1' —= \RVER PUMP 3. INSTALL GROUNDING ELECTRODE CONDUCTOR FROM THE
z L\ % AN — / DISCONNECT GROUND TO THE ASSOCIATED ELECTRODE SYSTEM.
=0 -~ \ SPLICE BOX 2 4. OVERHEAD POWER LINE MAY BE REMOVED AND REPLACED WITH
£2 S —— \ 8 R'VER PUMP TYPE W CABLE (BY OTHERS).
ER and N q. KID 2
8n R [N <r 5. PUMP LEAD SPLICE BOX TO BE LOCATED SO THAT THE BOX
o i o =3-317685 IS AT LEAST 2 FEET ABOVE THE HIGHEST WATER LEVEL FOR
g1 A Vo 0y RIVER PUMP THE AREA OCCURRING UNDER NORMAL CIRCUMSTANCES.
. . SKID DETAIL
[I il 6. FOR CABLE PROTECTION, SEE H—3-317691-1 NOTE 5.
-, \ \ Q
2
(I R %
Vo 2 . > E
P
| \ | | \ E |
Ve . »
ENLARGED RIVER PUMP SITE PLAN
SCALE: 1:11 @
H-3-317690-1
4/C#i2 TYPE
W CABLES TO Lol
PUMP LEAD
= —317692 ( :)
DISCONNECT SWITCH DS—-N1 SPLICE BOXES
SEE NOTE <
LEAVE ENOUGH CABLE LENGTH
4/C#2 TYPE W CABLE T TO ALLOW CONNECTION TO D_
PANELBOARD PP—N1 ON TRAILER EITHER SKID, SAFE OFF
CONDUCTORS D
(D
INJECTION TRAILER N1 ,1___ d
SEE H-1-91593 ﬂ'
INJECTION TRAILER N2 ﬂ'
SEE H—-1-91585
-
DRIVE 2 5/8” X 8'—0" COPER GROUND - O
RODS VERTICALLY IN GROUND TO GRADE.
MINIMUM DISTANCE BETWEEN RODS O
SHALL BE 10'-0" & MAXIMUM OF
20°-0" AND SHALL BE BONDED
TOGETHER WITH #6 MINIMUM. ROUTE #2 I
COPPER GEC FROMDTRBAILERS N1, N2, &
DS—N1, DS—N2; AND BOND TO -
CROUNDING ELECTRODE, @ § oscomeor swron os-n2 00
4/C#2 TYPE W CABLE =3-317692 I
TO PANELBOARD
PP—N2 ON TRAILER I
ENLARGED SKID PLAN L
SCALE: 1:11 I
H-3-317691-1
B
7
Al
NOY’ COMPLETE DEST THIS DOCUMENT BY SHREZDING
GE Docu FROM ONTAIN SE IVE INFORMAPON
DEPARTMENT OF JAERGY
C... ] Richlapd” Operations / A
CHPRC
mpﬂEMICA INJECT)ON SYSHEM
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(34" MAX) (B > F
'/ DISCONNECT CANNOT ACCEPT #4/0 CONDUCTORS AND WILL REQUIRE A FIELD
LOCATED SPLICE BOX SEE DETAIL 1, TO BE WITHIN 50’ OF DISCONNECT AND
TRANSITION TO #2 MIN CONDUCTORS.
3 fr———5—3 — SEE H-1-91593 SH2 FOR N1 T
o = o & H—1-91595 SH2 FOR N2
P10 o NAMEPLATE LEGEND FIELD ADJUST CROSS MEMBER TO MATCH
EQUIPMENT AS REQD
N 100A FUSED DISCONNECT DISCONNECT SWITCH |
SWITCH SQUARE D H363DS
N W/CROUND KIT GTKOB10 &
342, 148 GND, [T ] EIEN | CUASS R REJECTION KIT RFK10 H TWO HOLE 45 TUBING KNEE BRACE UNISTRUT
121727 enp N FOR RACK CONSTRUCTION DETAILS P2458-24 (B—-LINE B631-24) WITH 1/2—13 UNC
50" —~ - o SEE DWG H—1-91593 SH2 FOR BOLTS AND NUTS TYP 4 PLACES
—0°_MAX o o N1 & H—1-91595 SH FOR N2
4/C#4/0 TYPE W 5 oo
CABLE TO POWER L
DISTRIBUTION RACK SEE SEE H—1-981593 SH3 FOR N1 1] ] 50 LBS OF SAND BAGS
SHEET 2, SEE NOTE 1 o . & H-1-91585 SH3 FOR N2 ] TP 4 PLACES E
P PART. NO./MATERIAL LISTS
O @
0| o ( ; ) < % )
= [ ]
5 _  — .l
FIELD ATTACH SUPPORT GRIP,
HEAVY DUTY SINGLE EYE, CLOSED
MESH, SUPPORT GRIP SIMILAR TO D g 3 8'—0" g
HUBBELL #02201020 FIVE HOLE U SUPPORT UNISTRUT [ 1
P2682 (B—LINE B107S) FOR CABLE e
GRIP ATTACHMENT
FIELD ATTACH SUPPORT GRIP, 4/C#2 TYPE W CABLE TO
HEAVY DUTY SINGLE EYE, CLOSED TRAILER PANELBOARD PP
MESH, SUPPORT GRIP SIMILAR TO SEE H-1-91593 (N1) &
HUBBELL #02201018 H—1-91595 (N2)
DISCONNECT RACK FOR /B SECTION
/AN N1 _AND TRAILERS DETAIL (= SCALE: NoNE D
\H-3-317691  SCALE: 1"=1"-0"
|
6" X 6" X 40" MIN LONG TREATED WOOD TYP
F[UN|WUT P1100 (B-LINE B24) TYP 2 PLACES
AND ATTACHED TO WOOD SUPPORTS WITH
FOR 4/C#4/0 TYPE W CABLE 3/8"X 3 1/2" MIN LAG SCREWS TYP 8 PLACES
PLICE USE DISTR BLOGK ENCI C
INSTALL #2 GND BETWEEN LID )
ENCLOSURE. / /—BNCLOSURE GROUND, 1—#10 AWG BARE COPPER
— N MAINTAIN 7” CLEARANCE
TO EDGE OF SPLICE BO
1i BLO BOOVAC,  3B0A
CLASS , SIMILAR TO SQUARE D NO.
9080-LBA362101 & 9080-LBA163206
16" X 14" X 6" ENCLOSURE, NEMA 4 SIMILAR TO
HOFFMAN #A1614CHNF W/A16P14 BACK PANE —
INSTALL #6 GND BETWEEN LID & ENCLOSURE.
- LABEL ENCLOSURE W/NAMEPLATE
480 VAC — SPLICE BOX" OR
240 VAC — SPLICE BOX"
(CENTER ON ENCLOSURE LID)
A AS APPLICABLE
STRAIN RELIEF CORD CONNECTOR, LIQUIDTIGHT
W/WIRE MESH STRAIN RELIEF, SIZED TO FIT CORD, B
COMMERCIAL (TYP 2)
/1 PUMP_LEAD, POWER OR PUMP POWER SPLICE BOX DETAIL
\§-3-317690 SCALE: NONE USE AS REQUIRED
& H-3-317694
e AUTION N
NOJ’ COMPLETE W#HOUT CURR DE! THIS DOCYMENT BY SHREZDING
[ANGE DOCUMPNTS FROM DJABASE |MAY/CONTAIN S E INFORMAZON
| DATE
NAWE, 2 U.57 DEPARTMENT OF BERGY
W] 7.3 Richlagd Operations Offi / A
CHPRC.
1 eR-16-00147, ECR—18A01444 T EMICA)/INJECTION SYSIEM
ITIAL RE;E}QE( INTO DNVR ELECTRICAL
H—3-317677—1 [CHEMICAL INJECTION SYSTEM DWG_LIST ECR-15-09#692 / Ll 7 DEFAILS
REF_NUMBER TITLE - / / = ""}'_T /g 2/ |““ w
DWG_NUMBER TITLE REFERENCES e : CJAYRES F -3 1769 1
DRAWING TRACEABILITY LIST NEXT USED ON I= 7 REMSIONS 7 e [ SHOWN /7 7 7 i
Z Z v.a Z  — Z 2 m y iy Vi
4 [ S ‘ Z [ 1

7 6 5




8 | 7 | 6 | 5 { 4 3 2 SAW-60778, RE
06 o P —{°°3 LABEL: DISTR BLOCK ENCL-2 NOTES:
[+] |
ﬁ/ ] WPC— I >ﬁ 480 VaC 1. FOR THE PARTS LIST/MATERIAL LIST SEE SHEET 3.
5 o o 2. LOCATING OF GROUNDING ELECTRODES AND CONDUCTORS TO BE PERFORMED AT TIME
o T T1 I 1] [ )z o OF RACK PLACEMENT. GROUNDING ELECTRODES MAY BE PLACED HORIZONTALLY IN A
T - t 30" DEEP TRENCH WITH ENGINEERING APPROVAL GROUNDING ELECTRODES MUST BE A F
U T MINIMUM OF 6 APART IN TRENCH.
° I l\ N /—@ DISTR BLOCK ENCL 3. THE AREA BELOW RACK EQUIPMENT TO BE KEPT CLEAR, REMOVE LIFTING CHANNEL
g Ll m— ] ; AFTER FIELD INSTALLATION.
I ( 4. RACKS ARE EXISTING AND MODIFIED FOR ADDITIONS OR RELOCATION OF EQUIPMENT.
RACK MATERIALS ARE SIMILAR TO DETAL 1 ON H—1-91142 SHEET 4.
5. CONDUIT AND ‘CABLE ARE SHOWN DIAGRAMMATICALLY, FIELD ROUTE, SEE ONE LINE
DIAGRAM H-3-317693—1 FOR CONDUCTORS AND CONDUITS NOT IDENTIFIED. —
i i | L| . DISCONNECT CANNOT ACCEPT #4/0 CONDUCTORS AND WILL REQUIRE A FIELD LOCATED
o N SPLICE BOX (SEE H—3-317692—1 DETAIL 1) TO BE WITHIN 50' OF DISCONNECT AND
= . i - : il 00 TRANSITION TO #2 MIN CONDUCTORS.
@: 'E :
© ®
OFf X ln n f [<]
300-MPC—1 @/ _ I E
—mn T
ol Lo A e 2 PL FIELD LOCATE
- /‘@1 ON EACH POST
//(_ RACK SUPPORT BLOCK 2 PL O
4 #6 BARE COPPER / H _
#6 BARE COPPER ‘ )
il I I I 1 L
[} ) L)
ll-lrl l'l-lrl [¥] Y] (%] lﬂj u
T—I1T. |—m—w— TT—TTT—TTT 11
ST (O POWER DISTR RACK BACK VIEW III—III—III o
\§-3-317881 SCALE: 1-1/2°= 10"
SH1 D
(10°-0") l'
300-FF—1 MAIN
DISCONNECT d
R
o000 AY ]joco
© 300-PP—1 : - . [ o
o [+]
:IEI; i . . [—Too O
o I l [ o |
1 1 10 O
’9 I l o w
A > === - —
Pl o i 20) .
[ |
S-DR—4 | D :
ki \_)U I — O
OFF OFF
e v e Ll
#6 BARE COPPER
RE— To
1 J -
B
i — ]
lﬂ] lﬂj %] A \ (%] lﬂl l{]]
I SEE NOTE 3
GROUND ROD
CLAMP
=TT T vy yyvvv I =TT T -
N= == TO, CHEMICAL INJECTION —|| =1 l|=IF
ILERS N1 — PWR— SYSTEM GROUND ROD DRIVEN
46 BARE COPPER  4/C4/0 MIN TYPE W DISCONNECT SWITCHES &:“’DR,S&;N%CSTM&%LEDS_SS, POWER FLUSH WITH OR BELOW
CABLE FROM DISCONNECT) SEE NOTE SEE NOTE 6 45 BARE COPPER GRADE SEE NOTE 2 TYP
GROUND ROD 300—FF—1 e e
Ly (BN ELEV — POWER- DIS Yy 5007 | comp WITHQET CUR ESTROY'THIS DRCUMENT Y SHRebING  f
GROUND ROD DRIVEN 12" @—3173311 SCALE: 1-1/2"= 1'-0 CUME FROM TABAS;/ MAY QONTAIN SENSITIVEANFORI
MIN BELOW GRADE
A /u. /6EP }ry’ OF JERG
/ / land Opepdtions A
I S| GHENIAL INdECT STE
NITIAL BELEASE jfT0 DMgZ” PER G =
CR—#6-001 7
H—3-317677—1 |DRWING LIST /] o [N EeR 19%000613 Ecr— —0014/ e 7 7 ILS '
REF_NUMBER TITLE G4 /
DWG_NUMBER TILE REFERENCES n Eg / V 1 7 92
DRAWING TRACEABILITY LIST NEXT _USED ON ”@" Y ,/ P EVISIO] P D » » » ’/ :7‘ ’ ,/ / l/
8 7 6 5 4 | 3 Z T 7o




8 | 7 | 6 S { 4 3 2 SGW-60778, REV. (
IENERATOR 42 |—ENERATOR #
170KVA MINIMU 170KVA MINIMU F
#3 MN £3 N
NP N
i i
- 4/C§4/0 TYPE W CABLE 4/C#4/0 TYPE W CABLE
10 FEET 10 FEET —
4/C#4/0 TYPE W CABLE (NOT TO EXCEED 100°) £
300-FF-1
MAIN DISCONNECT
| 6
_lzom FU
£ ——
G— 4/C#4/0 MIN TYPE W CABLE (150") | m
' | L
- ' O
EOWER DISTRIBUTION RACK |y | == == __ __ e R e <
,_(SDD—PP—I) 200"]) | D o_
i ! ' ! ! ' |
_ _ _ ~ _ - l
I cKT 1235AP =248 84y car-a.1042y KT 14,155157) =134
I C D—9#4, 942, 148 I
I, (WREWAY) GND, 2"CND : ﬂ'
.
| 4 32, 148 GND, d— 342, 148 GND, d— 32, 148 GND, 4 344, 1410 GND, 4 344, 1410 GND, — 344, 1410 GND, |
: 1=1/2"CND 1-1/27CND 1=1/2°CND 1°CND 1"CND 1"CND : O
l |— DS-DR—1 |—- DS-DR-2 |— DS-DR-3 ma;uPc—1 | O
480/120VAC
| 100A SW 100A SW 100A SW I .
100A FU 1004 FU 100A FU !
I
| ¢ ]9 ’ | c 00
= == -- -- o ~ T -———— -- -- -- -~
TRANSITION 10 4/C§2 TRANSTTION 10 4/C§2 TRANSITION 10 4/C§2
e TR ] b T bicte toct et | I
| R T IR
TYPE W CABLE . - |
- AN DISCONNECT DWG CHG ONLY TO MATCH o
60A FU
A L . NAMEPLATE LEGEND TYP _|:|
R oo RS v e e | X e
R N1 DIS R
1919041 H-1-91596-1 SEE H-3-317695 I 45 KVA (EXSITING EQUIPMENT)
, ' 1-174" CND (MIN) 1
] i
l 3 441" CND 3 §4 17 oND I
MIN MIN
1 I B
y { DS-TRLR1 DS-TRUR-2 |
100A S
L __IGOA FU 60A FU J
d o g ee 3/ g4 v
W CABLE W CABLE
RESTROOM -
s’ i
60 AP 60 AMP
120/240 120/%0 -
< ¢ vo-2335 S Mo-s4 / / / }9( AREA. |G AboupLETE M CURRE /( THIS DOCUMSAT BY SHREDI ))ut,/
TCUMENTS FROM DATABASE MAY,CONTAIN_ SENSE INFORMATIO)
/ NAME = ty/ DEPAR;)ffNT OFJKERGY
Richlaps” Operations Offic A
f Geac
o[RS 1&-&3-00087 ECR—'5-°°° 3, . %EMlCA INJECTJON SYSEM
— / ELECTRICAL
F—2-836121 | DRAWING LIST A I £cr-17000853 —— // N NELINE” DIAGR
REF_NUMBER THLE -
VAR e S | / gt F/ H- 3/3 1769 }/ ™ 7
DRAWING TRACEABILITY LIST NEXT USED ON =4 REXISIONS GPR0 # NONE
7 6 5 4 2 [ oo 1 e



8 | 7 6 5 { 4 3 2 SGW-60778. REV. (
VOLTAGE: O 120/208V,3 PHASE GROUND: O LUG
PANEL NO. 300-PP-—1 | [ 4&0\/r,3 PHASE ® BUS
MOUNTING: O FLUSH MANS: O LUGS ONLY DT0P _ [NEUIRAZ O 50 %
® SURFACE AN BREAKER 200 AMP @ BOTTOM m100%
COVER: @ WITH DOOR @ WITH LOCK U/L LSTED BKR INTERRUPTING RATNG 18,000  RMS SYM AMPS MIN F
I WITHOUT DOOR D) WITHOUT LOCK | SFRVICE_ENTRANCE RATED, LISTED FOR CONTINUQUS DUTY
LOCATION L8 (KVANO]  1,ca A9 BS C9ypsn  [NOJLOAD (KVA) LOCATION
—T LT
DS-DR—1 8o H ™R A 22 los-DR-2
(DS—N1 TRLR N1 DISC) . iy i -2 (DS-N2 TRLR N2 DISC)
185 | 5| ~foox 6] 185
DS—DR-3 15.03] 7| —T° N [8] 289 |D5-DR—4%
(ERT TRLR RCPT & SAMPLE 15.03] 9| — A_ 0] 28.9 |(XFMR-02 & OPS & S
SYS DISC DS-SS) 15.03[11] —x A [72] 28.9 [BATHROOM TRLRS)
300-MPC—1 >0 s TR DS—-DR-5
5.0 |15 — — |16 — (SPARE)
SPACE —— 7] — — [18
SPACE — [19] — — [20] _=—=1SPAcE
SPACE ——— 21| — — [ ———[SPACE
SPACE — [23] — — [z SPACE
5| — % SPACE
7| — _[=8 SPACE E
M| _ — [30]  _===[SPACE
PHASE A TOTAL = 8593 KVA__PHASE B TOTAL = 8593 KVA __PHASE C TOTAL = 8543 KVA TOTAL LOAD = 257.29 KA
*PROVIDE GFCI CIRCUIT BREAKER
LOCATION: POWER DISTRIBUTION RACK LAST UPDATED: _REV 0 H-3-317693-2
- VOLTAGE: @ 120/240V,1 PHASE GROUND: OO LUG
PANEL NO.LP-OPS-TRLR | 0 1200l = AU O
WOUNTRG: ) FLUSH WANS: O LUGS ONLY WIP  [NEUIRAC D50 %
URFACE W MAN BREAKER 200 AWP O BOTIOM ® 100 % <
COVER: @ wrm DOOR ™ WITH LOCK U/L LISTED BKR INTERRUPTING RATNG 10,000 RS SYM AMPS MIN
O WTHOUT DOOR 1 WITHOUT LOCK n_
LOCATION 00 QTNOT oo, B9 lyg}u;m ) LOCATION D
SPARE — |1 (2 [150 LIGHTS
—- 184 RCPTS ﬂ'
SIGN_OUTLET 1 140 RCPTS
; 571 — [z ﬁ'
HVAC. 576 |9 :ﬁ— — [10
SAFETY SHOWER RCPT 300 |11 — iz ﬂ'
SAFETY _SHOWER RCPT 170 |13 :ﬁ — i
SPARE — 15 — 16 -
7] — —[8 =
fs] — i o
Phase A Total 10.54 VA Phose B Total 10.60 KVA Total Load = 21.14 kVA O
LOCATION: OPERATION TRAILER MO—2335 LAST UPDATED: H-3-317693—2 REV O I
c ™
—
00 | heere widCr CURRENT THIS DOCUMEAT BY SHRED
CUMENTS FRO DATABAS MAY NTAIN SENS mroaumo
U.5/ DEPA NT OF BNERGY
/ - CHPRC R‘chla Operotnona Offig / A
CHPRC
W,OFIEMICA INJECTION SYSIEM
/ ELECTRCAL
/INITIAL RE INTO nucs |7 / ANEL HEDU
H-2-836121 | DRAWING LIST 0 | ECR~18—0pf444 1 7
REF_NUMBER TITLE - = 74 / e
DWG_NUMBER TILE REFERENCES - / s F H 3 1769 2
DRAWING TRACEABILITY LIST NEXT USED ON = Z RPASIONS Z cwene [ NONE
8 7 6 5 t 4 3 2 | P 1 e s A-RT




399-1-1

-}

E. 594200

1
FOR ENLARGE AREA PLAN
SEE H73—317581 SH2

SAMPLE MANIFOLD’ RACK

| /
SAMPLE SYSTEM PMP
CONTROL RACK SEE NOTE

SAMPLE SYS POWER RACK

PE-SS-15

[=]
399-1-150

PE-SS-150

o
PE-SS-159

399-1-158
PE-SS—-158
o

399-1-146 44399-1-157
PE-SS~157
PE-SS—146
o

54

—3-317692-1
TYP 21 PLACES

PE-SS—155 °
399-1-148

PE—SS‘— 156
[ ~PE-SS-148
J o

SAFETY
SHOWER
NOTE 8

o

399-1-156]]
o 1

PE-SS-152

r~

PMP PWR SPLICE BOX

INJECTION

SKID N1,

INJECTION
SKID N2

£
b

\ e

A 399~1-166
PMP NOT
INSTALLED

LSAFE OFF

CONDUCTORS IN PSB
& SEAL HOLES
v e

e
7
vy,
//
7

s
Ve -
s 7

PE-S5-166

e
7
7

s
~

7
Vd

I
il

—

/

i

/

SECONDARY
CONTAINME!

NT
/1]
&

SAF—SH-1

VENDOR SUPPLIED
HEMICAL TANKS

SS—PWR—1
XFMR—02 TRANSFORMER SEE
H-1-317692—4 ELEV F

POWER DISTRIBUTION RACK
SEE H-3-317692-2 ELEV B (FRONT)
& ELEV C (BACK)

SEE H-3-317691-2 FOR
ENLARGED PLAN

FE OFF
CONDUCTORS IN PSB

|

NOTES:

1. YELLOW JACKETS CAN BE USED FOR
ELEC/MECH CROSSINGS, FIELD TO DETERMINE

LOCATION. YELLOW JACKET TO BE RATED FOR
20,000LBS GVWR.

SGW-60778, RE

ALL CABLES SHOWN ARE 4/C#B TYPE W
CABLES UNLESS OTHERWISE NOTED, SEE CABLE
SCHEDULE ON SHEET 3.

[

CABLE ROUTINGS ARE DIAGRAMMATICALLY
SHOWN AND REPRESENT CABLE LENGTHS
SHOWN ON CABLE SCHEDULE ON SHEET 3,
FIELD MAY CHOOSE TO ROUTE DIFFERENTLY.

PLACE AFD SIDE OF RACK NORTH.

o

EVERY SAMPLE WELL WILL HAVE A PUMP
POWER SPLICE SEE DETAIL 1 H—1-317692
SH 1 TO TRANSITION FROM TYPE W CABLE TO
4/C#12 TRAY CABLE SIMILAR TO OLFLEX PART
NO. 221204 FOR DOWN HOLE PUMP CABLE.

CABLES TO BE PROTECTED FROM PHYSICAL
HARM. BARRIERS NATURAL OR CONSTRUCTED
WILL BE USED IN AREAS WHERE CONDUCTORS
OR EQUIPMENT MAY BE IN DANGER FROM
PEOPLE OR VEHICLES.

BARRIERS WILL BE PLACED OR DESIGNATED TO
ALERT PERSONNEL OF CABLE PRESENCE.

FIELD INSTALL WEATHERPROOF J—BOX ON END
OF CABLES TO TRANSITION FROM #8AWG TO
MIN. #12AWG CONDUCTORS. INSTALL A PIGTAIL
WITH CONNECTOR (FEMALE) ON END LIKE AND
KIND TO MATCH PLUGS ON SAFETY SHOWER.

ECR—18-001444 PAGE 33

FIELD INSTALL WEATHERPROOF J—BOX ON/NEAR
OPS TRAILER TO TRANSITION FROM #8AWG TO
MIN #12AWG CONDUCTORS FOR SAFETY
SHOWER. ROUTE CONDUCTORS IN CONDUIT
BETWEEN PANELBOARD IN TRAILER AND J-—BOX.

\
|
|
(.
(.
(.
X1\ || & SeAL HoLes [ D
y ]l |
399-1-185 |
PUMP_NOT, INSTALLED L
PE—55-023 L
~N - ‘ - / ‘ l
fo
. 399-1-23 Il : =
— — . _ yz
~ % \f\ \l P V2 I ‘
\\ AN #* I
N/ s ~~~~ ROAD CROSSING, .
. - SEE NOTE 1 TYP |
T — . / N /// \\> l | C
- ~ N /// Ve \ k
< s T~
T N N \VENDOR SUPPLIED ~ .
399-1-17A - ~ CHEMICAL TANKS N ;o
N & 7 ~ D (CURRENT LOCATION) ~
~ / ~ o =7
I |
g - \
gt = oy _
399-1-164 ——— _
—— - T~ ~
~
_______ AN
—_————— \ B
¢ |
N |
~ RN
~
~
~
SAFE OFF '
P T S T S A
T /goc ;
ELEC SAMPLE SYSTEM LOCATION B SITE PLAN T P sl oot S5 omk”éss%"u%‘é&%aﬁwG
T - PUMP NOT INSTALLED NAME o U
SITE_PLAN N Y A U DEEARHENT of FERSY ),
SCALE: 1:11 —— ::/ SAMPLE S EM
v RIMmAL RE;?( INTO OMCS PER —~ 4 ELECTRACAL
H=3-317677—1|DRAWING LIST / FCR—18-0pr444 / " 8000 7/ SITE/PLAN
REF_NUMBER | TITLE - = L Al
DWG_NUMBER TITLE REFERENGES / ;Z / Im/ F H-3 741 769 A/ | 1
DRAWING TRACEABILITY LIST NEXT USED ON = Z RENSIONS Z cwre [ SHOWN /. Z Z
7 6 5 4 3 2 | e e o




8 | 7 | 6 | S | 4 sclnv-60778 REV. g
' (-4 1/27) I
| _ ” | AFD TYP OF 4
l (9'—4 1/2") | l e ABANDON IN PLACE SEE_SHEET 3 FOR SUN SHIELD SEE SHEET 4
9) PLUG HOLES MATERIAL LIST TYP /
i
- A u . SEE SHEET 4 FOR RACK MATERIALS AND
2 | / | 14 CONFIGURATION RACK AS SHOWN F
1
= , 1 —7Al
A 05s i 5% SEE SHEET 3 FOR NAMEPLATE LEGEND TYP
o SS—PMP-BRKR 3 / /—@Dlsc SW TYP OF 4 |>“;
o3 ENCL TYP OF 4 X f %o 0
1 NP4 [NF13 NP12 ]];| [ __ Z N
3/4" CGB CONNECTOR 3 f 3
SIMILAR TO CROUSE HINDS NP5 _ NP6 CONVENIENCE RCPT |
PART NO. CGB298 TYP v
~ ¢ ¢ § ¢l i _] .
SN e 75 1/2)
L— 3#10, 1410 GND o® = =N e eRoUPE.
JA+I 374" oD TYP oF 4 TP OF 4
0 o 0 O 9]
FIELD MOUNT ENCLOSURES ON i E{Eﬁsw“ép oF 4 Lo ' b T 1 g
SUN SHIELD MOUNTED ON | LA ' &1 A 1 [ eie
BACKSIDE OF RACK (TYP) T \q: NP22 E
| = (13) pLe crip 7 o | [T 4#10. 2410 enD, 374" oND
SUPPORT ) )/ y EACH TYP OF 4
4 TYP OF 24 NP15 NP16 NP17
| 11 NP19 NP21 2#10, 1#10 GND, 3/4" CND
d - EACH TYP OF 4
TO SS—PMP—BRKR TO SS—PMP-BRKR TO SS—PMP-BRKR TO SS—-PMP—-BRKR / TYP RACK SUPPORT BLOCK
L ‘_J’_v’_v LA LILIL ENCL GROUP#1 ENCL GROUP§2 —— ENCL GROUP#3 ENCL GROUP#4
A4 LA AL A A 2#12 1#12 GND, 1/2" CND
~ Sy —— I TO MPC-SS1 -
Y ¥ ¥ GROUP§4 GROUP#3 GROUP#2 CABLES GROWP#1 | T B & L T \Z =
GRADE CABLES CABLES PE—SS—166 ABANDONED CABLES \ \
\ PE-SS—153 PE-SS—160 PE—SS—165 ABANDONED PE—SS—154 A
PE-SS—162 PE-SS=149 PE~SS~156 PE—-SS—158!
PE-SS—023 PE-SS-147 PE-S5—148 PE-SS—146 10" \
—35-1 PE-S5—159 PE-SS—157 4410, 1§10 GND, 3/4" CND EACH
PE-S3-108 PSS 12 PE-35-150 NORTH_ SIDE o e o SALE SreTem
PE-SS—007 ABANDONED PE-SS—155 /A ELEVATION POWER RACK
H—-3-317681 SCALE: 1"=1'—0"
SOUTH SIDE SHEET 2 D
/B ELEVATION
\H-3-317681 SCALE: 1°=1'-0"
SHEET 2 SAMPLE SYSTEM PMP CONTROL RACK
SCALE: 1"=1'0"
SEE SHEET 3 FOR MATERIAL LIST AND NAMEPLATE LEGEND
| ot
o0 ®
s 1 Ja MPC-SS1 9
/‘@
SEE SHEET 4 FOR RACK MATERIALS AND
CONFIGURATION RACK AS SHOWN C
oo —|
/@msc SW DS-SS
2\
2412, 1#12 GND, 1
1/2" CND EACH =
CONVENIENCE RCPT /— 343, 1#8 GND, 1-1/4"CND
@-7 ... N SS—PWR_1 FROM DS—DR-3 AT POWER
ERT TRALER PWR o d T S TRBOTION ek SEe NOTE LADe SEREACERS A /2 STOP SWITCH SS—GROUP#__ TYP
ReeT \—/ SCALE: &"=1"-0"
FOR PACKER COMPRESSGR N
ULA SEE,
H—-3-317681-2 d Q o NOTES:
AL 1. DISCONNECT CANNOT ACCEPT #4/0 CONDUCTORS AND WILL REQUIRE A FIELD LOCATED SPLICE
2\ TYP RACK SUPPORT BLOCK BOX (SEE H—3-317692—1 DETAIL 1) TO BE WITHIN 50’ OF DISCONNECT AND TRANSITION TO
TYP OF 2 #2 MIN CONDUCTORS. _
| B
N T
__I" ¥ /1) SS— PMP BRKR—ENCL
- = SeaE 37=1"—
10" CABLE GRIP
4#10, 1#10 GND, 3/4" CND EACH / L2#12, 1#12 GN‘D,\@ SUPPORT
TO SAMPLE SYSTEM PUMP CONTROL RACK 1/2" CND TO RCPT
/o SAMPLE SYSTEM POWER RACK
H—-3-317681 SCALE: 1"=1'-0"
SHEET 2
4
BG.
/m’s COPLETE EST THIS DOC
GE DOCU FROM D [ABASE ONTAIN SE IVE INFOR
o u. DEPAR NT OF ERGY
CHPRC Richlai Opemtlons Offig A
OHPRC
— / E S
FITAL REL 7 N0 DMCS — 4 ECT A
/ ECR—IB—O m'gooo y ILS
REF NUMBER TITLE
DWG_NUMBER TILE REFERENCES & / / s Fﬁ H 3 7’§ 1769 /
DRAWING TRACEABILITY LIST NEXT USED ON 4 7 REMSIONS 7 wen [5& SHOWN
8 7 6 5 4 3 2 | e g

ECR—-18-001444 PAGE 34



8 7 | 6 5 } 4 | 3 2 | SGW-60778, REY. G
MATERIAL LIST NP# NAMEPLATE TEXT SIZE
CABLES TPE W | LENGTH | oo T0 SAMPLE SYSTEM
TTEM Awe * FT NP1 DS-SS 3/16"
QY | REF DES PART/ CATALOG NO. DESCRIPTION MANUFACTURER Y FED FROM DS—DR—3
SS—PWR—1 4/C#4/0 |500 DS~DR-3 DS-SS MPC—531 "
NP2 FED FROM DS—SS 3/16 F
HEAVY DUTY DISCONNECT SAFETY SWITCH, FUSED, 200 PE-SS—154 | 4/C#8 |[340 |SS~PMP—BRKR GROUP#1 PSB-SS~154
AMP, 600 VAC, 4 WIRE SINGLE THROW, NEMA 3R WITH . DS—SS—GROUP#1 3/16"
1 | Ds-ss H364AWK—-GL—CLR SQUARE D 1 NP3
FACTORY INSTALLED GROUND LUG & CLASS R FUSE PE-SS5-158 | 4/C#8 [340 |SS-PMP-BRKR GROUP#1  |PSB—S5-158
REJECTION KIT
NP4 DS—SS—GROUP#2 3/16"
PE-SS—146 | 4/C#8 |345 |SS—PMP—BRKR GROUP#1 PSB-SS—146
3 TRS100R FUSE, CLASS R, TIME DELAY, 600V 2 ] N
—SS—GROUP#3 3/16
PE—-SS-157 4/C#8 345 SS—PMP—BRKR GROUP#1 PSB—SS—-157 NPS bs-s # /
MINI-POWER CENTER 5 KVA, 1 PHASE, WITH TYPE QO NP6 DS—SS~GROUP#4 3/16" —
1 | MPc—ss1 ggggszoza”zgg BREAKERS 1 POLE & 2 POLE SEE PANELBOARD SCHEDULE | SQUARE D CLASS 7440 3 PE-SS-150 | 4/C#8 |220  [SS—PMP—BRKR GROUP#1 PSB-SS-150 # /
FOR QUANTITY AND TEMS #4 & #5.
PE-S5-155 | 4/C#8 [205 [SS—PMP—BRKR GROUP#1 PSB—SS—155 NP7 NOT USED
CIRCUIT BREAKERS, TYPE QO, 1 POLE & 2 POLE FOR USE ea . e
AR Q0120 & Q0220 |\ ITevs 45 & f5 SQUARE D CLASS 7440 4 PE-SS-166 | 4/C#8 [510 |SS-PMP-BRKR GROUP#2  |PSB-SS—166 . NOT USED
PE-SS—165 | 4/C#8 |560 |SS—PMP—BRKR GROUPf2 PSB-SS—165
CIRCUIT BREAKER, LOCKING FIXED ATTACHMENT 1 POLE & : NP9 NOT USED
AR QO1PAF & QO2PAF | 5 poIE FOR USE WITH ITEMS #3 & #4 SQUARE D CLASS 7440 5 PE-SS-156 | 4/C#8 [240 |SS—PMP-BRKR GROUP§2  |psB—ss—156 E
PE-SS-148 4/c#8 |240 | SS—PMP-BRKR GROUP#2 PSB—SS—148 NP10 NOT USED
ﬁ-g;gﬂgﬂ ADJUST FREQUENCY DRIVE, 7.5 HP, 240 VOLT, 1 PHASE, .
- PROFIBUS, LCD KEYPAD, P66 ENCLOSURE, UL’ LABELED, ' R e -
4 | AFD_cRoUPS3 SEE DESCRIPTION | FROFEUS. LCD KE DANFOSS 6 PE-SS-159 | 4/C#8 [175 |SS—PMP-BRKR GROUP#2 PSB—SS—159 — SS—PMP-BRKR ENCL GROUPH1 | 3/16"
AFD—GROUP#4 P 202P B 582E88HIX XX SXSXIOXADBXCXOXDX
PE-SS—152 | 4/C#8 [170  |SS—PMP-BRKR GROUP§2  |PSB-SS—152 \_S\
NP12 SS-PMP—BRKR ENCL GROUPH2 |3/16” (‘\
DS-SS—GROUP#1 _ss— _PMP— _SS—
Ds—ss—GRoupgz HEAVY DUTY DISCONNECT SAFETY SWIT, FUSED, 30 AWP, . ) PE-SS—160 | 4/c#8 |120 |SS—PMP-BRKR GROUP#3  |PsB-ss—160 |
4 H361AWK-GL-CLR | 600 VAC, 4 WIRE SINGLE THROW, NEMA 3R, WITH FACTORY | SQUARE 7 .
DS-SS~GROUP#3 INSTALLED GROUND LUG & CLASS R FUSE REJECTION KIT PE-SS—149 | 4/C#8 |110  |SS—PMP—BRKR GROUP#3 PSB-S5-149 NP13 SS-PMP—BRKR ENCL GROUP#3 |3/16
DS—SS—GROUP#4 Lol
PE-SS—147 | 4/c#8 |80 SS—-PMP—BRKR GROUP#3 PSB—SS—147 NP14 SS—PMP—BRKR ENCL GROUP#4 |3/16" o
SS—PMP—BRKR—ENCL - -
GROUP#1 PE-S5-161 4/c#8 |80 SS—PMP—BRKR GROUP#3 PSB-SS—-161 NP15 SS—-GROUP #1 3/16 <
SS—PMP—BRKR—ENCL
GROUP#2 ENCLOSURE 20X16X8, NEMA 4, HINGED DOOR WITH A ea_ —_PMP—BR o NP16 SS—GROUP #2 3/16"
4 | SS—PMP_BRKR—ENCL | CSD20168W e HOFFMAN 8 PE-SS—164 | 4/C#8 |420 |SS-PMP-BRKR GROUP#3 PSB-SS—164 B a
GROUP#3 ; 7 SS—GROUP 3/16"
S — PE-55-007 | 4/c#8 [680  |SS—PMP-BRKR GROUP#3  |PsB—ss-o007 it #3 /16
GROUP#4 - : NP18 SS—GROUP #4 3/16" ﬁ-
PE-SS-153 | 4/C#8 |[270 |SS-PMP-BRKR GROUP#4  |PSB-SS-153 /
STANDARD POWER DISTRIB CK, 600V, 9 e <
Al WER IBUTION BLO 3 POLE, oo e 399-1-154
] S0B0LBAS62106 & | )"\ #14-2/0 AWG & (5) BRANCH §14—4 AWG WITH | SQUARE D PE-SS—162 | 4/C#8 |[270 |SS-PMP—BRKR GROUP#4  |PSB-SS-162 399-1_128 )
PLASTIC COVER NP19 399-1-146 1/4 ﬂ'
PE-SS—023 | 4/C#8 |430 |SS—PMP—BRKR GROUP#4  |PSB-SS—023 399-1-157
399-1-150 -—
9080LBA162101 & | STANDARD POWER DISTRIBUTION BLOCK, 600V, 1 POLE, o - ~ 399-1-155 -
, g ) WM, $14e070 A & (8) 'BRANGH F1as A T |sousse 5 10 SAF—SH—1 4/c48 |500 [OPS TRLR PNLBD VIA J—BOX |SAFETY SHOWER J-BOX SROUF 3 (@)
PLASTIC COVER 399-1-166
SAF—SH—1 4/c#i8 |500  [OPS TRLR PNLBD VIA J—BOX |SAFETY SHOWER J—BOX 399_1_16s (@)
THERMAL MAGNETIC CIRCUIT BREAKER, 2 POLE, TRIP 1 NPz - kAl
_ _ 3 A 399-1-148
6 | BRKR—** 1489-M2C020 CURVE C, 2 AMP, 240VAC, UL LISTED ALLEN BRADLEY MINIMUM CONDUCTOR SIZE SHOWN 399-1-159 I
399-1-152 00
GROUP #3
AR DIN RAIL, 35MM X 304.8MM COMMERICAL 12 399—1—1#60
399-1-149 C v
SUPPORT GRIP, HEAVY DUTY, SINGLE EYE, CLOSED MESH ezt JealiTie Ve
ea ) ' A i 399-1-161
24 | PE-SS—** CABLES 2206010 FOR CABLE on qom — oo HUBBELL 13 e-1-1e I
399-1-007
DEVICE BOX, SINGLE GANG, CASE FD DEEP BODY, GROUP #4 o
2 FD-1-50 /2" 0Z—GEDNEY 14 399-1-073
) 399-1-072 .
NP22 399-1-153 1/4
399-1-162 Ll
2 CKMUV IN-USE WEATHER COVER USED WITH TEM #14 RED DOT 15 399-1-023 |
399-1-17A
4 CF20LED RECEPTACLE, DUPLEX, NEMA CONFIGURATION 5-20R, GFCI, ||, zmE1L 16
GRAY
1 DEVICE BOX, TWO GANG, CASE FD DEEP BODY 1/2” HUB 17
1 IN-USE WEATHER COVER USED WITH TEM #17 18 B
NOT USED 19
LUMINARY, 4', SINGLE T8 LAMP, 120V, WET/DAMP LOCATION
2 376T81L4120PR R e AL 0. LAE LDPI 20
oW SUPPORT GRIP, HEAVY DUTY, SINGLE EYE, CLOSED MESH,
2 | ss—PWR—1 02206013 FOR GASLE 65, 15" g8 21
_ MANUAL CONTROL SWITCH, 2 POLE, 60 AMP, 600V,
4 | SS—GROUPE_ 7862R g ity PASS & SEYMOUR 22 =
/&"‘D ‘COMPLETE DE THIS DOCYMENT BY S|
AR iy FROM DWABASE | MAY/EONTAN, Senpfove INCORMS
/ u. DEPART NT OF pERGY
Richla Op:mﬁunl A
ITIAL RE INTO DMCS M ﬁ“—%
ECR— 1a—o -
REF NUMBER TITLE ] 8001 NP EN
DWG_NUMBER TITLE REFERENCES K\ ® / L F F H 374 1 769/
DRAWING TRACEABILITY LST NEXT USED ON = 7 REMSIONS o [5% NONE 0
8 7 6 5 4 3 2 | pLome 1
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13114

(9’6" MAX)

(7'=2 MAX)

5) FRONT & BACK

°/—®TYP
0]
O}

ok 2

PARTS LIST/MATERIAL LIST (CONTINUED)

PA

RTS LIST/MATERIAL LIST

PARTS / DASH NUMBER.

NOMENCLATURE /DESCRIFTION

MATERWAL/REFERENCE

PARTS / DASH NUMBER

'NOMENCLATURE/DESCRIPTION MATERWAL/REFERENCE SHEET

N225

SPRING NUT, 1/2-13

(B-LINE)

B143

FOUR HOLE CORNER PLATE

(B-LINE)

TYP OF 4

BOLT, HEX HD, CAP SCREW 172" X
1 1/2" HHCS

(B—LINE)

ASSEMBLY . 1

CHANNEL, BACK TO BACK (B-LINE) - 2

CHANNEL, SINGLE (B-LINE) -1 3

1/2" FW

WASHER, FLAT, 1/2"

CS, GALV

B136

FOUR HOLE TEE GUSSET PLATE (B-LINE) - 4

SUN SHIELD

BB44W |

BASE, POST (UNVERSAL BRACKET,

WELDED)

(B—-LINE)

FS

B137

FOUR HOLE CORNER GUSSET PLATE {B-LINE) - 5

BACKSIDE

B634

IADJUSTABLE BRACE, SINGLE CHANNEL

(B~LINE)

w

B22-1-48

INSERT, CONCRETE 4 FT, WITH STYROFOAM

PRE-GALVANIZED
FILLER AND END CAPS (B-LINE)

NOT USED

FRONT & BACK

CHANNEL, CBX13 X 10°-2 1/2" X10"ASTM A36 CS -

TYP OF 4

LT, HEX HEAD, 1/2-13UNC X 3.5
VANIZED

ASTM A307

FIELD SIZE, MT AND
LOCATED SUPPORT 1
PLATE TYP

262

THREAD LOCK AND SEAL, RED LIQUID

LOCTITE

6686SS

MOUNTING BRACKET

LDP|

TYP RACK ASSEMBLY

SCALE: 1"=1-0"
THIS DETALL IS TO IDENTIFY MATERIAL REQUIRED SEE INDIVIDUAL RACK
DETALLS FOR SPECIFIC CONFIGURATION.

(3'-07)

(3'-07)

REF 12) REF

N

FLUORESCENT LIGHT
SEE SHEET 2

-
b |
= /—@ vP OF 4
looco
2
FLUORESCENT e
FIXTURE HANGER
BY WANUFACTURER
(TYP)

-

(B ELEVATION

\—'/ SCALE: NONE

4'-0"

=

D) P oF 4
D or 4

2'—0"

£

r—

L e e |

T T T

L

—

#3 REBAR

1 1/2° CLEAR

#3 REBAR
(5 PLCS)

4

#4 REBAR
(6 PLCS)

(3 PL)

2

L

_PLAN VIEW

SPLICE #3-8"
(TvP)

_SECTION VIEW

2

#4 REBAR
(6 PLCS)

TYPICAL RACK SUPPORT BLOCK DETAIL

SCALE:

NONE

\.—/ SUPPORT BLOCK

TYP RACK

LIGHT
CHANI

\‘ FLUORESCENT

CENTER ON
NEL SEE

SHEET 2

TYP OF 4

/—@'m: OF 4

(A ELEVATION

k—J SCALE: NONE

(2'-8")

2 PL (20

rd

CHANNEL

“TCHANNELE ¢t

(1'=7" MIN)

(1'=7"MIN)

(N ELEVATION

USE FOR SAMPLE SYSTEM
POWER RACK SEE SHEET 2
BOTH SIDES

REINFORCEDMENT BAR #3 ASTM A 615 GRADE 60 - 7

REINFORCEMENT BAR, #4 ASTM AG15 GRADE 60 - 8

N228

NUT, 3/8-16 (B-LINE) -] 9

HHC 3/8x1 1/4 2N

SCREW, HEX HEAD CAP, 3/8-16 x 1 1/4,
GALVANIZED (B-LINE) -

IBERE

ALUMINUM OR

ASTM B209
STAINLESS STEEL, 16 GAGE ASTM A240 TYPE 304L

S

B297-36

DOUBLE CHANNEL BRACKET 36" (B-LINE) -

k-

HHC 1/2x1 1/4 IN

" |SCREW, HEX HEAD CAP, 1/2-13 x 1 1/4,

GALVANIZED (B-LINE} -

CONTINUED ABOVE ZONE F4

GENERAL NOTES:

1.

FOR APPLICABLE DESIGN CODES AND STANDARDS.

A. ASCE—7—-05 AMERICAN NATIONAL STANDARD FOR MINIMUM
DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES.

B. INTERNATIONAL BUILDING CODE, IBC 2006.

C. NFPA 70 NATIONAL ELECTRICAL CODE.

D. AMERICAN CONCRETE INSTITUTE (ACI) 318-95.

E. PRC—PRO-ENG-097 — "ENGINEERING DESIGN AND EVALUATION
(NATURAL PHENOMENA HAZARD), REV 4, 2008, PROJECT HANFORD
MANAGEMENT SYSTEM, RICHLAND, WASHINGTON.

F. SEE CALCULATION 0846401.04—S-001.

2. CONSTRUCTION:

THE SUBCONTRACTOR SHALL VERIFY ALL DIMENSIONS AND CONDITIONS
PRIOR TO START OF WORK AND NOTIFY THE COMPANY OF ANY
DISCREPANCIES OR INCONSISTENCIES.

CONCRETE:

MATERIALS AND CONSTRUCTION SHALL CONFORM TO ACI
SPECIFICATIONS AND AS SHOWN ON THE DRAWINGS. MATERIALS:
CONCRETE MIX: F'c=4,000 psi AT 28 DAYS REINFORCING STEEL
Fy=ASTM A615, DEFORMED, GRADE 60.

STEEL:

FABRICATION AND ERECTION: THE FABRICATION AND ERECTION OF ALL
STEEL WORK SHALL BE IAW THE DRAWINGS AND AISC.

NOTES:

1.

ATTACH 16 GAGE ALUMINUM OR STAINLESS SHEET METAL SUN SHIELD
TO HORIZONTAL CHANNEL WITH 3/8" HEX HEAD CAP SCREWS AND
SPRING NUTS.

2. 16 GAGE ALUMINUM OR STAINLESS SHEET METAL SUN SHIELD WITH

3/4" EDGES. FIELD ATTACH TO RACK LEG WITH #10 SELF TAPPING
SCREWS.

3. FULL SHADES SHALL BE INSTALLED ACROSS THE TOP OF THE RACK.

" ALL SHADE PANELS SHALL BE SUPPORTED BY THEIR OWN FRAMING

4. STRUCTURAL CHANNEL MEMBERS USED DURING TRANSPORTATION AND

I(.JI‘F:I'I’?AGc KAND ARE TO BE REMOVED AFTER FINAL ON SITE PLACEMENT

o

t

(@]

ECR—18-001444 PAGE 2

FRAMING CHANNEL/FOOTING

\—/ SCALE: NONE

ECR—18-0

ITIAL RELI

e,
ﬁOG

Ni

COMPLETE

THIS DOCUMENT BY SHREZDING
GE DOCU N

DE:
MAY/CONTAIN S IVE: INFORI

OUT CURRI
FROM
| DKR

NAME,

DEE;\%E“L'OOMERGY )
SAMPLE SYBTEM

ABASE
= U
=/

ACK MATERIAL

OB WO,
7301

REF_NUMBER

TITLE

DWG NUMBER

TITLE
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NEXT USED
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8 7 6 5 { 4 3 2 SGW-60778, REV.
1. LAST THREE DIGITS MATCH THE LAST THREE DIGNTS OF THE ASSOCIATED WELL.
FED FROM DS-DR-3 FOR
CONTINUATION SEE H-3-317693 F
4/C#4/0 TYPE W CABLE
(SS-PWR-1 500)
TRANSITIONS TO 4/Cf2 VIA DISTR BLOCK
T Mess
3P
! 200854 I —
: 100A FU
1 1
SAMPLE SYSTEM 3#3, 148 GND,
POWER RACK ' 1-1/4 "CND
| MINIPOWER CENTER 25 KVA |
e ] ! E
i 2 |
) ol & & & & o . . . P
| | 1,3 5,7 T 9 T 11 T 13 2,4 1.6.8 1. 10 1. 12 T 14 I 1
1 2P 2P 1P) 1P 1P) 2P 27 ) 1P) 1P) 1P) 1
L - - - _-— Y e e A | |
2412, 2412, l\/
1412 GND, 1412 GND
410, 1410 . oND 4410, 1410 (\§)
GND, 3/4 "CND 3/4 "CND 3/4 "CND GND, 3/4 "CND LTS & SPARE SPARE —
RCPT ERT 4—PLEX * SPARE RCPTS
CONTROL_RACK ROFT L
: DS-SS-GROUP# ’—1—|ns—ss—ckou1=#z DS—SS—GROUP#B I—\—'ns—ss—cmupﬂ : <
S0A SW 30A Sw D—
DA FU 20A FU 20A FU D
! 3410, 1#10 GND, 3#10, 1#10 GND, 3410, 1410 GND, 3#10, 1410 GND, !
! 3/4" ¢ 3/4 CND 3/4" CND 3/4" CND ! ﬂ'
| SS—GROUP#1 SS—GROUP#2 SS—GROUP#3 SS—GROUP#4 l ﬂ'
! I <t
| 3#10, 1410 GND, 3#10, 1#10 GND, 3#10, 1#10 GND, 3#10, 1410 GND, 1
| 3/4" CND 3/4” CND 3/4" CND 3/4" CND I =
= NCL_GROUP#1 SS—PMP-BRKR ENCL GROUP#2 SS—PMP—BRKR ENCL GROUP#3 ) SS-PMP-BRKR ENCL GROUP#4 . [—
 I= i B o - e e T [——— . - - B [ - . N e | O
o | | Lo | . | L1 | | Lo | | |- (@)
| L BRKR-154 ) BRKR-158 ) BRKR-146 ) BRKR-157 ) BRKR-150.) BRKR—155 ) ] BRKR—-166 ) BRKR—165) BRKR—-156 ) BRKR—148 ) BRKR-159 ) BRKR-152) L BRKR—160) BRKR~149 ) BRKR-147 )  BRKR-161) BRKR-164 ) BRKR-007 ) L BRKR-153) BRKR—162 ) BRKR-023) BRKR—___ ) BRKR—___ ) BRKR—__) N I l
1 4/C#8 TYPE W 1 4/C#8 TYPE w:' 1 4/C#8 TYPE W A‘ 1 4/C#8 TYPE W FUTURE FUTURE FUTURE
CABLE EACH CABLE l CABLE EACH CABLE EACH c
PSB-SS—154] PSB-SS-158] PSB-SS-146] PSB-SS—157 PSB-SS-150 PSB-SS—155| PSB-SS-166 PSB-SS-165 PSB-S5-15§] Pss—ss—u/a]\ PSB-S5-158]  PSB—55-152 PSB-SS-1 so‘ PSB—SS—149 PSB-SS-147| PSB-SS-161| PSB-SS-164] PSB-SS-007 PSB-$S-153| PSB-SS-162] PSB-S5-023 m
~~ —~ ~
1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/2HP 1/24P 1/2HP 1/2HP 1/2HP 1/2HP ( J
g p— p N N g SN g N N N N’ N N N
PE-SS-154  PE-SS-158 PE-SS—146 PE-SS-157 PE-SS-150 PE-S5-155 PE~SS-156  PE-SS-148  PE-SS-158  PE-SS-152 PE-SS.160 PE-SS.149 PE-S5.147 PE-SS161 PE-SS_164 PE-SS-153  PE-SS5-162  PE-S5-023
o VOLTAGE: M 120/240V,1 PHASE GROUND: O LUG
PANEL NO. MPC—SS1 | D 10 B
WOUNTING: I FLUSH MANS: O LUGS ONLY ® TOP NEUTRC O 50 %
O SURFACE @ MAN BREAKER 100 AMP O BOTIOM m 100 %
COVER: [ WITH DOOR ® WITH LOCK U/L LISTED BKR INTERRUPTING RATING 10,000 RMS SYM AMPS MIN
O WITHOUT DOOR 01 WITHOUT LOCK
PRIMARY BREAKER B
1°°Al)_ > T, ooo AlC
KVA, 1 PHASE
f"whso 240/120wc
LOCATION LoAD (kvA) [No A B, NO.[LOD (kVA) LOCATION
288 |1 2] ——
DS-SS—GROUP#1 268 ]3] T MaN
288 |5 6| 288
DS-SS—GROUP#2 28 7] & 285 | DS-SS-GROUPY3
(2)CONVENIENCE RCPTS K E 0] 288 | e co —
4-PLEX_RCPT FOR ERT TRLR 36 1 12| 288 | DS-SSOROUPH
SPARE -— |13 4 50| LIGHT / RCPTS
SPACE -— |15 6] -—-— |SPACE =
SPACE — |17 18] ——— |SPARE [ w7
SPACE - |19 20| -—-— |SPACE /g‘m NGJ/COMPLETE W) UT CURRENT ANGE THIS DOCUMEMT BY SHREDD]
SPACE - |21 22| —-- |SPACE cul ENTS FRQ) ONTAIN SENSIJHE INFORMATIO)
SPACE - |23 24| —-— |SPACE
SPACE E— T 26| ——— | SPACE R U.37 DEPARTMENT OF NERGY / A
—— |27 28 —__ | SPACE — Richlapd” Operationa Offis
Phase A Total 12.38 kVA [Phose B Total 11.88 kVA | Total Load = 24.26 kVA i ey / SAMPLE S EM
LOCATION: SAMPLE SYSTEM POWER RACK LAST UPDATED: REV 0 H-3-317695-1 y ELECT AL
INITIAL RE INTO omcs /
H—2-836121 | DRAWING LIST 0 ECR— s—o o 7 ONE E DI & PAMEL SCH
REF_NUMBER TITLE = =
DWG_NUMBER TITLE REFERENCES e W F H 3 74 1 769}{ |
DRAWING TRACEABILITY LIST NEXT _USED ON = REXISIONS aenc [ NONE
I&MMWWI -
8 7 6 5 4 3 2 PLom 1 52




8 7 I 6 5 { 4 3 2 SGW-60778, REV.
0-100 0-100
I (P
V-N1-23 V-Ni-24
VWP% NOTES,
F LA . F
= 0-100
FILTER PSIG 1. FOR GENERAL MECHANICAL NOTES FOR TRAILER NO.1 SEE
DRAWING H—1-01586.
0-100 YTENT 0-100 SR, 2. EQUIPMENT IDENTIFIER TAG NUMBERS SHOWN ON THIS
HOSE SEE NOTE 1 PSIG m N p| PSIG I V-N1-39 NUMvéIENg ARE DESIGNATED AS N1 FOR INJECTION TRAILER
0-300 GPM e
DRAVING P11 81556 4 _c,quoc;\\4_ v . - | EXAMPLE EQUIPMENT TAGS:
| T a— & 1] v pit |—<)—‘*——> Al -
V=N1-1 CV-N1-3 V-N1-26 v-N1-27 - - ' ' | g @ = P1-N1-6
R TER SKID SAMPLE 0-300 GPM x
Vv MPLE WM v
(SEELNOTE 5 ) o VN2 =3 3§ SIX OR NINE PACK FILTER SKIDS ARE OPTIONAL BASED ON
ScREEN F=N{1—2 OPERATIONAL NEEDS. IF REQUIRED, SEE H—6—16781 SHT 1
SEE NOTE 11 ON —_— V-N1-18 V-N1-22 & SHT 2.
DRAWING H—1-91586 - FILTER
20 HP - 4 4.8 NOT USED
300 GPM 4.1 | 0-100 VENT 0-100 SM—N1—1
PSIG V=N1-34 PSIG SM=NI—1
P=N1-1 P &l v-N1-1 ov-N1-2 STATIC MIXER
E SUBMERSIBLE | - T E
PUMP |
7AS\ /AR | V-N1-29 V-N1-30 ray
- =t i SAMPLE I-A
i | TR FTY \ | 0-30 cpm
& | F-N1-3 A QD
AFD-N1-1 N FILTER T
@— —————— START/STOP - N
PV
V-N1-2
1/2'/SAMPLE LI-I
PORT/DRAIN ( D
Fl . <
-1
H
) | =
1-1, 4" 4" 0—
D . . D
4"x2' 47x2' 42" 4"x2" 47x2" 4"x2"
~N1-3 V-N1-5 V-N1-7 V-N1-9 V-N1-11 —N1-13 d
(s (R [x]uv-Nn1-1
TN 4 <
2%1 1/2" 2%1 1/2" 2%1 172" 2%1 172" 21 1/2" 2°%1 1/2" .
sp 0-50 GPM
-—
FOR 6,
— AD-N1-2 | (TYP FOR 6) |
SRT/STP [ T T T — T T T T T T T T T T — 7 O
F;V | 2%1 1/2" 21 1/2" 2%1 1/2" 2%1 1/2" 2%1 1/2" 2%1 1/2° O
i : 3 —N1-4 V-N1-6 V-N1-8 V-N1-10 V-N1-12 V-N1-14 |
. | ~ ~ ~ ™ ™ ~ w
1 P
C ! I C
ﬂ,"f\ @ X ovont—2 [ 2" CAMLOCK 2" CAMLOCK 2" CAMLOCK 2" CAMLOCK 2" CAMLOCK 2" CAMLOCK HoSE I
NI=3 NS NOTE 15
i | DRAWING H—1-91586 D:
1 (TYP. 6 PLACES)
< I O
AFD-N1-3 | L
SRT/STP [~~~ — T — — T — — T T T T T T - l - T T —l
— PV |
7 I |
| I P INJECTION ~ INJECTION ~ INJECTION ~ INJECTION  INJECTION  INJECTION
| | WEL& WELL WELL WELL WELL WELL
R | . '
DRAWING H-1-91586 VENT V-N1-16
V-N1-45)
B x—,\ﬁu o~ o 271 1/2" 11/2"1 1/4° I " I - B
FROM_CHEMICAL T : D>— I
TANKS . VeNI~17 ¥ 1.5 HP
2" CAMLOCK V=N1-15 S > 35 GPM |
V-N1-35 V-N1-36 P—N1-2 |
0-50 0-50
P\ PsIC P\ PSIC PUMP |
1= N2 |
NOTE 16 VENT V-N1-20 !
( ~\ DRAWING H-1-91586 V-N1-46 i
2 21 1/2" 1.1/2°%1 1/4°
FROMTA%(%MICAL 5 o Kt D 2 1.5 HP Y, -
2" CAMLOCK vt W20 S = 35 GPM /‘;"“ COVPLETE wiflouT cu THIS DOCI
- eN1—38 N1-3 ANGE DOCUMENTS FROM D ABASE MA NTAIN SE IVE INFORM
A 0-50 0-50 P—pUMp NN, U.S7 DEPARTMENT OF BKERGY
2° CAMLOCK PI'y PSIiG PI"\ PSie — Richlane Operations Offi /1A
1= 1— e
= e e = ,oﬁEMICA IN ECTION SYS M
.
/
HOSE NC ECR— 000692 hOEX Mo,
& 3 Qe o ya _ ECTIO RAILE NI
DRAVING H-1-91588 DWG_NUMBER TITLE I REFERENCEST”LE ® / F H 1//9 1 584/
AL ESPARZA
DRAWING_TRACEABILITY LIST NEXT _USED ON =4 REMISIONS enc (5% NONE
8 | 7 6 5 4 2 [ & 1 S S
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8 7 6 5 4 3 2 SGW-60778, REV. 0
b
0-100 0-100
PSIG
F V-N2-23
F V-N2-25 VN4 NOTES: F
DRAIN
F=N2-1 0-100
1. FOR GENERAL MECHANICAL NOTES FOR TRALER NO.2 SEE
FILTER ESIG DRAWING H—1-91588.
VENT 0-100 2. EQUIPMENT IDENTIFIER TAG NUMBERS SHOWN ON THIS
8100 V-N2-33 PSIG DRAWING ARE DESIGNATED AS N2 FOR INJECTION TRAILER
HosE SEE NOTE 1 PSIG V-N2-39 NUMBER 2.
SEE NOTE 14 0-300 GPM
— DRAWING H—1-91588- 4" CAMLOCK e 4 . - o - EXAMPLE EQUIPMENT TAGS: |
1L ™ g !
r | ~d
V-N2-1 CV-N2-3 v-N2-25 v-N2-27 g - N ey @ = P1-N2-6
R SKID W SupLe 0-300 GPM = N2=$
DRAIN V-N2-28 N2—3 34 SIX PACK FILTER SKIDS ARE OPTIONAL BASED O
F=N2-2 OPERATIONAL NEEDS. | IF REQUIRED, SEE Rob-16781 SHT 1
SEE NOTE 11 ON =Ni—s v-N2-18 V-N2-22 & SHT 2
DRAWING H—1-91588 o FILTER )
20 P \A — 3 4.3 WHEN PIGGYBACKING SECOND INJECTION TRAILER, CHEMI
300 GPM 4B | 0-100 0-100 SM=N2—-1 AR BLEED VENT VALVE MAY BE DISCONNECTED.
E P—N2-1 | P e CV-N2-1 Cv-N2-2 STATIC MIXER E
SUBMERSIBLE | J
PUMP
A AR | V-N2-29 V-N2-30
(] N2-1 ] X SAMPLE
j— I pray YR ez 0-30 GPM 0-30 GPM
P | F=N2-3
AFD-N2-1 —| FILTER
-1 @ e START/STOP - V-N2-2
~1 1/2" SAMPLE
PV PORT/DRAIN
1
D 4" -; 4" D
4"2" 4"x2" 4"x2" 4"x2" 4™x2" 4"x2"
U:'/—f\ @ d(:l . V-N2-3 V-Nz-5 V-N2-7 V-N2-9 —N2—-11 V-N2—13
21 1/2" 2%1 1/2° 2°%1 1/2" 21 1/2° 2%1 1/2° 2%1 1/2°
Fal Fal Fal N Fa
12— 2- 2— 2 2-9 o
sSP 0-50 GPM
AFD-N2-2 Fl 3] 3] AN 7N (TYP FOR 6) |[—
e 2-. 2 12— nﬁ 2-
@— —————— START/STOP | =
— PV I 2%1 1/2" 2%1 1/2" 2%1 1/2" 2%1 1/2" 2%1 1/2" 2%1 1/2°
_____ 4 ‘
1 .
o ! i l V-N2—4 -N2-6 V-N2-8 V-N2-10 V-N2—12 V-N2—14
c | N Y N N N c
,
! |
1
(1S [FFIR) [ 2" CAMLOCK 2" CAMLOCK 2" CAMLOCK 2" CAMLOCK 2* CAMLOCK 2° CAMLOCK .
NSRS e : : Rore 15
i | DRAWING H-1-01588
¥ (TYP. 6 PLACES)
SP |
AFD-N2-3 |
— @— —————— START/STOP ____________—__-———____l___— ___| —
PV | |
"""" - '
Q i | | I INJECTION ~ INJECTION ~ INJECTION  INJECTION  INJECTION  INJECTION
SEE 16 [ |
DRAWING H—1-91588 VENT V-N2-16 B
B V-N2-45 [
) 2%1 172" 11/2%1 1/4" " .
FROM_ CHEMICAL 2 > D— |
s 2" CAMLOCK V-N2-17 % % 1.5 HP
V-N2-15 B > 35 GPM |
V-N2-35 V-N2-36 P=N2-2 ‘
0-50 0-50 PUMP
GAREE 2 PSIG i\ PSIG |
S & e S |
—_— TO TRAILER I —
&fv-N2-20 !
% \ DRAWING Ho1-91588 { V4
2"1 1/2" 1.1/2"1 1/4" / e
FROM CHEMICAL —S\J‘—D —= o = > - /%0" P eouPLETE wifouT CURR DEST THIS DOCUMENT BY
Vv-N2-21 N . . ANGE DOCU| FROM DJABAS NTAIN SENSATIVE INFORM
A Vo7 Vorz-38 P_N2—3 NEZ B2 u/s/ DEPAI;(MfNT MERGY A
Gsio = RS 2 e
o @) o s = pﬁEMICA INJECTION SYSHEM
TO N1 TRAISLER 7 5 P &AD
i ) / NC ECR— 000692 W 7 CTIO RAILE ‘
HOSE REF_NUMBER TITLE o
DRANINGIR I o 18y DWG_NUMBER REFERENCES - / ‘E% F B H e 1//9 1 585/
DRAWING TRACEABILITY LIST NEXT USED ON = REMSIONS e [ NONE
mum (N 2012)
8 7 6 5 4 2 | 1 AJ54



8 7 ‘ 6 | 2) 2 SGW-60778, REV. 0

R, osme  JNOTES:
oV-N1—2 4"MPT REDUCING BUSHING LENGTH AS REQD FOR PIPE AND EQUIPMENT SUPPORTS SEE DRAWINGS H-1-91580,
/' T0 3 FPT (GMI) H-1-91581, H—1-91582 & H-1-01583. SEE REFERENCE DRAWING

FOR VENTING_PROCESS H—1-H—1-81593 FOR ELECTRICAL EQUIPMENT AND SUPPORT STRUCTURE.
| CONNECT FLEX HOSE TO STRAIGHT ADAPTER

o ! ) " A . o . : COPPER TUBE AND ROUTE r 1/4” FNPT x COMP 2. PIPING MATERIAL SHALL BE AS FOLLOWS:
2'-4 ) 3-9 1/2 | -1 3-7 110 /27, - crluam - TO DRAIN BUCKET & / (UNLESS OTHERWISE SPECIFIED)

32 2-0" -3 I : MIXER SEE NOTE 10 1/4" x 2° 16 PIPING = GALVANIZED SCHED 40 CARBON STEEL SEAMLESS PER ASTM AS3.
MULTI HOUSING FILTER e SM=N1— 2" x 4-1/2" LG NIPPLE, SCH 40, PIPE FITTINGS = GALVANIZED MALLEABLE IRON (GMI) F
SEE NOTE 9 7.0 ot | I NIPPLE, 'SCH 40, GALY GALV TUBING = 0.040" WALL, SEAMLESS COPPER, TYPE L

FILTER
HOUSING 5
16°=1 1/2" TRAILER (REF.)

/4"

| _ EMM_HEB 174" x 4" LG TUBE FITTINGS = SWAGELOK OR APPROVED EQUAL.

| - m xh »
) cV-N1 3\ FIT-N1-1A | | r~ , © Sy S %0 Hhase Lt VALVE 3 m
4" BUTTERFLY VALVE 3" = | - M | 2" TEE, GALV -

V-Ni-1 SEE NOTE 12 L )
{TYF & PLCS) 17 MNPT x 1/4" FNPT ) 4. PRESSURE INDICATORS (PI-N1—1, THRU P1—N1—4) SHALL BE 0—50 PSIG
, BUSHING, GALY 1/4” CONNECTION WITH 1/4" BALL VALVE
— — 2" MNPT x 17 FNPT PRESSURE INDICATORS (PI-N1-5, THRU P1—N1—11) SHALL BE 0—100 PSIG

4 Wevni-1 QL \oA-ni-s 8 { I BUSHING, GALY 5. MAGNETIC FLOW INDICATOR/FLOW TUBE SIZE 1 1/2” FLANGE CONNECTION
== 1" g [V (FI-N1-4 THRU Fi-N1—-9) SHALL BE 0—50 GPM ROSEMOUNT MODEL NO.

12 Pon1—3 e "—‘11 e 1 I : 8705THA—015—C—1—WO—NA—B3—D1—Q4//8732EST—2—A—1-NA-DA1—D1—M4
el NVAN 1 _fpum UMP (TYP{
YP|—N1—L1 &= L

R
e FILTER  FILTER _ FILTER
rvvvvvvvvl .
rovevvvvel F-N1-1 F-N1-2 F1-N1-3 1 1/4" UNION
- 00900 QDN T ~SEENOTE 4 r
1]

R0 0000
_| PI-N1-3 I
—-N1-1
V-N1-17 V-N1-21
1°-5" USEE NOTE 19 B V-N1-20 ' v
~ > " 8.0 NOT USED.
REMOVABLE STAIRS . YoNIP 18 _f = _ A y 3 MALERFIBE HOSE e )
BY OTHE! ) - (TYP FOR &) 9. FILTER SHALL BE FILTRATION SYSTEMS LIQUID BAG MULTI—HOUSING wrr

RS _/ l - 1 . .
SEE NOTE 13 ‘ INSTR PN M% (WP 2) . o e J MICRON (OR AS DETERMINED BY OPS) FILTER BAGS FILTER SYSTEM. MOD

N—— = = — - - DISTR — - — - - — -

N F == N FIT-N1—4A

]
X

FILTER
INLET

6—1 —91587Q

TRAILER

1'—g”

2'-7 1/2"

PLAN SECTION 6. MAGNETIC FLOW INDICATING TRANSMITTER/FLOW TUBE SIZE 1" FLANGE CONN.
(FIT-N1—2A AND FIT-N1-3A) SHALL BE 0-30 GPM ROSEMOUNT MODEL NO.
/T DETAIL 8705TH~010—C—1—WO—~NA—B3—D1—-Q4//8732EST~2~A~1—~NA—DA1~D1—M4

t/ SCALE: 3"=1'-0" MAGNETIC FLOW INDICATING TRANSMITTER/FLOW TUBE SIZE 3" FLANGE CONN.
(FIT-N1—1A AND FIT-N1—4A) SHALL BE 0—-300 GPM ROSEMOUNT MODEL NO. E
8705TH—-030—C—1-WO—NA—B3-D1-Q4//8732EST~2—A~1—-NA-DA1-D1-M4

CHEMICAL PUMP.
SEE NOTE 11

| =15

l
6'—11 1/2" TRAILER (REF)

7. SAMPLE VALVE (NEEDLE VALVE) SHALL BE SWAGELOK 1/2" ODT

PLATFORM BY OTHERS
NO. B—1RS—-8 OR EQUAL.

2" FEMALE CAM x

S~324-V~150, 0-300 GPM. (F-N1-1, F~N1-2, F-N1-3) COMPLETE WITH
DRAIN/VENT VALVES AND PRESSURE GAUGES.

= r VAL [/ SAMPI HOSE TO
2SEI?AI\|]|(-)T\éA';VZE \—V MNL\EI{LVE JECTION WELLS 10. STATIC IN LINE CHEMICAL MIXER SM—N1-1 SHALL BE KENICS MODEL
PRESSURE INDICATOR -N1-16 VE_EN1 O‘er BY OTHERS—SEE NOTE 15 4—-KMS—-2~CS ENDS FLANGED RFSO, 300 Gi

(TYP FOR 2)
ELECTRICAL EQUIPMENT WITH 1/4" BALL VALVE

(REF.) SEE NOTE 4 mPlfa'}—? 2;EBEALNL01\_/£L\1/E
CONST NOTE:
REMOVE 2" x 12" LG PIPE NIPPLE
AND INSTALL VENT PER DETAIL 1

REQD (2) PLCS

- S 7 (TYP FOR 8)

. : . 11.  CHEMICAL PUMPS P—N1—2 AND P-N1-3 SHALL BE PRICE PUMP
107 [ 1°=0" | 10" 3-8 1/2 2" CAMLOCK (PUMP INDUSTRIES) MODEL CD100ss 1 X' 1 1/4 X 5, 1.5 hp 35GPM
WATER OUT @ 40 ft TDH 3 PHASE 230/460.

SEE H-1-91584 SHT1 (TYP FOR 6)
SUBMERSIBLE PUMP P—N1—1 SHALL BE GRUNDFOS NO. 385S200—3A
FOR CHEM AIR BLEED VALVE 0-300 GPM.

o

CHEMICAL IN
CHEMICAL IN

12. GLOBE VALVES SHALL BE SIZE 2" NIBCO T—235-Y BRONZE WITH THREADED
CONNECTIONS OR APPROVED EQUAL TYP. FOR 12.

TO N2 TRAILER —

CAMLOCK
2" MALE CAM x

BALL VALVES SHALL BE SIZES 1/4", 1" AND 2" AS SHOWN, FORGED BRONZE
2 PIECE WITH THREADED CONNECTIONS.

3" (TYP FOR 2)

H—1-$758 BUTTERFLY VALVE (V—N1—1) SHALL BE SIZE 4" LUGGED STYLE, HANDLE
ACTUATED KEYSTONE # 222 OR APPROVED EQUAL.

PLAN VIEW .
SCALE: 3/4°=1"-0" CHECK VALVES SHALL BE SIZE 1" BRONZE WITH FEMALE NPT CONNECTIONS.

t

ECR—-18-001444 PAGE 4o

13. TRAILER SHALL BE A BIG TEX MFG. CO. TANDEM AXLE MODEL NO. 60CH-16
TTRAILER WITH_CORNER ADJUSTABLE FLOOR JACKS. TYP. FOR 2.

HOSE FROM SUBMERSIBLE PUMP SEE H—3-317685—1 NOTE 2.

-5[1/2" ReF

FOR CONTINUATION L
SEE DWG H-1-91583 6'-0" REF X

HOSE TO INJECTION WELLS TO BE GOODYEAR PLICORD
DOUBLE JACKET FIRE HOSE OR ENGINEERING APPROVI

2" (TYP FOR
- ©) 16. CHEMICAL HOSE TO B

(@]

1" CHEMICAL SUPPLY 1" FLOW INDICATOR FIT-N1-3A
. RANSMITTER SEE NOTE 6
(TYP FOR 2)

| 2" GLOBE VALVE 17. SCREEN FOR SUBMERSIBLE PUMP PROVIDED BY OTHERS.

SEE NOTE 12 V-N1-14
(TYP FOR 6) 18. PARTS TO BE AS LISTED OR APPROVED EQUAL BY ENGINEERING.

FILTER ’_ V-N1-4

X HOUSING

- 19. REPLACE PRV WITH SPOOL PIECE.
PUMPS TO BE TESTED PRIOR TO RIVER PLACEMENT. EACH PUMP SHOULD

4" BUTTERFLY VALVE V-N1-6 12 GENERATE APPROX 260GPM.

3" INJECTION
HOSE

TRAILER
FLOOR

4"CAMLOCK
(WATER IN)

TRAILER
FLOOR

REF.

g ™~
CHEMICAL PUMP . / V-N1-2 .!
-2 3 A

1. - - ] _ [ — S
- - - — =il = R=i= =
CHEMICAL PUMP : 1=
TRALER REF. P—N1-3

Bl llng 1/2" OD COPPER 2" CAMLOCK =]l " 2" CAMLOCK (WATER OUT)

DRAIN TUBING (WATER OUT) FOR 6)
FIELD ROUTE TYP FOR 6 @oss TO INJECTION WELLS

HOSE FROM NOTE 15) -

SUBMERSIBLE PUMP P—N1-1
BY OTHERS—SEE NOTE 14 I

/AN ELEVATION
=/ SCALE: 3/4°=1"=0" END VIEW

NOTE: ELECTRICAL EQUIPMENT SCALE: 3/4"=1-0" — Z / AN 7
NOT SHOWN FOR CLARITY. /&’N NOY’ COMPLETE wafioUT CURR DEST THIS DOC! NT BY SHRI
[ANGE DOCU FROM DJABASE NTAIN S|
[DATE.
MAVE = U.5/ DEPARTMENT OF BRERGY
Richlane’ Operations Off / A
o

6 fyonro-orpfl i = /Q‘HEMICA INJECTION SYSIEM

,5’ INC ECR—1 ooossz — [/ ECT
REF_NUMBER THiLE = / / / 8400 / 17' / 6/
DWG_NUMBER | TITLE REFERENCES RZSEO;S Fige F H-1/£9158

DRAWING TRACEABILITY LIST NEXT _USED ON k4 cwenc [y SHOWN

8 7 6 5 4 2 PLamo 1 s S5
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8 7 6 5 { 4 3 2 SGW-60778, REV.
TRAILER F
1. FOR GENERAL NOTES SEE DRAWING H—1-91586
” CHENIE S Oe 10" -——I‘o' 1" CHEMICAL SUPPLY 27 CVoNT=
MULTI HOUSING FILTER FROM PUMP 1" CHEMICAL SUPPLY
SEE NOTE 9 - i : :‘
CV-N1—3 I HousiNg : - e ; il - /l
4" BUTTERFLY VALVE FIT=N1=2A H - e
V-N1-1 '
SEE NOTE 12
2" CAMLOCK ! | o
4"CAMLOCK L &R NI') | 5 R
(WATER IN) I 1+
\ T
- . +* UNION f V-N1-20
L Yle
8 1/2"‘ ] L€ I — i TRAILER E
< ] : o I FLOOR
l' r’ P, I 1 1/4" \B 1/2"
== L R TN it
TRAILER% . T V—-N‘l 17 T
= . B/ WU
e = Illgl__ L;III!—JJIT 3" WATER SUPPLY
2" CAMLOCK [HT=
FOR FILTER & PIPE 3" FLOW INDICATOR 3" FLOW METER {wareR ouT) gga}glc;.n_m 2 —
LTER & PIPE SUPPORTS TYP FOR 6 —N1=
SEE NOTE NO.1 TRANSMITTER SEE NOTE 6 FM-N1-3 SEE NOTE 8
(TYP FOR 2) FIT—N1—1 PRESSURE INDICATOR PI-N1—5
WITH 1/4"
BALL VALVE V—N1-41
SEE NOTE 4
oy SECTION /B SECTION
A iy \H-1-91586 D
\g=1-91586  SCALE: 3/4"=1'-0
NOTE: ELECTRICAL EQUIPMENT
NOT SHOWN FOR CLARITY.
¢ TRALER |
1
i 6'—0" REF. [
2 I 10° 10" 10"
(TYP FOR 6) FleNT—7— V16 TYPITYP |TYP FI-N1-5
1.1/2" FLOW INDICATOR
FI-N1-8 F-N1-4 SEE NOTE 5 C
POSITION FI SO DISPLAY
FI-N1-9 CAN BE READ FROM REAR
OF TRAILER (TYP FOR 6)
V-N1-11 s -—
V-N1-5
2" GLOBE VALVE
SEE NOTE 12
V-N1-13 _ V-N1-% ~ o .
(TYP FOR 6) V—N{—9 o
V-N1-3 - L
. 2 | ¥
4 p
. .I
— T T N\ g 1/2"
Fmn! T !
Lo T !
S]] — T (- B
s =l NISTRUT
1/2" 0D COPPER PIPE CLAMP
DRAIN TUBING
PD ROUTE BusH, ‘t; ‘IS'EE & ELBOWS
AS REQ'D. (TYP FOR 6)
/T SECTION
\u: T TO00 7
W
/%"" NOy"COMPLETE WpouT cURREN/Cranc _DEsr THIS DOCUMINT BY SHR
UMENTS FR ONTAIN SENSH#IVE INFORMAT
U.3” DEPARTMENT OF ERGY
N Gene Richla Opemhons Offi A
CHPRC
5 fyor-ra-oupl. = /oﬁEMmA ECT N SYS
.|
INC ECR— }A)OSQZ / / V4
A o y AILE SECT
REF_NUMBER TITLE o "‘
DWG_NUMBER TITLE REFERENCES 7\ | * T H—1 91 587
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2 SGW-60778, RE

FILTER
HOUSING .
16'~1 1/2" TRAILER (REF.)

1" CHECK VALVE SEE

NOTE 12 (TYP

/ CV—N2-

2

FOR 2)

4"MPT REDUCING BUSHING
/TO 3" FPT (GMI)

1
2'-4" | 3-9 1/2"

2'~11" 3=

7

1'-10 1/2"I l

CV—-N2-3
4" BUTTERFLY VALVE
V-N2-1 SEE NOTE 12

“N

|
MULT) HOUSING FILTER “‘3 = 21;? 1 =
SEE NOTE 9
METER
| o= | EM=
FIT-N2-1 |
|
-]

FILTER
INLET

vvvw
AAAAALAL)
Tvvovvooul

FOR_VENTING PROCESS
CONNECT FLEX HOSE TO
COPPER TUBE AND ROUTE
TO DRAIN BUCKET

MIXER SEE NOTE 10

1'=7"

YPI—N2—

FILTER FILTER  FILTER
F—-N2—1F-N2-2 F-N2-3 i

PLATFORM BY OTHERS

REMOVABI£ STAIRS
OTHERS

TRAILER
SEE NOTE 13

ELECTRICAL EQUIPMENT H 1/4"
(REF.)

CONST NOTE:

REMOVE 2” x 12" LG PIPE NIPPLE
AND INSTALL VENT PER DETAIL 1

f { S

CV-N2—1 N o/ Pi-N2-

| 4™ CHEMICAL
l | SM-N2—1

l— 5 3/4"

5

e

CHEMICAL PUMP T
SEE_NOTE 11 o
I=N2—1

V=N2-17
SEE NOTE 19

INSTR PN

1
% Z)l ’
2" BALL VALVE
SEE NOTE 12
WERESSURE, INDICATOR (TYP FOR 2)

-

_ ) & L

[}
PI-N2-3

6'—11-1/2" TRAILER (REF.)

V—N2—21 =!
V-N2-20

7 T /
V-N2-19 SAMPLE/

DRAIN
V—N2-2
SEE NOTE 7,

OSE

SEE NOTE' 4 (TYP_FOR 4) 20 BALL VALVE

[0
m
m
g
b
~
At

10" | 1'—

Q" | 10" 3-8 1/2"

PI-N2-2

V-N2~15
(TYP FOR 4)

2" CAMLOCK
CHEMICAL CONN.

TO N2 TRAIL]
CHEMICAL IN

CAMLOCK

REQD (2) PLCS

4" BUTTERFLY VALVE

4"CAMLOCK
(WATER IN)

TRAILER REF.
SEE NOTE. 13

2" MALE: CAM x
3" FEMALE CAM HOSE
(TYP FOR 2)

PLAN VIEW

SCALE: 3/4"=1"-0"

1" CHEMICAL SUPPLY 1”

{TYP FOR 2
FILTER )
HOUSING

FIT-N2-2A
VENT

. o
‘ ‘ V—-N2-45
o

PUM

CHEMICAL PUMP
P-N2-3

4" RUBBER HOSE FROM
SUBMERSIBLE PUMP P-N2-3
BY OTHERS—SEE NOTE 14

ELEVATION

SCALE: 3/4™=1"-0"

FLOW INDICATOR FIT—N2—3A F
TRANSMITTER SEE NOTE 6

2" CAMLOCK
WATER OUT

SEE H-1-91585 FOR
CHEM AIR BLEED VENT VALVE

CHEMICAL HOSE BY
OTHERS—TYP 4 PL
SEE NOTE 16

28 (TYP FOR 2)
39 (TYP FOR 2)

CHEMICAL IN

TO N2 TRAILER —

FOR CONTINUATION
SEE DWG H-1-91583

2"

Fl-N2—4 [-]
V-N2-48)
& o]

1/2" OD COPPER 2" CAMLOCK
DRAIN TUBING

FIELD ROUTE TYP FOR 6

NOTE: ELECTRICAL EQUIPMENT

NOT SHOWN FOR CLARITY.

CAMLOCK
2" FEMALE CAM x

3" MALE FIRE HOSE
(TYP FOR 6)

2" x 4-1/2" LG

NIPPLE, SCH 40, GALV
™P 2

2" TEE, GALV

10
CTION WELLS

BY OTHERS—SEE NOTE 15

(TYP FOR 6)

(TYP FOR 6)

1/4" x 4” LG
NIPPLE, SCH 40,
GALV

SECTION

/1 DETAIL
\:/ SCALE: 3"=1"-0"

TRAILER
8'-5(1/2" REF

1 ST
TUBING, LENGTH
AS REQD

STRAIGHT ADAPTER
1/4* FNPT x COMP

1/4" x 2" LG
NIPPLE, SCH 40,
GALY

1/4" BALL VALVE
BRASS

1" MNPT x 1/4" FNPT
BUSHING, GALV

2" MNPT x 1"
BUSHING, GALV

FNPT

6'-0" REF

(WATER OUT)

END VIE

SCALE: 3/4°=1

L— 2" (TYP FOR 6)

L —2" GLOBE VALVE
SEE NOTE 12 V—N2-14
(TYP FOR 6)

310"

TRAILER
FLOOR

2" CAMLOCK (WATER OUT)
(DR
o
ol WELLS
(BY OTHERS—SEE NOTE 15)

NOTES:

1.

L

16.
17.
18.
19.

FOR PIPE AND EQUIPMENT SUPPORTS SEE DRAWINGS H-I1-81580,
H—1-91581, H-1-91582 & H-1-91583. SEE REFERENCE DRAWING
H-1-91594 FOR ELECTRICAL EQUIPMENT AND SUPPORT STRUCTURE.

PIPING MATERIAL SHALL BE AS FOLLOWS:

(UNLESS OTHERWISE SPECIFIED)

PIPING = GALVANIZED SCHED 40 CARBON STEEL SEAMLESS PER ASTM A53.
PIPE FITTINGS = GALVANIZED MALLEABLE IRON (GM!)

TUBING = 0.040" WALL, SEAMLESS COPPER, TYPE L

TUBE FITTINGS = SWAGELOK OR APPROVED EQUAL.

PRESSURE INDICATORS (PI—-N2—1, THRU P1-N2—-4) SHALL BE 0-50 PSIG
1/4" CONNECTION WITH 1/4" BALL VALVE
PRESSURE INDICATORS (Pi—-N2—5, THRU P1-N2-11) SHALL BE 0—-100 PSIG

MAGNETIC FLOW INDICATOR/FLOW TUBE SIZE 1 1/2" FLANGE CONNECTION
(FI-N1—4 THRU FI-N1-9) SHALL BE 0—-50 GPM ROSEMOUNT MODEL NO.
B8705THA-015—-C—1-WO—-NA—B3—01-Q4//8732EST-2~A—1—-NA—-DA1-D1-M4

MAGNETIC FLOW INDICATING TRANSMITTER/FLOW TUBE SIZE 1" FLANGE CONN.
(FIT-N2—2A AND FIT-N2—-3A) SHALL BE 0—-30 GPM ROSEMOUNT MODEL NO.
8705TH—010—C~1-WO—-NA-B3—-D1-Q4//8732EST—2—A—1—NA—-DA1-D1-M4

MAGNETIC FLOW INDICATING TRANSMITTER/FLOW TUBE SIZE 3" FLANGE CONN.
(FIT-N2—1A AND FIT-N2-4A) SHALL BE 0-300 GPM ROSEMOUNT MODEL NO.
8705TH—030—C—1-WO—-NA—-B3—D1-Q4//8732EST—2—A—1—NA—DA1-D1-M4

SAMPLE VALVE (NEEDLE VALVE) SHALL BE SWAGELOK 1/2" ODT
0. B-1RS—8 OR EQUAL.

FiL L BE FILTRATION SYSTEMS LIQUID BAG MULTI-HOUSING
WRON (OR AS DETERMINED BY OPS) FILTER BAGS FILTER SYSTEM.
MODEY”S=324-V-150, 0-300 GPM. (F-N2—1, F-N2-2,

F~N2—3) COMPLETE WITH DRAIN/VENT VALVES AND PRESSURE GAUGES.

STATIC IN LINE CHEMICAL MIXER SM—N2-1 SHALL BE KENICS MODEL
4—KMS—2-CS ENDS FLANGED RFSO, 300 GPM.

CHEMICAL PUMPS P—N2-2 AND P—-N2-3 SHALL BE PRICE PUMP
(PUMP INDUSTRIES) MODEL CD100ss 1 X 1 1/4 X 5, 1.5 hp 35GPM -
@ 40 ft TDH 3 PHASE 230/460.

SUBMERSIBLE PUMP P-N2-1 SHALL BE GRUNDFOS NO. 385S200-3A
0-300 GPM.

GLOBE VALVES SHALL BE SIZE 2" NIBCO T-235-Y BRONZE WITH THREADED
CONNECTIONS OR APPROVED EQUAL TYP. FOR 12.

BALL VALVES SHALL BE SIZES 1/4", 1" AND 2" AS SHOWN FORGED BRONZE
2 PIECE WITH THREADED CONNECTIONS.

BUTTERFLY VALVE (V—N2-1) SHALL BE.SIZE 4" LUGGED STYLE, HANDLEA
ACTUATED KEYSTONE # 222 OR APPROVED EQUAL.

CHECK VALVES SHALL BE SIZE 17
TYP. FOR 2.

BRONZE WITH FEMALE NPT CONNECTIONS.

TRAILER SHALL BE A BIG TEX MFG. CO. TANDEM AXLE
MODEL NO. 60CH—16 WITH CORNER ADJUSTABLE FLOOR JACKS.
TYP. FOR 2

HOSE FROM SUBMERSIBLE PUMP SEE H-3-317685-1 NOTE 2.

B BE GOODYEAR ORD
125. DOUBLE JACKET FIRE HOSE OR ENGINEERING
YED EQUIVALENT. -

CHEMICAL HOSE TO BEY CLEAR, VACUUM RATED AT 28 IN/hg.
SCREEN FOR SUBMERSIBLE PUMP PROVIDED BY OTHERS.

PARTS TO BE AS LUISTED OR APPROVED EQUAL BY ENGINEERING.
REPLACE PRV WITH SPOOL PIECE.

TR
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8 6 5 | 4 | 3 2 SGW-60778, REY.
I& TRAILER
1" CHEMICAL SUPPLY 107 10 17 CHEMICAL SUPPLY CV-N1-1
MULT HOUSING FILTER FROM: PUMP FROM PUMP 1" CHEMICAL SUPPLY F
SEE NOTE 9
OENETS | v-N2-10 - /71 NOTES:
. FIT-N2-2A —_——
ML 8 ) 1. FOR GENERAL NOTES SEE DRAWING H—1-91588
1° BALL VALVE
SEE NOTE 12 SEE NOTE 12 2" CAMLOCK
. FO CHEMICAL CONN. CV—N2- £ . —
4"CAMLOCK (TYP FOR 4) K
(WATER IN) hik:
< " v-N2-20 i
1" UNION
L. "~
<o
1 JE M7
8 1/2" I o] - — L TRAILER
ok - Nl | - FLOOR
L Il YT e . TN 1 'ﬁ"mn 8 1/2"
4" ~ -= —m— A\ -
TRALER FLOOR /] e T veN2—1 7} 11/4 it E
_ Ho e o _UJIHIU___ﬁa“_ITEm:'B___ oA\l
: J|_ FRIETET 3" WATER SUPPLY
2 MLOCK CHEMICAL
(WATER OUT) PUMP P-N2-2
FOR FILTER & PIPE SUPPORTS 3" FLOW INDICATOR 3* FLOW METER TYP FOR 6 m
SEE NOTE NO.1 TRANSMITTER SEE NOTE 6 FM—N2-3 SEE NOTE B
(TYP FOR 2) FIT-N2—1A ¢
PRESSURE INDICATOR PI-N2-5 —
WITH 1/4
BALL VALVE V-N2-41
SEE NOTE 4 L
/B SECTION
(AN SECTION G-1-91588 O
%1—91588 SCALE: 3/4"=1"-0"
NOTE: ELECTRICAL EQUIPMENT <
NOT SHOWN FOR CLARITY. 0
D
& TRALER ﬁ'
-~
o
2" — o
(TYP FOR 6)\ FI-N2-5
bz ponsocos '
n—Nz—a\ POSITION FI SO DISPLAY (0 @)
FI-N2—-9 CAN BE READ FROM REAR
\ OF TRAILER (TYP FOR 6) c —
V-N2-11 I
2" GLOBE VALVE
SEE NOTE 12
V-N2-13 (0
(TYP FOR 6) O
TRAILER
FLOOR
Lt T
i 1 | n||||ij
NISTRUT
PIPE CLAMP
P e BUSH, 4” TEE & ELBOWS B
FIELD ROUTE BusH 4° T
AS REQ'D. (TYP FOR 6)
/) SECTION
\H-1-91588
7
BLDG.
/&’N NGJ’ COMPLETE MT CURREN HANG*:DEST THIS DOCU M BY SHW
CUMENTS FR NTAIN SEN INFORI
/ = DEPART NT OF ERGY
] Richlay Operchans Offi A
=
ng/cr 1800140 = pﬁEMlCA ]}:de ;?{
£
4 yd
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REF NUMBER TITLE / m.gmo / AILE SECT
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SEE H—1-91580 e
FOR ATTACHMENT - PP-N1 PNL 1TWSP#18 & 1TWSP#22, 1TWSP#22, 1/2" CND SaE o S Oa OUNTING
TO TRLR 1" CND EACH EACH CKT 7 SWITCHED e ——
— an : - —--
< 3 FQI/FIT-N1—-4A ——es o F
BOND GROUNDING f ® o i -N1-9 5
ELECTRODE CONDUCTOR g €
H L we Grol LUMINAIRE TYP 2 PL FOR
TO PIPE SEE NOTE 8 ‘|I § . e P /‘@ MOUNTING SEE H—1-91583 SH2
FQl/FIT— |1| 1A ¢ S 1T e
. . ~/CHEM PMP
. . B I P—N1-3 F=N1=7
CHEM PMlP LUMINAIRE TYP 2 PL FOR
F_m_zl I MOUNTING SEE H—1-91583 SH3
I FQI/FIT-N1-3A ® —
FQI/FIT-N1-24| FoNI=s .
34#12,1#12 GND,
ey 4 1TWSP#18 & 4  1/2" CND |
1TWSP#22, 1 1/2" CND 1y Fl=N1-5 A
e —
PS—N1 el C 3 Fi-N1—4
,—k{ |—| PSB-N1 NSl
. SIS U1 L Ll
ot N £ b - \ ﬁ H ] E
SEE H-1-91580 o
FOR ATTACHMENT PR | | U4 - - -
10 TRLR WP _GFCI CKT 9 - - -~~~ ""_\3%&\)
- - — = WP GFCI
ggﬂgﬂg%% %ECTRODE MPC—N1/ / N1-AFD ENCL—/ 6412, 2412 GND,'—6 1TWSP#22, 1 1/2 CND DEBICATED FOngo'gFC| n . J_ CKT 7 SWITCHED
- TO FI-N1—4 THR : H
ﬁRgU';%';g? §EE N1 CONTROL ENCL 1/2° eNb #6 GND e . \—MPC—N1
3= - SEE NOTE 6 we Grel oo
&, DWG CHG #12 awe [
N1 TRLR PWR & CONTROL PLAN ONLY { = = HOT OR
r——o —‘ SWITCH LEG GROUND Lol
FOR INSTRUMENT AND PIPING LOCATION SEE H—1-91586 NEUTRAL:
FOR ST PLAN SE€ 191592 N1 TRLR (TG & RCPT PLAN &)
LUMINAIRE TYP FOR MOUNTING 3/4"=1-0" <
SEE H—1-91583 SH2
ggﬂﬁgﬂ;k% NRCspjngMerH LUMINAIRE TYP FOR MOUNTING D_
IN—USE WATERPROOF COVER SEESHSISGISES SH2 D
(FIELD LOCATE) FOR RACK ASSEMBLY MATERIALS o -
] B SEE SHEET 2 ) ﬁ.
= o
I ] GFCI SINGLE RCPT NEMA d_
_ i CONFIGURATION 5-20R , .
o el g WITH IN-USE WATERPROOF 2'-9 1/2
70" COVER (FIELD LOCATE) . 1 gzrm SEE H-1-91594 FOR ﬁ-
GFCI, DUPLEX RCPT NEMA SEE NOTE 3 TYP BD scH
CONFIGURATION 5—20R, WITH N1 —CONTROL ENCL SEE NOTE 3 «—
IN-USE WATERPROOF COVER (FIELD ,@ . \ FOR RACK ASSEMBLY MATERIALS -
LOCATE) CKT 8 —1-91600-1 / SEE SHEET 2 O
GFCI, DUPLEX RCPT NEMA / . N1—AFD ENCL > \EE] :
CONFIGURATION 5—20R, WITH IN—USE & 3 GFCI DUPLEX RCPT NEMA I
WATERPROOF COVER (FIELD LOCATE) < 5 a%':'FI&URS;?D‘IN ST—Egggow > . 3
DEDICATED FOR COMPRESSOR CKT 9 o e ' 2412, 1412 GND, 1/2" m
LIGHT SWITCH COVE CND TO MPC-N1
6412, 2§12 GND, 1/2" CND  4'_g /0" 348, 1#10 GND, 3/4" ——
6412, 1412 GND, 3/4" CND 11 10 G PO Pt / . . CND TO AFD-N1-3 4'-6" C
TO MPC—-N1 CKT 7,8,9 o3 3 —N1- 8 .
. 6'—2" 3#2, 14#8 GND, 1-1/2 D 6412, 2412 GND, 1/2 I
-2 4/C42 TYPE W CABLE '} CND' TO PP-NT - - CND TO AFD-N1-1
H-1-91592 AFD=N1=2 o
#6 GND 5 =L = SN s ) £ o s
SEE NOTE 57/ B B - ~s N | D EJ{ - _4,—_\‘]’1\\ o
_ _ = - = z 7 F == P - =
s TIONYTT ) 77N ey i aa— e
2#14, 1/2" CND O p @] ) o \
70 PS-N1 ON TO PP—N1 7, U 7, SEE NOTE 6 TO WATER PIPE _—
BACKSIDE OF RACK SEE NOTE 7 R R ; Z SEE NOTE 7 SEE NOTE 8
4 (TWsPf22, 1 1/2” | L3§8, 1#10 6ND To  —15f18, 1 1/2 CND \— BOND ALL OTHER RACKS ON TRAILER TO REVERSE RCPT FOR
SEE Ho3—317691—3 CND TO J-BOX ON PSB-N1 ON GROUNDED CONDUCTOR SEE PWR & CONTROL CENERATOR CABLE TO @ CABLE W/CONNECTOR FROM
BACKSIDE OF RACK BACKSIDE OF RACK PLAN ENERGIZE TRAILER GENERATOR
/A ELEVATION
— ) SCALE: 3/4"=1-0"
4 /B ELEVATION
— ) SCALE: 3/4"=1-0"
4 1TWSP§#18, - &% 3/ B
1172 CND 7\ ¢sEE NOTE 3 NOTES
EI"/I e EQUIPMENT AND CONDUIT ARE SHOWN DIAGRAMTICALY FIELD TO 7. ROUTE GROUNDING ELECTRODE CONDUCTOR IN 3/4” CONDUIT WHEN
PpsB N POWER DETERMINE FINAL LOCATION AND ROUTING. ROUTING UNDERNEATH TRAILER FROM PP—N1 TO MPC—N1. BOND
SPLICE BOX N CONDUCTOR TO CONDUIT ON BOTH SIDES OF TRAILER USING DIRECT
i 3\ pS—N1 POWER 2. LABEL RECEPTACLES WITH PANEL AND CIRCUIT NUMBER AND CURRENT CAT# H75 THREADED HUB GROUND CLAMP.
D =\ ‘m : < \SH3/ SUPPLY ENCL “SWITCHED LIGHTING” WHEN APPLICABLE.
= N /—ﬁf%br]T/RZOLCg?éLTO 8. BOND GROUNDING ELECTRODE CONDUTOR TO WATER PIPE AS SHOWN
3#3 1#10 GND, 3/4 CND, . : 3. SEE SHEET 2 FOR NAMEPLATE LEGEND. BEFORE ROUTING TO GROUND BUS BAR ON TRAILER FRAME.
0 N1—AFD’ ENC! 2§12, 1#12 GND, e
” 1/2" CND, MPC—N1 4. SEE SHEET 3 FOR PARTS/MATERIAL LIST
¥ CKT 5 TO PS—N1
] 5. GROUNDED ELECTRODE CONDUCTOR SHALL BE CONTINOUS OR
_ IN-#6 GND IRREVERSIBLY SPLICED FROM TRAILER BUS BAR TO PP—N1 AND o c e
e o SEE NOTE 5 MPC—N1. ‘COMPLETE our CURR DES THIS DOC
/ s . GE DOCU FROM D) NTAIN SENSTIVE NFOR
? o __
= = - - - 6. ATTACH SQUARE D CAT# PK7GTA GROUND BUS BAR TO ELECTRICAL
f;) N -Ig TRz i RACKS AND TRAILER FRAME AS SHOWN. ROUTE AND BOND GROUNDED / [P VDEPAR Opcrtlh!-nsooffF: RRGY /1A
N N 4 1Twsp#22 CABLES oHD 1o Fioiil —4 THRU 8 BONDING JUMPER CONDUCTOR TO ALL OTHER RACKS. " = E CT SYS
B N~ 1 1/2" CND, FROM N1 4 1TWSP#18 & 4 1TWSP#22, MCR 1800444
—>——=2 -~ —  CONTROL ENCL ©=——— —=—11/2" CND TO FIT-N1-1A —_— - 7 A
THRU 4A INC ECR-15£000692 / Ty —~ LA S DE
/ey ELEVATION =
Cc H—1-91573 | DRAWING LIST REF_NUMBER TITLE |V / =
(= SCALE: 3/ =107 DWG_NUMBER. TITLE REFERENCES AN L F H 1 91 59
DRAWING TRACEABILITY LIST NEXT USED ON k24 / REMSIONS / ope [& SHOWN
8 | 7 | 6 5 4 3 2 Piro I -
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5 ) N1—AFD ENCL
NAMEPLATE LEGEND
CUT OPENING FOR LOUVER
I /PLATE TYP BOTH SIDES NP o NMEPATE | TET SzZE
" m . ¥ HOFFMAN AVK86 PP—N1 >
8" MIN NP1 1 POWER PANEL FED FROM DS-Ni JP/16
; NP7 NP8 NP9 L AFD-N1-1 & -2 SATATA m-vvv-J
I — N 111 NP2 FED FROM PP-N1 3/18
AFD-N1-3 @—\ NP3 N1-AFD-ENCL 3/16"
N
NT—CONTROL ENCL N
NP4 3/16
Ll—5#18, 1/2" CND EACH SEE :s-;—;woo

NP5 POWER SPLICE BOX 3/16"
FED FROM AFD—N1-1 .

PS—N1
3§12, 1412 GND, 1/2" CND POWER SUPPLY 3/16"

5§18, 1/2" CND #12. 14 % e FED FROM ‘MPC—N1, CKT 5 4
T =— 4" TYP :
F AFD-N1-1 .
i FED FROM PP—N1 CKT 1 3/18
348, 1410 GND,
AFD-N1-2 "
sa e o pe-nt — | L L NP8 FED FROM MPC-N1 kT 2 |3/18
L 6412, 2412 GND
348,1410 GND, 3/4 1/2" CND TO CUT OPENING IN BOTTOM OF DOOR NOT SHOWN FOR CLARITY AFD-N1-3 "
CND TO PSB-N1 CHEM PMPS ENCLOSURE FOR AR FLOW, NES FED FROM MPC—N1 CKT 8 3/16
7 CABLE AND CONDUIT

15418, 1-1/2" CND 6#12, 2412 GND, PENETRATIONS e

N1—CONTROL ENCL—/ 172" CND TO PP—N1 /2 PSB- N1 DETAIL NP10 MAIN DISCONNECT SWITCH /16"
\ =/ SCALE: 3"=1"-0 FED FROM DS—DR-1

(I N1—AFD ENCL
Qw SCALE: 1-1/2"=1"-0"

12 GAGE STEEL PLATE
BOLTED TO STRUT SIZE

FLAT PLATE FITTINGS, UNISTRUT P1873
(B-LINE B137 FOUR HOLE CORNER
GUSSET PLATE) 1/2—13 UNC BOLTS
AND NUTS, FRONT AND BACK (TYPICAL
4 PLACES)

FLAT PLATE FITTINGS UNISTRUT P1358
(B-LINE B136) WITH 1/2—13 UNC
BOLTS AND NUTS, FRONT AND BACK

BACK TO BACK CHANNEL UNISTRUT
P1001 (B-LINE B22A) TYP, FIELD TO
LOCATE AND INSTALL AS REQUIRED

RACK ASSEMBLY

SCALE: 3/4"=1"—-0"

1/2-13 HEX HEAD BOLT W/

NUT (TYP 6 PER LEG) BACK TO BACK CHANNEL
i UNISTRUT P1001 (B—LINE B22A)

ANGLE FITTING UNISTRUT

P1956 & P1957

(B-LINE BSO3L & B503R)

TRAILER FLOOR \

USE OUTSIDE BOLT HOLES

/|\ /N
6N ELEVATION

o

t
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ECR—18-001444 PAGE 47

}

(@)

- VOLTAGE: O 120/208V,3 PHASE GROUND: O LUG
PANEL NO. PP-N1 | m_480.3 PHASE ___mBws |
WOUNTING: ©1 FLUSH WS, O LGS oY WP |NEUIRAG O 50 %
| SURFACE N BREAKER 125 AWP O BOTIOM m 100 %
FROM DS—DR—1 COVER: [ WITH DOOR m WITH LOCK U/L USTED BKR NTERRUPTING RATNG 18,000  RMS SYM AMPS MN
He3-317693—1 O WITHOUT DOOR O WITHOUT LOCK | SERVICE ENTRANCE RATED, LISTED FOR CONTINUOUS DUTY
4/C #4/0 TYPE W CABLE LOCATION LORD (KVANOJ  oon A9 B# C3 550 |NO.JLOAD (kVA) LOCATION
TRANSITIONS TO 4/C#2' VIA DISTR AFD—N1—1, RIVER PUMP 8.6 |1 2] .86
RLOCK 8.6 | 3] — » (4] .86 _|AFD-N1-2 CHEM PMP #1
8.6 |5 —5ok S— (6] .86
! 100U | DS—N1 MPC—N1 17 7] —p 5T 6
1 <m 77 9] —4x — [70] .86 |AFD~N1—3 CHEM PMP #2
A _ SPARE Y ——[11] % 2] 86
342, 148 GND, 1-1/2" CND LORARR AN ——|13 3\3 f;f 14| ——— ISPARE
SPARE ———[15] o [18] _———|SPARE
SPACE ——[17 A [18] ———[SPARE
SPACE —=ZI19 — [20] _———|SPACE
#4512 TFE W CBIE SPACE ‘ — — [z =——[sPacE
SPACE o ] [ _ [24] _——=SPACE
VAN % — [28] —==sPAcE
TRAWER NT . 27 — [28]  ———TSPACE
~ _l B| _ [30] _———|SPACE
| . PHASE A TOTAL = 1202 KVA__PHASE B TOTAL = 12.02 KVA__PHASE C TOTAL = 10.32 KVA TOTAL LOAD = 34.36 KVA
| *PROVIDE GFCI CIRCUIT BREAKER
! LOCATION: APATITE TRAILER N1 LAST UPDATED: H-1-91594
| 3#2, 148 GND, 1—1/2" CND 1
I 1 |
T (e 125A ]
I [}
l | ] 13,5 2,4,6 8,10,12 7.9 I
[ : 40A ) 204 20 ) 20 : y
T S (S S S |
—————————— VOLTAGE: @ 120/240V, 1 PRASE GROUND: O LUG
! R348, 1410 GND, —~— 612, 2412 GND, $-2#12, 1#12 GND | PANEL NO: MPC—N1| O 4504, 1_PHASE ® BUS
I 3/4" CND ’ 1/2" CND 1/2" CND MOUNTING: O FLUSH MANS: 01 LUGS ONLY m T0P__ |NEUTRAL: O 50 %
_________ A———————1—q m SURFACE M MAN BREAKER 15 AMP PR) BRKR O BOTTOM m 100 %
] I H COVER: @ WITH DOOR WITH LOCK I U/L LISTED BKR INTERRUPTING RATING 10,000 RMS SYM AMPS MIN
I ST fro-xrs)) O WITHOUT DOOR O WITHOUT LOCK
CHEM CHEM A B
1 PMP pup || H 5oy MAIN PRIMARY BREAKER
| #1 #2 |l r=———f———1 I i 000 AIC
_ 5 KVA, 1 PHASE
b——F—————————=————— — | MPe-N1 | (™ 286120/ 2400
of | 18| | LOAD
12, | LOAD
| 2/#12 s : wpe : LOCATION (wa [No slos Nl Govm) LOCATION
1 1/2” CND 5KVA ! . -
4/C#2 TYPE W CABLE ! | | SURGE SUPPRESSOR — % g SECONDARY MAIN
~500 FEET ] son | i 7y —
| " " | | I H POWER SUPPLY 24V PS—N1 0.3 3 SPARE
LIGHT RCPTS 05 8] 0.7 |RCPTS (3)
| CPROIVATE o | I | [AR COMPRESSER RCPT 15 fo] == [ SPARE
APPROXIMA APPROXIMATE
FLMES LERD SERICE BOX | 2 HP,460 VOLT, 2 HP,460 VOLT, I o FoR oD : ! SR =Lu 2] == lsoack
3 PHASE 3 PHASE Phase A Total 1.8 KVA | Phase B Total 1.2 kVA T Total Load = 3.0 kVA
4/C#8 TYPE PPE CABLE | vl e L . LAST UPDATED: H-1-91594
(150 FEET) H —N1- ] LOCATION: APATITE INJECTION TRAILER N1
20 HP, 34 MAX
ALLOWED AMPS,
460 VOLT,
3 PHASE
SUBMERSIBLE
RIVER PUMP
P—N1—1
e,
/%"" FEpLeTe lour cuRR DeSTEAY This DocudEnT By S
ANGE DOCUWANTS FROM ONTAIN. SENSAIVE INFORMS
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o] Richlagd Operations Offi /
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i : , ‘
FOR ATAGHMDNT  PP-NZ PNL [ o TTWSP418 ¢ TTWSPi22, LUMINAIRE TYP FOR MOUNTING
FOR ATTACHMENT PP—N2 PNL 1TWSP#18 & 1TWSP#22, 1TWSP#22, 1/2" CND
e [ Each N SEE H~1-91583 SH2 KT 7 SWITCHED
-——— == - == WP_GFC
)
BOND GROUNDING _E' F
ELECTRODE CONDUCTOR a—
TO PIPE SEE NOTE 8 - LUMINAIRE TYP 2 PL FOR
WP GFCI MOUNTING SEE H—1—91583 SH2
m: CKT 8 11, ;
| TN
= 1o
LUMINAIRE TYP 2 PL FOR |
MOUNTING SEE H-1-91583 SH3 |
34121412 GND i : e |
. |
o8 4 1TWSP§18 & 4 1/2" CND T— i
1TWSP#22, 1 1/2" CND 1 | |
S e = |
PS—N2 i |N2 | 1 ’
'-_»SI 16585 : I
lamma - 3 a— NN ey |l
[ . : . . T 1 \gET s;cn E
SEE H-1-91580 | [ : N < G PR W
FOR ATTACHMENT ,:LJ:L . P — L - N I I /
TO TRLR o— 4 —— - } 7
GROUNDING ELECTRODE - - — = WP GFCI CKT 9 | Tt/ T T T we oral
CONDUCTOR TO MPC—NZ—/ N2-AFD ENCL—/ 6412, 2412 GND,{—6 1TWSP#22, 1 1/2" CND DEDICATED 'HoRl COME < | CKT 7 SWITCHED
GROUND RODS SEE N2 CO 1/2" CND TO FI-N2-4 THRU -9 o \_ : — =c——=== :
H-3-317691-3 NTROL ENCL #6 GND MPC—N2
DWG CHG SEE NOTE 6 WP_GFCI
CKT 7 SWITCHED
ONLY #12 avc N
N2 '_FF\"LF"Q PWR & CONTROL PLAN { : : . HOT OR
3/4"=1"-0 ' SWITCH LEG GROUND Lol
FOR INSTRUMENT AND PIPING LOCATION SEE H-1-91586
FOR SITE PN e Ho-9nss N2 TRLR LTG & RCPT PLAN o O
B 3/4"=1"-0" <
|
7~ | o
GFEI DUPLEX RCPT NEMA LUMINAIRE TYP FOR MOUNTING n o
CONFIGURATION 5-20R WITH IN-USE SEE H-1-81583 SH2 D
WATERPROOF COVER (FIELD LOCATE) S FOR FACK ASSENELY MATERIALS GFCI SNGLE RCPT NEWA
- SEE SHEET 2 £
MPC—N2 SEE H-1-91596 SEE NOTE 3 TYP WITH IN-USE WATERPROOF LUMINAIRE TYP FOR MOUNTING #
FOR PANELBOARD SCH N2—CONTROL ENCL COVER (FIELD LOCATE) SEE H—-1-91583 SH2
GFCI, DUPLEX RCPT NEMA —1-91601-1 d
CONFIGURATION 5—-20R, WITH . . - PP—N2 SEE H-1-91596 FOR
IN-USE WATERPROOF COVER (FIELD . . PNLBD SCH
LOCATE) CKT 8 @ S \-@Nz—m ENCL FOR RACK ASSEMBLY MATERIALS -
GFCI, DUPLEX RCPT NEMA SEE SHEET 2 | —
CONFIGURATION 5—20R, WITH IN—USE o3 i . O
WATERPROOF COVER (FIELD LOCATE)
DEDICATED FOR COMPRESSOR CKT 9 GFCl DUPLEX RCPT NEMA
. CONFIGURATION 5-20R o
LIGHT SWITCH 6412, 2412 CND. /2 CND g9 12 WITH IN-USE WATERPROOF 2412, 1412 GND, 1/2"
6412, 1#12 GND, 3/4" CND CHEM —N2- COVER (FIELD LOCATE) #12, 1#12 GND, 1/
& P-N2-2 CND TO MPC—N2
TO MPC-N2 CKT 7,8,9 o3 ] (6'-2") "
348, 1410 GND, 3/4
#6_GND CND' TO AFD—N2-3 46" o0
SEE NOTE 5 == 342, 148 GND, 1-1/2" 6412, 2412 GND, 1/2"
P o /ch2 TYPE W CABLE ) GND' TO PP-N2 CND TO AFD-N2-1 & C ™
- HI. = = - H-1-91592 — AFD-N2-2
- b~ = iy \ ; e = #6 GND
2§14, 1/2" CND O ) 4 ~ o ( SEE &TES:’Y&\
TO PS—N2 ON To PP—N2 & Ly SS=——— == P P e = = ('
BACKSIDE OF RACK SEE NOTE 7 Nl T " ON \ I_ -
0 GROUND RODS 4 1TWSP#22, 1 1/2" 3#8, 1410 GND TO — 15#18, 1 1/2" CND j BOND ALL OTHER RACKS ON TRAILER TO & & y1 SEE NOTE 6 TO WATER PIPE o
SEE H-3-317691—3)J CND TO J-BOX ON PSB-N2 ON GROUNDED CONDUCTOR SEE PWR & CONTROL 4 z 7 SEE NOTE 7 SEE NOTE 8
BACKSIDE OF RACK BACKSIDE OF RACK PLAN I N - __ “STSEENOET7 = o Lol
A\ ELEVATION REVERSE RCPT FOR —
@ SOAE 3/ 10" CENERATOR CABLE TO CABLE W/CONNECTOR FROM
ENERGIZE TRAILER GENERATOR
/B ELEVATION
4 1TWSP#18, - \—/ SCALE: 3/4"=1"-0
11/27 D7\ cope NoTE 3 )
NOTES: 7. ROUTE GROUNDING ELECTRODE CONDUCTOR IN 3/4 B
- 1. EQUPHENT AND CONDUIT ARE SHOMN DIASRAVTICALY FELD 70 MPO-Nz. BOND CONDUCTOR T0 CONDUIT ON 80T SDES
SPLICE BOX ,@PS—NZ POWER - OF TRAILER USING DIRECT CURRENT CAT# H75 THREADED
] ::::LYVE:'FLCND o 2. LABEL RECEPTACLES WITH PANEL AND CIRCUIT NUMBER AND HUB' GROUND CLAMP.
348, 1#10 GND, 3/4” CND, L~ N5 ControL ENCL SWITCHED LIGHTING WHEN AFPLICABLE. 8. BOND GROUNDING ELECTRODE CONDUTOR TO WATER PIPE AS
TO N2-AFD ENCL 2412, 1412 OND, 3. SEE SHEET 2 FOR NAMEPLATE LEGEND. SHOWN BEFORE ROUTING TO GROUND BUS BAR ON TRAILER
1/2" CND, MPC—N2 FRAME.
i CKT 5 T0 PS-N2 4. SEE SHEET 3 FOR PARTS/MATERIAL LIST -
o= == - éngGHgTE s 5. GROUNDED ELECTRODE CONDUCTOR SHALL BE CONTINOUS
- -~ 3 g OR IRREVERSIBLY SPLICED FROM TRAILER BUS BAR TO
= I SR —— PP—N2 AND MPC—N2. — -
K N K 3 T_l'\j L A /%"N NQP COMPLETE W#HOUT CURR DE THIS DOCYENT BY SHREZDING
Vg O " Oy 6 1TWSP#22, 1 1/2" 6.  ATTACH SQUARE D CAT# PK7GTA GROUND BUS BAR TO ) [ANGE DOCU| FROM DHfABASE | MAY/CONTAIN SENSTIVE INFORMAHON
s \ 4 1TWSP#22 CABLES CND TO FI-N2—4 THRU 9 ELECTRICAL RACKS AND TRAILER FRAME AS SHOWN. ROUTE Ty =
N - N~ 1.1/2" CND, FROM N2 4 1TWSP#18 & 4 1TWSP#22, AND BOND GROUNDED BONDING JUMPER CONDUCTOR TO ALL - L?/DEEAR;D‘fN_T OF ERGY A
- ————="—— - - —  CONTROL ENCL f= = ——— =~ —1 1/2" CND TO FT-N2-1A == OTHER RACKS. — Richidgd Operations Off /
THRU' 44 | SAEMICAL/INJECTION SYSIEM
o
(C ELEVATION ppfneabs 5 — 4 ELEC/CTRLARLR N
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NOTES:
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NOTES:

OTES:

1. INLET/OUTLET MAY BE CONFIGURED WITH 2" OR 4" CAMLOC

VALVES AS NEEDED.

2. LABEL TO BE VINYL OR RIGID PLASTIC, UV RATED. TEXT TO BE 1° HIGH
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