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rights for diversion and impoundment of Colorado River water).
[STPLR-47 1]



092392

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

ThiE ST1ATE OF TMXS
eOwmr' OF TRAV)S

I~~~~i ;I~'Y~t~h tftie and cnrett COP$Y Of 2

Texas Commissiono)Evimfle quality docwleflt
whicilis fied i ~thv"i pomiateflt records Of the COMMIS.14011.
Gileft U11 er my liaind and the seal of oftle on

*Lctnna Cee'ssnaf~l~e, Chl
Texans Comrl~fS6

TYPE: 1122and I11.0 85

AMENDMENT TO
CERTIFICATE OF ADJUDICATION

CERTIFICATE NO. 14-5437A

Owners: STP Nuclear Operating Company Address:

Lower Colorado River Authority

P.O. Box 289
Wadsworth, Texas 77483

3700 Lake Austin Blvd.
Austin, Texas 78703

MAR 1 7 2009
Matagorda

Filed: February 9, 2007 Granted:

County:Purpose: Industrial

Watercourse: Colorado River Watershed: Colorado River Basin,
Colorado-Lavaca Coastal Basin

WHHEREAS, Certificate of Adjudication No. 14-5437 was issued to Houston Lighting & Power
Company (I-HLPC), as project manager of the South Texas Project (STP), and Lower Colorado River
Authority (LCRA), authorizing the Owners to divert and use not to exceed 102,000 acre-feet of water per
year from the Colorado River, Colorado River Basin for industrial purposes in Matagorda County.
Certificate of Adjudication No. 14-5437 further authorizes the transportation to and storage of the
diverted water in two existing off-channel reservoirs, impounding 202,600 acre-feet of water in the
Colorado-Lavaca Coastal Basin and 388 acre-feet of water in the Colorado-Lavaca Coastal Basin. and
subsequent diversions from the perimeter of the off-channel reservoirs; and

WI-iEREAS, the diverted water is used for industrial purposes including development of power
by means other than hydroelectric; and

WHEREAS, the authorized maximum diversion rate from the Colorado River is 1,200 cfs
(540,000 gpm); and

WHEREAS, HLPC is also authorized to divert, circulate, and recirculate water from the two off-
channel reservoirs and to consumptively use water appropriated pursuant to this certificate through forced
evaporation and other miscellaneous industrial uses an amount of water not to exceed 80,125 acre-feet per
year; and

WHEREAS. the time priority of the Owners' right is June 10, 1974 for all authorizations except
for the storage of 46 acre-feet of water in the 388 acre-foot capacity reservoir which has a time priority of
March 25, 1986; and
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WHEREAS, STP Nuclear Operating Company (STPNOC) currently is the agent for the owners
of the South Texas Project; and

WHEREAS, the participants in the South Texas Project are: (1) City Public Service Board of The
City of San Antonio, Texas, holders of an undivided 40.0% interest; (2) the City of Austin, Texas holder
of an undivided 16.0% interest; and (3) NRG South Texas LP, holder of an undivided 44.0% interest; and

WHEREAS, the respective ownership interests and the agreements of the Owners with respect to
their rights recognized herein are set forth in the following instrulments: (1) Amended and Restated
Contract by and Between the Lower Colorado River Authority and STP Nuclear Operating Company,
effective January 1, 2006; (2) Amended and Restated Partial Assignment and Transfer of Water Permit
filed in the Official Records of Matagorda County as Instrument No. 064811; and (3) Contractual Permit
No. 327, as amended; and

WHEREAS, STPNOC and LCRA (Applicants and Owners) seek to amend Certificate of
Adjudication No. 14-543 7 to add authorization to divert from an existing upstream diversion point on the
Colorado River, Colorado River Basin in Matagorda County; and

WHEREAS, the proposed upstream diversion point is authorized by Certificate of Adjudication
No. 14-5476, owned by LCRA and is described as a point located at 28.980600 N Latitude, 96.01156' W
Longitude, on the west bank of a reservoir and known as Bay City Dam on the Colorado River located in
the John F. Bowman and Henry Williams League, Abstract No. 9 and the Thomas Cayce Grant, Abstract
No. 14, Matagorda County, Texas; and

WHEREAS, Applicants seek to divert the authorized water only at such times or in such
quantities as will not affect existing water rights senior or superior to Certificate of Adjudication No. 14-
5437; and

WHEREAS, Applicants indicate that no increase in the maximum rate of diversion or the
maximum annual quantity to be diverted and consumptively used under Certificate of Adjudication No.
14-5437 is being requested; and

WHEREAS, the Applicants indicate that diversions from the upstream point will not exceed 561
cfs (252,450 gpm); and

WHEREAS, STPNOC and LCRA request that the time priority of June 10, 1974 for the right to
divert water authorized under Certificate of Adjudication No. 14-5437 also apply at the additional
proposed upstream diversion point; and

WHEREAS, Applicants further seek to amend the Certificate to revise various provisions to
reflect current ownership and contracts and to clarify existing special conditions in the Certificate,
described as follows:

1. Replace all references to Houston Lighting & Power Company as Project Manager of the
South Texas Project with references to STP Nuclear Operating Company as Agent for the
South Texas Project Owners. STPNOC's mailing address is P.O. Box 289, Wadsworth,
Texas 77483.

Also, in the Recitals, the statement of authority for STPNOC to act as Agent should be
revised to reflect the following:
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This Certificate of Adjudication, as amended, to among other things, appropriate
waters of the State of Texas in the Colorado River Basin is issued to the STP
Nuclear Operating Company, as Agent for the Owners of the South Texas Project
under the Amended and Restated South Texas Project Participation Agreement
among the Owners and the Operating Agreement between the Owners and STP
Nuclear Operating Company, both effective as of November 17, 1997 and the
LCRA, subject to the following terms and conditions.

2. Revise Paragraph 2.B. (USE) to clarify that STPNOC's authority to store water in its off-
channel reservoirs is not limited to water diverted from the Colorado River.

3. Revise Paragraph 2.C. (USE) to clarify that the referenced condition applies to water
appropriated under the Certificate.

4. Revise Special Condition 5.A. of the original certificate to clarify that the referenced
condition applies to water appropriated under the Certificate.

5. Revise Special Condition 5.C. of the original certificate to reflect those instruments that
currently establish the respective ownership interests of STPNOC and LCRA in the
Certificate as follows:

The respective ownership interests and the agreements of Owners with respect to
their rights recognized herein are set forth in the following instruments: (1)
Amended and Restated Contract By and Between The Lower Colorado River
Authority and STP Nuclear Operating Company effective January 1, 2006; (2)
Amended and Restated Partial Assignment and Transfer of Water Permit as
recorded in the Official Records of Matagorda County as Instrument No. 064811;
and (3) Contractual Permit No. CP-327, as amended.

6. Revise Special Condition 5.D. of the original certificate by inserting the words "of water
appropriated under this Certificate of Adjudication" between "Colorado River" and "shall
be limited." This request is intended only to clarify that diversions of water from other
sources, including water purchased under the Amended and Restated Contract from other
sources of supply provided by the LCRA but diverted from the same authorized points
are not subject to the stated condition.

7. Revise Special Condition 5.E. of the original certificate to reflect current ownership of
the South Texas Project and the proper statement of authority for STPNOC to act as
Agent, as follows:

This Certificate of Adjudication is issued to the STP Nuclear Operating
Company, as Agent for the Owners of the South Texas Project under the
Amended and Restated South Texas Project Participation Agreement among the
Owners and the Operating Agreement between the Owners and STP Nuclear
Operating Company, and to the Lower Colorado River Authority. At the present
time the participants in the South Texas Project are: (1) City Public Service
Board of the City of San Antonio, Texas, holder of an undivided 40.0% interest;
(2) the City of Austin, Texas, holder of an undivided 16.0% interest; and (3)
NRG South Texas LP, holder of an undivided 44.0% interest. References to
"Owner STP Nuclear Operating Company," are to such company in its capacity
as Agent on behalf of and for the proportionate benefits of the participants in the
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South Texas Project; references herein to "Owners" encompasses STP Nuclear
Operating Company in such capacity and the Lower Colorado River Authority.

8. Revise Special Condition 5.F. of the original certificate to clarify that the referenced
condition is not intended to limit the sources of water stored in the South Texas Project
reservoirs and that STPNOC is authorized to store water at levels "up to and including"
the two stated elevations.

9. Add a new special condition to reflect that STPNOC and LCRA have joint and several
authority with regard to enforcement of the time priority of river diversion rights under
the Certificate for so long as use of the river diversions remain committed to performance
of the Amended and Restated Contract By and Between The Lower Colorado River
Authority and STP Nuclear Operating Company and for the sole use of STPNOC. This
right of enforcement is expressly retained to STPNOC under the terms of the Amended
and Restated Partial Assignment and Transfer of Water Permit referenced above relative
to Special Condition 5.C.

10. Update references to the Texas Commission on Environmental Quality; and

WHEREAS. the application for this amendment was declared administratively complete by the
Executive Director on February 9, 2007; and

WHEREAS, the Texas Commission on Environmental Quality finds that jurisdiction over the
application is established; and

WHIIEREAS, the Executive Director acknowledges that in addition to water that is diverted
pursuant to this certificate and that is subject to the special conditions stated herein, water is transported
and/or released, to the authorized off-channel reservoirs, from other sources, including from permitted
groundwater wells and as supplied pursuant to the Amended and Restated Contract by and Between the
Lower Colorado River Authority and STP Nuclear Operating Company referenced above; and

WHEREAS, the Executive Director recommends special conditions be included in the
amendment; and

WHEREAS. the Applicants request that special conditions 5. A., C., D., E., and F. of the original
certificate be modified and those modifications were reviewed by the Executive Director; and

WVHIEREAS, the Executive Director included the requested modifications of 5.C. and 5.E. in the
recitals of this amendment and deleted special conditions 5.C. and 5.E. of the original certificate; and

WHEREAS, the Executive Director modified special conditions 5.A., 5.D. and 5.F. of the
original certificate as requested, and these are now reflected as 6.A., 6.C. and 6.E. respectively in the
amended certificate; and

WIIEREAS, the applicants submitted an accounting plan, accounting procedures, and Water
Rights application No. 14-5437A, which was approved by the Executive Director; and

WHEREAS, no one protested the granting of this application; and

WHEREAS, the applicants have requested that Certificate of Adjudication No. 14-5437 should be
rewritten and superseded with Certificate of Adjudication No. 14-5437A; and
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WHEREAS, the Commission has complied with the requirements of the Texas Water Code and
Rules of the Texas Commission on Environmental Quality in issuing this amendment; and

NOW, THEREFORE, in lieu of Certificate of Adjudication No. 14-5437, this amended
Certificate designated as Certificate of Adjudication No. 14-5437A to, among other things, appropriate
water of the State of Texas in the Colorado River Basin is issued to the STP Nuclear Operating Company,
as Agent for the Owners of the South Texas Project under the Amended and Restated South Texas Project
Participation Agreement among the Owners and the Operating Agreement between the Owners and STP
Nuclear Operating Company, both effective as of November 17, 1997 and the Lower Colorado River
Authority, subject to the following terms and conditions:

1. IMPOUNDMENT

A. Owner, STP Nuclear Operating Company (STPNOC), is authorized to maintain
an existing 202,600 acre-foot capacity off-channel reservoir (Principal Reservoir)
and impound therein not to exceed 202,600 acre-feet of water. The reservoir is
located in the John Raney Grant, Abstract No. 80; and the Cornelius H.
Vanderveer Grant, Abstract No. 95; and the Abram Sheppard Survey, Abstract
No. 383, Matagorda County, Texas, in the Colorado-Lavaca Coastal Basin.

B. Owner, STPNOC, is authorized to maintain an existing 388 acre-foot capacity
off-channel reservoir (Second Reservoir) and impound therein not to exceed 388
acre-feet of water. The reservoir is located in the Raney Grant, Abstract No. 80,
Matagorda County, Texas, in the Colorado-Lavaca Coastal Basin.

2. USE

A. Owners, STPNOC and LCRA, are authorized to divert and use not to exceed
102,000 acre-feet of water per year from the Colorado River for industrial
purposes, including development of power by means other than hydroelectric.

B. Owner, STPNOC, is authorized to transport water lawfully diverted from the
Colorado River into the two reservoirs for storage and subsequent use as
authorized herein.

C. Owner, STPNOC, is authorized to divert, circulate, and recirculate water from
the two off-channel reservoirs for industrial purposes, including development of
power by means other than hydroelectric, except that it may not consumptively
use through forced evaporation and other miscellaneous industrial use more than
80,125 acre-feet of water per year appropriated under this Certificate.

3. DIVERSION

A. Location: At a point on the west bank of the Colorado River in the Cornelius H.
Vanderveer Grant, Abstract No. 95, Matagorda County, Texas.

Rate: not to exceed 1,200 cfs (540,000 gpm) from the Colorado River

B. Location: At a point at 28.98060' N Latitude, 96.01156' W Longitude in the
Thomas Cayce Grant Abstract 14, Matagorda Count), on the west bank of
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reservoir authorized under Certificate of Adjudication No. 14-5476, as amended,
and known as the Bay City Dam on the Colorado River located in the John F.
Bowman and Henry Williams League Abstract No. 9 and the Thomas Cayce
Grant, Abstract No. 14, Matagorda County, Texas.

Rate: not to exceed 561 cfs (252,450 gpm) for the Bay City Dam.

C. The combined maximum diversion rate for Diversion Paragraph 3.A. and 3.B. is
l,200 cfs (540,000 gpm).

D. Location: at a point on the north shore of Principal Reservoir.

Rate: not to exceed 8,087.00 cfs (3,639,150.00 gpm).

E. Location: at a point on the west shore of the Second Reservoir.

Rate: not to exceed 287.00 efs (129,150 gpm).

4. TIME PRIORITY

The time priority of Owners' right is June 10, 1974, for all authorizations contained
herein, except for the storage of 46 acre-feet of water in the aforesaid 388 acre-foot
capacity second reservoir which is March 25, 1986.

5. CONSERVATION

Owners, STPNOC and LCRA, shall implement a water conservation plan that provides
for the utilization of those practices, techniques and technologies that reduce or maintain
the consumption of water, prevent or reduce the loss or waste of water, maintain or
improve the efficiency in the use of water, increase the recycling and reuse of water, or
prevent the pollution of water, so that a water supply is made available for future or
alternative uses. Such plans shall include a requirement that in every wholesale water
contract entered into, on or after the effective date of this permit, including any contract
extension or renewal, that each successive wholesale customer develop and implement
conservation measures. If the customer intends to resell the water, then the contract for
resale of the water must have water conservation requirements so that each successive
wholesale customer in the resale of the water be required to implement water
conservation measures.

6. SPECIAL CONDITIONS

A. Water appropriated under this Certificate and diverted from the Principal
Reservoir but not consumed as a result of the uses authorized herein shall be
returned to said Principal Reservoir, while water appropriated under this
Certificate and diverted from the Second Reservoir but not consumed as a result
of the uses authorized herein shall be returned either to said Principal Reservoir
or said Second Reservoir.

B. Surplus water not beneficially used will be returned to the Colorado River
through a spillway discharge channel and outlet structures located in the William
Selkirk Grant. Abstract 87, Matagorda County, Texas.
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C. Diversions fi'om the Colorado River at the points authorized in Diversion
Paragraph 3.A., of water appropriated under this Certificate, shall be limited to
fifty-five percent of the flows of the Colorado River in excess of 300 cfs at the
point authorized in Diversion Paragraph 3.A. on the Colorado River.

D. Diversions from the Colorado River at the diversion point authorized in
Diversion Paragraph 3..B. shall be made only when water would otherwise be
available for diversion at the point authorized in Diversion Paragraph 3.A.

E. Owner, STPNOC, is authorized to store not to exceed 202,600 acre-feet of water
in the Principal Reservoir up to and including the elevation of 49.0 feet above
mean sea level and 388 acre-feet of water in the Second Reservoir up to and
including the elevation of 26.0 feet above sea level.

F. Owners, STPNOC and LCRA, shall only divert and use water pursuant to
Paragraphs 2. USE and 3.3. DIVERSION, in accordance with the most recent
approved Accounting Procedures Water Rights Application 14-5437A. Owners
shall maintain the accounting plan in electronic format and make the data
available to the Executive Director and the public upon request. Any
modifications to Accounting Procedures Water Rights Application 14-5437A
shall be approved by the Executive Director. Any modification to the plan that
changes the certificate terms must be in the form of an amendment to the
certificate. Should Owners fail to maintain the accounting plan .or notify the
Executive Director of any such modifications to the plan, Owners shall
immediately cease diversion pursuant to Paragraph 3..B. DIVERSION, and either
apply to amend the certificate, or voluntarily forfeit this diversion point. If
Owners fail to amend the certificate or forfeit this diversion point, the TCEQ
may begin proceedings to cancel the authorization to use the point. The
Commission shall be notified immediately by Owners upon modification of the
accounting plan and provided with copies of the appropriate documents
effectuating such changes.

G. Owners, STPNOC and LCRA, have joint and several authority with regard to
enforcement of the time priority of river diversion rights under the Certificate for
so long as use of the river diversions remain committed to performance of the
Amended and Restated Contract by and between The Lower Colorado River
Authority and STP Nuclear Operating Company and for the sole use of
STPNOC. This right of enforcement is expressly retained to STPNOC under the
terms of the Amended and Restated Partial Assignment and Transfer of Water
Permit.

This amendment is issued subject to all superior and senior water rights in the Colorado River
Basin.

Owners agree to be bound by the terms, conditions, and provisions contained herein and such
agreement is a condition precedent to the granting of this amendment.

All other matters requested in the application which are not specifically granted by this
amendment are denied.
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This amendment is issued subject to the Rules of the T'exas Commission on Environmental
Quality and to the right of continuing supervision of State water resources exercised by the Commission.

For the Commission

I rDate Issued: MAR 17 2009

L5S

I~er~h~ Qiq,,,; r i Fjw .s jl 11i i NrjTi~ar

WardVs diull34 AL Ih U

sidan III arduaitpSlCgS.COin (361) 972-8328
Fax (561) 972-7760 OR 07 2009

SANDRA L. DANNHARDT
Environincnw~l Manager

9IMu-WIMt~gCOn~n

G1"OUNWP ULNK. NOW00-010df GOOity, TOXas

B



WR- 7. Water Conservation Plan, STP Nuclear Operating Company, South Texas
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South Texas Project
Water Conservation Plan

Purpose

This water conservation plan has been developed in accordance with the 30 TAC 288.3
for Certificate of Adjudication 14-5437A and Contractual Permit No. 327. Certificate of
Adjudication 14-5437A authorizes the diversion and use of up to 102,000 acre-feet of
water per annum from the Colorado River for industrial purposes. The purpose is to
identify and establish principles, practices and standards to effectively conserve and
efficiently use available water supplies and provide historical and projected average
industrial water demand.

Facility Location

The South Texas Project Electric Generating Station is owned by NRG Energy, Inc.,
Austin Energy and CPS Energy as tenants in common. Until late 1997, Houston Lighting
& Power Company was the designated Project Manager for the owners. In November of
1997, the STP Nuclear Operating Company (STPNOC) assumed operational control of
the South Texas Project. The South Texas Project is located approximately 15 miles
southwest of Bay City, Matagorda County, Texas, along the west bank of the Colorado
River. The station encompasses a total of 12,220 acres. The South Texas Project has two,
1,350-megawatt Westinghouse pressurized water reactors and both units together produce
enough electricity to serve over two million homes and businesses throughout Texas.
With nearly 1300 employees, the STP Nuclear Operating Company is the largest
employer and source of revenue for Matagorda County.

Water Use Data

Water Accounting Data

Water is an essential component in electricity production. The South Texas Project uses
both groundwater and surface water for station purposes. Most of the water used by the
South Texas Project is needed to condense steam and provide cooling for plant
generating systems. A diagram of the plant water systems is shown below.

71t' .,
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South Texas Project
Water Conservation Plan

Groundwater provides onsite drinking water for station personnel, replenishes the
Essential Cooling Pond, and is used for other industrial purposes including makeup to the
reactor and steam systems. Groundwater is supplied by five onsite wells with a
combined capacity of approximately 1950 gallons per minute. Surface water is diverted
intermittently, based on reservoir level and water quality, from the adjacent Colorado
River to the station's Main Cooling Reservoir. The Main Cooling Reservoir is a
7000-acre, above grade, off-channel reservoir capable of impounding 202,600 acre-feet
of water at its maximum level. In addition, the Essential Cooling Pond, a 47-acre, below
grade, off-channel reservoir that supplies water to cool important plant components is
capable of impounding 388 acre-feet of water. Various water rights permits, contractual
agreements and compliance documents authorize the South Texas Project to maintain
these reservoirs, impound water diverted from the Colorado River, and to circulate, divert
and use water from these reservoirs for industrial purposes to operate the plant. Colorado
River water is diverted using two 240 cubic feet per second and two 60 cubic feet per
second pumps to the Main Cooling Reservoir through a 108-inch pipeline where the
water is used for cooling. The table below lists surface water and ground water usage for
the last 5 years.

Table 1
South Texas Project Electric Generating Station

5 - Year Water Usage

2004 21005 2006 2067 2008 5 year Previous Permitted
Average Plan Amount

A Average
Surface Water 62374 5694 50012 58740 10303 37425 46549 102,000*
(Acre-feet) I
Ground Water 1223 1296 1301 1255 1185 1252 1293 3000*
(Acre-feet) I I I I I

* Certificate of Adjudication 14-5437A and Contractual Permit No. CP-327
**Coastal Plains Groundwater Conservation District Permit No. OP-04122805

After being used in various processes at the generating station, the water is routed to
wastewater treatment facilities located at the generating station where it is treated and
discharged in accordance with a Texas Commission on Environmental Quality
wastewater discharge permit into the Main Cooling Reservoir for reuse. The main
consumptive use of water is evaporation and designed leakage of water from the Main
Cooling Reservoir and Essential Cooling Pond. The annual consumptive use of water
through evaporation is limited to 80,125 acre-feet per year by the Colorado River
diversion permit. In 2008, the amount of water consumed from the Main Cooling
Reservoir was 38,186 acre-feet or 0.58 gallons/kWh. The typical consumption for a
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South Texas Project
Water Conservation Plan

nuclear plant with pond cooling is 0.4- 0.72 gallons/kWh'. This is also consistent with
the report "Water Demand Projections for Power Generation in Texas" prepared for the
Texas Water Development Board by the Bureau of Economic Geology, 2008. STPNOC
provided comments and a simplified water balance for inclusion in the 2008 report.

Projected Surface Water Demands

Surface water demand is dependent on climatic conditions as well as the capacity factors
of the generating units. Although no routine discharge has occurred from the Main
Cooling Reservoir, current projections on reservoir water quality and additional demands
up-river may necessitate use of our permitted reservoir blowdown system to maintain
water quality.

In September of 2007, NRG Energy, Inc., CPS Energy and STP Nuclear Operating
Company filed a Combined Construction and Operating License Application (COLA)
with the United States Nuclear Regulatory Commission to build and operate two new
additional units, Units 3 and 4 at the South Texas Project site. In September of 2008,
STP Nuclear Operating Company filed a revision to the COLA application to reflect a
change in the engineering, procurement and construction contractor for Units 3 and 4.
The proposed units will be built adjacent to the currently operating Units I and 2 on
existing station property. The station's 12,220-acre site and 7,000-acre cooling reservoir
were originally designed for four units. The proposed new units will produce 2700
megawatts, provide enough power for an additional two million homes and businesses,
create jobs and provide other substantial local economic benefits. Surface water use is
expected to increase to 102,000 acre-feet per year by 2020 verses 2030 due to the new
units. The 2011 revision to the Lower Colorado Regional Water Plan will reflect use of
102,000 acre-feet of surface water per year by 2020 for steam-electric water demand in
Matagorda County. The consumptive use limit remains the same as specified in the
diversion permit.

The 2011 revision to the Lower Colorado Regional Water Plan will also reflect the 2006
amended contract between STP Nuclear Operating Co. and the Lower Colorado River
Authority. Under the contract Water Delivery Plan, the available surface water supply of
backup water from the Highland Lakes is limited to 20,000 acre-feet/year (as a 5-year
rolling average) with two generating units in operation (as is the case through 2015) and
to 40,000 acre-feet/year (as a 5-year rolling average) with any additional generating units
in operation (beginning in the year 2016).

In 1996, the South Texas Project and Houston Industries Incorporated initiated a joint
effort with Ducks Unlimited and other agencies to establish a 110- acre wetland habitat
for migratory waterfowl at the station. Surface water (220 acre-feet in 2008) is diverted
from an adjacent Lower Colorado River Authority rice canal to flood the area from
November to March of each year. The agreement with Ducks Unlimited expires in 2011
but current plans are to continue flooding the area as in previous years.

1 Power Generation Water Use in Texas for the Years 2000 through 2060, Final Report.

Prepared for the Texas Water Development Board by Representatives of Investor-Owned
Utility Companies of Texas, January 2003
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Projected Groundwater Demands

Due to the addition of Units 3 and 4, groundwater demand is projected to double, up to
the permitted limit, by 2020. STPNOC is also evaluating installing additional wells to
meet the increased demand of a cooling tower that is part of the new units design. Any
new wells will be installed and permitted through the Coastal Plains Groundwater
Conservation District.

Existing Water Conservation Measures

In past years, water conservation has not been the major impetus for operational changes
or installation of new equipment at the generating station. The surface water contract has
a guaranteed purchase price whether the water is pumped or not. The modification
process associated with making changes to a nuclear generating facility is very costly so
potential water savings do not necessarily equate to economic savings. However, the
station traditionally has implemented water conservation measures to incorporate best
management practices necessary to preserve this valuable resource. The following list
identifies measures that are currently in place at the generating station. Please note that
these measures are subject to change from time to time.

1. Main Cooling Reservoir Blowdown: No routine discharge has been required from the
Main Cooling Reservoir. Main Cooling Reservoir water quality is maintained by
selective diversion from the Colorado River during excess flow conditions.

2. Flush Valves: Automatic and manual flush valves have been installed to help
maintain a minimum chlorine residual in the far reaches of the potable water systems
while minimizing water use.

3. Cooling Towers: Cooling towers are used for the Nuclear Support Center. Cooling
tower blowdown is routed to sanitary waste for ultimate discharge to the Main
Cooling Reservoir for reuse.

4. Landscape Irrigation: Most of the area around the generating station is not watered.
Limited watering is conducted at the east entrance and certain office buildings.

5. Closed Piping System: By using piping systems to transfer all water within the
generating station, transportation losses are virtually eliminated.

6. Meters: Water meters on each well measure the amount of groundwater used at the
generating station.

7. Main Cooling Reservoir: The Main Cooling Reservoir is capable of containing
202,600 acre-feet of water that is stored and re-used. Internal outfalls discharge into
the Main Cooling Reservoir, which is then re-used as cooling water. The Main
Cooling Reservoir Maximum Operating Level has been increased from 45'to 47'
MSL to take advantage of reservoir makeup opportunities when river flows are high.
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8. Reuse of HVAC Condensate: Modifications were implemented to re-route the
Mechanical Auxiliary Buildings and Fuel Handling Buildings HVAC condensate
from sanitary waste to the Essential Cooling Pond.

9. Reuse of Steam Generator Blowdown: Blowdown from the steam generators is
reused in the secondary system.

10. Chemical Addition: Addition of ethanolamine in the secondary system reduces the
number of ion exchange demineralizer regenerations required which minimizes water
use.

11. Reverse Osmosis for Demineralized Water Production: Use of reverse osmosis for
production of demineralized water increases the capacity of ion exchange
demineralizers. This reduces the number of demineralizer regenerations and
associated water use.

12. Reverse Osmosis for Silica Removal: The use of a reverse osmosis unit to remove
silica from the refueling water storage tank requires less makeup water than a feed
and bleed operation.

13. Re-use of Stormwater: The majority of the stormwater collected in the berms that
provide secondary containment for oil bearing equipment is treated and discharged to
the Main Cooling Reservoir for re-use.

14. Essential Cooling Pond: Conjunctive use of groundwater for maintaining water level
and quality reduces the need for blowdown from the pond to the Main Cooling
Reservoir. Blowdown from the pond is returned to the Main Cooling Reservoir for
re-use.

15. Rainwater Harvesting: Rainwater is collected in the 7000 acre Main Cooling
Reservoir and 47 acre Essential Cooling Pond for reuse. The annual local rainfall is
42 inches. This equates to an average collection of 24,665 acre-feet per year.

16. Waterless Urinals: Waterless urinals conserve water and require less maintenance.
One has been installed in the Nuclear Support Center, one in the Unit 1 One Stop
Shop, and two at the Metrology Laboratory.

Conservation Measures Implemented Since the Last Revision

17. Main Plant Potable Water Meter: A flow totalizer was installed in June 2005 on the
Main Plant Potable Water System to measure the amount of potable water supplied to
the Units 1 and 2.Protected Area and the west side of the site.

18. Replacement of the Unit 1 and 2 Low Pressure Turbines: Replacement of the low
pressure turbines in Unit 1 in October 2006 and Unit 2 in April 2007 gained
approximately 70 megawatts for each unit. Due to the improved efficiency of the
new turbines with no increase in reactor power, the heat load on the Main Cooling
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Reservoir was reduced. This modification is an example of increased generation
using the existing surface water resource.

19. Amendment to Certificate of Adjudication 14-5437A: This amendment was granted
by the Texas Commission on Environmental Quality on March 17, 2009 and allows
diversion of surface water above the Bay City Dam. Colorado River water above the
Bay City Dam is not within the tidal influence of the Gulf of Mexico so water quality
in the Main Cooling Reservoir can be preserved during low river flow conditions.

20. Flow Meter Instrumentation: Instrumentation was installed in the reservoir makeup
pipeline in March 2008 to verify surface water diversion consistent with the surface
water supply contract.

21. Fire Protection System: Extensive work has been done over the last 3 years to fire
hydrants and valves to repair internal and external leakage.

22. Kaydon Units: Use of the Kaydon units was discontinued for turbine electro
hydraulic control fluid filtration in 2008.

Water Management during Drought Conditions

The water right for the South Texas Project, granted with a 1974 priority date, includes a
special provision to limit diversion from the Colorado River to 55% of the flow over
300 cubic feet per second, to protect inflows during low river flow conditions. As the last
diversion point on the Colorado River just upstream from Matagorda Bay, the diversion
facility is within the tidal influence of the Gulf of Mexico. As mentioned previously,
reservoir quality is maintained by selective pumping during high river flow conditions
(>1200 cfs). The contract Water Delivery Plan shown in the table below has been
incorporated into standard operating procedures that require actions at decreasing Main
Cooling Reservoir levels, where reservoir water quality is sacrificed to maintain level
during drought conditions.

Main Cooling Reservoir (MCR) Level Actions

Normal operating level between 40 and Pumping under River Permit when river conductivity is

49 feet Mean Sea Level (MSL) <2100 pis/cm OR River TDS level is < 1260 mg/L.
(Notes 1, 2 & 6)
Pumping under River Permit when river conductivity is
< MCR conductivity. (Notes 1, 2, & 6)

MCR level between 36 and 40 feet MSL IF water deliveries are being made to meet bay and

estuary requirements, THEN daily communications with
LCRA are required, as necessary. (Note 3)
(Chemistry/Environmental action)

MCR Level at 37 feet MSL STPNOC requests LCRA to prepare for delivery of
backup water when MCR level drops to 35 feet MSL.
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Pumping under River Permit when river conductivity is
<10,000 pts/cm OR River TDS level <6000 mg/L. (Note

MCR level between 32 and 36 feet MSL 1) Daily communications, as necessary, with the LCRA if

deliveries are being made to meet bay and estuary
requirements. (Note 3) (Chemistry/Environmental action)
LCRA begins staged deliveries of firm water to ensure that
MCR level does not drop below 27 feet MSL. (Notes 4 & 5)

MCR level below 35 feet MSL Delivery of firm water subject only to the LCRA bay and
estuary restrictions; NOT River Permit stream flow restrictions.

Note 1: Current stream flow restrictions of 55% of river flow over 300 cubic feet per second
(cfs) would apply unless and until such time as permit is amended to establish other
limitations for diversion.

Note 2: Reservoir blowdown will commence as necessary to maintain MCR water at an
average of 3000 ps/cm.

Note 3: To maintain MCR level as high as possible, the LCRA will communicate to STPNOC
if the LCRA determines that any additional supply may be available in the river for
diversion by STPNOC over and above the amounts to be supplied by the LCRA to
meet its other demands. STPNOC may divert such water at its discretion, subject only
to the LCRA bay and estuary restrictions. Any diversions of water by STPNOC that is
made available under this condition and that would not be permitted under the River
Permit stream flow restrictions would count towards the maximum quantities to be
made available as provided in Note 4.

Note 4: The LCRA will provide firm water for diversion by STPNOC up to installed pumping
capacity, with a minimum rate to be specified by STPNOC to assist in maintaining the
reservoir level at or above 27 feet MSL. Under no circumstances will the LCRA make
available firm supply under this condition totaling more than 20,000 acre feet per year
(af/y) (rolling five-year average) for 2-unit operation OR 40,000 af/y (rolling five-year
average) for any additional generation capacity.

Note 5: At 30 feet MSL, STPNOC and the LCRA will pursue an emergency suspension of
permit pumping restrictions. (Chemistry/Environmental action)

Note 6: WHEN river conductivity exceeds addendum specifications, THEN diversion only
allowed with approval from Chemistry or Environmental Management.

Water Conservation Goals and Initiatives

Although no routine discharge has occurred to date from the Main Cooling Reservoir,
current projections on reservoir water quality and additional demands up-river may
necessitate use of our permitted reservoir blowdown system to maintain water quality.
The 2006 revision to the Lower Colorado Regional Water Plan reflects use of as much as
80,000 acre-feet per year by 2010 and the 2011 revision to the plan will reflect full
utilization of the water right by 2020 to support four unit operations, making a run-of-
river surface water reduction goal impractical other than to stay below the permitted
amount under the water right for surface water and below the water supply contract for
stored water.

STP Nuclear Operating Company is committed to operating the South Texas Project in a
safe, reliable, economical and environmentally sound manner. Water conservation is part
of this commitment. In reviewing water conservation measures, the ability to conserve
water is most often a function of the design of the installed equipment and therefore there
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is limited potential to conserve additional water after a system is installed. Including
water conservation, and its associated economic benefit, as one of the considerations used
when comparing new project alternatives may ultimately have the greatest impact on
water use at the generating station in the future. Additional water conservation measures
will be evaluated and implemented, when practical.

General water conservation initiatives are listed below.

1. Consider water conservation and its economic benefit when evaluating modification
and project alternatives for systems, processes, or equipment that use water.

2. Monitor the quantity and quality of incoming water from both groundwater and
surface water sources.

3. Ensure water leaks are prioritized and repaired in a timely manner.
4. Provide water conservation awareness to station personnel.

Specific conservation initiatives are listed below.

1. Continue with the plan to raise the Main Cooling Reservoir maximum operating level
from 47' to 49' MSL.

2. Calibrate the instrumentation in the reservoir makeup pipeline to verify surface water
diversion consistent with the surface water supply contract.

3. Monitor the amount of demineralized water produced per day.
4. Measure the amount of water being returned to the Main Cooling Reservoir via the

well water header pressure relief valve to determine if a cost-effective alternative
exists.

5. Add a totalizer to the Nuclear Support Center cooling tower blowdown supply line to
optimize the amount of water supplied to the cooling tower.

Water Conservation Plan Elements

Recommendations, evaluations and revisions to this plan will be tracked using the South
Texas Project Corrective Action Program.

Water Use Measurement

Surface water is diverted from the Colorado River and stored in the Main Cooling
Reservoir located onsite. River water is diverted using two 240 cubic feet per second and
two 60 cubic feet per second pumps to the Main Cooling Reservoir through a 108-inch
pipeline where the water is used for cooling. The quantity of surface water diverted is
conservatively estimated using pump capacity and run time.

Groundwater supplied from five onsite wells located at the generating station is used for
potable water and other industrial uses. Groundwater is measured at each well using an
inline flow totalizer. Reports on water usage are submitted annually to the Texas
Commission on Environmental Quality and the Texas Water Development Board.
Reports of groundwater usage are also submitted to the Coastal Plains Groundwater
Conservation District annually.
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Leak Detection

Inspection of piping for leaks is viewed as a normal part of all employees' duties.
Operations personnel perform routine inspections each day; they note any evidence of
leaks and submit work requests for repairs. Employees also report plumbing leaks
promptly. A procedure has been developed for leak identification and prioritization for
timely repair (OPGP03-ZA-0133, Fluid Leak Management Program). The program also
provides guidance for a proactive approach to preventing leaks.

Best Management Practices

Best Management Practices (BMP) 2 that were considered during the development of this
plan are as follows:

" Industrial Water Audit
* Industrial Submetering

Industrial Water Audit

The Industrial Water Audit BMP was used to identify the relationship between water
coming into the facility and the various uses of water within. Based on the 2008 annual
water use report, the largest use of surface water (100%) was evaporation and designed
leakage from the Main Cooling Reservoir. The two largest uses of groundwater (80%) at
the facility are associated with the production of demineralized water and makeup to the
47-acre Essential Cooling Pond.

Industrial Submetering

The Industrial Submetering BMP was used to consider calibrating the meter in the
reservoir makeup pipeline to verify surface water diversion. This meter has been
installed but has not been calibrated at the higher river flows due to the prolonged
drought that started in 2008. This BMP was also used to consider addition of meters or
other flow totalizers for potable water supply as well as the Nuclear Support Center
cooling tower water supply. Additional evaluation of adding a flow totalizer or other
measure device in the makeup line to the Essential Cooling Pond was not feasible due to
its underground location and safety function. Adding a totalizer in the secondary makeup
line also proved to not be feasible. A strap on flow meter is used periodically to estimate
the supply to the secondary system.

2 Water Conservation Best Management Practices Guide, Texas Water Development
Board Report No. 362, November 2004.
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Other Water Planning and Conservation Involvement

The South Texas Project was chosen to represent the electric generating utility interest
for the water-planning region that encompasses the Colorado River Basin. The South
Texas Project actively participates in the Lower Colorado Regional Water Planning
Group to identify strategies to meet future water supply demand projections for the
region and update the regional plan accordingly. The South Texas Project was also
actively involved in providing review and comment on the Coastal Plains Groundwater
Conservation district rules prior to their adoption and subsequent revision.

Regional Water Planning and Coordination

This plan is effective May 1, 2009 and the next revision must be submitted not later than
May 1, 2014, and every five years after that date to coincide with the Lower Colorado
regional water planning process.
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I Reservoir Makeup Pumping Facility I
1.0 Purpose and Scope

1.1 Provide instructions for operation of the Reservoir Makeup Pumping Facility
(RMPF).

2.0 References

2.1 Procedures / SPRs

2.1.1 OPOP02-AE-0005, 138KV Circuit Switcher Operation

2.1.2 OPOP02-NM-0001, Cathodic Protection Systems

2.1.3 OPOP02-WW-0001, Well Water System Operations

2.1.4 OPOP02-CW-0001, Circulating Water System Pump Operation

2.1.5 OPGP03-ZI-0032, Miscellaneous Safety

2.1.6 OPOPO1-ZO-0004, Extreme Cold Weather Guidelines

2.1.7 MATS Item 8901279-936 (SPR 890552)

2.2 P&IDs

2.2.1 9Y500F10008, RMPF Traveling Water Screens

2.2.2 6Y500F 10009, Reservoir Makeup Pumps

2.3 Logic Diagrams

2.3.1 0-Z-40325, Reservoir Make-up Wtr Pmps

2.3.2 0-Z-40326, Screen Wash Spray Valves

2.3.3 0-Z-40328, Screen Wash Pumps No. 11, 12 and 13

2.3.4 0-Z-40330, Reservoir Make-up Pumps Discharge Valve

2.3.5 0-Z-4033 1, Screen Wash Sluice Valves
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2.4 Electrical One-Line Diagrams

2.4.1 0-E-1208-0, 4160V Switchgear IM

2.4.2 O-E-1210-E, Reservoir Makeup Pump Facilities 125 VDC

2.4.3 O-E-1401-L, 480V MCC 1M2

2.4.4 0-E-1400-I, 480V MCC IMI

2.4.5 0-E-1402-I, 480V MCC 1M3

2.4.6 0-E-2982-5, Power & Control

2.4.7 0-E-6273-3, Control Wiring Diagram

2.4.8 0-E-1209-I, 480V Switchgear IM

2.5 DCN MD2986, Removal of River Water Makeup Pumps 5, 6, 7, & 8

2.6 NDCC 95-9137-7, Abandoned in place Traveling Screens 1 and 14 through 24

2.7 DCP 97-12632-2, Removal of RMPF Discharge MOVs 005, 006, 007, & 008

2.8 Environmental Report of June 16, 1987

2.9 NUREG-1 171, Final Environmental Statement of August 1986

2.10 ST-HL-FC- 106, Correspondence Between HL&P and USEPA

2.11 VTD-Z010-0007, Instruction Manual Duplex Strainer, Gate Type, 570 Series

2.12 CR 05-15975, Seal Water Booster Pump Damage Due to Loss of Facilities Transformer

2.13 Amended and Restated Contract Between the Lower Colorado River Authority and STP
Nuclear Operating Company (effective January 1, 2006)

2.14 CREE 09-322-415, procedural guidance to operate the River Screen Wash Seal Water
System in temperatures below 340 Fahrenheit. No longer valid due to DCP 09-91-162

2.15 VTD-C 173-0014, C&D Technologies Are Series Single Phase Input Installation And
Operating Instructions For Standby Power Chargers.

2.16 DCP 09-91-162, RMPF Screen Wash without seal water
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I Reservoir Makeup Pumping Facility I
I

3.0 Prerequisites

3.1 ENSURE RMPF Cathodic Protection is aligned per OPOP02-NM-0001,
Cathodic Protection Systems.

3.2 ENSURE the following Lineup are complete:

* Lineup 1, Valve Lineup

" Lineup 2, Instrument Vent Lineup

* Lineup 3, Control Panel Lineup

3.3 WHEN work is being performed in the battery room, THEN ENSURE a
portable eye wash station is available per OPGP03-ZI-0032, Miscellaneous
Safety.

0
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Reservoir Makeup Pumping Facility

4.0 Notes and Precautions

4.1 WHEN the RMPF will be completely de-energized, THEN the Battery Chargers AND
Battery SHOULD be secured from the DC buss per Section 6.0 Battery and Battery
Charger Operations.

4.2 WHEN re-energizing AC power to the RMPF following a power outage, THEN the battery
SHOULD be placed in service prior to restoring AC to the RMPF for breaker control.

4.3 The makeup pump discharge valve pits are enclosed spaces. An oxygen (02) monitor
SHALL be used when working/operating in the discharge valve pits.

4.4 WHEN Colorado River flow is >10000 cfs, THEN RMPF Traveling Screens SHOULD be
rotated shiftly to prevent silting up of the screens.

4.5 Traveling screens SHOULD NOT be rotated unless screen wash water pressure is greater
than or equal to 80 psig nozzle pressure.

4.6 During pumping operations with the traveling screens non-operational and a differential
water level is indicated, pumping capacity SHOULD be reduced to eliminate the
differential water level.

4.7 Screen Wash Pump 11 and 12 supplies their own seal water.

4.8 Bearing water flow SHOULD be maintained to the Reservoir Make-up Pumps
continuously to preclude entry of foreign material into the bearings.

4.9 IF bearing water flow is lost to any Reservoir Make-up Pump, THEN bearing water flow

SHALL be re-established for 30 minutes prior to restarting the affected pump.

4.10 Motor duty cycles for RMPF Pump starts are as follows:

4.10.1 One unit MAY be started every 60 seconds.

4.10.2 For a cold start, two consecutive starts MAY be attempted. IF the two attempted
starts fail, THEN another start MAY NOT be attempted for one hour.

4.10.3 For a hot start, one restart MAY be attempted. IF the restart attempt fails,
THEN another start SHALL NOT be attempted for one hour.

4.10.4 After a station power failure, an RMPF Pump MAY be restarted after one hour
has elapsed since power restoration.

4.10.5 All start attempts SHALL be made with the discharge valve 20-25 percent open.
The RMPF Pump discharge valve must be at least 20% open for pump start
permissive.

4.11 RMPF discharge valves are normally maintained in "AUTO" except for manual pump
starts/stops per Section 13.0, Pumping Operations.
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4.12 Pumping rate diversion SHALL NOT exceed 55% of river flow in excess of 300 cfs at the
diversion point. (Environmental Limit)

4.13 Maximum instantaneous pumping rate SHALL NOT exceed 1200 cfs. Present capacity
with 4 pumps is 600 cfs. (Environmental Limit)

4.14 Maximum annual diversion SHOULD NOT exceed 102,000 acre feet of water.
(Environmental Limit)

4.15 WHEN conductivity in the pump bay is greater than 2100 ps/cm, THEN pump only as
specified in Addendum 3, Main Cooling Reservoir Water Delivery Plan During Drought
Conditions AND with additional conductivity monitoring by Chemistry. WHEN river
conductivity exceeds the maximum specifications of Addendum 3, Main Cooling Reservoir
Water Delivery Plan During Drought Conditions, THEN diversion is only allowed with
approval from Chemistry or Environmental Management.

4.16 Chemistry is responsible for additional monitoring of conductivity when pump bay is
greater than 2100 ps/cm and pumping is sustained.

4.17 Reservoir level SHALL NOT be raised greater than +47 feet using CWIS Local digital
level indicator (PREFERRED) or ICS WAVE Point L6537 (ALTERNATE).

4.18 Guidance for reservoir level control is provided in Addendum 3, Main Cooling Reservoir
Water Delivery Plan During Drought Conditions.

4.19 During pumping operations, the River Flow Rate vs. Maximum Allowed Pumping
Rate/Pump Combination SHOULD be verified at least twice per shift.

4.20 The following limitations apply due to the 10 hour lag time between the Bay City gauging
station and the RMPF.

4.20.1 IF river flow increases, THEN a 10 hour wait period SHALL be observed before
increasing the flow to the reservoir.

4.20.2 IF river flow decreases, THEN credit SHALL NOT be taken for the 10 hours.
Flow to the reservoir SHALL be decreased immediately.

4.21 The LCRA web site and the USGS web site use the same gauge, therefore it is acceptable
to use either web site for river information. The times SHOULD be noted as the web site
updates MAY NOT occur at the same time, the 10 hour requirements are still valid.

4.22 The Bay City GAUGE is specified in the contractual agreement with LCRA, so the Lane
City gauge SHOULD NOT be used.

4.23 IF Seal Water is lost to an operating RMPF Pump, THEN the affected pump SHALL be
immediately stopped by placing the appropriate control switch in "PULL FOR E. STOP".

4.24 Pump area SHALL remain free of articles that could get caught by the rotating pump shaft
or block motor ventilation.
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4.25 RMPF Pump motor oil reservoirs SHALL be maintained at normal operating levels to
prevent bearing damage.

4.26 IF performing the first RMPF Pump start, THEN two people, with radios, are required to
monitor pump amperage. This is performed to protect the pump/motor in the event that the
pump bay has silted up. This is NOT required on subsequent pump starts.

4.27 Starting current for an initial RMPF Pump start SHALL be observed at the respective
breaker cubicle. IF the starting current DOES NOT return to an acceptable run current
within 10 seconds after RMPF Pump start, THEN the associated RMPF Pump control
switch SHALL be immediately placed in the "PULL FOR E. STOP" position.

4.28 Only one operating RMPF Pump SHOULD be shutdown at a time. IF a 240 cfs AND a 60
cfs pump are operating, THEN the 240 CFS RMPF Pump SHOULD normally be shutdown
before the 60 cfs RMPF Pump.

4.29 WHEN the river flow dictates a RMPF Pump configuration with only a 240 cfs pump in
operation for maximum reservoir makeup per Addendum 2, River Flow Rate vs Maximum
Allowed Pumping Rate/Pump Combination, THEN a 60 cfs pump MAY be secured before
the 240 cfs as noted prior to Steps 13.10.2.1 and 13.11.2.1.

4.30 A MINIMUM of 5 minutes SHOULD be allowed between sequential RMPF Pump stops
to minimize hydraulic surges in the pipeline.

4.31 IF a RMPF Pump critical bearing temperature is reached, THEN the applicable pump
SHALL be shutdown as rapidly as possible. (Reference 2.1.7)

Upper bearing: Alarm 185 0F
Critical 200OF

Lower bearing: Alarm 160OF
Critical 175 0F

4.32 The 138 KV Transformer Circuit Switcher SHALL NOT be operated unless the loads on
the transformer secondary are deenergized. This restriction DOES NOT apply to
emergency conditions.

4.33 Standard electrical safety precautions SHALL be observed.

4.34 Fire Protection SHALL be notified prior to deenergizing MCC 1M2, due to loss of power
to the local Fire Protection Panel.

4.35 The Seal Water Booster Pumps SHALL NOT be allowed to run without the Well Water
System in operation.

4.36 A minimum of 1 Sand Separator SHALL be in service at Well Water Pump 7 prior to
placing any RMPF Pumps in service which require seal water.
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4.37 To prevent exceeding the design pressure of the oil coolers for RMPF Pumps 3 and 4, only
the "MOTOR OIL COOLER INLET" valves SHALL be throttled to maintain required oil
cooler flow.

4.38 Battery Room Ventilation SHALL be in continuous operation. IF Battery Room
Ventilation fails during an equalizing charge, THEN the battery equalizing charge SHALL
be secured.

4.39 IF battery acid is spilled on skin or in eyes, THEN the affected area SHALL be washed
immediately to avoid injury.

4.40 Smoking and sparks are prohibited in the Battery Room. Insulated non-sparking tools only
are allowed in the Battery Room.

4.41 WHEN energizing the Battery Charger, THEN the Battery Charger DC Breaker SHALL be
closed prior to closing the charger AC Breaker.

4.42 WHEN deenergizing the Battery Charger, THEN the Battery Charger AC Breaker SHALL
be opened prior to opening the DC Breaker.

4.43 IF a ground fault exists on the battery or the Battery Charger, THEN the battery SHALL
NOT be charged.

4.44 The twelve available traveling screens are flush with the river shoreline and SHOULD all
be operational. A material condition report SHALL be initiated for any of the available
traveling screens NOT operational.

4.45 The RMPF intake structure has the following design features:

4.45.1 The maximum approach velocity to the traveling water screens is 0.5 feet per
second.

4.45.2 Fish passageways were constructed in the wing walls between the traveling
screens to facilitate fish migration parallel to the screen faces.

4.45.3 A sluice and discharge line was installed for the purpose of returning all
impinged organisms directly to the river, downstream of the intake structure,
immediately after being backwashed from the screens.

4.46 When outside ambient temperatures < 250 F, THEN Secure RMFP Operations as follows:

0 Stop Reservoir Make-up Pumps per Step 13.12.

• Secure Screen Wash Operations per Section 15.0
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4.47 Power to the Well Water System will be lost with a loss of the 138 KV
Facilities Transformer. If the Seal Water Booster Pumps are running, pump
damage will occur. To prevent this, the Seal Water Booster Pumps and the
Screen Wash Pumps SHALL be secured following each RMPF pumping/screen
wash evolution. The Seal Water Booster Pumps and the Screen Wash Pumps
will also have to be placed in service prior to the start of any RMPF
pumping/screen wash evolution.
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5.0 Electrical Operations

5.1 Electrical alignment of the RMPF

5.1.1 ENSURE the following Breakers on "125 VOLT DISTRIBUTION
PANEL DCDP 20 A" are in the "ON" position:
5.1.1.1 BKR 2 (125VDC Battery and 2M Charger to Bus

DCDP20A)

5.1.1.2 BKR 4 (138 KV Circuit Switcher)

5.1.1.3 BKR 6 (High Speed Ground Switch)

5.1.1.4 BKR 8 (4160V Switchgear IM)

5.1.1.5 BKR 10 (480V Switchgear IM)

5.1.2 ENSURE the "125 VOLT CONTROL POWER BREAKER" inside
4160V Switchgear 1M/13 cubicle is in the "ON" position.

5.1.3 ENSURE the "125 VDC CONTROL CIRCUIT" breaker inside the
480V LC 1M!1B cubicle Control Panel is in the "ON" position.

5.1.4 VERIFY AC power is available on the feeder to the 138 KV River
Service Transformer, by contacting the Control Room.

5.1.5 VERIFY the following conditions on the RMPF 138 KV River
Service Transformer:

NOTE

The 25°C mark is the normal level at 25'C oil temperature. IF temperature is GREATER
THAN 25°C, THEN the oil level SHOULD be above the 25°C mark.

5.1.5.1 Oil level in Main Tank is between the "HI" mark and
"LO" mark.

5.1.5.2 Oil level in ALL three transformer bushings is between
the "HI" and "LO" level indication.

5.1.5.3 ALL oil cooling system valves are in the "OPEN" position.
(W. side of Transformer, 6 inlet and 6 outlet)

5.1.5.4 ENSURE transformer Nitrogen pressure between 0.5
psig and 6.5 psig as indicated locally.

5.1.6 VERIFY oil level in the main tank is between the "HI" mark and the
"LO" mark on the 1500 KVA 4160V/480V Transformer.
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5.1.7 IF the Circuit Switcher is NOT coupled, THEN REFER TO
OPOP02-AE-0005, 138KV Circuit Switcher Operation, to couple the
Circuit Switcher.

5.1.8 PERFORM a visual inspection of the following to ensure system
ready for operation:

5.1.8.1 The Circuit Switcher is locked in the "COUPLED"
position. (At Circuit Switcher local cabinet)

NOTE

The term "brain" used in the following step is referring to the unit for operating disconnects
and is located at each circuit switcher interrupter. Although the target is NOT reliable until
after the circuit switcher is closed, it MAY indicate a broken linkage.

5.1.8.2

5.1.8.3

NO yellow targets are visible on brain unit.
(Window on North side of brain unit for each interrupter)

NO red targets are visible for SF6 gas.
(Window on East side of circuit switcher interrupter)

5.1.9 ALIGN the 138 KV River Service Transformer controls as follows:
(Local Cabinet, South side of transformer)

5.1.9.1 ENSURE the following manual power supply breakers
are in the "ON" position:

a. 8-1 POT Circuit

b. 8-2 Fan Control

c. 8-3 LTC Control

d. 8-4 Heater Circuit

e. 8-5 LTC Motor Circuit
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5.1.10 ENSURE the River Service Transformer controls are aligned as
follows: (local cabinet, South side of transformer)

5.1.10.1 "43" Fans "MAN/AUTO" Switch is in the "AUTO"
position.

5.1.10.2 "TS" Switch is in the "RELAY/OPERATE" position.

5.1.10.3 "43T" Control Selector Switch is in the "MANUAL
CONTROL" position.

5.1.10.4 "CS" Control Switch is in the "NEUTRAL" position.

5.1.10.5 VERIFY 10 amp Fuse Window indicates NOT
BLOWN.

5.1.11 ENSURE the 86 Lockout AND 86-1 Lockout and the associated relay
targets are reset. (4160V Switchgear cubicle IM/6 and cubicle 1M/7)

CAUTION

The High Speed Ground Switch in the tripped position is NOT a normal alignment. The
Shift Manager/Unit Supervisor SHOULD contact AEP TDSP to investigate the cause of the
trip.

5.1.12 IF the High Speed Ground Switch is tripped, THEN ARM the High
Speed Ground Switch as follows:

5.1.12.1 ROTATE "TIGS" handle to the "LATCH" position.

5.1.12.2 ROTATE "TIGS" handle to the "NORMAL" position.

5.1.13 ENSURE local high speed ground switch "GO14" isolation link
closed.

5.1.14 ENSURE ALL Reservoir Make-up Pump Control Switches are in the
"PULL FOR E. STOP" position.

5.1.15 ENSURE the "REMOTE/LOCAL M/U STA/SPILLWAY
TRANSFER SWITCH" is in the "LOCAL" position. (ZLP-500)

5.1.16 VERIFY ALL Loads Breakers are in the "OFF" position for the
following 480V MCC's:

* 480VMCC IMI

* 480V MCC 1M2

* 480V MCC 1M3
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5.1.17 VERIFY ALL 4160V Switchgear I M Breakers are in the "OPEN"
position.

5.1.18 VERIFY 480V LC IM/1C "4160V SWGR IM TO 480V LC IM"
is in the "OPEN" position.

5.1.19 VERIFY the following 480V LC IM Feeder Breakers are in the
"OPEN" position:

0 LC 1M/2C "TO 480V MCC 1M3"

0 LC 1M/1D"TO480VMCC IMI"

0 LC 1M/2D "TO 480V MCC 1M2"

5.1.20 ENSURE the following prior to energizing the 138 KV River Service
Transformer or any other RMPF electrical equipment:

* Personnel are clear of equipment.

* ALL temporary grounding devices are removed.

" Electrical equipment enclosures are closed and clear of obstacles
or potential hazards.

5.2 ENERGIZE the 138 KV River Service Transformer as follows:

5.2.1 IF 138 KV Circuit Switcher manual operation is required, THEN
CLOSE the 138 KV Circuit Switcher per OPOP02-AE-0005, 138KV
Circuit Switcher Operation, AND GO TO Step 5.2.3.

5.2.2 CLOSE the 138 KV Circuit Switcher with the "INCOMING LINE"
Remote Control Switch at 4160V Switchgear 1M/7.

5.2.3 VERIFY CLOSED indication for Incoming Line at 4160V
Switchgear 1 M/7.
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CAUTION

IF the 138 KV Circuit Switcher DOES NOT close after 2 attempts, THEN the Unit 2 Shift
Manager SHALL be notified.

5.2.4 ENSURE by visual observation the following after closing the Circuit
Switcher:

0 Disconnects are fully engaged

* NO yellow targets are visible on brain unit
(Window on North side of brain unit for each interrupter)

* NO red targets are visible for SF 6 gas
(Window on East side of circuit switcher interrupter)
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5.3 Energizing RMPF Electrical Distribution System.

5.3.1 CLOSE the "4160V SWGR IM TO 480V LC IM XFMR" breaker
to energize the 1500 KVA 4160/480V Transformer.
(4160 V SWGR 1M/1)

5.3.2 VERIFY CLOSED indication for "4160V SWGR IM TO 480V LC
IM XFMR" at 4160V Switchgear 1M/1.

NOTE

The toggle switch located on the breaker panel SHOULD be in the "ON" position prior to
operating any breaker on 480 VAC Load Center. (This allows power to recharge closing
springs)

5.3.3 CLOSE the "4160V SWGR IM TO 480V LC IM" Supply Breaker
using the "MAIN" control switch to energize 480 VAC LC IM.
(480 VAC SWGR IM/iB)

5.3.4 VERIFY CLOSED indication for "4160V SWGR IM TO 480V LC
IM" at 480V LC IM/iC.

5.3.5 VERIFY 480V LC IM voltages using the voltmeter and selector
switch to view all phases. (480 VAC SWGR IM/IB)

5.3.6 CLOSE "MCC IMI FEEDER BREAKER" (480V LC IM/ID) using
the Control Switch at 480V LC IM/lB.

5.3.7 VERIFY "CLOSED" indication for "MCC IMI FEEDER
BREAKER" at 480V LC IM/1D.

5.3.8 CLOSE "MCC 1M2 FEEDER BREAKER" (480V LC 1M/2D) using
the Control Switch at 480V LC IM/IB

5.3.9 VERIFY "CLOSED" indication for "MCC 1M2 FEEDER
BREAKER" at 480V LC IM/2D.

5.3.10 CLOSE "MCC 1M3 FEEDER BREAKER" (480V LC 1M/2C) using
the Control Switch at 480V LC IM/IB

5.3.11 VERIFY "CLOSED" indication for "MCC 1M3 FEEDER
BREAKER" at 480V LC IM/2C.
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5.3.12 ADJUST voltage as necessary, to approximately 4200 volts.
(local cabinet, South side of transformer)

5.3.13 PLACE "43T" Control Selector Switch is in the "AUTO CONTROL"
position. (local cabinet, South side of transformer)

5.3.14 IF the Tap Changer (S side of Transformer, 6 ft above local cabinet)
begins stepping greater than 2 steps either direction, THEN
PERFORM the following: (local cabinet, South side of transformer)

5.3.14.1 PLACE "43T" Control Selector Switch is in the
"MANUAL CONTROL" position.

5.3.14.2 ADJUST voltage to approximately 4200 volts.

5.3.14.3 REQUEST Electrical Maintenance assistance in
resetting the tap changer.

5.3.15 WHEN the Load Tap Changer has Stabilized, THEN DEPRESS the
"POSITION INDICATOR RESET" pushbutton to reset the
High/Low Indications.

5.3.16 PERFORM Lineup 4, Electrical Lineup for MCC's IMI and 1M2.

NOTE

The battery SHOULD be recharged before battery terminal voltage decreases to 104
volts. Electrical Maintenance SHOULD be notified so that the quarterly battery
inspection PM is performed no less than 72 hours and no more than 7 days after power
is restored.

5.3.17 PERFORM Section 6.0 to align a battery charger for service.

5.3.18 COMPLETE Lineup 4, Electrical Lineup.

5.3.19 ENSURE RMPF Cathodic Protection System in service per
OPOP02-NM-0001, Cathodic Protection Systems.

5.3.20 IF RMPF AC power has been off for a significant amount of time
(greater than 8 hours), THEN REQUEST Electrical Maintenance
perform the quarterly battery inspection PM no less than 72 hours
and no more than 7 days after power is restored.
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5.4 Deenergizing 480V MCC IMI

5.4.1 ENSURE Reservoir Make-up Pumps are secured per Step 13.12.

5.4.2 ENSURE ALL Load Breakers on 480V MCC IMI are in the
"OFF" position.

5.4.3 OPEN "MCC IMI FEEDER BREAKER" (480V LC IM/1D) using
the Control Switch at 480V LC IM/lB.

5.4.4 VERIFY "OPEN" indication for "MCC IM I FEEDER BREAKER"
at 480V LC 1M/1D.

5.5 De-energizing 480V MCC 1M2

5.5.1 NOTIFY Fire Protection that MCC 1M2 is to be deenergized.
(Local Fire Protection power)

5.5.2 DEENERGIZE Battery Chargers IM and 2M in accordance with
Step 6.3.

5.5.3 ENSURE ALL Load Breakers on MCC 1M2 are the "OFF" position.

5.5.4 OPEN "MCC 1M2 FEEDER BREAKER" (480V LC 1M/2D) using
the Control Switch at 480V LC IM/IB

5.5.5 VERIFY "OPEN" indication for "MCC 1M2 FEEDER BREAKER"
at 480V LC 1M/2D.
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CAUTION

DO NOT allow the battery to be fully discharged. The 138 KV Circuit Switcher Motor
Operator requires DC power to be able to energize the RMPF AC system

5.6 Deenergizing 480V MCC 1M3

5.6.1 ENSURE the Screen Washing System is secured per Section 15.0.

5.6.2 ENSURE ALL Load Breakers on 480V MCC 1M3 are in the "OFF"
position.

5.6.3 OPEN "MCC 1M3 FEEDER BREAKER" (480V LC IM/2C) using
the Control Switch at 480V LC IM/IB

5.6.4 VERIFY "OPEN" indication for "MCC 1M3 FEEDER BREAKER"
at 480VLC 1M/2C.
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5.7 Deenergize 4160V Switchgear IM:

5.7.1 ENSURE the following 480V MCCs are DEENERGIZED:

* 480VMCC 1M1

* 480V MCC 1M2

" 480V MCC 1M3

5.7.2 OPEN the "4160V SWGR IM TO 480V LC IM" Supply Breaker
using the "MAIN BREAKER" control switch.
(480 VAC SWGR IM/1B)

5.7.3 VERIFY "OPEN" indication for "4160V SWGR IM TO 480V•LC
IM" at 480V LC IM/iC.

5.7.4 OPEN the "4160V SWGR IM TO 480V LC IM XFMR" breaker.
(4160 V SWGR 1M/1)

5.7.5 VERIFY "OPEN" indication for "4160V SWGR IM TO 480V LC
IM XFMR" at 4160 V SWGR 1M/1.

5.7.6 IF 138 KV Circuit Switcher manual operation is required, THEN
OPEN the 138 KV Circuit Switcher per OPOP02-AE-0005, 138 KV
CIRCUIT SWITCHER OPERATION, AND GO TO Step 5.7.8.

5.7.7 OPEN the 138 KV Circuit Switcher using the "INCOMING LINE"
Remote Switch on 4160 V SWGR 1M/7.

5.7.8 VERIFY "OPEN" indication for "INCOMING LINE" at 4160 V
SWGR 1M/7.

5.7.9 IF desired to decouple the 138 KV Circuit Switcher, THEN REFER
TO OPOP02-AE-0005, 138KV Circuit Switcher Operation.
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CAUTION

DO NOT allow the battery to be fully discharged. The 138 KV Circuit Switcher Motor
Operator requires DC power to be able to energize the RMPF AC system.

5.7.10 MONITOR the battery voltage AND specific gravity.

5.7.11 PERFORM a battery charge before battery terminal voltage reaches
104 volts or 1.75 volts across a cell.

5.7.12 IF the AC system AND one Battery Charger can NOT be restored
within 8 hours, THEN OPEN the DC Feeder Breakers to DCDP 20A
for Battery Charger IM and 2M before the Battery is completely
discharged.

* BKR 2 (125VDC Battery and 2M Charger to Bus DCDP20A)

" BKR 1 (IM CHARGER TO BUS DCDP 20A)

0 BKR 12 (2M CHARGER TO BUS DCDP 20A)
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6.0 Battery and Battery Charger Operations

NOTE

* WHEN the RMPF will be completely de-energized, THEN the Battery Chargers AND
Battery SHOULD be secured from the DC buss per Section 6.0 Battery and Battery
Charger Operations.

* WHEN re-energizing AC power to the RMPF following a power outage, THEN the battery
SHOULD be placed in service prior to restoring AC to the RMPF for breaker control.

* The Battery chargers are NOT designed for load share. When swapping chargers, secure
the in-service charger before starting up the other charger. A single charger will maintain
the battery fully charged.

* Initial system startup from a complete shutdown condition requires the performance of
Steps 6.1 through 6.2.9.

" Steps 6.2.2 through 6.2.8 are to be performed to startup an individual Battery Charger.

" Step 6.3 is to be performed to secure an individual Battery Charger.

* Step 6.4 is to be performed to deenergize the RMPF Battery.

* Step 6.5 is to be performed to return the RMPF Battery to service.

6.1 IF restoring power to the RMPF, THEN PERFORM the following:

6.1.1 WHEN AC power is available, THEN ENSURE Battery Room
Ventilation is in service.

6.1.2 ENSURE Battery Cell Fill Caps and Flash Arrestors are in place on
each cell.

6.1.3 ENSURE 480V MCC 1M2 is energized.

6.1.4 VERIFY Battery Charger IM AC Breaker, "CB 1" is in the "OFF"
position. (front of battery charger)

6.1.5 VERIFY Battery Charger 2M AC Breaker, "CB 1" is in the "OFF"
position. (front of battery charger)

6.1.6 VERIFY Battery Charger IM DC Breaker, "CB 2" is in the "OFF"
position. (front of battery charger)

6.1.7 VERIFY Battery Charger 2M DC Breaker, "CB 2" is in the "OFF"
position. (front of battery charger)

6.1.8 ENSURE the 120 VAC Space heater Feeder Breakers are in the
"ON" position.

* DP20-B BKR 24 SPACE HTR for Battery Charger IM

* DP20-B BKR 26 SPACE HTR for Battery Charger 2M
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6.2 PERFORM the following to place RMPF DC System Chargers in service:

6.2.1 ENSURE DCDP 20A BKR 2 (125VDC Battery and 2M Charger to
Bus DCDP20A) in the "ON" position.

6.2.2 ENSURE the DC Feeder Breaker to DCDP 20A for the selected
Battery Charger in the "ON" position.

* BKR 1 (IM CHARGER TO BUS DCDP 20A) (50amp)

* BKR 12 (2M Charger to Bus DCDP20A) (50amp)

6.2.3 ENSURE AC Feeder Breaker for selected Battery Charger in the
"ON" position:

* 480V MCC 1M2/C1U "BATTERY CHARGER IM"

* 480V MCC 1M2/C1L "BATTERY CHARGER 2M"

NOTE

* The Battery chargers are NOT designed for load share.

* When swapping chargers, secure the in-service charger before starting the other charger.

* A single charger will maintain the battery fully charged.

* The high initial in-rush current charging the filter capacitors MAY cause ANY of the DC
breakers to trip. This is an expected occurrence for the startup procedure.

* IF ANY DC breakers trip, THEN the affected breakers SHOULD be RESET AND
placed back in the "ON" position.

The RMPF Battery Chargers MAY be energized using either method.

* Alternate - Breakers for the chargers are closed AC first, Wait for voltage to build to
normal range, then DC. (Step 6.2.4) This method reduces the number of tripped breakers
and SHOULD be the preferred method.

* Normal - Breakers for the chargers are closed DC first, then AC. (Step 6.2.4)

6.2.4 IF desired to perform the ALTERNATE START of Battery Charger IM or 2M,
THEN PERFORM the following:

6.2.4.1 PLACE the "FLOAT/EQUALIZE" switch on the
selected Battery Charger in the following position:

* Battery Charger IM - "FL"

* Battery Charger 2M - "FL"

6.2.4.2 PLACE the AC Breaker, "CB 1" for the selected Battery
Charger in the "ON" position.

6.2.4.3 WAIT for several seconds for the DC Voltage to reach
normal setpoint.
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NOTE

IF ANY DC breakers trip, THEN the affected breakers SHOULD be RESET AND
placed back in the "ON" position. This is an expected occurrence for the startup
procedure.

6.2.4.4

6.2.4.5

PLACE the DC Breaker, "CB2'" for the selected Battery
Charger in the "ON" position.

IF ANY of the following DC Breakers trip following
initial closure during charger startup, THEN RESET
and PLACE the affected DC Breakers, in the "ON"
position and PROCEED.

* DCDP 20A BKR 1 (IM CHARGER TO BUS DCDP
20A) (50amp)

* DCDP 20A BKR 2 125VDC Battery and 2M Charger
to Bus DCDP20A.

" DCDP 20A BKR 12 (2M Charger to Bus DCDP20A)
(50amp)

* CB-2, DC Breaker for Selected Charger.
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6.2.5 IF desired to perform the NORMAL START of Battery Charger IM or 2M,
THEN PERFORM the following:

6.2.5.1 PLACE the "FLOAT/EQUALIZE" switch on the selected Battery
Charger in the following position:

* Battery Charger IM - "FL"

* Battery Charger 2M - "FL"

NOTE

IF ANY DC breakers trip, THEN the affected breakers SHOULD be RESET AND
PLACED back in the "ON" position. This is an expected occurrence for the startup
procedure.

6.2.5.2 PLACE the DC Breaker, "CB2" for the selected Battery
Charger in the "ON" position.

6.2.5.3 PLACE the AC Breaker, "CB I" for the selected Battery
Charger in the "ON" position.

6.2.5.4 IF ANY of the following DC Breakers trip following
initial closure during charger startup, THEN RESET
and PLACE the affected DC Breakers, in the "ON"
position and PROCEED.

* DCDP 20A BKR I (IM CHARGER TO BUS DCDP
20A) (50amp)

* DCDP 20A BKR 2 125VDC Battery and 2M Charger
to Bus DCDP20A.

" DCDP 20A BKR 12 (2M Charger to Bus DCDP20A)
(50amp)

* CB-2, DC Breaker for Selected Charger.

6.2.6 VERIFY the following light on the selected Battery Charger is
illuminated:

* Battery Charger IM - "AC ON"

* Battery Charger 2M - "AC ON"

6.2.7 VERIFY the Battery Charger DC Voltmeter indicates approximately
130 VDC.

6.2.8 CHECK battery voltage to ground at the DC Control Panel "DCCP 20A".

6.2.9 ENERGIZE DC loads as necessary.
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6.3 IF a RMPF Battery Charger (IM or 2M) is to be secured, THEN PERFORM the
following steps:

6.3.1 VERIFY the FLOAT/EQUALIZE switch on the selected Battery
Charger in the following position:

" Battery Charger IM - "FL"

" Battery Charger 2M - "FL"

CAUTION

WHEN deenergizing the Battery Charger, THEN the Battery Charger AC Breaker SHALL
be opened prior to opening the DC Breaker.

6.3.2 PLACE the AC Breaker, "CB 1" for the selected Battery Charger in
the "OFF" position.

6.3.3 PLACE the DC Breaker, "CB 2" for the selected Battery Charger in
the "OFF" position.

6.3.4 IF Securing Charger IM, THEN PLACE DCDP 20A BKR 1 in the
"OFF" position. (50amp).

6.3.5 IF Securing Charger 2M, THEN PLACE DCDP 20A BKR 12 in the
"OFF" position. (50amp) (2M Charger to Bus DCDP20A).

6.3.6 VERIFY the following light on the selected Battery Charger is
extinguished:

* Battery Charger IM - "AC ON"

* Battery Charger 2M - "AC ON"

6.3.7 VERIFY zero volts are indicated on the DC voltmeter for the selected
Battery Charger.
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6.3.8 IF maintenance is to be performed on the Battery Charger, THEN
PERFORM the following:

6.3.8.1 PLACE the 480V AC Feeder Breaker for the selected Battery
Charger in the "OFF" position.

* 480V MCC 1M2/CIU "BATTERY CHARGER IM"

* 480V MCC 1M2/C1L "BATTERY CHARGER 2M"

6.3.8.2 PLACE the 120 VAC Space heater Feeder Breaker for the
selected Battery Charger in the "OFF" position.

* DP20-B BKR 24 SPACE HTR for Battery Charger IM

* DP20-B BKR 26 SPACE HTR for Battery Charger 2M

6.4 IF the RMPF Battery is to be deenergized, THEN PERFORM the following:

6.4.1 ENSURE BOTH Battery Charger removed from service per Step 6.3.

6.4.2 PLACE DCDP 20A BKR 2 (125VDC Battery and 2M Charger to
Bus DCDP20A) in the "OFF" position. (225amp)

6.5 WHEN the RMPF Battery is to be returned to service, THEN PERFORM the
following:

6.5.1 PLACE DCDP 20A BKR 2 (125VDC Battery and 2M Charger to
Bus DCDP20A) in the "ON" position. (225amp)

6.5.2 PERFORM Steps 6.1 through Step 6.2.9.
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7.0 Initiating Travelina Screen Operations

NOTE

WHEN Colorado River flow is >10000 cfs, THEN RMPF Traveling Screens SHOULD
be rotated shiftly to prevent silting up of the screens.

The Traveling Screen Level Differential Circuit must be in operation for automatic
traveling screen operation on high differential pressure. IF the circuit is OOS, THEN
continuous screen wash must be manually initiated during pumping operations.

IF ALL traveling screens are inoperable during pumping operations, THEN the screens
SHOULD be inspected hourly for signs of differential water level. SHOULD a
differential water level develop across the screens then pumping capacity SHALL be
reduced OR pumping secured until screen wash capabilities are restored.

A material condition report SHALL be initiated for any of the available traveling
screens NOT operational.

* Traveling screens 1, 14 through 24, and Screen Wash Pump 3 are abandoned in place.

• Traveling Screen Sequenced Wash Cycle Controls are located at 480V MCC 1M3/G1.

7.1 VERIFY Sluice Trench Catch Baskets are in place AND aligned to receive the
wash trash.

7.2 IF manual screen wash operation is required, THEN GO TO Section 9.0.

7.3 VERIFY with Chemistry that the river sample supports reservoir makeup.

7.4 ENSURE BOTH sluice trench isolation valves are fully OPEN:
(Upstream RL-047 between Traveling Screens 12 and 13)

" "0-RL-0015 RMPF TRAVELING SCREENS 1-12 SPRAY WASH TO
SLUICE TRENCH ISOLATION VALVE".

* "0-RL-0016 RMPF TRAVELING SCREENS 13-24 SPRAY WASH TO
SLUICE TRENCH ISOLATION VALVE"

7.5 ENSURE BOTH "RL047" and "RL048" Sluice Valve Control Switches are in
the "AUTO" position. (Between traveling screens 12 & 13)

7.6 ENSURE a Screen Wash Pump Control Switch is in the "AUTO" position:

* "RESERVOIR MAKEUP STRAINER SCREEN WASH PUMP 11"

, "RESERVOIR MAKEUP STRAINER SCREEN WASH PUMP 12"
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NOTE

" IF the screen wash discharge contains small trash content, THEN the screen wash
discharge MAY be directed to the river.

* IF the screen wash discharge is directed to the river, THEN the screen wash discharge
SHOULD be monitored for an increase in trash content.

* WHEN river salinity exceeds 3 ppt (5000 gs/cm), THEN high conductivity sea water is
being pumped into the reservoir.

* There is the potential to impinge fish on the traveling screens. IF fish are being impinged
on the screens, THEN Environmental SHALL be contacted for guidance on whether the
screen wash SHOULD be routed to the river due to impingement concerns OR if pumping
operations SHOULD be secured.

7.7 IF it is desired to align screen wash discharge to the river, THEN PERFORM
the following:

7.7.1 ALIGN the screen wash discharge to the river using the slide gate
southeast of #1 Screen.

7.7.2 IF the screen wash discharge trash content becomes excessive, THEN
ALIGN the discharge back to the Sluice Trench Catch Baskets.

7.8 PERFORM following to commence Traveling Screen Sequenced Wash Cycle:

7.8.1 DEPRESS Screen Wash Control Panel "PAUSE" pushbutton.

7.8.2 DEPRESS Screen Wash Control Panel "RESET" pushbutton.

7.8.3 DEPRESS Screen Wash Control Panel "RESUME" pushbutton.

7.8.4 DEPRESS Screen Wash Control Panel "START" pushbutton.

7.8.5 VERIFY the Traveling Screens "START" the sequencing process.

NOTE

The sequencer will time out after 11 minutes for each inoperable screen, then it will proceed
to the next screen.

7.8.6 WHEN the sequencer has stepped through all functional screens,
THEN VERIFY the screen wash system automatically stops.
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8.0 Operation of Secuencer Controls During a Wash Cycle

8.1 IF it is desired to stop the washing of a screen, THEN PERFORM the following:

NOTE

This feature stops the washing operations so that functions such as emptying the trash collection
basket can be done without resetting the sequencer back to No. 2 screen.

8.1.1 DEPRESS Screen Wash Control Panel "PAUSE" pushbutton.

8.1.2 PLACE the Control Switch for the operating screen in the "STOP"
position.

8.1.3 PLACE the Operating Screen Wash Pump Control Switch in
the "OFF" position.

8.2 IF it is desired to resume automatic screen washing, THEN PERFORM the following:

8.2.1.1

8.2.1.2

8.2.1.3

PLACE a Screen Wash Pump Control Switch in the
"AUTO" position.

PLACE Traveling Screen Control Switch to "AUTO".

DEPRESS Screen Wash Control Panel "RESUME"
pushbutton.

NOTE

Depressing the Screen Wash Control Panel "RESET" pushbutton during sequenced wash cycle
stops the cycle and resets the sequencer back to Number 2 screen.

8.3 IF desired to reset the operation of the Traveling Screen Sequencer back to

screen No. 2, THEN PERFORM the following:

8.3.1 DEPRESS Screen Wash Control Panel "RESET" pushbutton.

8.3.2 MOMENTARILY DEPRESS Screen Wash Control Panel
"START" pushbutton to activate the Sequencer.
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9.0 Performing a Manual Wash Cycle (Local Operation)

NOTE

* WHEN Colorado River flow is >10000 cfs, THEN RMPF Traveling Screens SHOULD be
rotated shiftly to prevent silting up of the screens.

" Removing a screen local control switch from the "AUTO" position removes the associated
screen from Sequencer Control.

* IF ONLY one Screen Wash pump is available for operation, THEN ONLY one of the
Spray Wash to Sluice Trench MOVs SHOULD be opened in Step 9.1 to ensure the
discharge pressure will be maintained above the 80 psig required to start the screen wash.

9.1 ENSURE Step 7.1,has been completed.

9.2 PLACE Sluice Valve Control Switch(es) for the desired Spray Wash to Sluice
Trench MOV isolation valve(s) in the "OPEN" position.
(Between traveling screens 12 and 13)

" "RL047" - Traveling screens 2 through 12

" "RL048" - Traveling screen 13

9.3 START one or both Screen Wash Pumps by placing the Control Switch(es) in
the "RUN" position:

" "RESERVOIR MAKEUP STRAINER SCREEN WASH PUMP 11"

" "RESERVOIR MAKEUP STRAINER SCREEN WASH PUMP 12"

9.4 IF at any time, it is desired to provide flow through both Sluice Trench MOV
isolation valves with only one Spray Wash pump available for operation, THEN
PERFORM the following:

9.4.1 OPEN the Spray Wash to Sluice Trench MOV left CLOSED in
Step 9.2.

0 "RL047" - Traveling screens 2 through 12

0 "RL048" - Traveling screen 13
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9.4.2 MAINTAIN the indicated pressure on "0-RL-PI-6724 RMPF
TRAVELING SCREENS SPRAY WASH SUPPLY HEADER
PRESSURE INDICATOR" GREATER THAN 80 PSIG throughout
the screen wash operation by throttling one or both of the following
valves: (ZLC403, Behind Traveling Screen 12)

* "O-RL-0015 RMPF TRAVELING SCREENS 1-12 SPRAY
WASH TO SLUICE TRENCH ISOLATION VALVE".
(Upstream RL-047 Between Traveling Screens 12 and 13)

* "O-RL-0016 RMPF TRAVELING SCREENS 13-24 SPRAY
WASH TO SLUICE TRENCH ISOLATION VALVE" (Upstream
RL048 Between Traveling Screens 12 and 13)

NOTE

Placing too many traveling screens in service will lower screen wash pressure below rotating
pressure and the screens will stop rotation. IF ALL screens stop rotation, THEN remove a
screen(s) from service until screen rotation is restarted.

9.5 START the desired number of Traveling Screens by placing the Traveling
Screen Control Switch(es) in the "START" position.

9.6 VERIFY spray wash valve(s) opens AND screen(s) are rotating.

9.7 CONTINUE washing operation for a minimum of 11 minutes or until the
screen(s) are determined to be clean by visual observation.

9.8 WHEN the above manual screen wash operations are complete, THEN
PERFORM the following:

9.8.1 ENSURE the Traveling Screen Control Switch for ALL operational
Traveling Screens are in the "AUTO" position.

9.8.2 ENSURE BOTH Screen Wash Pump Control Switches are in the "AUTO"
position: (On Stanchion South of each Screen Wash Pump)

" "RESERVOIR MAKEUP STRAINER SCREEN WASH
PUMP 11"

* "RESERVOIR MAKEUP STRAINER SCREEN WASH
PUMP 12"

9.9 IF follow-on automatic screen wash operation is required to support Reservoir
Makeup Pump operation, THEN GO TO Step 7.3; OTHERWISE PERFORM
Section 15.0 to secure from screen wash operations.
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10.0 Shifting River Screen Wash Pump Discharge Strainers

NOTE

" The required direction for turning the strainer handwheels is as follows:

STRAINER TO BE REQUIRED
PLACED INSERVICE DIRECTION

East Strainer Counter Clockwise

West Strainer Clockwise

* Initial unseating and final seating of the handwheels SHOULD be done individually to
take up the inherent slack in the chain-sprocket valve interlock mechanism.

O Qperate only one handwheel when shifting strainers.

* The strainer drain valves are located beneath and south of each Screen Wash Discharge
Strainer.

10.1.1 ENSURE the common strainer drain valve is CLOSED.

10.1.2 OPEN BOTH east and west strainer drain valves to pressurize the
standby strainer.

10.1.3 SLOWLY TURN each handwheel in the required direction to initially
unseat each transfer gate off its travel stop.

10.1.4 TURN the selected handwheel in the required direction to place the
standby strainer in operation.

10.1.5 WHEN the strainer transfer is complete, THEN TURN each

handwheel in the required direction to seat each transfer gate.

10.1.6 CLOSE the drain valve to the strainer being placed in service.

10.1.7 OPEN the common strainer drain valve to drain the strainer being
removed from service..

10.1.8 WHEN the strainer being removed from service is drained, THEN

CLOSE the following valves:

" Drain valve to the strainer being removed from service.

" Common strainer drain valve.

10.1.9 INITIATE a Condition Report to have Maintenance clean the standby
strainer.
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11.0 Seal Water Operations

NOTE

WHEN outside air temperature decreases to LESS THAN OR EQUAL TO 34°F,
THEN OPOPO1-ZO-0004, Extreme Cold Weather Guidelines apply.

A minimum of 1 Sand Separators SHALL be in service at Well Water Pump 7 prior
to placing any RMPF Pumps in service which require seal water.

11.1 ENSURE the Well Water System is in operation per OPOP02-WW-0001, Well
Water System Operations.

11.2 ENSURE at least one Sand Separators is in service per OPOP02-WW-0001,
Well Water System Operations.

11.3 ENSURE BOTH RMPF Seal Water Booster Pump control switches are in the
"AUTO" position:

" "RMS BOOSTER PUMP A"

" "RMS BOOSTER PUMP B"

11.4 PERFORM the following to align seal water to a Reservoir Make-up Pump:
(South of respective Reservoir Make-up Pump)

11.4.1 IF seal water flow to Reservoir Make-up Pump I is required, THEN
PERFORM the following:

11.4.1.1 THROTTLE "0-RK-0022 RESERVOIR MAKEUP PUMP
1 SEAL WATER INLET VALVE" to maintain a minimum
of 2 gpm on FISL-6730.

11.4.1.2 THROTTLE "O-RK-00 10 RESERVOIR MAKEUP PUMP 1
BEARING WATER INLET VALVE" valve to maintain
minimum of 7 gpm on FISL (FISLL)-6729.

11.4.2 IF seal water flow to Reservoir Make-up Pump 2 is required, THEN
PERFORM the following:

11.4.2.1 THROTTLE "0-RK-0023 RESERVOIR MAKEUP PUMP 2
SEAL WATER INLET VALVE" valve to maintain
minimum of 2 gpm on FISL-6730A.

11.4.2.2 THROTTLE "0-RK-001 1 RESERVOIR MAKEUP PUMP 2
BEARING WATER INLET VALVE" valve to maintain
minimum of 7 gpm on FISL(FISLL)-6729A.
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11.4.3 IF seal water flow to Reservoir Make-up Pump 3 is required, THEN
PERFORM the following:

11.4.3.1 THROTTLE "O-RK-0024 RESERVOIR MAKEUP PUMP 3
SEAL WATER INLET VALVE" valve to maintain minimum
of 2 gpm on FISL-6730B.

11.4.3.2 THROTTLE "O-RK-0013 RESERVOIR MAKEUP PUMP
3 BEARING WATER INLET VALVE" valve to maintain
minimum of 11 gpm on FISL(FISLL)-6729B.

11.4.4 IF seal water flow to Reservoir Make-up Pump 4 is required, THEN
PERFORM the following:

11.4.4.1 THROTTLE "O-RK-0025 RESERVOIR MAKEUP PUMP
4 SEAL WATER INLET VALVE" valve to maintain
minimum of 2 gpm on FISL-6730C.

11.4.4.2 THROTTLE "O-RK-00 15 RESERVOIR MAKEUP PUMP
4 BEARING WATER INLET VALVE" valve to maintain
minimum of 11 gpm on FISL(FISLL)-6729C.

NOTE

Component designations for the RMPF Seal Water Filter Differential Pressure Indicators are:

* RMPF Seal Water Filter #1 - O-WW-PDI-6737

" RMPF Seal Water Filter #2 - O-WW-PDI-6737A

11.5 IF a RMPF Seal Water Filter Differential Pressure Indicator reads GREATER
THAN 5 psid, THEN PERFORM the following to shift the RMPF Seal Water
Filters: (S of RMPF 138KV/4160V XFMR)

11.5.1 IF shifting from Filter I to Filter 2, THEN PERFORM the following:

11.5.1.1 OPEN "O-WW-0025 RMPF SEAL WATER FILTER 2
INLET VALVE".

11.5.1.2 OPEN "O-WW-0026 RMPF SEAL WATER FILTER 2
OUTLET VALVE".

11.5.1.3 CLOSE "O-WW-0023 RMPF SEAL WATER FILTER
1 INLET VALVE".

11.5.1.4 CLOSE "O-WW-0024 RMPF SEAL WATER FILTER
1 OUTLET VALVE".

11.5.1.5 ENSURE "O-WW-PDI-6737A RMPF SEAL WATER
FILTER 2 DIFFERENTIAL PRESSURE INDICATOR"
is < 5 psid to ensure filter is NOT clogged.
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11.5.2 IF shifting from Filter 2 to Filter 1, THEN PERFORM the following:

11.5.2.1 OPEN "O-WW-0023 RMPF SEAL WATER FILTER 1
INLET VALVE".

11.5.2.2 OPEN "O-WW-0024 RMPF SEAL WATER FILTER 1
OUTLET VALVE".

11.5.2.3 CLOSE "O-WW-0025 RMPF SEAL WATER
FILTER 2 INLET VALVE".

11.5.2.4 CLOSE "O-WW-0026 RMPF SEAL WATER FILTER
2 OUTLET VALVE".

11.5.2.5 ENSURE "O-WW-PDI-6737 RMPF SEAL WATER
FILTER 1 DIFFERENTIAL PRESSURE INDICATOR"
is < 5 psid to ensure filter is NOT clogged.
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12.0 Seal Water Booster Pump Operation

CAUTION

The Seal Water Booster Pumps SHALL NOT be allowed to run without the Well Water System
in operation.

NOTE

* The Seal Water Booster Pump selected to "AUTO" will automatically start on low seal
water header pressure, and must be manually stopped after low pressure is reset.

" The Seal Water Booster Pumps SHALL be secured following completion of each RMPF
pumping. (Reference 2.12)

12.1 ENSURE the Well Water System is in operation per OPOP02-WW-0001, Well
Water System Operations.

12.2 ENSURE BOTH Seal Water Booster Pump control switches are in the "AUTO"
position: (On Stanchion North of Booster Pumps)

" "RMS BOOSTER PUMP A"

" "RMS BOOSTER PUMP B"

12.3 IF seal water header pressure is NOT restored after the automatic start of a
booster pump, THEN SECURE ALL running RMPF Pumps per Step 13.12.

NOTE

* BOTH Seal Water Booster Pumps must be manually stopped by placing the respective
Control Switch in "OFF", as there are no associated automatic trip features.

* Well Water SHALL remain in service to supply seal water flow to the RMFPs to keep the
pump seals wet.

12.4 WHEN ALL River Makeup Pumps have been secured following the completion
of River Makeup pumping activities, THEN ENSURE BOTH Seal Water
Booster Pump control switches in the "OFF" position:

* "RMS BOOSTER PUMP A"

0 "RMS BOOSTER PUMP B"
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13.0 Pumping Operations

NOTE

* WHEN outside air temperature decreases to LESS THAN or EQUAL TO 34'F,
THEN 0POP01-ZO-0004, Extreme Cold Weather Guidelines apply.

" Environmental SHALL be notified if conductivity exceeds 5000 ps/cm (3 ppt salinity),
AND when conductivity returns to LESS THAN 5000 ps/cm (3 ppt salinity).

* WHEN river salinity exceeds 3 ppt (5000 ps/cm), THEN high conductivity sea water is
being pumped into the reservoir. There is the potential to impinge fish on the traveling
screens. IF fish are being impinged on the screens, THEN Environmental SHALL be
contacted for guidance on whether the screen wash SHOULD be routed to the river due to
impingement concerns (See Step 7.7.) OR if pumping operations SHOULD be secured.

* The LCRA web site and the USGS web site use the same gage, therefore it is acceptable to
use either web site for river information. The times SHOULD be noted as the web site
updates MAY NOT occur at the same time, the 10 hour requirements are still valid.

" The Bay City gauge is specified in the contractual agreement with LCRA, so the Lane City
gauge SHOULD NOT be used.

13.1 NOTIFY Chemistry that reservoir fill operations are to begin.

13.2 PERFORM the following to determine river level and river flow:

13.2.1 OBTAIN Bay City Gauging Station river level and flow from the
LCRA AND RECORD the values below.

13.2.2 IF the LCRA is unable to furnish the flow rate, THEN RECORD
river flow as determined from Addendum 1, LCRA River
Level-To-Flow Conversion Chart (based on river level).

River Level (ft) River Flow (cfs)

13.2.3 IF the LCRA is unable to furnish the river level, THEN
DISCONTINUE pumping operations.

13.3 ENSURE traveling screens wash aligned for automatic operation per
Section 7.0.

13.4 IF LESS THAN ten traveling screens are operable during pumping operations,
THEN CHECK the traveling screens at least once per shift for indications
differential water level.
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13.5 IF, at any time, a differential water level exists across the screens, THEN
PERFORM one or both of the following, as required, to eliminate the
differential water level:

" PERFORM a manual screen wash of the operable screens per Section 9.0.

" REDUCE the number of running pumps to reduce flow through the screens.

NOTE

The following limitations apply due to the 10 hour lag time between the Bay City gauging
station and the RMPF:

* IF river flow increases, THEN a 10 hour wait period SHALL be observed before increasing
the flow to the reservoir.

" IF river flow decreases, THEN credit SHALL NOT be taken for the 10 hours. Flow to the
reservoir SHALL be decreased immediately.

" IF pumps are being run for a short duration due to maintenance, THEN the 10 hour lag time
and minimum river flow requirements DO NOT apply.

13.6 DETERMINE the maximum pumping combination per the following:

" DETERMINE pump combination using flow rates from Step 13.2.2 per
Addendum 2, River Flow Rate vs Maximum Allowed Pumping Rate/Pump
Combination.

* DETERMINE pump combination using Addendum 4, Silt vs. Pumping
Restrictions.

13.6.1 ENTER the maximum allowed pumping rate AND the actual
pumping rate in the Yard Operator Log.

13.7 ENSURE Seal Water System is aligned per Section 11.0.

13.8 ENSURE the "REMOTE LOCAL M/U STA/SPILLWAY TRANSFER
SWITCH" is in the "LOCAL" position. (ZLP-500)
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13.9 PERFORM the following steps to fill the Reservoir Makeup Pipeline:

CAUTION

Only one 60 cfs pump SHALL be used to fill the south pipeline. The north pipeline is
effectively spared in place.

NOTE

The discharge valve control switches are labeled "CLOSE", "NORM/PULL AUTO",
and "OPEN". Pushing the switch in, releases it from automatic operation and places it in
manual control. IF in manual control, THEN the Reservoir Make-up Pumps 1 and 2
have pipeline low level override capability.

Reservoir Make-up Pumps I or 2 will fill the south pipeline. The pipeline must be filled
before the 240 cfs pumps can be started.

13.9.1 ENSURE the associated Reservoir Make-up Pump Discharge Valve
Control Switch in "NORM" position for MANUAL CONTROL by
pushing the handswitch in from the "PULL AUTO" position.

PUMP

* RMPF Pump No. 1

* RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002

13.9.2 HOLD the associated Reservoir Make-up Pump Discharge Valve
Control Switch in the "OPEN" position until permissive light
illuminates (20-25% OPEN):

PUMP

e RMPF Pump No. 1

DISCHARGE VALVE

LM-MOV-0001

9 RMPF Pump No. 2 LM-MOV-0002
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CAUTION

SIF performing the first start of a RMPF Pump, THEN two people, with radios, are required
to monitor the RMPF Pump's amperage. This is performed to protect the pump/motor in
the event that the pump bay has silted up. (NOT required on subsequent pump starts)

" Starting current for an initial RMPF Pump start SHALL be observed at the respective
breaker cubicle. IF the starting current DOES NOT return to an acceptable run current
within 10 seconds after RMPF Pump start, THEN the associated RMPF Pump control
switch SHALL be immediately placed in the "PULL FOR E. STOP" position.

13.9.3 START the associated Reservoir Make-up Pump:

* RMPF Pump No. I

* RMPF Pump No. 2

NOTE

The pump discharge valve MAY be throttled by using the handwheel at the valve or, if a
second person is available to watch the pump discharge pressure locally at the valve, by
using the handswitch in MANUAL CONTROL on ZLP 500.

13.9.4 THROTTLE the associated Reservoir Make-up Pump Discharge Valve
as necessary to maintain the pump discharge pressure at 15 -20 psig:

PUMP DISCHARGE VALVE PRESSURE GAGE

• RMPF Pump No. 1 LM-MOV-0001

* RMPF Pump No. 2 LM-MOV-0002

PI-6731

PI-6731A

13.9.5 OPEN the associated Reservoir Make-up Pump Discharge Valve fully
at least two minutes after the associated pipeline "SOUTH MAKEUP
PIPELINE NOT FULL" annunciator resets:

PUMP

" RMPF Pump No. I

" RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002

13.9.6 PLACE the handswitch for the associated Reservoir Make-up Pump
Discharge Valve in the "PULL AUTO" position:

PUMP

* RMPF Pump No. 1

DISCHARGE VALVE

LM-MOV-0001

* RMPF Pump No. 2 LM-MOV-0002
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NOTE

WHEN the south pipeline is full AND River flow is sufficient, THEN the 240 cfs Pumps
MAY be started.

13.10 IF starting a Reservoir Make-up Pump Locally with the Discharge Valve in

manual to fill the reservoir, THEN PERFORM the following:

13.10.1 IF starting a 60 cfs pump, THEN PERFORM the following steps:

13.10.1.1 REFER to Addendum 2, River Flow Rate vs Maximum
Allowed Pumping Rate/Pump Combination for
allowable pump combinations.

13.10.1.2 ENSURE the associated Reservoir Make-up Pump
Discharge Valve Control Switch is in the "NORM"
position for MANUAL CONTROL by pushing
handswitch in from the "PULL AUTO" position:

PUMP DISCHARGE VALVE

e RMPF Pump No. 1 LM-MOV-0001

* RMPF Pump No. 2 LM-MOV-0002

13.10.1.3 HOLD the associated Reservoir Make-up Pump
Discharge Valve Control Switch in the "OPEN"
position until the permissive light is illuminated.
(20-25% OPEN):

PUMP DISCHARGE VALVE

" RMPF Pump No. 1 LM-MOV-0001

* RMPF Pump No. 2 LM-MOV-0002

CAUTION

Starting current for an initial RMPF Pump start SHALL be observed at the respective breaker

cubicle. IF the starting current DOES NOT return to an acceptable run current within
10 seconds after RMPF Pump start, THEN the associated RMPF Pump control switch SHALL
be immediately placed inthe "PULL FOR E. STOP" position.
(NOT required on subsequent pump starts)

13.10.1.4 START the associated Reservoir Make-up Pump:

* RMPF Pump No. 1

I

* RMPF Pump No. 2
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13.10.1.5 FULLY OPEN the associated Reservoir Make-up Pump
Discharge Valve:

PUMP DISCHARGE VALVE

* RMPF Pump No. 1

" RMPF Pump No. 2

LM-MOV-0001

LM-MOV-0002

13.10.1.6 PLACE the handswitch for the associated Reservoir
Make-up Pump Discharge Valve in the "PULL AUTO"
position:

PUMP

" RMPF Pump No., 1

" RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002

13.10.2 IF starting a 240 cfs pump, THEN PERFORM the following steps:

NOTE

WHEN river flow rate is between 738 and 845 cfs, THEN a 240 cfs MAY be started by first
initiating a start sequence on one 240 cfs pump and a stop sequence on the 60 cfs pumps.

13.10.2.1 THROTTLE the "MOTOR COOLING WATER INLET
VALVE" for the affected Reservoir Make-up Pump to
obtain 6 to 9 gpm on the associated "MOTOR COOLING
WATER RETURN LOW FLOW INDICATOR
SWITCH":

RMPF PUMP INDICATOR

" PUMP No. 3 0-RK-FISL-6731

* PUMP No. 4 0-RK-FISL-6732

INLET VALVE

0-RK-00 12

0-RK-0014

13.10.2.2 ENSURE the associated Reservoir Make-up Pump
Discharge Valve Control Switch in "NORMAL"
position for MANUAL CONTROL by pushing switch
in from the "PULL AUTO" position.

PUMP DISCHARGE VALVE

LM-MOV-0003" RMPF Pump No. 3

" RMPF Pump No. 4 LM-MOV-0004
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13.10.2.3 HOLD the associated Reservoir Make-up Pump
Discharge Valve Control Switch in the "OPEN"
position until permissive light illuminates
(20-25% open):

PUMP

" RMPF Pump No. 3

• RMPF Pump No. 4

DISCHARGE VALVE

LM-MOV-0003

LM-MOV-0004

CAUTION

Starting current for an initial RMPF Pump start SHALL be observed at the respective breaker
cubicle. IF the starting current DOES NOT return to an acceptable run current within ten
seconds after RMPF Pump start, THEN the associated RMPF Pump control switch SHALL be
immediately placed in the "PULL FOR E. STOP" position. (NOT required on subsequent
pump starts)

I

13.10.2.4 START the associated Reservoir Make-up Pump:

* RMPF Pump No. 3

" RMPF Pump No. 4

13.10.2.5 FULLY OPEN the associated Reservoir Make-up Pump
Discharge Valve:

PUMP

" RMPF Pump No. 3

" RMPF Pump No. 4

DISCHARGE VALVE

LM-MOV-0003

LM-MOV-0004

13.10.2.6 PLACE the handswitch for the associated Reservoir
Make-up Pump Discharge Valve in the "PULL AUTO"
position:

PUMP

* RMPF Pump No. 3

" RMPF Pump No. 4

DISCHARGE VALVE

LM-MOV-0003

LM-MOV-0004
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13.11 IF starting a Reservoir Make-up Pump Locally with Discharge Valve in
Automatic to fill the reservoir, THEN PERFORM the following:

13.11.1 IF starting a 60 cfs pump, THEN PERFORM the following steps:

13.11.1.1 ENSURE the associated Reservoir Make-up Pump
Discharge Valve is in the "NORMAL/PULL AUTO"
position AND pull the handswitch out until it latches:

PUMP

* RMPF Pump No. 1

" RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002

CAUTION

Starting current for an initial RMPF Pump start SHALL be observed at the respective breaker
cubicle. IF the starting current DOES NOT return to an acceptable run current within 10
seconds after RMPF Pump start, THEN the associated RMPF Pump control switch SHALL be
immediately placed in the "PULL FOR E. STOP" position. (NOT required on subsequent
pump starts)

13.11.1.2 START the associated Reservoir Make-up Pump:

" RMPF Pump No. 1

" RMPF Pump No. 2

13.11.1.3 WHEN the permissive light illuminates, THEN
ENSURE the associated Reservoir Make-up Pump
starts AND Discharge Valve fully opens:

PUMP DISCHARGE VALVE

* RMPF Pump No. 1 LM-MOV-0001

* RMPF Pump No. 2 LM-MOV-0002
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13.11.2 IF starting a 240 cfs pump, THEN PERFORM the following steps:

NOTE

WHEN the river flow rate is between 738 and 845 cfs, THEN a 240 cfs MAY be started by first
initiating a start sequence on one 240 cfs pump and then a stop sequence on the 60 cfs pumps.

13.11.2.1 THROTTLE the "MOTOR COOLING WATER INLET
VALVE" for the affected Reservoir Make-up Pump to
obtain 6 to 9 gpm on the associated "MOTOR COOLING
WATER RETURN LOW FLOW INDICATOR SWITCH":

RMPF PUMP

* PUMP No. 3

INDICATOR

0-RK-FISL-6731

INLET VALVE

0-RK-0012

9 PUMP No. 4 0-RK-FISL-6732 O-RK-0014

13.11.2.2 ENSURE the associated Reservoir Make-up Pump
Discharge Valve is in the "NORMAL/PULL AUTO"
position AND pull the handswitch out until it latches.

PUMP

" RMPF Pump No. 3

" RMPF Pump No. 4

DISCHARGE VALVE

LM-MOV-0003

LM-MOV-0004

CAUTION

Starting current for an initial RMPF Pump start SHALL be observed at the respective breaker
cubicle. IF the starting current DOES NOT return to an acceptable run current within ten
seconds after RMPF Pump start, THEN the associated RMPF Pump control switch SHALL be
immediately placed in the "PULL FOR E. STOP" position. (NOT required on subsequent
pump starts)

I

13.11.2.3 START the associated Reservoir Make-up Pump:

* RMPF Pump No. 3

" RMPF Pump No. 4

13.11.2.4 WHEN the permissive light illuminates, THEN
ENSURE the associated Reservoir Make-up Pump
starts AND Discharge Valve fully opens:

PUMP

* RMPF Pump No. 3

" RMPF Pump No. 4

DISCHARGE VALVE

LM-MOV-0003

LM-MOV-0004
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CAUTION
A MINIMUM of 5 minutes SHOULD be allowed between sequential RMPF Pump stops to

minimize hydraulic surges in the pipeline. I
U

NOTE

* 240 cfs RMPF Pumps SHOULD normally be stopped with a 60 cfs RMPF Pump on the
same pipeline running, except as noted prior to Steps 13.10.2.1 and 13.11.2.1.

0 WHEN only a 240 cfs RMPF Pump is running, THEN a 60 cfs RMPF Pump SHALL be
started to allow a normal pump stopping sequence ( i.e., 240 cfs RMPF Pump and then 60
cfs RMPF Pump) in order to minimize hydraulic surges in the pipeline.

* WHEN ALL River Makeup Pumping evolutions have been completed, THEN the
performance of Section 12.4 is required to secure the Seal Water Booster Pumps.

13.12 WHEN reservoir makeup is NO longer required, THEN PERFORM the
following to stop the Reservoir Make-up Pumps:
13.12.1 IF a 240 cfs RMPF Pump is to be stopped by a Local Normal Stop,

THEN PERFORM the following:

13.12.1.1 ENSURE THE associated Reservoir Make-up
Pump Discharge Valve Control Switch is in the
"PULL AUTO" position:

PUMP

" RMPF Pump No. 3

" RMPF Pump No. 4

DISCHARGE VALVE

LM-MOV-0003

LM-MOV-0004

13.12.1.2 STOP the associated Reservoir Make-up Pump:

" RMPF Pump No. 3

" RMPF Pump No. 4

13.12.1.3 WHEN the associated Reservoir Make-up Pump
Discharge Valve reaches 85% Open, THEN VERIFY
the Reservoir Make-up Pump stops AND the Discharge
Valve continues to full closed:

PUMP

" RMPF Pump No. 3

" RMPF Pump No. 4

DISCHARGE VALVE

LM-MOV-0003

LM-MOV-0004
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13.12.1.4 WHEN the Discharge Valve indicates full closed,
THEN PLACE the associated Reservoir Make-up Pump
Discharge Valve Control Switch in the "NORM" position by
pushing in on the handswitch until it unlatches.

PUMP DISCHARGE VALVE

" RMPF Pump No. 3 LM-MOV-0003

" RMPF Pump No. 4 LM-MOV-0004

13.12.1.5 PLACE the Reservoir Make-up Pump Control Switch in the
"PULL FOR E. STOP" position AND pulling the switch
outward until it latches:

* RMPF Pump No. 3

* RMPF Pump No. 4

13.12.1.6 CLOSE the associated "RESERVOIR MAKE-UP PUMP
MOTOR COOLING WATER INLET VALVE":

PUMP INLET VALVE

* RMPF PUMP No. 3 O-RK-0012

" RMPF PUMP No. 4 O-RK-0014

13.12.2 IF a 240 cfs RMPF Pump is to be stopped with an Emergency Stop, THEN
PERFORM the following:

13.12.2.1 PUSH the associated Reservoir Make-up Pump Discharge
Valve Control Switch in to prevent discharge valve from
automatically closing:

PUMP DISCHARGE VALVE

" RMPF Pump No. 3 LM-MOV-0003

" RMPF Pump No. 4 LM-MOV-0004

13.12.2.2 STOP the associate Reservoir Make-up Pump by placing the
Control Switch in the "PULL FOR E. STOP" position AND
pulling the switch outward until it latches:

" RMPF Pump No. 3

" RMPF Pump No. 4

13.12.2.3 After one minute, CLOSE the associated Reservoir Make-up
Pump Discharge Valve:

PUMP DISCHARGE VALVE

" RMPF Pump No. 3 LM-MOV-0003

" RMPF Pump No. 4 LM-MOV-0004

13.12.2.4 CLOSE the associated Reservoir Make-up Pump Cooling
Water Inlet Valve to Motor Bearing Cooler:

PUMP INLET VALVE

* RMPF PUMP No. 3 0-RK-0012

* RMPF PUMP No. 4 0-RK-00 14
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13.12.3 IF a 60 cfs RMPF Pump is to be secured with a Local Normal Stop, THEN
PERFORM the following:

CAUTION

A MINIMUM of 5 minutes SHOULD be allowed between sequential RMPF Pump stops to
minimize hydraulic surges in the pipeline.

13.12.3.1 ENSURE the associated Reservoir Make-up Pump
Discharge Valve Control Switch is in the
"PULL AUTO" position:

PUMP DISCHARGE VALVE

" RMPF Pump No. 1

" RMPF Pump No. 2

LM-MOV-0001

LM-MOV-0002

13.12.3.2 STOP the associated Reservoir Make-up Pump:

" RMPF Pump No. I

" RMPF Pump No. 2

13.12.3.3 WHEN the associated Reservoir Make-up Pump Discharge Valve
reaches 85% Open, THEN VERIFY the Reservoir Make-up Pump
stops AND the Discharge Valve continues to full closed:

PUMP

" RMPF Pump No. 1

" RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002

13.12.3.4 PLACE the associated Reservoir Make-up Pump Control Switch in
the "PULL FOR E. STOP" position AND pulling
the switch outward until it latches:

PUMP

" RMPF Pump No. I

" RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002
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13.12.4 IF a 60 cfs RMPF Pump is to be secured with a Local Emergency
Stop, THEN PERFORM the following:

13.12.4.1 STOP the associated Reservoir Make-up Pump by placing
the Control Switch in the "PULL FOR E. STOP" position
AND pulling the switch outward until it latches:

PUMP
" RMPF Pump No. I

" RMPF Pump No. 2

DISCHARGE VALVE
LM-MOV-0001

LM-MOV-0002

13.12.4.2 VERIFY the associated Reservoir Make-up Pump stops
AND discharge valve closes:

PUMP

* RMPF Pump No. I

" RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002

13.12.4.3 IF discharge valve fails to close, THEN PUSH the
Discharge Valve Control Switch in AND hold in the
"CLOSE" position until the discharge valve is closed:

PUMP

" RMPF Pump No. I

" RMPF Pump No. 2

DISCHARGE VALVE

LM-MOV-0001

LM-MOV-0002

13.12.4.4 IF ALL River Makeup Pumps are secure, THEN
PERFORM Section 12.4 to secure the Seal Water
Booster Pumps.
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NOTE

The purpose of Section 14.0 is to perform a 5 minute back flush of reservoir water through an
idle RMPF Pump to remove any built-up silt from the pump's impeller.

14.0 Special Ops Removal of Silt Buildup from a Reservoir Make-Up Pump Impeller

14.1 ENSURE the Reservoir Make-up Pump Discharge Valve Control Switch for the
pump to be started is in the "NORMAL" position for MANUAL CONTROL by
pushing the handswitch in from the "PULL AUTO" position:

PUMP DISCHARGE VALVE
" RMPF Pump No. 1 LM-MOV-0001

* RMPF Pump No. 2 LM-MOV-0002

14.2 INITIATE a normal start sequence for the selected pump per Section 13.0.

14.3 ENSURE the south pipeline is full by visual observation of water from the
pipeline Air Discharge Valves.

14.4 PLACE the control switch for the Reservoir Make-up Pump to be backwashed
in the "PULL FOR E. STOP" position AND pull outward until it latches.

14.5 PLACE the associated Discharge Valve Control Switch for the pump to be
backwashed in MANUAL CONTROL by pushing the switch in from the
"PULL FOR AUTO" position.

CAUTION

TThe discharge control valve for the RMPF Pump being backwashed SH4ALL NOT be turnedI
Fpast the point at which permissive light illuminates (20-25% OPEN).

14.6 INITIATE a normal stop sequence for the running 60 cfs pump per Step 13.12.3.

14.7 OPEN the Discharge Valve on the Reservoir Make-up Pump to be backwashed.

14.8 WHEN a minimum of five minutes has elapsed, THEN CLOSE the Discharge
Valve on the Reservoir Make-up Pump that was backwashed.

14.9 RETURN to Step 14.1 for each pump that is to be backwashed.
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15.0 Securing from Screen Wash Operations

15.1 ENSURE BOTH Screen Wash Pump Control Switches are in the "OFF"
position: (On Stanchion South of each Screen Wash Pump)

" "RESERVOIR MAKEUP STRAINER SCREEN WASH PUMP 11"

" "RESERVOIR MAKEUP STRAINER SCREEN WASH PUMP 12"

15.2 ENSURE BOTH Sluice Valve Control Switches are in the "AUTO" position:
(Between traveling screens 12 and 13)

0 "RL047" - Traveling screens 2 through 12

* "RL048" - Traveling screen 13

15.3 ENSURE BOTH sluice trench isolation valves are fully OPEN:
(Upstream RL-047 between Traveling Screens 12 and 13)

" "O-RL-0015 RMPF TRAVELING SCREENS 1-12 SPRAY WASH TO
SLUICE TRENCH ISOLATION VALVE".

* "0-RL-0016 RMPF TRAVELING SCREENS 13-24 SPRAY WASH TO
SLUICE TRENCH ISOLATION VALVE"

I
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16.0 Support Documents

16.1 Addendum 1, LCRA River Level-To-Flow Conversion Chart

16.2 Addendum 2, River Flow Rate vs Maximum Allowed Pumping Rate/Pump
Combination

16.3 Addendum 3, Main Cooling Reservoir Water Delivery Plan During Drought Conditions

16.4 Addendum 4, Silt vs. Pumping Restrictions

16.5 Lineup 1, Valve Lineup

16.6 Lineup 2, Instrument Vent Lineup

16.7 Lineup 3, Control Panel Lineup

16.8 Lineup 4, Electrical Lineup
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Addendum 1 LCRA River Level-To-Flow Conversion Chart Page 1 of 3

Height in Feet
at Bay City
Station River Flow in Cubic Feet Per Second

.0 .1 .2 .3 .4, .5 .6 .7 .8 .9

3.00 136.8 160.0 184.2 209.8 236.8 265.2 295.0 325.4 357.1 390.0

4.00 423.7 458.6 494.6 531.8 570.0 608.5 648.0 688.5 729.9 772.3

5.00 815.7 860.0 903.9 948.6 994.2 1041 1088 1136 1187 1240

6.00 1295 1351 1408 1466 1525 1580 1636 1693 1751 1809

7.00 1868 1928 1989 2050 2109 2169 2230 2291 2352 2415

8.00 2477 2541 2605 2669 2734 2800 2863 2927 2992 3057

9.00 3122 3188 3254 3321 3388 3456 3524 3592 3661 3730

10.00 3800 3871 3943 4015 4088 4161 4234 4308 4383 4458

11.00 4533 4609 4685 4761 4838 4915 4993 5071 5150 5230

12.00 5310 5391 5472 5553 5635 5717 5800 5883 5967 6050

13.00 6135 6220 6305 6390 6476 6562 6649 6736 6824 6912

14.00 7000 7094 7189 7284 7380 7476 7573 7670 7768 7866

15.00 7965 8064 8163 8263 8364 8465 8566 8668 8771 8873

16.00 8977 9080 9185 9289 9394 9500 9610 9720 9831 9943
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I Addendum I LCRA River Level-To-Flow Conversion Cha1t Page 2 of 3

Height in Feet
at Bay City
Station River Flow in Cubic Feet Per Second

.0 1..2 .1 .4 .[ .6 .7 .8 .9

17.00 10050 10170 10280 10390 10510 10620 10740 10850 10970 11090

18.00 11200 11320 11440 11560 11680 11800 11920 12040 12160 12280

19.00 12400 12550 12690 12840 12990 13140 13290 13450 13600 13750

20.00 13910 14060 14220 14380 14530 14690 14850 15010 15170 15340

21.00 15500 15670 15840 16010 16180 16350 16530 16700 16880 17050

22.00 17230 17410 17590 17770 17950 18130 18310 18500 18680 18870

23.00 19050 19240 19430 19620 19810 20000 20210 20410 20620 20830

24.00 21040 21250 21470 21680 21900 22110 22330 22550 22770 22990

25.00 23210 23440 23660 23890 24110 24340 24570 24800 25030 25270

26.00 25500 25740 25980 26220 26460 26700 26950 27190 27440 27690

27.00 27940 28190 28440 28690 28950 29200 29460 29720 29980 30240

28.00 30500 30760 31030 31290 31560 31830 32100 32370 32640 32910

29.00 33190 33460 33740 34020 34300 34580 34860 35140 35430 35710

30.00 36000 36320 36640 36960 37280 37600 37930 38250 38580 38910
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Addendum 1 LCRA River Level-To-Flow Conversion Chart Page 3 of 3

Height in Feet
at Bay City
Station River Flow in Cubic Feet Per Second

.0 .2 .3 .4 .5 .6 .7 .8 .9

31.00 39250 39580 39910 40250 40590 40930 41270 41620 41960 42310

32.00 42660 43010 43360 43720 44070 44430 44790 45150 45510 45880

33.00 46240 46610 46980 47350 47720 48100 48480 48850 49230 49620

34.00 50000 50400 50810 51220 51630 52040 52450 52870 53290 53710

35.00 54130 54550 54980 55410 55840 56270 56700 57140 57580 58020

36.00 58460 58910 59350 59800 60250 60700 61160 61620 62080 62540

37.00 63000 63470 63940 64410 64890 65360 65840 66320 66810 67290

38.00 67780 68270 68760 69260 69750 70250 70750 71260 71760 72270

39.00 72780 73290 73810 74320 74840 75360 75980 76410 76940 77470

40.00 78000
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Addendum 2 River Flow Rate vs Maximum Allowed Pumping Page 1 of I
Rate/Pump Combination

River Flow at Bay City Gauge Station Maximum Allowed
(CFS) Pumping Rate (CFS)

410 60

519 120

737 240

846 300

955 360

1173 480

1282 540

1391 600

I Pump Combination 11



OPOP02-LM-0001 Rev. 41 Page 57 of 89

Reservoir Makeup Pumping Facility

Addendum 3 Main Cooling Reservoir Water Delivery Plan During Page 1 of 1
Drought Conditions

Main Cooling Reservoir (MCR) Level J Actions

Normal operating level between 40 and Pumping under River Permit when river conductivity is <2100

49 feet Mean Sea Level (MSL) gs/cm OR River TDS level is < 1260 mg/L. (Notes 1, 2 & 6)

Pumping under River Permit when river conductivity is

< MCR conductivity. (Notes 1, 2, & 6)
MCR level between 36 and 40 feet MSL IF water deliveries are being made to meet bay and estuary

requirements, THEN daily communications with LCRA are
required, as necessary. (Note 3) (Chemistry/Environmental
action)

MCR Level at 37 feet MSL STPNOC requests LCRA to prepare for delivery of backup
water when MCR level drops to 35 feet MSL.

Pumping under River Permit when river conductivity is

MCR level between 32 and 36 feet MSL <10,000 gts/cm OR River TDS level < 6000 mg/L. (Note 1)
Daily communications, as necessary, with the LCRA if
deliveries are being made to meet bay and estuary
requirements. (Note 3) (Chemistry/Environmental action)
LCRA begins staged deliveries of firm water to ensure that MCR
level does not drop below 27 feet MSL. (Notes 4 & 5) Delivery of

MCR level below 35 feet MSL firm water subject only to the LCRA bay and estuary restrictions;

NOT River Permit stream flow restrictions.

Note 1: Current stream flow restrictions of 55% of river flow over 300 cubic feet per second (cfs) would apply
unless and until such time as permit is amended to establish other limitations for diversion.

Note 2:

Note 3:

Reservoir blowdown will commence as necessary to maintain MCR water at an average of 3000 Jts/cm.

To maintain MCR level as high as possible, the LCRA will communicate to STPNOC if the LCRA
determines that any additional supply may be available in the river for diversion by STPNOC over and
above the amounts to be supplied by the LCRA to meet its other demands. STPNOC may divert such
water at its discretion, subject only to the LCRA bay and estuary restrictions. Any diversions of water by
STPNOC that is made available under this condition and that would not be permitted under the River
Permit stream flow restrictions would count towards the maximum quantities to be made available as
provided in Note 4.

Note 4: The LCRA will provide firm water for diversion by STPNOC up to installed pumping capacity, with a
minimum rate to be specified by STPNOC to assist in maintaining the reservoir level at or above 27 feet
MSL. Under no circumstances will the LCRA make available firm supply under this condition totaling
more than 20,000 acre feet per year (acre-ft/yr) (rolling five-year average) for 2-unit operation OR
40,000 acre-ft/yr (rolling five-year average) for any additional generation capacity.

Note 5: At 30 feet MSL, STPNOC and the LCRA will pursue an emergency suspension of permit pumping
restrictions. (Chemistry/Environmental action)

Note 6: WHEN river conductivity exceeds addendum specifications, THEN diversion only allowed with
approval from Chemistry or Environmental Management.
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Addendum 4 Silt vs. Pumping Restrictions Chart Page 1 of 2

NOTE

Silt buildup reduces the usable screen surfaces AND affects the velocity of water
moving through the screens.

Water Velocity limitations are based upon marine life considerations per the original
design and permit. (refer to CREE 07-15490-2)

Water level above Allowable Pump Pump Combination
silt (circle) Combinations 60 cfs J 60 cfs 240 cfs 1240 cfs

1 ft 1 small pump 1
2ft
3 ft 2 small pumps 1
4 ft 1 large pump 1

1 small/1 large pump 1 1
5ft
6 ft 2 small/1 large pump 1 1
7 ft 2 large pumps 1 1

8 ft 1 small/2 large pumps 1 1 1
2 small/2 large pumps 11 1 1

Determine the water level above the silt per diagram next page..
ft of water (average)

Determine maximum available pump combinations.
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Addendum 4 Silt vs. Pumping Restrictions Chart Page 2 of 2

Measurements SHOULD be taken through Grating from the top of the screen structure deck (21' elevation) a weighted tape measure of at least 30
ft, or an alternative measuring process.
Measurements to establish average water depth at screen structure:

1. Measurements SHOULD be taken at the river side of the traveling screens through Grating at every other bay and then averaged to
establish an average top of silt level.

2. Take measurement from the top of concrete to top of water.
3. Take measurement from the top concrete to the top of sediment in each location.
4. Subtract the water level distance from the average top of sediment distance to establish the average water depth in the bays.
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Lineup 1I Valve Lineup Page 1 of 1 I

EXCEPTIONS

DEVICE COMPONENT NOUN REMARKS
NUMBER DESCRIPTION

Personnel participating in device manipulation:

Name

Device lineup completed by:

Initials Name Initials

Operator Date Time

Lineup 1 Reviewed:
Unit Supervisor Date

This form, when completed, SHALL be retained until superseded.
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ILineup 1 Valve Lineup Page 2 of I I

DEVICE COMPONENT NOUN DESCRIPTION LOCATION POSITION ALIGNED NEW TAG
NUMBER REQUIRED BY NEEDED

RMPF FIRE HOSE CONNECTION CLOSED CAP0-FP-0544 IOAINVLERMPF Screen Wash StructureINTLEISOLATION VALVE INSTALLED

RMPF FIRE HOSE CONNECTION CLOSED CAP
0-FP-0545 ISOLATION VALVE RMPF Screen Wash Structure INSTALLED

O-RL-0049 RMPF SCREEN WASH STRUCTURE FIRE RMPF Screen Wash Structure OPEN
PROTECTION SUPPLY VALVE

O-RL-01 32 SCREEN WASH HEADER DRAIN RMPF Intake Structure Under Manhole Cover CLOSED
by Screen 1

O-RL-0051 RMPF TRAVEL SCREEN 2 SPRAY WASH RMPF Screen Wash Structure OPEN
ISOLATION VALVE

O-RL-0074 RMPF TRAVEL SCREEN 2 SPRAY WASH RMPF Screen Wash Structure OPEN
SUPPLY PSH-6726A ROOT VALVE
RMPF TRAVELING SCREEN 2 SPRAY

O-RL-0109 WASH SUPPLY HEE N VAL RMPF Screen Wash Structure CLOSEDWASH SUPPLY HEADER DRAIN VALVE

O-RL-0022 RMPF TRAVELING SCREENS FLUSHING RMPF Screen Wash Structure CLOSED
HOSE CONNECTION ISOLATION VALVE

O-RL-0052 RMPF TRAVEL SCREEN 3 SPRAY WASH RMPF Screen Wash Structure OPEN
ISOLATION VALVE

O-RL-0075 RMPF TRAVEL SCREEN 3 SPRAY WASH RMPF Screen Wash Structure OPEN
SUPPLY PSH-6726B ROOT VALVE
RMPF TRAVELING SCREEN 3 SPRAY

0-RL-0110 WASH SUPPLY HEE N VAL RMPF Screen Wash Structure CLOSEDWASH SUPPLY HEADER DRAIN VALVE

O-RL-0053 RMPF TRAVEL SCREEN 4 SPRAY WASH RMPF Screen Wash Structure OPENISOLATION VALVE
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Lineup 1 Valve Lineup Page 3 of 11

DEVICE POSITION I ALIGNED NEW TAG

NUMBER COMPONENT NOUN DESCRIPTION LOCATION REQUIRED BY NEEDED

O-RL-0076 RMPF TRAVEL SCREEN 4 SPRAY WASH RMPF Screen Wash Structure OPEN
0-RL-0076_ SUPPLY PSH-6726C ROOT VALVE RMPFScreenWashStructureOPEN

O-RL-01 11 RMPF TRAVELING SCREEN 4 SPRAY RMPF Screen Wash Structure CLOSED
0-R__-0111 WASH SUPPLY HEADER DRAIN VALVE RMPFScreenWashStructureCLOSED

O-RL-0054 RMPF TRAVEL SCREEN 5 SPRAY WASH RMPF Screen Wash Structure OPEN
0-RL-0054_ ISOLATION VALVE RMPFScreenWashStructure _OPEN

O-RL-0077 RMPF TRAVEL SCREEN 5 SPRAY WASH RMPF Screen Wash Structure OPEN
0-RL-0077_ SUPPLY PSH-6726D ROOT VALVE

RMPF TRAVELING SCREEN 5 SPRAY
O-RL-0112 RMPF TRAVLI SEE N 5 AY RMPF Screen Wash Structure CLOSED_________WASH SUPPLY HEADER DRAIN VALVE _____________________

O-RL-0055 RMPF TRAVEL SCREEN 6 SPRAY WASH RMPF Screen Wash Structure OPEN
0-RL-0055_ ISOLATION VALVE _MPSreeWshtrctuePE

O-RL-0078 RMPF TRAVEL SCREEN 6 SPRAY WASH RMPF Screen Wash Structure OPEN
SUPPLY PSH-6726E ROOT VALVE

O-RL-01 13 RMPF TRAVELING SCREEN 6 SPRAY
0-RL-0113_ WASH SUPPLY HEADER DRAIN VALVE RMPF Screen Wash Structure CLOSED

O-RL-0021 RMPF TRAVELING SCREENS FLUSHING RMPF Screen Wash Structure CLOSED
HOSE CONNECTION ISOLATION VALVE

O-RL-0056 RMPF TRAVEL SCREEN 7 SPRAY WASH RMPF Screen Wash Structure OPEN
0-RL-0056_ ISOLATION VALVE

RMPF TRAVEL SCREEN 7 SPRAY WASH
O-RL-0079 RMPF T SCREEN 7AY RMPF Screen Wash Structure OPEN

MSUPPLY PSH-6726F ROOT VALVEY

O-RL-0114 RMPF TRAVELING SCREEN 7 SPRAY RMPF Screen Wash Structure CLOSED
WASH SUPPLY HEADER DRAIN VALVE

O-RL-0057 RMPF TRAVEL SCREEN 8 SPRAY WASH RMPF Screen Wash Structure OPENISOLATION VALVE

O-RL-0080 RMPF TRAVEL SCREEN 8 SPRAY WASH RMPF Screen Wash Structure OPEN
SUPPLY PSH-6726G ROOT VALVE RMPFScreenWashStructure _OPEN

O-RL-01 15 RMPF TRAVELING SCREEN 8 SPRAY RMPF Screen Wash Structure CLOSED
0-RL-0115 WASH SUPPLY HEADER DRAIN VALVE
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F Lineup I Valve Lineup Page ;4of I I

DEVICE I POSITION ALIGNED NEW TAG
NUMBER COMPONENT NOUN DESCRIPTION LOCATION REQUIRED BY NEEDED

0-RL-0004 RIVER SCREEN WASH PUMP 11 DISCHARGE RMPF Screen Wash Structure OPEN
VALVE

0-RL-0007 RIVER SCREEN WASH PUMP 11 DISCH STRAINER RMPF Screen Wash Structure OPEN
PI/PDI/PDS-6717 HIGH SIDE ROOT VALVE

0-RL-0008 RIVER SCREEN WASH PUMP 11 DISCH STRAINER RMPF Screen Wash Structure OPEN
PI/PDI/PDS-6717 LOW SIDE ROOT VALVE

0-RL-0058 RMPF TRAVEL SCREEN 9 SPRAY WASH RMPF Screen Wash Structure OPEN
ISOLATION VALVE

O-RL-0081 RMPF TRAVEL SCREEN 9 SPRAY WASH SUPPLY RMPF Screen Wash Structure OPEN
PSH-6726H ROOT VALVE

O-RL-0116 RMPF TRAVELING SCREEN 9 SPRAY WASH RMPF Screen Wash Structure CLOSED
SUPPLY HEADER DRAIN VALVE

0-RL-0059 RMPF TRAVEL SCREEN 10 SPRAY WASH RMPF Screen Wash Structure OPEN
ISOLATION VALVE

0-RL-0082 RMPF TRAVEL SCREEN 10 SPRAY WASH SUPPLY RMPF Screen Wash Structure OPEN
PSH-6726J ROOT VALVE

0-RL-0117 RMPF TRAVELING SCREEN 10 SPRAY WASH RMPF Screen Wash Structure CLOSED
SUPPLY HEADER DRAIN VALVE

0-RL-0020 RMPF TRAVELING SCREENS FLUSHING HOSE RMPF Screen Wash Structure CLOSED
CONNECTION ISOLATION VALVE

0-RL-0060 RMPF TRAVEL SCREEN 11 SPRAY WASH RMPF Screen Wash Structure OPEN
ISOLATION VALVE

O-RL-0083 RMPF TRAVEL SCREEN 11 SPRAY WASH SUPPLY RMPF Screen Wash Structure OPEN
PSH-6726K ROOT VALVE

0-RL-01 18 RMPF TRAVELING SCREEN 11 SPRAY WASH RMPF Screen Wash Structure CLOSED
SUPPLY HEADER DRAIN VALVE

0-RL-0061 RMPF TRAVEL SCREEN 12 SPRAY WASH RMPF Screen Wash Structure OPEN
ISOLATION VALVE

0-RL-0084 RMPF TRAVEL SCREEN 12 SPRAY WASH SUPPLY RMPF Screen Wash Structure OPEN
PSH-6726L ROOT VALVE
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Lineup 1 Valve Lineup Page 5 of 11

DEVICE POSITION ALIGNED NEW TAGDEVICE COMPONENT NOUN DESCRIPTION POSTO RQITION BY NEEDED

O-RL-0 19 RMPF TRAVELING SCREEN 12 SPRAY WASH RMPF Screen Wash Structure CLOSED
0-RL-0119 SUPPLY HEADER DRAIN VALVE RMPFScreenWashStructure CLOSED

O-RL-001 5 RMPF TRAVELING SCREENS 1-12 SPRAY WASH RMPF Screen Wash Structure OPEN
TO SLUICE TRENCH ISOLATION VALVE RMPFcreeWasStrcturOPE

O-RL-0016 RMPF TRAVELING SCREENS 13-24 SPRAY WASH RMPF Screen Wash Structure OPEN
TO SLUICE TRENCH ISOLATION VALVE RMPFScreenWashStructureOPEN

O-RL-0009 RIVER SCREEN WASH PUMP 12 DISCH STRAINER RMPF Screen Wash Structure OPEN
0-RL-0009__ PI/PDI/PDS-6720 HIGH SIDE ROOT VALVE RMPFScreenWashStructureOPEN

O-RL-0010 RIVER SCREEN WASH PUMP 12 DISCH STRAINER RMPF Screen Wash Structure OPEN
PI/PDI/PDS-6720 LOW SIDE ROOT VALVE

O-RL-0005 RIVER SCREEN WASH PUMP 12 DISCHARGE RMPF Screen Wash Structure OPEN
VALVE

O-RL-0062 RMPF TRAVEL SCREEN 13 SPRAY WASH RMPF Screen Wash Structure OPEN
0-RL-0062_ ISOLATION VALVE RMPFScreenWashStructureOPEN

O-RL-0085 RMPF TRAVEL SCREEN 13 SPRAY WASH SUPPLY RMPF Screen Wash Structure OPEN
PSH-6726M ROOT VALVE

O-RL-0120 RMPF TRAVELING SCREEN 13 SPRAY WASH RMPF Screen Wash Structure CLOSED
SUPPLY HEADER DRAIN VALVE
RMPF TRAVELING SCREENS SPRAY WASH

O-RL-001 3 SUPP HEADER SCEESL SPROO VALVE RMPF Screen Wash Structure OPENSUPPLY HEADER PI/PSL-6724 ROOT VALVEIIII
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DEVICE I POSITION 1 ALIGNED NEW TAG
NUMBER COMPONENT NOUN DESCRIPTION LOCATION REQUIRED BY NEEDED

RESERVOIR MAKEUP PUMP 1 SEAL0-RK-0001 WATER SUPPLY VALVE RMPF West Side of RMPF Pump 1 OPEN

RESERVOIR MAKEUP PUMP 1 DISCHARGE0-LM-0149 PI-6731 ROOT VALVE RMPF Pump 1 Disch Valve Pit OPEN

O-RK-0010 RESERVOIR MAKEUP PUMP 1 BEARING RMPF South Side of RMPF Pump 1 THROTTLEDWATER INLET VALVE RMPSothSidofMFPmp__TROTLE
RESERVOIR MAKEUP PUMP 1 SEAL

0-RK-0022 WATER INLET VALVE RMPF South Side of RMPF Pump 1 THROTTLED

RESERVOIR MAKEUP PUMP 2 SEAL0-RK-0002 WATER SUPPLY VALVE RMPF West Side of RMPF Pump 2 OPEN

RESERVOIR MAKEUP PUMP 2 BEARING0-RK-001 1 WATER INLET VALVE RMPF South Side of RMPF Pump 2 THROTTLED

RESERVOIR MAKEUP PUMP 2 SEAL0-RK-0023 WATER INLET VALVE RMPF South Side of RMPF Pump 2 THROTTLED

RESERVOIR MAKEUP PUMP 2 DISCHARGE0-LM-01 50 PI-6731A ROOT VALVE RMPF Pump 2 Disch Valve Pit OPEN

O-RK-0003 RESERVOIR MAKEUP PUMP 3 SEAL RMPF West Side of RMPF Pump 3 OPEN
0-RK-0003 WATER SUPPLY VALVE RMPFWestSideofRMPFPump_3_OPEN

RESERVOIR MAKEUP PUMP 3 MOTOR0-RK-0044 COOLING WATER SUPPLY DRAIN VALVE RMPF South Side of RMPF Pump 3 CLOSED

RESERVOIR MAKEUP PUMP 3 MOTOR RMPF South Side of RMPF Pump 3
COOLING WATER INLET VALVE RMPFSouthSideofRMPFPump 3_CLOSED
RESERVOIR MAKEUP PUMP 3 BEARING0-RK-0013 WATER INLET VALVE RMPF South Side of RMPF Pump 3 THROTTLED

0-RK-0024 RESERVOIR MAKEUP PUMP 3 SEAL RMPF South Side of RMPF Pump 3 THROTTLEDWATER INLET VALVE RMPFSouthSideofRMPFPump_3_THROTTLED

RESERVOIR MAKEUP PUMP 3 DISCHARGE0-LM-0151 PI-6731B ROOT VALVE RMPF Pump 3 Disch Valve Pit OPEN

RESERVOIR MAKEUP PUMP 3 MOTOR
0-RK-0034 COOLING WATER RETURN RMPF South Side of RMPF Pump 3 OPEN

FISU/FISLL-6731 INLET VALVE
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DEVICE POSITION [ALIGNED NEW TAG
NUMBER COMPONENT NOUN DESCRIPTION j LOCATION REQUIRED BY NEEDED

RESERVOIR MAKEUP PUMP 3 MOTOR COOLING0-RK-0030 WATER RETURN FISL/FISLL-6731 BYPASS VALVE RMPF South Side of RMPF Pump 3 CLOSED

RESERVOIR MAKEUP PUMP 3 MOTOR COOLING
0-RK-0035 WATER RETURN FISLUFISLL-6731 OUTLET VALVE RMPF South Side of RMPF Pump 3 OPEN

O-RK-0004 RESERVOIR MAKEUP PUMP 4 SEAL WATER SUPPLY RMPF West Side of RMPF Pump 4 OPENVALVE RMPFestSdeoRMPFPump__OPE

O-RK-0015 RESERVOIR MAKEUP PUMP 4 BEARING WATER RMPF South of RMPF Pump 4 THROTTLEDINLET VALVE RMPFSouhofRMPPup_4_HROTLE

O-RK-0025 RESERVOIR MAKEUP PUMP 4 SEAL WATER INLET RMPF South of RMPF Pump 4 THROTTLED
VALVE RMPFSoutofMPFump__THRTTLE

O-RK-0045 RESERVOIR MAKEUP PUMP 4 MOTOR COOLING RMPF South Side of RMPF Pump 4 CLOSEDWATER SUPPLY DRAIN VALVE

O-RK-0014 RESERVOIR MAKEUP PUMP 4 MOTOR COOLING RMPF South Side of RMPF Pump 4 CLOSED
WATER INLET VALVE RMPSutSdeofRMFum_ 4 CLSE

O-RK-0036 RESERVOIR MAKEUP PUMP 4 MOTOR COOLING RMPF South Side of RMPF Pump 4 OPEN
WATER RETURN FISL/FISLL-6732 INLET VALVE RMPFSouthSideofRMPFPum 4_OPEN
RESERVOIR MAKEUP PUMP 4 MOTOR COOLING0-RK-0031 WATER RETURN FISL/FISLL-6732 BYPASS VALVE RMPF South Side of RMPF Pump 4 CLOSED

O-RK-0037 RESERVOIR MAKEUP PUMP 4 MOTOR COOLINGWATER RETURN FISL/FISLL-6732 OUTLET VALVE RMPF South Side of RMPF Pump 4 OPEN

O-LM-01 52 RESERVOIR MAKEUP PUMP 4 DISCHARGE PI-6731C RMPF Pump 4 Disch Valve Pit OPENROOT VALVE RMPPup__DichValeitPE

O-RK-0005 RESERVOIR MAKEUP PUMP 5 SEAL WATER SUPPLY RMPF CLOSED
VALVE RMPF ___CLOSED

016 RESERVOIR MAKEUP PUMP 5 MOTOR COOLING RMPF CLOSED
WATER INLET VALVE RMPF _CLOSED

O-RK-0026 RESERVOIR MAKEUP PUMP 5 SEAL WATER INLET RMPF CLOSEDVALVE
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O-RK-0017 RESERVOIR MAKEUP PUMP 5 BEARING RMPF CLOSEDWATER INLET VALVE

O-RK-0019 RESERVOIR MAKEUP PUMP 6 BEARING RMPF CLOSEDWATER INLET VALVE
RESERVOIR MAKEUP PUMP 5 DISCHARGE

O-LM-0153 PI-6731D ROOT VALVE RMPF Pump 5 Disch Valve Pit CLOSED

0-RK-0006 RESERVOIR MAKEUP PUMP 6 SEAL WATER RMPF South Side of RMPF Pump 6 Well CLOSEDSUPPLY VALVE
RESERVOIR MAKEUP PUMP 6 SEAL WATER0-RK-0027 INLET VALVE RMPF CLOSED

0-RK-0020 RESERVOIR MAKEUP PUMP 7 BEARING RMPF CLOSEDWATER INLET VALVE

0-RK-0028 RESERVOIR MAKEUP PUMP 7 SEAL WATER RMPF CLOSEDINLET VALVE
RESERVOIR MAKEUP PUMP 8 SEAL WATER

0-RK-0029 INLET VALVE RMPF CLOSED

O-RK-0021 RESERVOIR MAKEUP PUMP 8 BEARING RMPF CLOSEDWATER INLET VALVE

0-LM-01 54 RESERVOIR MAKEUP PUMP 6 DISCHARGE RMPF South Side of RMPF Pump 6 Well CLOSEDPI-6731 E ROOT VALVE

0-RK-0007 RESERVOIR MAKEUP PUMP 7 SEAL WATER RMPF South Side of RMPF Pump 7 Well CLOSED.SUPPLY VALVE
RESERVOIR MAKEUP PUMP 7 DISCHARGE

0-LM-0155 PI-6731F ROOT VALVE RMPF Pump 7 Disch Valve Pit CLOSED

0-RK-0008 RESERVOIR MAKEUP PUMP 8 SEAL WATER RMPF West Side of RMPF Pump 8 Well CLOSEDSUPPLY VALVE
RESERVOIR MAKEUP PUMP 8 DISCHARGE0-LM-0156 PI-6731G ROOT VALVE RMPF Pump 8 Disch Valve Pit CLOSED

0-WW-01 12 R.M.S. BOOSTER PUMPS WELL WATER0-WW-0112 SUPPLY WW-0110 TELLTALE DRAIN VALVE RMPF West of RMS Booster Pumps CLOSED
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R.M.S. BOOSTER PUMPS WELL WATER0-WW-0113 SUPPLY WW-0110 TELLTALE DRAIN VALVE RMPF West of RMS Booster Pumps CLOSED

R.M.S. BOOSTER PUMPS WELL WATER0-WW-0114 ISOLATION WW-01 11 TELLTALE DRAIN VALVE RMPF West of RMS Booster Pumps CLOSED

R.M.S. BOOSTER PUMPS WELL WATER0-WW-01 15 ISOLATION WW-01 11 TELLTALE DRAIN VALVE RMPF West of RMS Booster Pumps CLOSED

R.M.S. BOOSTER PUMPS WELL WATER
0-WW-01_10 SUPPLY VALVE RMPF West of RMS Booster Pumps OPEN

R.M.S. BOOSTER PUMPS WELL WATER RMPF West of RMS Booster Pumps OPEN0-WW-0111 SUPPLY ISOLATION VALVE RF sfS trmO

0-WW-0036 R.M.S. BOOSTER PUMPS SUPPLY HEADER RMPF West of RMS Booster Pumps OPENPSL-6741 ROOT VALVE RMPFWestofRMSBoosterPumpsOPEN

O-WW-0040 R.M.S. BOOSTER PUMPS SUPPLY HEADER RMPF West of RMS Booster Pumps CLOSED0-WW-0040_ VENT VALVE RMPFWestofRMSBoosterPumpsCLOSED

O-WW-0015 R.M.S. BOOSTER PUMP 1 SUCTION VALVE RMPF at RMS Booster Pump 1 OPEN

O-WW-0042 ME.S. BOOSTER PUMP 1 SUCTION DRAIN RMPF at RMS Booster Pump 1 CLOSED
_____ ____ VALVE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

O-WW-0019 R.M.S. BOOSTER PUMP 1 DISCHARGE PI-6736 RMPF at RMS Booster Pump 1 OPEN
0-WW-0019_ ROOT VALVE RMPFatRMSBoosterPump 1_OPEN

O-WW-0018 R.M.S. BOOSTER PUMP 1 DISCHARGE VALVE RMPF RMS Booster Pump 1 Disch OPEN

O-WW-0016 R.M.S. BOOSTER PUMP 2 SUCTION VALVE RMPF RMS Booster Pump 2 Inlet OPEN

R.M.S. BOOSTER PUMP 2 SUCTION DRAIN RMPF RMS Booster Pump 2 Inlet0-WW-0041 VALVE CLOSED

Q-WW-0022 R.M.S. BOOSTER PUMP 2 DISCHARGE RMPF RMS Booster Pump 2 Outlet OPEN0-WW-0022_ PI-6736A ROOT VALVE RMPFMSBosterump_2OutleOPE

O-WW-0021 R.M.S. BOOSTER PUMP 2 DISCHARGE VALVE RMPF RMS Booster Pump 2 Outlet OPEN
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DEVICE [ POSITION ALIGNED NEW TAG
NUMBER COMPONENT NOUN DESCRIPTION LOCATION REQUIRED BY NEEDED

O-WW-0043 R.M.S. BOOSTER PUMPS DISCHARGE HEADER RMPF RMS Booster Pump 2 Outlet CLOSED
0-WW-0043 VENT VALVE __PF__SBostePump2_OuletLOSE

0-WW-0023 RMPF SEAL WATER FILTER 1 INLET VALVE RMPF Seal Water Filter 1 Inlet OPEN

O-WW-0027 RMPF SEAL WATER FILTER 1 PDI/PDS-6737 HIGH RMPF Seal Water Filter 1 Inlet OPEN
SIDE ROOT VALVE

O-WW-0028 RMPF SEAL WATER FILTER 1 PDI/PDS-6737 LOW RMPF Seal Water Filter 1 Outlet OPEN
SIDE ROOT VALVE

O-WW-0024 RMPF SEAL WATER FILTER 1 OUTLET VALVE RMPF Seal Water Filter 1 Outlet OPEN

O-WW-0025 RMPF SEAL WATER FILTER 2 INLET VALVE RMPF Seal Water Filter 2 Inlet CLOSED

O-WW-0029 RMPF SEAL WATER FILTER 2 PDI/PDS-6737A HIGH RMPF Seal Water Filter 2 Inlet OPEN
SIDE ROOT VALVE

O-WW-0030 RMPF SEAL WATER FILTER 2 PDI/PDS-6737A LOW RMPF Seal Water Filter 2 Outlet OPEN
SIDE ROOT VALVE

O-WW-0026 RMPF SEAL WATER FILTER 2 OUTLET VALVE RMPF Seal Water Filter 2 Outlet CLOSED

O-WW-0133 RIVER SCREEN WASH PUMP ISOLATION VALVE RMPF, East of RMPF Seal Water CLOSED
System pumps/filters

O-LM-0163 RESERVOIR MAKEUP PUMPS SOUTH DISCHARGE RMPF, West of Makeup Pumps 1, 2, OPEN
HEADER PSV-6736A/B ISOLATION VALVE 3, 4

0-LM-0164 RESERVOIR MAKEUP PUMPS SOUTH DISCHARGE RMPF, West of Makeup Pumps 1, 2, OPENHEADER PSV-6736D/E ISOLATION VALVE 3, 4

O-LM-0159 RESERVOIR MAKEUP PUMPS SOUTH DISCHARGE RMPF, West of Makeup Pump Wells OPEN
HEADER PSV-6736A/B/C ISOLATION VALVE 5, 6, 7, 8

O-LM-0160 RESERVOIR MAKEUP PUMPS SOUTH DISCHARGE RMPF, West of Makeup Pump Wells OPEN
HEADER PSV-6736D/E/F ISOLATION VALVE 5, 6, 7, 8
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DEVICE POSITION ALIGNED NEW TAG
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O-LM-0157 WELL WATER SUPPLY ISOL TO SOUTH PIPELINE RMPF West of Makeup Pumps 1, 2, 3, 4 OPENFLUSH M WtMeP s23E
WELL WATER SUPPLY TO SOUTH DISCHARGEHEADER FLUSH ISOLATION VALVE

O-WW-0108 SOUTH DISCHARGE HEADER FLUSH WELL RMPF OPENWATER SUPPLY VALVE

0-LM-0172 RESERVOIR MAKEUP PUMPS SOUTH DISCHARGE RMPF On South Pipeline CLOSEDHEADER ENVIRONMENTAL SAMPLE VALVE West of Makeup Pumps 1, 2, 3, 4

0-LM-0173 RESERVOIR MAKEUP PUMPS SOUTH RMPF in Valve Well Beside OPENDISCHARGE HEADER PI-6731J ROOT VALVE 0-LM-0172

0-LM-0165 RESERVOIR MAKEUP PUMPS NORTH DISCHARGE RMPF on North Pipeline West of OPENHEADER PSV-6735A/B ISOLATION VALVE Makeup Pump Wells 5, 6, 7, 8

0-LM-0166 RESERVOIR MAKEUP PUMPS NORTH DISCHARGE RMPF on North Pipeline West of OPENHEADER PSV-6735D/E ISOLATION VALVE Makeup Pump Wells 5, 6, 7, 8

0-LM-0161 RESERVOIR MAKEUP PUMPS NORTH DISCHARGE RMPF on North Pipeline West of OPENHEADER PSV-6735A/B/C ISOLATION VALVE Makeup Pump Wells 5, 6, 7, 8

O-LM-0162 RESERVOIR MAKEUP PUMPS NORTH DISCHARGE RMPF on North Pipeline West of OPENHEADER PSV-6735D/E/F ISOLATION VALVE Makeup Pump Wells 5, 6, 7, 8

0-LM-0158 WELL WATER SUPPLY ISOL TO NORTH PIPELINE RMPF on North Pipeline West of CLOSEDFLUSH Makeup Pump Wells 5, 6, 7, 8

0-WW-0057 WELL WATER SUPPLY HEADER TO FT-6728/28A 100 ft. west of RMPF between concrete OPENINSTR FLUSH ISOLATION VALVE valve pits

O-WW-0109 WELL WATER SUPPLY ISOL TO FV-6728E RMPF CLOSED

O-LM-0171 RESERVOIR MAKEUP PUMPS NORTH DISCHARGE RMPF on North Pipeline West of CLOSEDHEADER ENVIRONMENTAL SAMPLE VALVE Makeup Pump Wells 5, 6, 7, 8

0-LM-0174 RESERVOIR MAKEUP PUMP NORTH DISCHARGE RMPF In Valve Well adjacent to OPEN0-LM-0174 FLUSH LINE PI-6731H ROOT VALVE 0-LM-0171 OPEN

O-WW-0079 RESERVOIR MAKEUP PUMP SEAL WATER OPENSUPPLY HEADER PRESSURE INSTR ROOT VALVE RMPF
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EXCEPTIONS

DEVICE COMPONENT NOUN REMARKS
NUMBER DESCRIPTION

Personnel participating
in device manipulation:

Name Initials

Date Time

Date

Device lineup completed by:

Lineup 2 Reviewed:

Operator

Unit Supervisor

This form, when completed, SHALL be retained until superseded.
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PI-6731 RMPF PUMP 1 DISCH PRESS RMPF IN SERVICE

PI-6731A RMPF PUMP 2 DISCH PRESS RMPF IN SERVICE

PI-6731B RMPF PUMP 3 DISCH PRESS RMPF IN SERVICE

PI-6731C RMPF PUMP 4 DISCH PRESS RMPF IN SERVICE

PI-6731J SOUTH PIPE PRESS RMPF IN SERVICE

SCREEN WASH PUMP 11 DISCH RMPF Screen Wash Pump 11 IN SERVICE
PI-6717 PRESS IN SERVICE

SCREEN WASH PUMP 11 STRAINER RMPF Screen Wash Pump 11 IN SERVICE
PDI-6717 DP IN SERVICE

SCREEN WASH PUMP 11 STRAINER RMPF Screen Wash Pump 11 IN SERVICEPDS-6717 DP SWITCH I EVC

SCREEN WASH PUMP 12 DISCH RMPF Screen Wash Pump 12 I EVC
PI-6720 PRESS I EVC

SCREEN WASH PUMP 12 STRAINER RMPF Screen Wash Pump 12 IN SERVICE
PDI-6720 DP I IRC

SCREEN WASH PUMP 12 STRAINER RMPF Screen Wash Pump 12 I EVC
PDS-6720 DP SWITCH I EVC
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PI-6724 SCREEN WASH HDR PRESS RMPF Screen Wash Structure IN SERVICE

PSL-6724 SCREEN WASH PRESS LO RMPF Screen Wash Structure IN SERVICE

PSH-6726A PRESSURE SWITCH HI RMPF Screen 2 IN SERVICE

PSH-6726B PRESSURE SWITCH HI RMPF Screen 3 IN SERVICE

PSH-6726C PRESSURE SWITCH HI RMPF Screen 4 IN SERVICE

PSH-6726D PRESSURE SWITCH HI RMPF Screen 5 IN SERVICE

PSH-6726E PRESSURE SWITCH HI RMPF Screen 6 IN SERVICE

PSH-6726F PRESSURE SWITCH HI RMPF Screen 7 IN SERVICE

PSH-6726G PRESSURE SWITCH HI RMPF Screen 8 IN SERVICE

PSH-6726H PRESSURE SWITCH HI RMPF Screen 9 IN SERVICE

PSH-6726J PRESSURE SWITCH HI RMPF Screen 10 IN SERVICE

PSH-6726K PRESSURE SWITCH HI RMPF Screen 11 IN SERVICE
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PDS-6726L PRESSURE SWITCH HI RMPF Screen 12 IN SERVICE

PI-6726M PRESSURE SWITCH HI RMPF Screen 13 IN SERVICE

PSL-6741 SUCTION PRESS S.W. LO RMPF IN SERVICE

PI-6736 BOOSTER PUMP 1 DISCH PRESS RMPF IN SERVICE

PI-6736A BOOSTER PUMP 2 DISCH PRESS RMPF IN SERVICE

PDI-6737 SEAL WATER FILTER 1 D/P INDICATOR RMPF IN SERVICE

PDS-6737 SEAL WATER FILTER 1 D/P SWITCH RMPF IN SERVICE

PDI-6737A SEAL WATER FILTER 2 D/P INDICATOR RMPF IN SERVICE

PDS-6737A SEAL WATER FILTER 2 D/P SWITCH RMPF IN SERVICE

PI-6738 HEADER PRESS INDICATOR RMPF IN SERVICE

PSL-6738 HEADER PRESS LO RMPF IN SERVICE

PSL-6738A HEADER PRESS LO RMPF IN SERVICE

PSL-6738B HEADER PRESS LO RMPF IN SERVICE
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DEVICE COMPONENT NOUN REMARKS
NUMBER DESCRIPTION

Personnel participating
in device manipulation:

Name Initials

Date Time

Date

Device lineup completed by:

Lineup 3 Reviewed:

Operator

Unit Supervisor

This form, when completed, SHALL be retained until superseded.
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NONE LM-MOV-0001 RMPF ZLP 500 NORM AFTER CLOSED

NONE LM-MOV-0002 RMPF ZLP 500 NORM AFTER CLOSED

NONE LM-MOV-0003 RMPF ZLP 500 NORM AFTER CLOSED

NONE LM-MOV-0004 RMPF ZLP 500 NORM AFTER CLOSED

NONE MAKE-UP PUMP NO-1 RMPF ZLP 500 PULL FOR E. STOP

NONE MAKE-UP PUMP NO-2 RMPF ZLP 500 PULL FOR E. STOP

NONE MAKE-UP PUMP NO-3 RMPF ZLP 500 PULL FOR E. STOP

NONE MAKE-UP PUMP NO-4 RMPF ZLP 500 PULL FOR E. STOP

REMOTE/LOCAL M/U STAISPILLWAY
NONE TRANSFER SWITCH RMPF ZLP 500 LOCAL

NORL-HS-6717 RSVR SCRN WASH NO 11 Locally at Pump OFF

NORL-HS-6720 RSVR SCRN WASH NO 12 Locally at Pump OFF

NORL-HS-6723 RSVR SCRN WASH NO 13 Locally at Pump OFF
RMPF SEAL WATER BOOSTER

NOLM-HS-6739A PUMP 1 Locally at Pump OFF
RMPF SEAL WATER BOOSTER

NOLM-HS-6739B PUMP 2 Locally at Pump OFF
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NOLM-HS-0047 SCREEN WASH SLUICE VALVE RMPF, Between traveling
("RL047") CONTROL SWITCH screens 12 & 13 AUTO

NOLM-HS-0048 SCREEN WASH SLUICE VALVE RMPF, Between traveling
("RL048") CONTROL SWITCH screens 12 & 13 AUTO

RMPF SCREEN 2
HS-24 RMPF AUTO

RMPF SCREEN 3
HS-25 RMPF AUTO

HS-26 RMPF SCREEN 4 RMPF AUTO

HS-27 RMPF SCREEN 5 RMPF AUTO

HS-28 RMPF SCREEN 6 RMPF AUTO

HS-29 RMPF SCREEN 7 RMPF AUTO

HS-30 RMPF SCREEN 8 RMPF AUTO

HS-31 RMPF SCREEN 9 RMPF AUTO

HS-32 RMPF SCREEN 10 RMPF AUTO

HS-33 RMPF SCREEN 11 RMPF AUTO

HS-34 RMPF SCREEN 12 RMPF AUTO

HS-35 RMPF SCREEN 13 RMPF AUTO
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DEVICE COMPONENT NOUN REMARKS
NUMBER DESCRIPTION

Personnel participating
in device manipulation:

Name Initials

Date Time

Date

Device lineup completed by:

Lineup 4 Reviewed:

Operator

Unit Supervisor

This form, when completed, SHALL be retained until superseded.
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DCDP 20A BKR 1 1M CHARGER TO BUS DCDP 20A DCDP 20A ON/OFF(1)

DCDP 20A BKR 2 125 VDC BATTERY AND 2M DCDP 20A ON
CHARGER TO BUS DCDP20A

DCDP 20A BKR 3 ZLP-501 ANNUNCIATORS DCDP 20A ON

DCDP 20A BKR 4 138 KV CKT SWITCHER DCDP 20A ON
9Y500ESG114A

DCDP 20A BKR 5 ZLP-500 ANNUNCIATORS DCDP 20A ON

DCDP 20A BKR 6 HIGH SPEED GND SWITCH DCDP 20A ON
9Y500ESG115A

DCDP 20A BKR 7 BREAKER TEST CAB DCDP 20A ON

DCDP 20A BKR 8 4160 V SWGR 1M DCDP 20A ON

DCDP 20A BKR 9 SPARE DCDP 20A OFF

DCDP 20A BKR 10 480 V SWGR 1 M (LC 1 M) DCDP 20A ON

DCDP 20A BKR 11 SPARE DCDP 20A OFF

DCDP 20A BKR 12 2M CHARGER TO BUS DCDP 20A On the outside front of ON/OFF(1)
DCDP 20A trumerwnR Fis-nrzd

(1) ON for charger in Service. OFF when Charger is secured to limit current drain through meter when RMPF is de-energized.
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4160V SWGR 1M TO 480V
1M/1 LC 1M XFMR RMPF 4.16 KV SWGR 1M RACKED IN

1M/2 RMPF MAKEUP PUMP NO 8 RMPF 4.16 KV SWGR 1M REMOVED

1M/3 RMPF MAKEUP PUMP NO 7 RMPF 4.16 KV SWGR 1M REMOVED

1M/4 RMPF MAKEUP PUMP NO 6 RMPF 4.16 KV SWGR 1M REMOVED

1M/5 RMPF MAKEUP PUMP NO 5 RMPF 4.16 KV SWGR IM REMOVED

1M/8 RMPF MAKEUP PUMP NO 4 RMPF 4.16 KV SWGR 1M RACKED IN

1M/9 RMPF MAKEUP PUMP NO 3 RMPF 4.16 KV SWGR 1M RACKED IN

iM/10 RMPF MAKEUP PUMP NO 2 RMPF 4.16 KV SWGR 1M RACKED IN

IM/11 RMPF MAKEUP PUMP NO 1 RMPF 4.16 KV SWGR 1M RACKED IN

1M/12 SPARE RMPF 4.16 KV SWGR 1M RACKED OUT

1M/13 SPARE RMPF 4.16 KV SWGR 1M RACKED OUT

iM/iC 4160V SWGR 1M TO 480V LC 1M RMPF 480V LC 1M RACKED IN

1M/2B SPACE RMPF 480V LC 1M RACKED OUT/REMOVED

1M/2C TO 480V MCC 1M3 RMPF 480V LC 1M RACKED IN

1M/ID TO 480V MCC 1M1 RMPF 480V LC 1M RACKED IN

1M/2D TO 480V MCC 1M2 RMPF 480V LC 1M RACKED IN
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RMPF MAKEUP PUMP 1 DISCH MOV
1M1/A2 OPERATOR O-LM-MOV-001 RMPF 480V MCC 1 M1 ON

RMPF MAKEUP PUMP 2 DISCH MOV
1M1/A3 OPERATOR O-LM-MOV-002 RMPF 480V MCC 1 M1 ON

RMPF MAKEUP PUMP 3 DISCH MOV
1M1I/A4 OPERATOR O-LM-MOV-003 RMPF 480V MCC 1 M1 ON

1M1/B1 SPARE RMPF 480V MCC 1 M1 OFF

RMPF MAKEUP PUMP 4 DISCH MOV
1MI/B2 OPERATOR O-LM-MOV-004 RMPF 480V MCC 1M1 ON

RMPF MAKEUP PUMP 5 DISCH MOV
1M1/B3 OPERATOR O-LM-MOV-005 RMPF 480V MCC 1M1 LOCKED OFF

RMPF MAKEUP PUMP 6 DISCH MOV
1M1/B4 OPERATOR O-LM-MOV-006 RMPF 480V MCC 1M1 LOCKED OFF

RMPF MAKEUP PUMP 7 DISCH MOV
1M1/C2 OPERATOR O-LM-MOV-007 RMPF 480V MCC 1M1 LOCKED OFF

RMPF MAKEUP PUMP 8 DISCH MOV
1M1/C3 OPERATOR O-LM-MOV-008 RMPF 480V MCC 1M1 LOCKED OFF

RMPF MAKEUP PUMP 3 SPACE
1M1/D1 HEATER RMPF 480V MCC 1 M1 ON

RMPF MAKEUP PUMP 4 SPACE
1M1/D2 HEATER RMPF 480V MCC 1M1 ON

RMPF MAKEUP PUMP 5 SPACE
1M1/D3 HEATER RMPF 480V MCC 1M1 LOCKED OFF

RMPF MAKEUP PUMP 6 SPACE
1M1/D4 HEATER RMPF480V MCC 1Mi LOCKED OFF

CATHODICE PROTECTIONS
1M2/A1U RECTIFIER CP54-01 RMPF 480V MCC 1 M2 ON

1M2/A1L SPARE RMPF 480V MCC 1 M2 OFF

POWER OUTLETS RP54-001
1 M2/A2U & RP54-002 RMPF 480V MCC 1 M2 ON
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1M2/A2L M/U PIPELINE CATHODIC PROT. RECT. ON
CP54-13 THRU CP54-22 RMPF 480V MCC 1_M2

1M2/A3U SPARE RMPF 480V MCC 1M2 LOCKED OFF

1M2/A3L TO 480V LIGHTING PANEL LP20A RMPF 480V MCC 1M2 ON

1M2/A4U SPARE RMPF 480V MCC 1 M2 OFF

1M2/A4L SPARE RMPF 480V MCC 1 M2 OFF

1M2/A5 CABLE BASEMENT SUMP PUMP 1 RMPF 480V MCC 1M2 ON

1M2/A6 CABLE BASEMENT SUMP PUMP 2 RMPF 480V MCC 1M2 ON

1M2/B1U SPARE RMPF 480V MCC 1 M2 OFF

1M2/B1L SPARE RMPF 480V MCC 1 M2 OFF

1M2/B2U TO 480V DIST PNL DP20A RMPF 480V MCC 1M2 ON

1M2/B2L SPARE RMPF 480V MCC 1 M2 OFF

1M2/B3 ELECT EQUIP ROOM SUPPLY FAN 1 RMPF 480V MCC 1M2 ON

1M2/B4 ELECT EQUIP ROOM SUPPLY FAN 3 RMPF 480V MCC 1M2 ON

1M2/B5 SPARE RMPF 480V MCC 1 M2 OFF

1 M2/B6 RMPF SEAL WATER BOOSTER PUMP 1 RMPF 480V MCC 1 M2 ON

1M2/C1U BATTERY CHARGER 1M RMPF 480V MCC 1 M2 ON

1M2/C1L BATTERY CHARGER 2M RMPF 480V MCC 1 M2 ON

1M2/C2U TO LIGHTING PNL LP20B XFMR LT20B RMPF 480V MCC 1M2 ON
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1M2/C2L TO DIST PNL DP1M1 XFMR DT-20B RMPF 480V MCC 1M2 ON

1M2/C3 ELECT EQUIP ROOM SUPPLY FAN 2 RMPF 480V MCC 1M2 ON

1M2/C4 ELECT EQUIP ROOM SUPPLY FAN 4 RMPF 480V MCC 1M2 ON

1M2/C5 SPARE RMPF 480V MCC 1M2 OFF

1 M2/C6 RMPF SEAL WATER BOOSTER PUMP 2 RMPF 480V MCC 1 M2 ON

1 M2/D2 ELECT EQUIP ROOM ROOF RMPF 480V MCC 1M2 ONEXHAUSTER1

ELECT EQUIP ROOM ROOF
1 M2/D3 EXHAUSTER 2 RMPF 480V MCC 1M2 ON

1 M2/D4 ELECT EQUIP ROOM ROOF RMPF 480V MCC 1M2 ONEXHAUSTER 3

1 M3/A1 MCC 1 M3 ELECT BLDG SUPPLY FAN RMPF 480V MCC 1 M3 ON

1M3/A2U SPARE RMPF 480V MCC 1 M3 OFF

1M3/A2L SPARE RMPF 480V MCC 1 M3 OFF

1M3/A3 SPARE RMPF 480V MCC 1M3 OFF

1M3/A4 TRAVELING SCREEN #2 RMPF 480V MCC 1M3 ON

1M3/B1 TRAVELING SCREEN #3 RMPF 480V MCC 1M3 ON

1M3/B2 TRAVELING SCREEN #4 RMPF 480V MCC 1M3 ON

1M3/B3 TRAVELING SCREEN #5 RMPF 480V MCC 1M3 ON
CATHODIC PROTECTION RECTIFIER

1M3/C1U CP54-003 RMPF 480V MCC 1M3 ON
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1 M3/C1 L POWER OUTLETS RP54-003 & RP54-004 RMPF 480V MCC 1 M3 ON

1M3/C2U CATHODIC PROTECTION RECTIFIER RMPF 480V MCC 1M3 ON
CP54-004

1M3/C2L CATHODIC PROTECTION RECTIFIER RMPF 480V MCC 1M3 ON
CP54-005

1 M3/C3 TRAVELING SCREEN #6 RMPF 480V MCC 1 M3 ON

1 M3/C4 TRAVELING SCREEN #7 RMPF 480V MCC 1 M3 ON

1 M3/D1 U SCREEN INTAKE TRASH RAKE 1 RMPF 480V MCC 1 M3 ON

1 M3/D1 L MCC 1 M3 ELECT BLDG UNIT HEATER #1 RMPF 480V MCC 1 M3 ON

1 M3/D2U TO 480V LIGHTING CONTACTOR LC21A RMPF 480V MCC 1 M3 ON

1 M3/D2L TO DIST PNL DP1 M3 XFMR LT-21 B RMPF 480V MCC 1 M3 ON

1 M3/D3 TRAVELING SCREEN #8 RMPF 480V MCC 1 M3 ON

1 M3/D4 TRAVELING SCREEN #9 RMPF 480V MCC 1 M3 ON

1 M3/E1 TRAVELING SCREEN #10 RMPF 480V MCC 1 M3 ON

1 M3/E2 TRAVELING SCREEN #11 RMPF 480V MCC 1 M3 ON

1M3/E3 TRAVELING SCREEN #12 RMPF 480V MCC 1 M3 ON

1M3/F1U COFFER DAM CATHODIC PROT RMPF 480V MCC 1M3 ON
RECTIFIER 9 & 10

1 M3/F1 L COFFER DAM CATHODIC PROT RMPF 480V MCC 1 M3 ON
RECTIFIER 11 & 12

1M3/F3 SPARE RMPF 480V MCC 1M3 OFF

1 M3/F4 SCREEN WASH PUMP 1 RMPF 480V MCC 1 M3 ON
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1M3/G3 SPARE RMPF 480V MCC 1M3 OFF

1 M3/G4 SCREEN WASH PUMP 2 RMPF 480V MCC 1 M3 ON

1 M3/H1 TRAVELING SCREEN #13 RMPF 480V MCC 1 M3 ON

1M3/H2 SPARE RMPF 480V MCC 1M3 OFF

1 M3/H3 SPARE RMPF 480V MCC 1M3 LOCKED OFF

1M3/J1U SCREEN INTAKE TRASH RAKE 2 RMPF 480V MCC 1 M3 ON

1M3/J1L SPARE RMPF 480V MCC 1M3 OFF

1M3/J2U SPARE RMPF 480V MCC 1M3 OFF

1 M3/J2L MCC 1 M3 ELECT BLDG UNIT HEATER #2 RMPF 480V MCC 1 M3 ON

1M3/J3 SPARE RMPF 480V MCC 1M3 OFF

1 M3/J4 SPARE RMPF 480V MCC 1M3 OFF
CATHODIC PROTECTION RECTIFIER

1 M3/K1 U CP54-006 RMPF 480V MCC 1M3 ON

1M3/K1L SPARE RMPF 480V MCC 1M3 OFF

1M3/K2U SPARE RMPF 480V MCC 1M3 OFF

1 M3/K2L POWER OUTLETS RP54-005 & RP54-006 RMPF 480V MCC 1 M3 ON

1M3/K3 SPARE RMPF 480V MCC 1 M3 OFF

1M3/K4 SPARE RMPF 480V MCC 1M3 OFF

1M3/L1 SPARE RMPF 480V MCC 1M3 OFF
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1M3/L2 SPARE RMPF 480V MCC 1M3 OFF

1M3/L3 SPARE RMPF 480V MCC 1M3 OFF

1M3/M1 SPARE RMPF 480V MCC 1M3 OFF

1M3/M2 SPARE RMPF 480V MCC 1M3 OFF

1M3/M3 SPARE RMPF 480V MCC 1M3 OFF

DP 1Mi BKR 1 RMPF MAKEUP PMP 1 DISCH VLV RMPF 480V MCC 1Ml/Cl ON(LM-MOV-001) SPC HTR

DP 1M1 BKR 2 RMPF MAKEUP PMP 2 DISCH VLV RMPF 480V MCC 1M2/C1 ON(LM-MOV-002) SPC HTR

DP 1M1 BKR 3 RMPF MAKEUP PMP 3 DISCH VLV RMPF 480V MCC 1M2/C1 ON(LM-MOV-003) SPC HTR

DP 1M1 BKR 4 RMPF MAKEUP PMP 4 DISCH VLV RMPF 480V MCC 1 M2/C1 ON(LM-MOV-004) SPC HTR

DP 1M1 BKR 5 RMPF MAKEUP PMP 5 DISCH VLV RMPF 480V MCC 1M2/C1 OFF(LM-MOV-005) SPC HTR

DP 1M1 BKR 6 RMPF MAKEUP PMP 6 DISCH VLV RMPF 480V MCC 1M2/C1 OFF(LM-MOV-006) SPC HTR

DP 1M1 BKR 7 RMPF MAKEUP PMP 7 DISCH VLV RMPF 480V MCC 1M2/C1 OFF(LM-MOV-007) SPC HTR
DP 1M1 BKR 8 RMPF MAKEUP PMP 8 DISCH VLV RMPF 480V MCC 1M2/C1 OFF

(LM-MOV-008) SPC HTR

DP 1M1 BKR 9 MCC 1M1 UNIT SPC HTR RMPF 480V MCC 1M2/CI ON

DP 1M1 BKR 10 SPARE RMPF 480V MCC 1 M2/C1 OFF

DP 1M1 BKR 11 SPARE RMPF 480V MCC 1M2/C1 OFF

DP 1M1 BKR 12 SPARE RMPF 480V MCC 1 M2/C1 OFF
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DP 20A BKR 1 ELECTRICAL UNIT HEATER EQUIP DIST PNL DP 20-A ONRM8V350VHT122 HEATER EQUIP DIST ____DP20_AO

DP 20A BKR 2 ELECTRICAL UNIT HEATER EQUIP DIST PNL DP 20-A ONRM8V350VHT123 HEATER EQUIP DIST ____DP20_AO

DP 20A BKR 3 ELECTRICAL UNIT HEATER EQUIP DIST PNL DP 20-A ON
RM8V350VHT124

DP 20A BKR 4 ELECTRICAL UNIT HEATER EQUIP DIST PNL DP 20-A ONRM8V350VHT125 _______DD_0_AOF

DP 20A BKR 5 ELECTRICAL UNIT HEATER EQUIP DIST PNL DP 20-A ONRM8V350VHT126________

DP 20A BKR 6 ELECTRICAL UNIT HEATER EQUIP DIST PNL DP 20-A ONRM8V350VHT127________

DP 20A BKR 7 SPARE DIST PNL DP 20-A OFF

DP 20A BKR 8 ELECTRICAL UNIT HEATER EQUIP DIST PNL DP 20-A ONRM8V350VHT152 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DP 20A BKR 9 RIVER SERVICE XFMR COOLING FANS DIST PNL DP 20-A ON

DP 20ABKR 10 SAPRE DIST PNL DP 20-A OFF

DP 20B BKR 3 T/C BOX MAKEUP PMP #3 RMPF DIST PNL DP20-B ON

DP 20B BKR 4 T/C BOX MAKEUP PMP # RMPF DIST PNL DP20-B ON

DP 20B BKR 5 T/C BOX MAKEUP PMP #5 RMPF DIST PNL DP20-B ON

DP 20B BKR 6 T/C BOX MAKEUP PMP #6 RMPF DIST PNL DP20-B ON
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SLUICE WASH VLV 1 & SCREEN WASH RMPF Screen Structure Elec.
DP 1M3 BKR 1 VALVS 1 THROUGH 12 Building, MCC 1M3/N2 ON

SLUICE WASH VLV 2 & SCREEN WASH RMPF Screen Structure Elec.
DP 1M3 BKR 2 VALVS 13 THROUGH 24 Building, MCC 1M3/N2 ON

SCREEN WASH PUMP 1 LUBE OIL SOL RMPF Screen Structure Elec.
DP 1M3 BKR 3 VLV (VS-6214A) Building, MCC 1M3/N2 OFF

SCREEN WASH PUMP 2 LUBE OIL SOL RMPF Screen Structure Elec.
DP 1M3 BKR 4 VLV (VS-6215A) Building, MCC 1M3/N2 OFF

SCREEN WASH PUMP 3 LUBE OIL RMPF Screen Structure Elec.
DP 1M3 BKR 5 SOLENOID VLV Building, MCC 1M3/N2 OFF

TRAVELLING WATER SCREEN WASH RMPF Screen Structure Elec.
DP 1M3 BKR 6 CYCLE SEQUENCER Building, MCC 1M3/N2 ON
DIP 1M3 BKR 7 SPARE RMPF Screen Structure Elec.

Building, MCC 1M3/N2 OFF
DAMPERS 8V340VDA008 & RMPF Screen Structure Elec.

DP 1M3 BKR 8 8V340VDA009 Building, MCC 1M3/N2 ON
DP1M3 BKR9 SCREEN WASH PUMP 1 SPC HEATER RMPF Screen Structure Elec.

Building, MCC 1M3/N2 ON
DP 1M3BKR10 SCREEN WASH PUMP 2 SPC HEATER RMPF Screen Structure Elec.

Building, MCC 1M3/N2 ON
DP1M3 BKR11 SCREEN WASH PUMP 3 SPC HEATER RMPF Screen Structure Elec.

Building, MCC 1M3/N2 OFF
D KR 12 MCC 1M3 UNIT SPC HTR RMPF Screen Structure Elec.

DP 1M3 BK 1 Building, MCC 1M3/N2 ON
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LP 21B BKR 3 INST ENCL SP HTRS O-ECL-450 THRU 453 RMPF Screen Structure Elec. ON
Building

LP 21 B BKR 4 INST ENCL SP HTRS O-ECL-462 THRU 465 RMPF Screen Structure Elec. ON
Building

LP 21B BKR 5 INST ENCL SP HTRS O-ECL-454 THRU 457 RMPF Screen Structure Elec. ON
Building

LP 21 B BKR 6 INST ENCL SP HTRS O-ECL-466 THRU 469 RMPF Screen Structure Elec. OFF
Building

LP 21B BKR 7 INST ENCL SP HTRS O-ECL-458 THRU 461 RMPF Screen Structure Elec. ON
Building

LP 21B BKR 8 INST ENCL SP HTRS O-ECL-470 THRU 473 RMPF Screen Structure Elec. OFF
Building

DISCONNECT SPILLWAY STRUCTURE MAIN CP&L Pole SE of Spillway ON
DISCONNECT Building Structure

DP 22A/12 MAIN INCOMING FEED Spillway Structure DP 22A ON

DP-22A BKR 1 SPILLWAY GATE HOIST #1 Spillway Structure DP 22A OFF

DP-22A BKR 2 SPILLWAY GATE HOIST #2 Spillway Structure DP 22A OFF

DP-22A BKR 3 SPILLWAY GATE HOIST #3 Spillway Structure DP 22A OFF

DP-22A BKR 4 SPILLWAY GATE HOIST #4 Spillway Structure DP 22A OFF

DP 22A BKR 5 WELDING RECEPTACLE Spillway Structure DP 22A ON

DP-22A BKR 6 HEATER Spillway Structure DP 22A ON

DP-22A BKR 7 LIGHTING TRANSFORMER Spillway Structure DP 22A ON

DP-22A BKR 8 AREA FLOOD LIGHTING Spillway Structure DP 22A ON

DP-22A BKR 9 ALERT/EVACUATION CIVIL DEFENSE Spillway Structure DP 22A ON
SIREN 22A ON

DP-22A BKR 10 MAIN Spillway Structure DP 22A ON
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Coastal Plains Groundwater Conserto Ditic

*200 7 h Street, #303
Ba~yCity, TX 774.14.

Phone: (974)323-,9170: Fax: .(979) 245-5661
Email: cpgcd @co~matagor~dao.tx.us Web Site: www. coastal plai nsgcd.com

OPERA TING PERMIT

PERMIT NO.: OP-0412;2805

STP Nula Oeating Company
P0 Boxý 28.9
ýWad sor th, TX .77483

II.. REGISTRANT:

Ill. NUMBER OF WELLS COVERED BY PERMIT: 5

IV. LOCATION OF WELL:

Latitude: 28 degrees 48 minutes 21 second
Longitude: 96. degrees 1 minutes 55 seconds

V. WELL REGISTRATION NUMBER:
200412ýý:280i2,2004122804,20041'22805,2004122806,2005010409

V. PERMIT TERM:

Date of Issue: February 240', 2011
Expiration Date: February 28, 2014

VII. PURPOSE OF USE:

ndustrial

VII AUTHORIZED WITHDRAWAL:

Onythat which ~is required without being wasteful-during the.pri em bunotoecd

:9000 Acre Feet..
- .,An~y pumpage. aqd qexcess.of the amount authorized in thisppernif is a violation of the Disrc'

Rue.plicationso naedett increase authorized withdrawal must besubmitte~d pri
o-.oexceedin th e permitted amount.

Ix.7~KK. SPECIAL PROVISIONS:. .

DATED, ISSU`EP, AND.EXECUTED THIS 24th day of February, 2011; TO BE EFFECTIVE ON-
THE 2 4tb day of February, 2 011

!i Neil Hudgins
General Manager

Operating Pe-mit
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i MACTEC

engineering and constructing a better tomorrow

May 20, 2009

Ms. Sandra Dannhardt
STPEGS Nuclear Company
PO Box 289
Wadsworth, TX 77483

Subject: Revised Conceptual Site Model for Units 1 and 2
Groundwater Protection Initiative
South Texas Project Electric Generating Station

Dear Ms. Dannhardt:

Enclosed please find five hard copies and five compact discs of the revised Conceptual
Site Model (CSM) for Units 1 and 2, completed in support of South Texas Project
Electric Generating Station's (STPEGS') Groundwater Protection Initiative.

This revision includes the following updates:
" Section 11.0 - Status Update, May. 2009
" Revised Table 6-1 - Evaluation of Potential Subsurface Releases
* Revised Figure 6-1 - Documented Releases of Tritium
* Appendix C-2 - ERPI Priority Index Matrix
" Appendix F - Monitoring Well Documentation

The additional data continues to show that historic and current tritium concentrations in
groundwater are well below the US. Environmental Protection Agency (USEPA)
Maximum Contaminant Level (MCLs) and well below the reporting criteria published in
the Off Site Dose Calculation Manual (ODCM). If you have questions, please feel free
to call Nadia Glucksberg at (207) 828-3535 or Mike Sufnarski at (704) 357 5633.

Sincerely,
MACTEC Engineering and Consulting, Inc.

0

Nadia GlucksberG
Principal Hydrogeologist

For Michael Sufharski, PE with permission
Project Manager

MACTEC Engineortng and Consulting, Inc.
511 Congress Street P.O. Box 7050 * Portland, ME 04112-7050 - Phone: 207-775-5401 - Fax: 207-772-4762

www. rnacec. corn
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0EXECUTIVE SUMMARY

STP Nuclear Operating Company has contracted MACTEC Engineering and Consulting Inc,

(MACTEC) to develop a Conceptual Site Model (CSM) for Units I and 2 at the South Texas

Project Electric Generating Station (STPEGS) located in Wadsworth, Texas (Figure 1-1). The

purpose of the CSM is to document the geology and hydrogeology as well as to characterize known

and potential releases of radionuclides to the environment. This information will then be used tp

assess impacts of radionuclides on groundwater quality and to design a groundwater monitoring

network so that historic and future (potential) releases can be characterized, documented, and

remediated, if warranted, before impacted groundwater can migrate off-site.

This work has been completed as part of STPEGS' ongoing commitment to environmental

protection. STPEGS has entered into this Groundwater Protection Initiative as an active member

of Electric Power Research Institute (EPRI) and is using this opportunity to voluntarily evaluate

current and historic groundwater data to determine if the current monitoring network is appropriate

for groundwater characterization. This work has been completed by an independent contractor and

was performed in compliance with the Groundwater Protection Initiative established by the

National Energy Institute (NEI) (NEI 07-07) and the EPRI Groundwater Protection Guidelines for

Nuclear Power Plants (EPRL 2007).

The NEI 07-07 guideline provides methods and approaches to characterizing, monitoring, and

reporting the presence of radioactive isotopes in groundwater at nuclear power stations. To better

characterize site conditions and develop the CSM, the following tasks were completed:

" Assessment of available maps, construction drawings, and aerial photographs;

" File review to identify historic releases of radioactive liquids to the environment;

* Interviews with plant personnel;

• Evaluation of systems that contain radioactive liquids;

" Site walk downs;

* Review of Condition Reports to assess historic releases and corrective actions;

* Evaluation of drilling methods, well installation and groundwater sampling techniques;

" Inspection of existing wells;

0 a Evaluation of existing analytical data; and
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* Evaluation of data management.

The following summarizes the current CSM for STPEGS.

The geology below Units 1 and 2 consists of stratified interbedded sands and silts. The shallow

groundwater is encountered at approximately 20 feet below ground surface (bgs) and groundwater

generally flows towards the southeast, towards the Colorado River. Within the shallow aquifer,

there is a downward gradient that may carry impacted water released near the surface to deeper

zones. Below the shallow aquifer, there is an aquitard approximately 150 feet thick. This is

underlain by a deeper aquifer that provides potable water to the plant and surrounding properties

(STPNOC, 2008a).

Groundwater flow velocity for the shallow aquifer is dependent on the gradient. Although the

sandy layers in the aquifer generally have higher hydraulic conductivity, the gradient is very low

resulting in a very slow groundwater velocity. The deeper aquifer is actively pumped for supply

water, this increases the hydraulic gradient (and flow direction) and therefore also increases flow

velocity. However, as noted above, there is a significant sand and clay aquitard in-between the

shallow and deep aquifers that prevent hydraulic communication between the two water bearing

zones.

There are two general ways that radionuclides can enter or be released to the environment: I) from

the Main Cooling Reservoir (MCR) infiltrating through the overburden soils to the underlying

groundwater, and 2) from releases or leaks from plant systems that carry radioactive materials.

The MCR contributes tritium to the aquifer as part of the plant's design. The MCR has had

measurable levels of tritium at concentrations up to 17,000 pCiIL since commercial operation.

Tritium first began to appear in relief wells about 2 years after detection in the MCR. Extensive

monitoring around the MCR completed in 2006 found tritium had migrated to a well about 700 feet

west of the MCR as measured from the Dike road. Wells within about 150 feet of the MCR also

typically contained detectable tritium. This suggests that the groundwater may migrate about 700

feet per 18 years or about 40 feet per year (ft/year). This is consistent with the Updated Final

Safety Analysis Report (UFSAR), Section 2.4.13.3.1.2 where the migration rate in the shallow

aquifer was conservatively assumed to be about 77 fl/year (Bechtel, 2007).
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Based on an evaluation of the systems, the most likely source of radioactivity (i.e. tritium) in

groundwater within the protected area is from releases associated with the Total Dissolved Solids

(TDS) piping and from the secondary system steam condensate. The TDS lines have had

documented releases that were subsequently repaired, however limited volumes of radioactive

water were released to the environment. The secondary system steam and condensate also carries

radioactive fluids that are drained via steam traps in small quantities to the ground surface. For

both of these lines, the concentrations of tritium within the systems may be present at

concentrations up to 80,000 picoCuries per liter (pCiL). These leaks and releases are most likely

responsible for very localized presence of tritium in groundwater that have been detected at

concentrations above background but well below the Environmental Protection Agency (EPA)

Maximum Concentration Level (MCL) of 20,000 pCi/L. Please note that all of the systems within

the Protected area are located approximately one mile from the property boundary and more than

2.5 miles from the nearest private residence.

The current groundwater monitoring network at STPEGS further supports this CSM. Slightly

elevated levels of tritium (with respect to background) have been detected in groundwater samples

collected from wells around the MCR, with only one location exhibiting slightly higher

concentrations. Geologic boring logs from this location are not available, but this localized

occurrence is most likely due to heterogeneities within the formation and the well most likely

intersecting a more transmissive zone. Furthermore, the maximum concentration that could be

detected in groundwater would be equal to the concentrations in the MCR. As these levels are

below the EPA MCLs, there continues to be no significant risk to human heath or the environment

from impacted groundwater associated with the MCR.

Similarly, although tritium activities in groundwater do not exceed the EPA MCL of 20,000 pCi/L

within the protected area, elevated activity has been detected at wells MW-221C and MW-221E,

near a historic release from the Unit 2 TDS pipeline. Tritium was detected above background first

in the shallow well (MW-221C, screened at approximately 40 feet bgs), and later at the deeper

zone (MW-22 1 E screened at approximately 80 feet bgs). Due to the slow velocity of groundwater

in this area, it is not expected that detectable concentrations of tritium will migrate past the

protected area boundary or past the property boundary as the concentrations will naturally disperse

within the aquifer and the tritium will decay. There is no significant risk to human health or the

aenvironment from impacted groundwater associated with the TDS pipelines.
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Based on the plant design, site conditions, historic releases, and current data sets, there are areas

where small releases of radioactive liquids may have occurred and where residual or current source

areas could be impacting groundwater that are not currently monitored. These potential data gaps

include:

" Areas east of the Unit 1 TDS pipeline (including areas downgradient from historic

releases);

" Areas downgradient from the condensate release areas; and

* The deeper aquifer, below Units I and 2.

By plant design, tritium has also been detected above background at wells located on the west side

of the MCR. Although these data are expected, this does present a data gap when defining the

lateral extent of tritium detected in groundwater.

With the exception of these specific groundwater monitoring locations, the current well network is

adequate for screening level data, However, as noted below, additional care should be taken to

prevent further degradation of the wells and to protect the groundwater from potential storm water

runoff.

The CSM is an iterative process. The following conclusions may be drawn on the data presented in

this report:

" Geology below the site is generally uniform, consisting of stratified, interbedded silts and

sands.

" Shallow groundwater contours indicated that groundwater generally flows slowly to the

southeast, towards the Colorado River, with localized impacts from subsurface structures

and groundwater mounding from the MCR.

" Deep groundwater flow is impacted by on-site pumping wells, however regionally

groundwater will flow toward the south, southeast, towards Matagorda Bay.

a There are approximately 520 piezometers and 35 monitoring wells around the MCR and 25

monitoring wells within the protected area of Units 1 and 2.

• Seven monitoring wells are sampled quarterly to evaluate groundwater quality.
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* The existing groundwater monitoring wells near Units 1 and 2 provide adequate screening

level data, but are not protected in accordance with industry (EPA and Texas Commission

on Environmental Quality [TCEQJ) standards.

* With the exception of tritium, no other radionuclides have been detected in groundwater.

* Low concentrations of tritium have been detected in the shallow aquifer, but at levels well

below the EPA MCL of 20,000 pCi/L. These values are also well below the Offsite Dose

Calculation Manual (ODCM) limit of 30,000 pCi/L.

" Slightly elevated concentrations of tritium have been identified in the shallow aquifer west

of the MCR and in the shallow aquifer adjacent to the Unit 2 TDS pipeline (as a result of a

documented leak).

* No radionuclides have been detected in the deeper aquifer or in samples collected from

supply wells.

" Based on a review of available data, it appears unlikely that radionuclides in groundwater

(i.e. tritium) migrate past the facility property boundary in excess of regulatory standards.

Based on a review of available data, there are no significant or unacceptable risks to human

health or the environment from site-related radionuclides in groundwater.

0 In addition to these conclusions, the CSM has also identified the following data gaps:

* The low concentrations of tritium have been detected at MW-258, west of the MCR. To

better define the lateral extent of detectable tritium in the shallow aquifer, additional

groundwater monitoring should be conducted to understand the -horizontal boundary of

* detectable tritium.

" Several releases have. been documented from the TDS pipelines and associated tanks.

Groundwater downgradient from the Unit 2 TDS pipeline has been evaluated, however

there are no groundwater monitoring wells downgradient of the Unit I TDS pipeline.

• Small quantities of steam condensate are vented to the ground surface via steam traps.

There are no groundwater monitoring wells downgradient of the steam traps.

* Samples collected from the deeper aquifer have not detected radionuclides. However,

these samples were collected from the supply wells that are not only screened across large

areas, but are also are pumped at high rates. By design, if any radionuclides did migrate to

the deeper aquifer, samples collected from the supply wells would be diluted. With the

current understanding of the geology and the very low concentrations of radionuclides

0 (tritium) in the shallow aquifer, it is not likely that radionuclides would migrate through the
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aquitard to the deep aquifer for the following reasons: 1) all tritium would decay by the

time the groundwater migrated through the aquitard; and 2) any dilution by advection or

dispersion would further decrease the concentrations. Should conditions in the shallow

aquifer changed significantly, additional investigations within the deep aquifer may be

wan-anted.

Based on the conclusions and data gaps presented above, the following recommendations are

proposed to further refine the CSM and to better assess groundwater quality east of Unit 1 and west

of the MCR. Additional recommendations are also provided to further support groundwater

characterization.

Groundwater Monitoring Network Recommendations:

" Install six additional groundwater monitoring wells to supplement characterization of tritium

impacted groundwater. These explorations are summarized in Table 10-1 and are shown on

Figures 10-1 and 10-2.

Monitoring wells MW-801 through MW-803 should be installed to better characterize

groundwater quality in the upper parts of the shallow aquifer immediately downgradient of

the TDS pipeline and tanks for Unit 1. These wells should be installed with screens

intersecting the watertable. Monitoring well MW-803 can also be used to monitor

groundwater quality down gradient from the condensate steam traps.

* Monitoring well MW-804 will be installed within the deep aquifer, but only if radionuclide

concentrations in the lower portion of the shallow aquifer exceed the ODCM criteria of

30,000 pCi/L.

* Monitoring wells MW-805L/U will be advanced to monitor the upper and lower portions

of shallow aquifer groundwater quality west of the MCR. The upper well will be installed

to intersect the watertable; the lower well will be installed at approximately 35 to 45 feet

bgs, at a similar elevation as the existing well MW-258.

* Wells to be installed in the shallow aquifer may be installed using either hollow stem auger or

casing drilling techniques.

* The well to be installed within the deep aquifer (MW-804) will only be installed when data

suggest that there may be a plume migrating downward within the shallow aquifer. Because

there is always a slight risk of cross contamination between aquifers, this deep well should only

be installed when the radionuclide concentration in the lower portion of the shallow aquifer
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exceeds 30,000 pCi/L. This value is 1.5 times the EPA MCL, and is also equal to the NRC

reporting criteria as documented in the ODCM.

Monitor existing groundwater wells within the protected area annually and monitor new wells

semiannually. If data indicate that a release has occurred then the frequency should be

increased as warranted.

Groundwater Sampling Recommendations:

" Install dedicated tubing within wells that arc sampled regularly to minimize the potential for

cross-contamination.

" Install compression caps to wells completed with flush-mounted protective casing wells to

minimize the potential for storm water runoff and other releases that may enter the well and

impact the shallow aquifer.

* Groundwater sampling techniques are adequate for collecting tritium samples however, should

any other radionuclides or chemicals be included in the analytical suite, then additional

samples should be collected using Low-Flow/,ow Stress Groundwater Sampling (EPA, 1996)

techniques.

" Collect groundwater samples from newly installed wells at a semiannual frequency for the first

year, then if data do not indicate a release, annual sampling will be appropriate.

Should initial results indicate that releases have occurred or that groundwater is impacted by

tritium at concentrations exceeding background values, additional wells may be installed to better

delineate the plume and to identify potential sources.

Because the current understanding of groundwater indicates that there are no immediate receptors

downgradient, or a history of any groundwater samples exceeding the EPA MCLs, the schedule for

installing these wells or modifying sampling techniques is not critical and can be prioritized as

needed with ongoing groundwater investigations currently underway for Units 3 and 4.
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1.0 INTRODUCTION

STP Nuclear Operating Company has contracted MACTEC Engineering and Consulting Inc,

(MACTEC) to develop a Conceptual Site Model (CSM) for the Units I and 2 at the South Texas

Project Electric Generating Station (STPEGS) located in Wadsworth, Texas (Figure 1-1). The

purpose of the CSM is to document the geology and hydrogeology of the Site, identify known and

potential releases of radioactive liquids, and assess groundwater quality with respect to

radionuclides in the environment. The CSM will be used to design a groundwater monitoring

network so that historic and future (potential) releases of radionuclides can be characterized,

documented, and remediated (if necessary) before impacted groundwater can migrate off-site. As

tritium is found in all radioactive liquids at nuclear plants, and because it is the most mobile

radionuclide in groundwater, tritium data is used as a 'tracer' compound to identify if releases

occurred. Should elevated concentrations of tritium indicate a significant release, then other

radionuclides will also be evaluated.

The development of this CSM has been completed as part of STPEGS' ongoing commitment to

protect public health and the environment. STPEGS has entered into this Groundwater Protection

Initiative as an active member of Electric Power Research Institute (EPRI) and is using this

opportunity to voluntarily evaluate current and historic groundwater data and to determine if the

current monitoring network is appropriate for ongoing groundwater characterization. This work

has been completed by an independent contractor and was performed in compliance with the

groundwater protection initiative established by National Energy Institute (NEI) (NEI 07-07), and

the EPRI Groundwater Protection Guidelines for Nuclear Power Plants (EPRI, 2007).

1.1 BACKGROUND

In 2006, as the nuclear industry started focusing on groundwater protection, STPEGS drafted an

action plan to better understand situations involving inadvertent radiological releases that had the

potential to reach groundwater. This action plan was also developed to support communications

with the stakeholders such as the local communities, State Regulators, and the Nuclear Regulatory

Commission (NRC).
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In July, 2006, STPEGS' initiated several actions to support the NEI Groundwater Protection

Initiative. These include the following:

" Developed a site specific plan of action to assure timely detection and effective response to

situations involving inadvertent radiological releases to groundwater.

" Revised procedures to include the notification of Environmental Personnel of spills that

involve radioactive material (including secondary water that may contain tritium).

* Revised procedures to include formal and informal reporting to appropriate state and local

officials, with follow-up to the NRC for significant onsite leaks/spills to groundwater used

as a source of drinking water as well as for any groundwater sample results that exceed the

Criteria of 30,000 picoCuries per liter (pCi/L), established in the Offsite Dose Calculation

Manual (ODCM).

* Established guidelines for calculating reportable quantities associated with leaks or spills.

* Revised the Reporting Manual to include: 1) informal- notification to appropriate state and

local officials; 2) submittal of a 30-day report for any water sample that exceeded ODCM

criteria; and 3) reporting of spills and leaks that exceed the Reportable Quantity (if

appropriate) for a substance that cannot be remediated to specified limits.

* Added an event code to the Corrective Action Program for 10CRF50.75g

Decommissioning Items to capture spills and leaks that could impact groundwater.

* Completed an evaluation of underground pipes, tanks, and the Spent Fuel Pool.

* Discussed tritium data with local officials to build trust and to better understand local

concerns.

* Worked with the Environmental Department at Comanche Peak to ensure consistency for

informal reporting to the Texas Department of State Health Services.

* Verified that historic groundwater data collected from wells around the Main Cooling

Reservoir (MCR) are consistent with expected results.

* Completed the Industry Groundwater Protection Initiative Voluntary Data Collection

Questionnaires.

This CSM continues STPEGS' ongoing commitment to protect groundwater and the

environment.
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1.2 SCOPE OF WORK

The NEI 07-07 guideline provides methods and approaches to characterizing, monitoring, and

reporting the presence of radioactive isotopes in groundwater at nuclear power stations. To better

characterize site conditions and develop the CSM, the following tasks were completed:

" Assessment of available maps, construction drawings, and aerial photographs;

" File review to identify historic releases of radioactive liquids to the environment;

" Interviews with plant personnel;

* Evaluation of systems that contain radioactive liquids;

* Site walk downs;

a Review of Condition Reports to assess historic releases and the results of corrective

actions;

* Evaluation of drilling methods, well installation and groundwater sampling techniques;

0 Inspection of existing wells;

a Evaluation of existing tritium data; and

* Evaluation of data management

Data collected were then used to develop this CSM that describes the physical setting, plant

features, and describes the nature and extent of radionuclides detected in groundwater- The CSM

will help establish an appropriate groundwater monitoring network to continue to monitor

groundwater quality and to further document current environmental conditions.

The findings from this effort are presented in the following sections. Section 2 presents the site

description including STPEGS history as well as the current site conditions. Section 3 presents the

physical setting, including the geology, hydrogeology, surface water, and meteorology. Section 4

presents a description of the systems that carry or store radioactive liquids. Section 5 presents an

overview and description of the plant systems that produce, transport, store, or release radioactive

liquids. Section 6 discusses the historic releases of tritium to the environment. Section 7 describes

the groundwater monitoring network as well as existing analytical data. Section 8 presents a

summary of the CSM. Section 9 summarizes the conclusions, and Section 10 presents

recommendations.
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2.0 SITE DESCRIPTION

The STPEGS Site encompasses 12,220 acres in Matagorda County, Texas, and is located

approximately 15 miles southwest of Bay City and approximately 90 miles southwest of Houston.

The industrial portion of the property includes the active power plant (Units 1 and 2) and the

associated MCR. The plant buildings encompass approximately 65 acres. The MCR is 7,000 acres

and there is a second man made pond, or the Essential Cooling Pond (ECP) that is approximately

47 acres (Figure 1-1). The remaining areas are bottomland, forested pastureland, mixed grass and

shrub communities with some areas leased as farm and grazing lands. The elevation of the plant

ranges from 15 to 50 feet above Mean Sea Level (MSL) with most of the protected area of the plant

constructed at an elevation of 29 feet MSL. The land surface slopes towards the Colorado River,

located three miles to the east (STPNOC, 2008b).

STPEGS has two 1,350 megawatt Westinghouse pressurized water reactors (PWRs) identified as

Unit 1 and Unit 2 that produce up to 3,800 megawatts of thermal energy. Two steam turbine

generators then use this energy to provide up to 1,350 megawatts of electrical power each. The

protected area (plant buildings) is shown on Figure 2-1. The main surface feature at the Site is the

MCR which is formed by a 12.4 mile long earth-filled embankment, constructed above the natural

ground surface. The MCR encompasses approximately 7,000 acres, with a normal maximum

operating water level at 47 feet above MSL (STPNOC, 2008b).

The reservoir contains plant related cooling water with tritium at a concentration of approximately

13,000 pCi/L and is monitored by approximately 520 piezometers and groundwater monitoring

locations. Per design and per NRC license, low concentrations of tritium are allowable in

groundwater as a result of the MCR water infiltrating through the soils, eventually reaching the

watertable. Groundwater results from monitoring points have never exceeded the Environmental

Protection Agency (EPA) Maximum Contaminant Level (MCL) of 20,000 pCi/L, and are not

expected to (STPNOC 2008a).

2.1 SITE HISTORY

In 1971 the Houston Lighting & Power Co., the City of Austin, the City of San Antonio, and the

Central Power and Light Co. (CPL) initiated a study on the feasibility of constructing a jointly-

2-1
PAProjccts\STP - EPRI GW Initiative,4O •Delivernbles\4. IReparts\NEI Gomndwater Initiative\Text\Final Cwcqpcal Site Model.doc



Conceptual Site Modelfor Units I and 2, Groundwater Protection Initiative
MACTEC E *neering and Consulting, Inc.. 6234084613

owned nuclear electric power plant in southern Texas. Three years later, application for plant

construction permits was submitted to the Atomic Energy Commission (AEC) for two reactors

located on farmland just north of Matagorda, Texas; construction began in 1976 following NRC

approval (STPNOC, 2008b).

Unit 1 received a low-power testing license on August 21, 1987, obtained initial criticality on

March 8, 1988, and was declared commercially operational on August 25, 1988. Unit 2 received a

low-power testing license on December 16, 1987, obtained initial criticality on March 12, 1989,

and was declard commercially operational on June 19, 1989. Combined, the two units produce

enough electricity to serve approximately two million homes (STPNOC 2008b).

STPEGS is currently owned by NRG Energy, Inc, the City of Austin, and CPS Energy as Tenants

in Common. STP Nuclear Operating Company (STPNOC) has operational control of STPEGS as

well as the responsibility for implementation of associated environmental programs, including

complying with NEI 07-07 (STPNOC 2008b).

In 2007 STPNOC applied for a license to build and operate two new units (Units 3 and 4) at the

Site. As part of the application process, soil borings have been completed and groundwater

monitoring wells have been installed to characterize the geology and hydrogeology of the new

sites. Data collected to support Units 3 and 4 have also been used to develop this CSM.
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0 3.0 REGIONAL LAND USE/DEMOGRAPHICS

STPEGS is the largest employer and source of revenue for Matagorda County. This section

describes the land use around the plant, as well as the demographic setting of the surrounding

communities.

3.1 REGIONAL LAND USE

The areas around STPEGS are predominantly farm and grazing lands for beef cattle. Farm lands in

the immediate vicinity include sod and rice farms as well as catfish aquafarming. Figure 3-1 shows

land use around the plant. Based on a well survey conducted in support of the UFSAR for Units 3

and 4, there are several wells on site to supply potable water and the nearest residence with a

private drinking water well is located about 2.5 miles from the plant. Wells identified in this

search are shown on Figures 3-2 through 3-4 (Bechtel, 2007).

3.2 DEMOGRAPHICS

In 2006 Matagorda County had a population of 37,122, ranking 78th in Texas. The County also

held a per capita personal income (PCPI) of $24,962. This PCPI ranked 175th in the state and was

71 percent of the state average, $35,166, and 68 percent of the national average, $36,714. The 2006

PCPI reflected an increase of 6.7 percent from 2005. The 2005-2006 state change was 5.8 percent

and the national change was 5.6 percent In 1996 the PCPI of Matagorda was $17,619 and ranked

117th in the state. The 1996-2006 average annual growth rate of PCPI was 3.5 percent. The

average annual growth rate for the state was 4.7 percent and for the nation was 4.3 percent

(www.bea.gov, 2007).

The economic base for the area is primarily agricultural. The land surrounding STPEGS is used for

the following products: beef, rice, grain, sorghum, soybeans, and cotton. There is also a

commercial fishing industry along the lower Colorado River, East and West Matagorda Bay, The

Intracoastal Waterway, and in the Gulf of Mexico. Aquaculture farms are also being developed to

harvest catfish for consumer use (STPNOC, 2008a).

S
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4.0 PHYSICAL SETTIING

This section presents the physical setting of the plant, including the regional and local topography,

geology, hydrogeology, surface waters, and meteorology. Information is summarized from

previous investigations as well as the current geophysical investigation that is underway in support

of Units 3 and 4.

4.1 TOPOGRAPHY

The regional topography is relatively flat with a gentle dip towards the southeast and other shallow

areas around natural wetlands, streams, and Little Robbins Slough. Closer to STPEGS, the

topography has been influenced by construction; the area around Units 1 and 2 has an elevation of

approximately 29 feet above MSL with highest elevation being the berm around the MCR, at an

elevation of approximately 65 feet MSL. The local topography is shown on Figure 1-1.

4.2 GEOLOGY

The regional geology of Matagorda County includes the Gulf Coastal Plaines physiographic

province within the Coastal Prairies sub-province, which extends as a broad, band parallel to the

Texas Gulf Coast. Geology underlying the STPEGS includes deltaic sands and clays. Specifically,

there is a thick wedge of southeasterly dipping sedimentary deposits ranging in age from Holocene

through Oligocene. The regional geology of the area is shown in Figure 4-1 (Bechtel, 2007).

The geology of STPEGS has been classified as part of the Beaumont Formation which extends

from the ground surface to approximately 14,000 feet below ground surface (bgs). The formation

includes sands, silts, and clays deposited in an alluvial and deltaic deposition zone. The soils and

groundwater directly below the STPEGS have been referred to as the "Coastal Lowland Aquifer

System" and include deposits from: alluvial plains; delta, lagoon and beaches; and the continental

shelf Typically each of the stratigraphic units range from several inches to tens of feet thick and

are uniformly encountered across the site, with the exception of impacts from construction(Bechtel,

2007).
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During the construction of Units 1 and 2, large excavations were completed and backfilled with

homogeneous fill materials. The filled area extends around both Units I and 2 reactor buildings

and the Cooling Water Circulation lines, and extends up to 50 feet bgs. The area of excavation is

shown on Figure 4-2. Cross sections depicting the geology are shown on Figure 4-3. Cross

sections developed to support the Updated Final Safety Analysis Report (UFSAR) for Units 1 and

2 are shown in Appendix B (STPNOC, 2008b).

4.3 HYDROGEOLOGY

This hydrogeologic system near STPEGS contains numerous local aquifers in a thick sequence of

unconsolidated clays, silts, sands, and gravels. These series extend to thicknesses greater than

1,000 feet and contain groundwater that ranges from fresh, young waters to saline brines (Figure 4-

4). The aquifers are pumped locally for municipal, industrial, and irrigation needs. The specific

aquifers near the STPEGS include:

* Chicot Aquifer;

* Evangeline Aquifer;

* Burkeville Confining Unit;

" Jasper Aquifer,

" Catahoula Confining Unit; and

" Vicksburg-Jackson Confining Unit.

As noted above, the Beaumont Formation has been identified below STPEGS. This formation is

associated with the Chicot Aquifer and, to a lesser extent, the Colorado River Flood Plain. The

aquifer within this formation supports most groundwater wells in the area. The aquifer consists of

two zones; shallow and deep, separated by a stiff clay layer that is approximately 150 feet thick

(Bechtel, 2007). This sequence is also depicted in Figure 4-4.

For the purposes of evaluating radionuclides in groundwater, the shallow geologic environment is

the most important to understand in assessing the migration of potentially contaminatcd

groundwater and would most likely contain the highest concentration of radionuclides. However,

as the deeper aquifer is used for potable consumption, this zone was evaluated as part of this effort.
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The shallow aquifer located below STPEGS is encountered at approximately 20 feet bgs and

generally flows towards the southeast. Near the industrialized portion of the site, the localized

mounding from the MCR (that has static water level at approximately 40 to 45 feet above MSL)

slightly deflects groundwater flow directions, radially away from the MCR. Additional localized

impacts are also likely due to the deep foundations of the building within the protected area. The

locations of existing wells at STPEGS are shown on Figure 4-5.

Groundwater contours in the shallow aquifer below Units I and 2 are presented in Figures 4-6 and

4-7 (however the current monitoring well and piezometer network does not allow for a detailed

interpretation to show the specific influences from subsurface structures). In the shallow or upper

zone, the specific yield for the sandy deposits generally ranges from 10 to 30 percent, with the clay

having a much lower storage coefficient, estimated in the confining layers (ranging from I x 10"4 to

I x 10-'). The horizontal hydraulic gradient of the shallow water table is very low, as expected with

the horizontally bedded soils and regionally flat topography. Groundwater velocity in the shallow

aquifer is estimated at approximately 40 feet per year (STPNOC, 2008b).

Groundwater elevations indicate there is a downward vertical gradient between the upper portions

of the shallow aquifer (encountered at approximately 20 feet bgs), and the lower water bearing

zones within the same unit (encountered at approximately 80 feet bgs). This is most likely a

localized occurrence due to the mounding caused by groundwater recharge from the MCRP, Within

the native soils, groundwater velocity in the vertical direction is likely to be much less than the

horizontal velocity, however, areas of fill are expected to be more isotropic.

The deeper aquifer, located 250 to 300 feet bgs, flows on a regional scale toward the southeast.

However, flow direction is locally influenced by the STPEGS' water supply wells. Groundwater

from the deeper aquifer is currently used at STPEGS Units 1 and 2 in plant operations for fire

suppression, sanitary, potable drinking water, and demineralized water production, and makeup

water to the ECP. Groundwater is pumped from the deep aquifer using five production wells that

range in depth from 600 to 700 feet bgs. These wells pump at capacities, or flow rates, of 200 to

500 gallons per minute (gpm) and create a cone of depression in the potentiometric surface that

extends across the northern portion of the MCR. Groundwater contours for this zone are shown on

Figure 4-8.

0
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4.4 SURFACE WATER

There are several surface water and wetland features on the SIP property. The most obvious water

body is the MCRK The ECP, Kelly Lake, Little Robbins Slough, the toe drainage systems, the

MCR Reservoir Makeup Pump Facility (RMPF) and spillway, wetland and estuaries, and the

Colorado River also provide aquatic habits for wildlife. The delineated wetlands are shown on

Figure 4-9. Each feature is discussed briefly below:

" Main Cooling Reservoir. As noted above, the MCR is a large unlined man made structure

designed to circulate cooling water for Units 1 and 2. The static elevation of the reservoir is at

approximately 47 feet MSL or 42 feet above the water table. By design, reservoir water

infiltrates through the soils column to recharge groundwater below. There are approximately

520 piezometers and 35 groundwater monitoring wells installed around the MCR_ Most of

these are used to evaluate the integrity of the reservoir, however six wells are sampled

quarterly for radionuclides as part of the plants Radiological Environmental Monitoring

Program (REMP).

* Essential Cooling Pond. This is also a man-made structure designed to hold sufficient water

that if needed would support Units I and 2 in providing additional cooling water. This

reservoir is much smaller than the MCR, but is not lined and water is likely to infiltrate into the

underlying soils eventually reaching the water table. Note that the tritium levels within the

ECP are currently non-detectable because the makeup source is from groundwater from the

deep aquifer.

" Kelly Lake. Kelly Lake is a small shallow lake located to the east of Units I and 2. It is

approximately 4 to 6 feet deep and is most likely not recharged by groundwater that is

encountered at approximately 15 to 20 feet bgs.

" Little Robbins Slough. Little Robbins Slough is a natural channel that formerly ran north-south

across the present location of the MCRP During construction, the channel was relocated around

the west side of the MCR. This slough receives water from the toe/drainage system as well as

water from nearby and upstream drainage ditches.

" Toe/Drainage Systems. The toe system runs around the MCR and captures surface water runoff

and seepage from the MCR, ultimately discharging into the Colorado River and Little Robbins

Slough. This is a shallow system that may lose some water to groundwater below, but most

likely is not in direct hydraulic communication with the underlying groundwater. Tritium
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concentrations within the toe system are expected to range from non detectable levels up to

13,000 pCi/L (equal to the tritium concentrations of the MCR).

" Reservoir Makeup Pumping Facility (RMPF). The RMPF is used to divert water from the

Colorado River to the Main Cooling Reservoir. The RMPF is located north and upstream of

the permitted discharge point.

" MCR Spillway and Blowdown. The spillway is used for the emergency release of water from

the MCR. The blowdown pipeline is the permitted discharge (TPDES) from the MCR to the

Colorado River.

" Low Lying Wetlands. With the construction of Units 1 and 2 and the MCR, there are several

large low lying unnamed wetlands that support ecological habitat. These areas are generally

located to the east of the MCR and adjacent to the Colorado River.

* Colorado River. With the exception of the MCI, the Colorado River is the second most

notable surface water in the area. It is the largest river within Texas with a total drainage area

of 42,300 square miles, 11,400 square miles of which do not contribute to the river water

supply. Groundwater within the shallow aquifer near STPEGS discharges to the Colorado

River, East and South of the plant.

4.5 METEROLOGY

STPEGS is located within a sub-tropical maritime climate region that is also influenced by more

continental climate patterns associated with areas to the north. The seasons are characterized by

short, mild winters and long, hot and humid summers. Rainfall is common throughout the year

with an annual average of approximately 42 inches per year. The prevailing wind direction is from

the south-southeast, shifting to north, and northeast for short periods during the winter (STPNOC,

2008a).

0
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5.0 SYSTEMS

As part of the NEI Initiative, an evaluation of all systems that contain radioactive liquids was

completed to determine if there are potential areas that warrant investigations and/or future

groundwater monitoring. These systems include sumps, storage tanks, spent fuel pools, and piping.

For assessing the potential impact of radioactivity on groundwater, the systems that are located

outside of structures, or within the yard area, are evaluated in this CSM, as these systems have a

greater potential to impact groundwater quality, should a release or leak occur. These systems are

described below and are shown on Figures 5-1 and 5-2.

5.1 COLLECTION SUMPS

At many plants, sumps are located outdoors where they may leak or overflow and impact the

underlying groundwater. At others, they are specifically designed to capture shallow groundwater

to prevent water from impacting operations. At STPEGS, collection sumps are present throughout

the Mechanical Electrical Auxiliary Building (MEAB) to collect liquids for appropriate treatment

prior to discharge. These coated sumps arc located inside the building as are the associated pipes.

Leaks from this type of system, should they occur, would be observed visually and corrected.

STPNOC personnel also conduct sump run-time trends; should there be a significant change in

flow, the systems would be investigated and any leaks repaired.

Additionally, because the buildings with deeper foundations were' constructed at elevations below

the water table, any releases of tritiated water from internal systems to the sumps would not impact

the soils and groundwater outside the structures. At the deeper elevations, the groundwater

gradient would push groundwater into the building. Therefore, releases to the sumps or to floors

would not leak out, but would require active pumping to remove the accumulated water. Water

could then be sampled and routed to the appropriate treaunent system, if necessary.

Based on a walk down of sumps within the buildings, as well as facility knowledge, there is little

potential for liquids within the sumps or associated piping to release tritium to the environment.

Please note that there are several sumps used for liquid collection that are located outside the

buildings; however, those associated with storage tanks and berms are discussed further below.
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3.2 STORAGE TANKS

There are several storage tanks at Units I and 2 that store radioactive water, as well as wastewater.

These include: the Waste Monitor Tanks, Total Dissolved Solids (TDS) Lanks, Liquid Waste

Storage Tanks, Refueling Water Storage Tanks, Oily Waste Treatment System Tanks, and Service

Water Tanks. Although each storage tank area is bermed, or inside a building, and inspected

regularly should a leak occur, tritium could be released to the environment. For the purpose of this

report, only tanks that store radioactive liquids are addressed below.

5.2.1 Yard Area Waste Monitor Tanks

Yard Area Waste Monitor Tanks are associated with the Liquid Waste Lines and are constructed of

stainless steel with welded seams and welded nozzle connections. The waste line system piping is

mostly located within the MEAB with a few sections in the Fuel Handling Building (FIB),

Reactor Containment Building (RCB) and Turbine Generator Building (TGB). The piping crosses

the yard area, within a guard pipe, leading to the Waste Monitoring Tanks (WMT), D, E, and F.

These tanks are located on the southern side of the MEAB (See Figure 2-1).

The concentration of gamma emitting radionuclides in the water in the outdoor WMT is maintained

below 10,000 pCi/L. The tritium concentration could be as high as the Reactor Coolant System (1

to 5 billion pCi/L). Should leaks occur, the system is designed to capture the radioactive liquids

within the WMT Sump and the associated Emptying Pump, which would then discharge the liquid

back to the WMT.

Bly design, the potential for significant releases of radioactive water from these Lanks is low.

Regardless, plant operators log the WMT levels daily as part of their rounds and would observe a

decline in liquid level if significant leakage were to occur. On a less frequent basis, they are also

monitored by the waste system engineer as part of normal system monitoring and freeze protection

walk-downs. The benna around the tanks are also inspected and cleaned every six months. The

maintenance history of the outdoor WMTs has not recorded any leakage from the tanks, and has

noted only a few leaks associated with the pump seals. With over 20 years of documentation, there

have only been six work orders recorded for external leaks associated with these tanks.
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5.22 TDS Tanks

The TDS tanks are part of the Condensate Polishing System, and each unit includes the following

tanks:

* 50,000 gallon Cation LTDS

* 60,000 gallon Mixed Bed LTDS

* 16,900 gallon Cation HTDS

* 16,900 gallon Mixed bed HTDS #1

* 16,900 gallon Mixed bed HTDS #2

These tanks are located to the east of each of the Turbine Generator Buildings (TGBs) within

concrete berms. Tritium concentrations associated with these tanks are typically in the 2,000 to

80,000 pCi/L range and several reported leaks are associated with piping around the tanks. These

locations are discussed further in Section 6.0.

5.2.3 Liquid Waste Storage Tanks

The Liquid Waste Storage Tanks (LWSTs) also referred to as the Waste Holdup Tanks, typically

contain concentrations of tritium in the I to 5 billion pCi/L. However, at STPEGS, both LWSTs

are located within the MEAB. Should they leak, the releases would be captured by sumps within

the MEAB and the water contained. Furthermore, should a release go undetected, the hydraulic

gradient at the lower elevation levels within the buildings is into the structure, so releases would

not be expected to seep out into the surrounding aquifer. At STPEGS, the LWSTs are not a likely

source of radioactivity in groundwater.

5.24 Refueling Water Storage Tanks

Similar to the LWSTs, the Refueling Water Storage Tanks (RWSTs) are located within the MEAB.

Should they leak, the releases would be captured by sumps within the MEAB and the water

contained. Furthermore, should a release go undetected, the hydraulic gradient at the lower

elevation levels within the buildings is into the structure, so releases would not be expected to seep

out into the surrounding aquifer.
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5.3 SPENT FUEL POOL

At many nuclear power plants, spent fuel pools are typically areas that are of particular interest

with respect to potential releases of radionuclides to the environment and more specifically to

groundwater. At STPEGS, the bottom of the spent fuel pools is located on the first floor (elevation

21 feet, 11 inches) in the FHB. The basement floor, or next level down, was constructed at

elevation -29 feet MSL, so there is approximately 50 feet between the bottom of the pools and the

next floor level.

The area under the spent fuel pool is periodically entered by plant personal. Should a leak occur,

not only would it trip alarms, but it could also be visually observed and repaired. Additionally, the

spent fuel pools have a leak chase channel on the back side of the pool line welds, within the

concrete. These leak chase channels discharge to telltale drains that are also monitored regularly.

Furthermore, any weld defect would first leak into the chase channel, then to the telltale drains and

would not impact the concrete or be released to the environment.

As noted with the building sumps, the lower floors of the building arc at elevations below the static

water level, and therefore the hydraulic gradient of groundwater would be to enter the building so

releases would not be expected to seep out into the surrounding aquifer. Releases of radioactive

water would be contained within the building, and pumped/treated as radiologically impacted

liquid waste. At STPEGS, the Spent Fuel Pools are not a likely source for introducing

radionuclides to groundwater.

5.4 SYSTEM PIPING

Most of the systems that carry radioactive liquids are within the buildings, where the liquids are

piped directly into tanks (also located inside). Should leaks occur within these structures, not only

would the leaks be visually observed, but they would be captured by floor drains and sumps

(discussed above in Subsections 5.1 and 5-2). However, there are several systems that are located

within the yard area where a release would not be captured by a floor drain and sump system.

Leaks from these piping systems would be the most likely sources of releases of radioactivity to the

environment, and if a leak occurred, groundwater quality could be impacted.

0 Potential systems within the immediate vicinity of Units I and 2 include the following:
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" Liquid Waste Discharge Piping;

" Total Dissolved Solids Tank Discharge Piping;

" Auxiliary Cooling Open Loop Piping and Circulating Water Piping;

8 Reservoir Blowdown Piping; and

" Oily Waste Treatment System Piping.

In addition to these systems, the Auxiliary Steam and Condensate Storage and Transfer Piping

discharge tritiated water directly to the ground surface. Although the discharge is part of the

system design, it still has the potential to introduce tritium to the underlying groundwater prior to

surface discharge.

These systems are the primary locations where tritium could be introduced to the environment. As

part of a voluntary self assessment, STPEGS also participated in the EPRI Groundwater Protection

Initiative: Materials Degradation Master Matrix (MDMM) and under this initiative documented all

piping details with respect to how likely systems could degrade and leak tritiated water into the

environment. The results of this effort are provided in Appendix C.

A brief description of each of the piping systems that have been identified as potential tritium

sources is provided below. The location of each of these systems is shown on Figures 5-1 and 5-2

and additional details are provided in Appendix D.

5.4.1 Liquid Waste Discharge Piping

The liquid waste system is designed to process radioactive liquids for eventual discharge into the

MCR under the NRC License. The system collects radioactive water from various sources within

the plant including the equipment drains, floor drains, laundry and regenerated wastes. The liquids

are processed through a collection of demineralizers, filters, ALPS and holding tanks (to allow for

decay of the various nuclides present in the water) to reduce the concentration of radioactive

nuclides in the water below the limits for release into the environment.

The majority of the liquid waste system piping is located within the MEAB with smaller sections in

the FHB, RCB, TGB, and yard area. The portions of the liquid waste system that are in the yard

area are associated with WMT D, E and F on the south side of the MEAB. There is one section of
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buried pipe that runs from the yard area down to a penetration in the MEAB. Otherwise, all of the

yard area liquid waste piping is above-ground.

Most of the liquid waste piping is made of Schedule 40S stainless steel. However, one section of

buried piping in the waste line has a 6-inch guard pipe made of class 7 seamless carbon steel. There

are also' limited portions of the system made to the other specifications, however, with a few

exceptions most of this piping is no longer used (i.e. waste evaporator package, auxiliary steam

supply, etc.).

Given the low operating pressures/flow-rates in the liquid waste system, and the materials used for

the process piping and the process fluid (such as very dilute boric acid and tritiated water), a leak

from this system is unlikely. However, the locations with the highest potential for leakage are

mechanical joints such as flanges and valve packing. Because most of the liquid waste process

piping is located indoors, the only area where leaks would present a realistic groundwater

contamination issue is on the piping around the WMTs in the yard area and the WMTs themselves.

Given the materials of construction used for these components and the methods of construction

(almost every joint is welded and the one section of buried pipe has a guard pipe surrounding it),

leakage or releases to the environment is unlikely.

The liquid waste piping that is in the yard area and the WMT is monitored daily during operator

rounds. They are also monitored by the liquid waste System Engineer as part of normal system

monitoring and freeze protection walk-downs. If a release did occur in the yard area, it would

quickly be detected. Additionally, as noted above, plant operators log the WMT levels daily as part

of their rounds and would observe a decline in level if significant leakage were to occur

downstream of the WMTs.

54.2 Total Dissolved Solids Discharge Piping

The TDS pipelines run from the east side of the TGB of each Unit, traveling underground South

and then East, entering the North side of the NC Basin. The lines are constructed of filament

wound, glass fiber reinforced, thermosetting epoxy resin pipe with threaded, mechanical adhesive

or combination type joints.

0
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The TDS tanks and lines carry waste water from resin regeneration that contain up to 80,000 pCi/L

of tritium. Prior to 2002 steam generator replacement, this concentration could have been higher

due to primary to secondary leakage. Leaks have been documented in this piping and historically

identified when water is observed at the ground surface. Since 1994, Unit 1 piping has had 18

underground leaks and one above ground leak. Unit 2 piping has had seven underground leaks.

Underground leaks were repaired by excavating the piping and making repairs in accordance with

plant procedures. Documentation for the releases and repairs are provided in Appendix E. This

condition has since been addressed by modifying the timing sequence on the inlet valves to the

neutralization basins. Currently, the TDS pipelines are monitored as a routine part of operational

rounds and if leaks are identified, they are immediately repaired.

5.4.3 Auxiliary Cooling Open Loop Piping and Circulating Water Piping

Because they run in parallel from the MCR across STPEGS, the Open Loop Auxiliary Cooling

Water Piping and Circulating Water Piping follow similar routes and are discussed as one system.

These piping systems are shown together on Figure 5-1.

The Open Loop System provides cooling water from the MCR to several systems at the plant,

including:

* Auxiliary Cooling Water and Circulating Water/Closed Loop Heat Exchangers;

* Non-Essential Heating Ventilation and Air Conditioning (HVAC) Chillers;

• Steam Generator Feedwater Pump/Turbine Lube Oil Coolers;

• Main Turbine Lube Oil Coolers; and

* Generator Hydrogen Coolers.

There are two pumps per unit that each operate at approximately 11,900 gpm. The Open Loop

piping runs underground through 10- to 30-inch diameter pre-stressed concrete cylinder and pre-

tensioned concrete cylinder (bar wrapped) pipe. In addition to piping water from the MCR, this

system also receives liquid radiological waste from the Non-Essential HVAC Chillers OC Return

Line. All Open Loop water is returned to the MCR through the Circulating Water piping.
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The normal failure of this type of pipe is a complete rupture (or fish mouth) and such a failure

would be visually observed by plant personnel and immediately repaired. Additionally, if a failure

occurs, the Control Room will also get an alarm indicating a loss of discharge pressure.

The Circulating Water System provides cooling water to .the Main Condensers for removal of beat

to the MCR. Three to four pumps are in service (per Unit) with each rated at approximately

225,000 gpm. The piping is made up of 84-inch (located in the Turbine Building), 96-inch and

138-inch (located above and below ground level) pre-stressed concrete cylinder pipe.

Similar to the Open Loop piping, the normal failure of this type of pipe is a complete.rupture (fish

mouth) and such a failure would be visually observed by plant personnel. However, if the failure

occurs on the supply side to the condensers, the Control Room will also get an indication of a plant

anomaly due to a change in condenser vacuum or a change in pump discharge pressure.

A Life Cycle Management Study was conducted for the system's buried pipe in 2002/2003. This

system has nine failure mechanisms that are categorized into seven categories: corrosion; soil

* composition (sulfate, chloride and acidic); atmospheric exposure; stray current corrosion; galvanic

corrosion cell; differential aeration cell; and hydrogen induced cracking (cathodic overprotection).

Each category has been assessed and with the exception of the hydrogen induced cracking, all have

been addressed and resolved. The hydrogen induced cracking assessment is ongoing. Additional

details for each failure mechanism are provided in Appendix D.

In addition to assessing the potential failure mechanisms, this system is monitored regularly.

Should there be a leak, it would result in catastrophic failure, not only releasing tritium to the

environment, but disrupting plant operations, resulting in a shutdown of power generation. As

noted above, a failure of this type would not only be visually observed, but sensors within the

control room would also alarm, indicating a rupture. In addition to the assessment noted above, the

pipe material that is exposed to the atmosphere is sampled every 12 years. Every 2.4 years, or

every third cycle, the pipes are also drained to perform material condition inspection to assure that

the repairs and deficiencies are corrected and documented. Every outage (or 1.5 years) a visual

inspection is also completed of the 96-inch above ground pipe and the buried 138-inch pipe.

0
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5.4.4 Reservoir Blowdown Piping

The Reservoir Blowdown system runs underground adjacent to the spillway and is the permitted

discharge from the MCR to the Colorado River. Although there is potential for this line to leak, a

release would follow the discharge path via the spillway and discharge to the River. Furthermore,

because the approximate concentration of tritium within the reservoir is 13,000 pCi/L, any leak

would: 1) not exceed the MCLs of 20,000 pCi/L; and 2) would only migrate further

downstream/gradient, discharging to the Colorado River (below allowable limits). This line has

been tested in 1997, however this line is not commonly used. There are several monitoring points

already along this line and to date, none have had elevated concentrations of tritium.

5A.5 Oily Waste Treatment System Piping

The Oily Waste Treatment System Piping receives oily waste water, in part, from the TGB sumps

in both Units 1 and 2. The lines run underground in between Units 1 and 2, from the Oily Waste

Surge Tank to the Treatment System. The piping continues underground and discharges to the

MCR. The Oily Waste Treatment System discharge piping is made of ductile iron pipe and cement

line.

This piping is monitored as a routine part of operational rounds. Plant procedures direct operations

personnel to check for process piping leakage in the course of their normal operator rounds. There

have been no reported underground pipe leaks and five above ground leaks from pipe or hose

breaks, which were repaired as soon as the leaks were identified. A slow underground leak from

this system may not be detected immediately; however the typical tritium levels within this system

range from 1000 to 50,000 pCi/L.

5.4.6 Auxiliary Steam System

The Auxiliary Steam System pipes were not initially identified as potential systems that could

release tritium to the environment. However, by design, these lines discharge tritiated water to the

ground surface. As this is condensate, the actual tritium concentrations may be detected up to

approximately 80,000 pCi/L.
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The Auxiliary Steam Header is used to transfer steam between Units I and 2. Steam travels

between the two units and Auxiliary Boiler both above ground and via below ground tunnels. The

steam then travels from the Auxiliary Boiler to the TGB and then to the Liquid Waste stations in

above ground from the south side of the TGBs to the Fuel Handing Building The lines are

constructed of seamless carbon steel and arc monitored as a routine part of operational rounds.

There have been no reported leaks, however as noted above, condensate is released to the ground

surface. In addition, due north of the Auxiliary Feed Water Storage Tank and along the south of the

TGB on both units, two drain lines continuously leak a mixture of steam and water to the ground

surface.

5.4.7 Condensate Storage and Transfer Piping

The Condensate Storage and Transfers system runs underground between the secondary Makeup

Tank and the TGB for each Unit. This system stores and transfers makeup water to the condensers

in each unit. These lines are also composed of carbon steel and have had no reported leaks.
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6.0 POTENTIAL AND KNOWN RELEASES

Known and potential releases are assessed under the NEI initiative to identify the current areas

where elevated radionuclides could be present in groundwater; to better understand where the

likely source areas are; and to better design the groundwater monitoring network.

By design, the MCR releases tritium to groundwater. The MCR is a man-made 7,000 acre

reservoir. With the water elevation of 47 feet MCL, or approximately 42 feet above the static

groundwater elevation, the MCR water percolates though the overburden soils causing a local

mounding of groundwater, influencing groundwater flow directions in the shallow aquifer. Tritium

concentrations within the MCR are approximately 13,000 pCi/L, well below the EPA MCL of

20,000 pCi/L.

The infiltration of MCR water to groundwater also introduces low levels of tritium to the shallow

aquifer. This impact is part of the plant's design and therefore low concentrations of tritium in

groundwater are expected. For the purpose of the NEI Initiative, it is important to monitor the

extent of impacted water so that the plume boundaries are defined. As long as concentrations are

below the acceptable level, no further action will be warranted.

Similarly, the venting of steam and condensate through steam traps to the air and ground surface

does introduce tritium to the environment, however at concentrations that should not significantly

impact groundwater quality. Releases from the secondary systems are quantified and reported in

accordance with the Offsite Dose Calculation Manual.

The intent of the Groundwater Protection Initiative is to understand historic practices and current

systems to understand where radioactive liquids could be released to the environment and to ensure

that these areas are being monitored, should groundwater become impacted. Because of the

potential for impacts to the environment, releases should be documented in a Condition Report

coded for decommissioning (as required under Code of Federal Regulations 10CFR5075[g]).

Because the operating levels and allowable discharge of tritium are typically above, the EPA MCL,

many lesser historic releases may not have been documented. To better assess historic releases, a

thorough review of all available files was conducted, followed by interviews with STPEGS
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employees and plant walk downs. The documented releases are summarized on Table 6-1 and the

locations of theses releases are shown on Figure 6-1.

Historic releases occurred across the plant, and upon review, most of the significant releases have

been in association with the TDS pipelines- These lines are constructed of fiberglass and have a

history of leaking, although all leaks were immediately identified and repaired (Appendix E).

These leaks, along with other historically documented releases do not pose a dose-based risk to

workers, but they have introduced tritium at concentrations above background levels to the

underlying aquifer. This condition has since been addressed by modifying the timing sequence on

the inlet valves to the neutralization basins. Releases have also been documented from other

systems and storage tanks, however, most of them were of insufficient volume to impact

groundwater, or were captured by the storm water collection system and eventually discharge to the

plant area drainage ditch (PADD) (see Figure 5-2).
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7.0 CURRENT MONITORING NETWORK

Groundwater has been monitored regularly at STPEGS since plant construction- Twenty-five

groundwater monitoring wells were installed to support construction within the protected area and

approximately 520 piezometers and 35 wells were also installed around the MCR to continuously

monitor the integrity of the herin Although these wells were not installed to specifically assess

tritium in groundwater, they may be used as data points to understand current conditions and to

evaluate groundwater quality. Groundwater samples have been collected from various locations

site wide as needed, however seven required monitoring well locations are monitored quarterly to

specifically monitoring tritium concentrations in groundwater. Two of these quarterly monitoring

locations are located within the protected area. Groundwater samples are also collected from the

water supply wells that draw potable water from the deeper aquifer. The locations of the wells and

piezometer stations are shown on Figure 4-5.

7.1 GROUNDWATER MONITORING WELLS AND PIEZOMETERS

In addition to reviewing groundwater data, the EPRI Guidelines for complying with the NEI

Initiative also recommend reviewing well installation and groundwater sampling methodologies.

The following actions were completed to better assess the appropriateness of existing sampling

points:

* Conducted a review of the well/piezometer installation procedures;

* Completed a visual assessment of all wells within the yard area and selected wells around

the MCR; and

* Observed groundwater sampling techniques.

The following subsections describe the findings from each assessment.

7.1.1 Well and Piezometer Installation

Groundwater monitoring wells and piezometers have been installed following industry standards,

with an appropriate sandpack around the screened interval, bentonite seal above the screen, and the

remaining annulus backfilled with cement grout. The procedures for well installation are provided
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in Appendix A. It should be noted that for most, if not all wells, wells screens were installed based

on a predetermined depth interval and may not be monitoring the most appropriate interval.

However, these data may be used to assess overall conditions of the underlying aquifer and used as

a screening tool to better understand the distribution of radionuclides within the water bearing

zones.

In addition to the existing wells network, concurrent to this evaluation, additional groundwater

monitoring wells are also being installed in support of the licensing and planned construction of

Units 3 and 4. These locations are also shown as proposed locations on Figure 10-2. However,

unlike the historic wells, these wells are being installed with the intent of intersecting specific

water bearing zones to provide data for the overall groundwater model. As data is available they

will also be incorporated into this CSM.

7.1.2 Condition Assessment

Most historic wells within the yard area have been completed as flush mounted mad boxes. Some

have also been completed with the protective casing extending above ground surface. Based on a

walk-down of these wells, several of them were damaged and many did not have compression caps

or seals. Should a significant rain fall occur, storm water could enter the well, possibly impacting

the geochemistry within the well. A summary of the well conditions is provided in Table 7-1.

Existing wells and piezometers installed around the MCR were generally completed with above

ground (or stick-up) protective casings. With these, there is less of a potential for storm water to

enter the wells. These wells are also sampled and inspected at a higher frequency and appear to be

in better condition.

The new wells currently being installed for Units 3 and 4 have been completed as stickups with

locks and have been installed using techniques accepted by EPA, NRC, and Texas Commission of

Environmental Quality (TCEQ).

7.1.3 Sampling Techniques

Groundwater samples are collected on a quarterly basis from nine monitoring wells at STPEGS as

well as from the drinking water supply wells. Other wells have been sampled is warranted to
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provide additional data points used to assess groundwater quality. Groundwater samples are

collected by evacuating three to five well volumes to ensure that the samples represent formation

water, and not the stagnant water within the well. Typically the same tubing is used for all wells,

unless it is worn or visually dirty, in which case it is replaced.

Because the water table is located at approximately -15 to 20 feet bgs, a peristaltic pump (or IscoTm

pump) is used to pull the water to the surface at a maximum rate of approximately 0.5 gallons per

minute. During the observation, only one sampling event at well MW-256 was observed, however,

based on interviews with the technician, the rate of pumping for this well is typical of others at

STPEGS.

After sufficient purge time/volume, the appropriate volume was dispensed in the sampling

container, and marked with the sampling time and date. Samples were then brought to the on-site

laboratory for on-site analysis.

7.2 ANATLYICAL DATA

Radiological data has been collected from groundwater wells and piezometers since the

construction of Units 1 and 2 and of the MCR_ Data are managed by the Chemistry and Health

Physics Department and furnished to all stakeholders in the Annual Environmental Operating

Report. Available tritium data are provided in Tables 7-2 and 7-3 and are summarized on Figure 7-

I. Groundwater samples are also routinely collected for other plant-related radionuclides. These

data are presented in Table 7-4. Data are also published annually under the Annual Environmental

Operating Report that is available to local and federal stakeholders as well as the public.

7.2.1 Results

No tritium concentrations in groundwater collected from wells and piezometers at STPEGS exceed

the EPA MCL of 20,000 pCi/L. No other radionuclides have been detected in groundwater.

Tritium results show that in general there are low concentrations (i.e. less than 5,000 pCi/L) of

tritium in shallow groundwater as a result of: 1) the water in the MCR infiltrating the shallow soils

and reaching the water table; 2) from releases from the TDS pipeline and potentially from

condensate that is released to the ground surftce.

7-3
P:APnjects\STP - EPRI GW Initiative\4.O Deliverables\4.l Reports\NS Groundwater Initiative\Tetsimil Concepumi Site ModeLdoc



Conceptual Site Modelfor Units I and 2, Groundwater Protection Initiative
MACTEC Engeering and Consulting, Inc., 6234084613

Most wells around the MCR show low concentrations of tritium. The most recent tritium data for

wells MW-258 and MW-259 near the western boundary indicated just detectable concentrations,

260 pCi/L and 400 pCi/L respectively. Both wells are within feet of the property boundary and are

separated from each other by about 20 feet. Tritium detected in these wells indicates that the

plume may extend slightly beyond the site boundary. These wells were installed with a screened

interval at approximately 45 to 50 feet bgs. There is no data from groundwater encountered at the

water table or from deeper depths. However, as the MCR is the source of tritium, concentrations

will not increase above the MCR concentration, and with radiological decay and

dispersion/advection, groundwater concentrations will likely be much lower.

Two other monitoring locations around the MCR also reported elevated concentrations of tritium.

Increasing trends were noted at MW-235 during 2007 with reported concentrations of tritium at

concentrations up to 740 pCifL (with more recent data from 2008 reporting tritium concentrations

at 1,000pCi/L). However, trend analyses show that MW-251 tritium concentrations have been

relatively stable over time, with the highest concentration reported at approximately 5,000 pCi/L

for samples collected in 2006. Even though these locations contain elevated tritium, there are

additional wells in the area that delineate the plume and no additional investigations are warranted.

Increasing trends were noted at MW-235 during 2007 with reported concentrations of tritium at

levels up to 7,400 pCi/L (more recent data from 2008 show tritium concentrations at 1,000 pCi/L).

MW-251 concentrations have been more stable, but are also reported at approximately 5,000 pCifL

for samples collected since 2006. Even though these locations contain elevated tritium, there are

additional wells in the area that delineate the plume and no additional investigations are warranted.

Within the protected area, there are some slightly elevated tritium data that are associated with two

specific releases from the Unit 2 TDS pipelines. The Condition Reports associated with these leaks

are provided in Appendix E. Groundwater data collected from monitoring wells 221C and 221E

show tritium concentrations ranging from 15,300 pCi/l to 5,140 pCi/L in the upper portion of the

shallow aquifer and from 571 pCi/L to 1870 pCi/L in the lower portion of the shallow aquifer.

Based on the trends over time, the higher detections were first reported from samples collected

from the well screened closer to the water table in the upper portion of the shallow aquifer. With

time, these tritium concentrations declined and the concentrations from the well screened in a

S deeper zone increased As noted in Section 4.0, there is downward vertical gradient in areas
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around the MCR and more specifically across the protected area (Units I and 2). It could also be

hypothesized that the groundwater sampling techniques of purging three to five well volumes may

have pulled the shallow, impacted water, already with a downward gradient, further downward.

However, as the concentrations are now declining it does support the theory that the elevated

tritium was due to a specific release and with the source terminated, the groundwater

concentrations are decreasing both via radioactive decay and more likely via dispersion within the

shallow aquifer.

The other potential source of radionuclides to groundwater would be the areas where small

volumes of condensate are vented to through steam traps to the ground surface. With the current

monitoring well network, there is no indication that the small volume released to the ground

surface has impacted groundwater quality.

Groundwater data from the deeper aquifer show that there is no detectable tritium within the deeper

aquifer.

7.2.2 Database Management

The analytical data are stored as both hard copy and electronically. The master database is only

accessible to select personnel and selected entries arc manually entered into Excel Spreadsheets for

reporting. Spreadsheets are used to manipulate and display the data.

It was noted that data are linked to each well via the sample identification, but that the exact

coordinates for all wells were not available in an electronic format. As part of this effort, wells

have been imported into a Geographic Information System (GIS) to support data evaluation.
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8.0 CONCEPTUAL SITE MODEL SUMMARY

This section provides a summary of the CSM for STPEGS. The geology below Units 1 and 2

consists of stratified interbedded sands and silts. The shallow groundwater is encountered at

approximately 20 feet bgs and generally flows towards the southeast, towards the Colorado River.

Within the shallow aquifer, there is a downward gradient between the upper and lower zone that

could carry radionuclides released near the surface to deeper zones. Below the shallow aquifer,

there is an aquitard of approximately 150 feet thick- This is underlain by a deeper aquifer that

provides potable water to the plant.

Groundwater flow velocity for the shallow aquifer is dependant on the gradient. The sandier layers

generally have a high horizontal hydraulic conductivity; however the gradient is very low, resulting

in a very slow velocity- Within the deeper aquifer, groundwater is actively pumped to supply water

for STPEGS. This pumping increases the horizontal gradient within the deep aquifer and therefore

increases flow velocity and flow direction. However, because there is approximately 150 feet of a

clay and silt aquitard between the two water bearing zones, there is no measurable hydraulic

communication between the shallow and deep aquifers. Therefore, pumping of the deep aquifer

does not appear to influence groundwater flow in the shallow aquifer below Units I and 2.

Tritium is the only radionuclide detected in groundwater at STPEGS. There are two general

sources for tritium to enter or be released to groundwater from the plant: 1) the MCR water

infiltrating into the soils and underlying aquifer, and 2) releases from systems located within the

protected area.

By design, the MCR contributes low concentrations of tritiated water to the aquifer below. The

MCR has had measurable levels of tritium for about 20 years, and first began to appear in relief

wells about two years later. Extensive monitoring around the MCR completed in 2006 indicated

that tritium migrated to a well about 700 feet west of the MCR as measured from the dike road.

Wells about 750 feet north of the reservoir did not contain detectable tritium (<300 pCi/liter).

Wells within about 150 fret of the reservoir typically contained detectable tritium. This suggests

that tritium may migrate about 700 feet per 18 years or about 40 ft'year. This is consistent with the

UFSAR, Section 2A.13.3.1.2, where the migration rate is conservatively assumed to be about 77

0 ft/year (STPNOC, 2008b). Since the tritium concentrations in the MCR water are generally around
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13,000 pCi/L, water from the MCR that recharges the aquifer cannot cause tritium levels in the

aquifer to be higher than levels in the MCR, or to exceed the EPA MCL.

Elevated levels of tritium (with respect to background) have been detected around the MCR, with

only one location reported at slightly higher concentrations. Geologic boring logs from this

location are not available, but this localized occurrence is most likely do to heterogeneities within

the area where the well intersects a more transmissive zone.

The second way radionuclides can be introduced to groundwater is from releases or leaks. Based

on an evaluation of the systems, as well as a review of historic releases, the most likely source of

tritium in groundwater is from releases from the TDS pipelines and from the steam and condensate

that is discharged to the ground surface. For both of these lines, the initial source concentrations of

tritium can range up to approximately 80,000 pCi/L and are most likely responsible for localized

elevated concentrations in groundwater near MW-221C and E.

Groundwater data from the monitoring network further supports this CSM_ No tritium

concentrations in groundwater exceed the EPA MCL of 20,000 pCi/L, and tritium concentrations

above background level have only been detected at well 221 C and 221 E, near a historic release

from the Unit 2 TDS pipelines. At these wells, elevated levels were first detected in the upper zone

of the shallow aquifer (at MW-221C) and later from the lower zone of the shallow aquifer (MW-

221E).

Based on the site conditions, historic releases, and current data sets, there are a few areas where

releases could have occurred and could be impacting groundwater that is not currently monitored-

These data gaps include:

* Areas east of the Unit I TDS pipeline (including areas downgradient from historic

releases);

" Areas downgradient from the condensate release areas; and

" The deeper aquifer, below Units 1 and 2.

By plant design, tritium has also been detected above background at wells located on the west side

of MCR. Although these data are expected, this does present a data gap when defining the lateral

extent of tritium detected in groundwater.
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S
In addition to specific groundwater monitoring locations used to assess the integrity of the MCR,

the current well network with the protected area for Units I and 2 is adequate for screening level

data, but additional care should be taken to prevent further degradation of the wells and to protect

the groundwater from potential storm water runoff. Specific recommendations for operating the

existing wells and sampling techniques are presented in Section 10.

0
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9.0 CONCLUSIONS

This report has been completed to support NEI Initiative (NEI 07-07) and the implementation of

the EPRI Guidelines for Groundwater Protection. As such, the CSM was developed to document

historic releases of tritium within the context of the local geology and hydrogeology to enable an

assessment of potential impact of site operations, with respect to tritium, on groundwater quality.

Although the CSM is an iterative process, the following conclusions are based on the data

presented in this report-

" Geology below the site is generally uniform, consisting of stratified, interbcdded silts and

sands.

" Shallow groundwater contours indicated that groundwater generally flows slowly to the

southeast, towards the Colorado River, with localized impacts ftom subsurface structures

and groundwater mounding from the MCR.

" Deep groundwater flow is impacted by on-site pumping wells, however regionally

groundwater will flow toward the south, southeast, towards Matagorda Bay.

• There are approximately 520 piezometers and 35 monitoring wells around the MCR and 25

monitoring wells within the protected area of Units I and 2.

" Seven monitoring wells are sampled quarterly to evaluate groundwater quality.

* The existing groundwater monitoring weUs near Units I and 2 provide adequate screening

level data, but are not protected in accordance with industry (EPA and TCEQ) standards.

" With the exception of tritium, no other radionuclides have been detected in groundwater.

" Low concentrations of tritium have been detected in the shallow aquifer, but at levels well

below the EPA MCL of 20,000 pCi/L. These values are also well below ODCM limit of

30,000 pCi/L.

* Slightly elevated concentrations of tritium have been identified in the shallow aquifer west

of the MCR and in the shallow aquifer adjacent to the Unit 2 TDS pipeline (as a result of a

documented leak).

* No radionuclides have been detected in the deeper aquifer or in samples collected from

supply wells.

* Based on a review of available data, it appears unlikely that radionuclides in groundwater

(i.e. tritium) migrate past the facility property boundary in excess of regulatory standards.
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Based on a review of available data, there are no significant or unacceptable risks to human

health or the environment from site-related radionuclides in groundwater.

In addition to these conclusions, the CSM has also identified the following data gaps:

Low concentrations of tritium have been detected at MW-258, west of the MCR. To better

define the lateral extent of detectable tritium in the shallow aquifer, additional groundwater

monitoring should be conducted to understand the horizontal boundary of detectable

tritium.

Several releases have been documented from the TDS pipelines and associated tanks.

Groundwater downgradient from the Unit 2 TDS pipeline has been evaluated, however

there are no groundwater monitoring wells downgradient of the Unit I TDS pipeline.

Small quantities of steam and condensate are vented to the ground surface via steam traps.

There are no groundwater monitoring wells downgradient of the steam traps.

Samples collected from the deeper aquifer have not detected radionuclides. However,

these samples were collected from the supply wells that are not only screened across large

areas, but are also are pumped at high rates. By design, if any radionuclides did migrate to

the deeper aquifer, samples collected from the supply wells would be diluted. With the

current understand of the geology and the very low concentrations of radionuclides

(tritium) in the shallow aquifer, it is not likely that radionuclides would migrate through the

aquitard to the deep aquifer for the following reasons: 1) all tritium would decay by the

time the groundwater migrated through the aquitard; and 2) any dilution be advection or

dispersion would fbrther decrease the concentrations. Should condition in the shallow

aquifer changed significantly, additional investigations within the deep aquifer may be

warranted.
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Conceptual Sute Model for Units I and 2. Groundwater Protection Initiative
MACTEC Engineering and Consulting, Inc.. 6234084613

10.0 RECOMMENDATIONS

Based on the conclusions and data gaps presented in Section 9.0, the following recommendations

are provided to refine the CSM and to better assess groundwater quality cast of Unit I and west of

the MCR- Additional recommendations are also provided to support groundwater sampling

techniques.

Groundwater Monitoring Network Recommendations:

Install six additional groundwater monitoring wells to supplement characterization of tritium

impacted groundwater. These explorations are summarized in Table 10-1 and are shown on

Figures 10-1 and 10-2.

Monitoring wells MW-801 through MW-803 should be installed to better

characterize groundwater quality in the upper parts of the shallow aquifer

immediately downgradient of the TDS pipeline and tanks for Unit 1. These wells

should be installed with screens intersecting the water table.. Monitoring well

MW-803 can also be used to monitor groundwater quality down gradient from the

condensate steam traps.

Monitoring well MW-804 will be installed within the deep aquifer, but only if

radionuclide concentrations in the lower portion of the shallow aquifer exceed the

ODCM criteria of 30,000 pCi/L.

* Monitoring wells MW-805L/U will be advanced to monitor the upper and lower

portions of shallow aquifer groundwater quality west of the MCR. The upper

well will be installed to intersect the water table; the lower well will be installed

at approximately 35 to 45 feet bgs, at a similar elevation as the existing well MW-

258.

" Wells to be installed in the shallow aquifer may be installed using either hollow stem auger or

casing drilling techniques.

" The well to be installed within the deep aquifer (MW-804) will only be installed when data

suggest that there may be a plume migrating downward within the shallow aquifer. Because

there is always a slight risk of cross contamination between aquifers, this deep well should only

be installed when radioactivity measured in the lower portion of the shallow aquifer exceeds

30,000 pCi/L. This value is 1.5 times the EPA MCL,and is also equal to the NRC reporting

criteria as documented in the ODCM.
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Conceptual Site Model for Unity I and 2, Groundwater Protection Initiative
MACEC Enineerin and Consulting, Inc., 6234084613

* Monitor existing groundwater wells within the protected area annually and monitor new wells

semiannually. If data indicate that a release has occurred then the frequency should be

increased as warranted.

Groundwater Sampling Recommendations:

. Install dedicated tubing within wells that are sampled regularly to minimize the potential for

cross-contamination.

6 Install compression caps to wells completed with flush-mounted protective casing wells to

minimize the potential for storm water runoff and other releases that may enter the well and

impact the shallow aquifer.

• Groundwater sampling techniques are adequate for collecting tritium samples however, should

any other radionuclides or chemicals be included in the analytical suite, then additional

samples should be collected using Low-Flow/Low Stress Groundwater Sampling (EPA, 1996)

techniques.

* Collect groundwater samples from newly installed wells at a semiannual frequency for the first

year, then if data do not indicate a release, annual sampling will be appropriate.

Should initial results indicate that releases have occurred or that groundwater is impacted by

tritium at concentrations exceeding background values, additional wells may be installed to better

delineate the plume and to identify potential sources.

Because the current understanding of groundwater indicates that there are no immediate receptors

downgradient, or a history of any groundwater samples exceeding the EPA MCLs, the schedule for

installing these wells or modifying sampling techniques is not critical and can be prioritized as

needed with ongoing groundwater investigations currently underway for Units 3 and 4.
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Conceptual Site Modeifor Units I and 2, Groundwater Protection Initiative
MAC CTEC Engineering and Consulting, Inc.. 6234084613

11.0 STATUS UPDATE MAY 2009

In response to the recommendations presented in Section 10.0 STP completed the suggested field

effort and installed five groundwater monitoring wells (MW 801 through MW-803, and the well

pair MW-805U and L, in Summer 2008). The documentation of the well installation is presented

in Appendix F. Following the well installation and development, groundwater samples were

collected and analyzed for tritium. These data are reported under separate cover, in the Annual

Environmental Operating Report. As the data results further confirmed the CSM, no additional

investigations are warranted at this time.

The five wells installed under the Groundwater Protection Initiative have been added to STP

groundwater monitoring program.
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Conceptual Site Model for Units I and 2, Groundwater Protection initiative
MA CTEC Engineering and Consulting, Inc.. 6234084613

12.0 ACRONYMS

AEC Atomic Energy Commission

ALPS Advanced Liquid Processing System

bgs below ground surface

CPL Central Power and Light Company
CSM Conceptual Site Model

ECP Essential Cooling Pond
EPA Environmental Protection Agency
EPRI Electric Power Research Institute

FHB Fuel Handling Building
ft/year feet per year

GIS Geographic Information System
gpm gallons per minute

HTDS high total dissolved solids
HVAC Heating Ventilation and Air Conditioning

LTDS low total dissolved solids
LWST Liquid Waste Storage Tank

MACTEC MACTEC Engineering and Consulting, Inc.
MCL Maximum Contaminant Level
MCR Main Cooling Reservoir
MDMM Materials Degradation Master Matrix
MEAB Mechanical Electrical Auxiliary Building
MSL Mean Sea Level

NC Nonradioactive Chemical
NEI National Energy Institute
NRC Nuclear Regulatory Commission

0C Open Loop Auxiliary Cooling Water System
ODCM Offsite Dose Calculation Manual

PADD plant area drainage ditch
pCi/L picoCuries per liter
PCPI per capita personal income
PWR pressurized water reactor

RCB Reactor Containment Building
REMP Radiological Environmental Monitorinj'Program
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Conceptual Site Model for Units I and 2, Groundwater Protection Initiative
MACTECEqngineering and Consulting. Inc.. 6234084613

RMIPF Reservoir Makeup Pumping Facility
RWST Refueling Water Storage Tank

SDWIS Safe Drinking Water Information System
STP South Texas Project
STPEGS South Texas Project Electric Generating Station
STPNOC STP Nuclear Operating Company

TCEQ Texas Commission on Environmental Quality
TDS Total Dissolved Solids
TGB Turbine Generator Buildings
TPDES Texas Pollutant Discharge Elimination System
TWDB Texas Water Development Board

UFSAR Updated Final Safety Analysis Report

WMT Waste Monitoring Tank
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eQWn11o 116U o 0-08- S
TABLE 6.1

SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS&4

CONCEPTUAL SITE MODEL FOR UNITS 1 AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS

Release
Line Quantity Recovered/ 4QQ
No. Reference(s)3 System Date(s) Location Description (Gallons) RemediatedI Code6  Comments.

1 SPR940926 CP1 4/2411994 SE of Prover Tank Underground U1 CP line breach. Total quantity Y N Diagram in work pkg.
CR 94-1051 No. 2. unknown. Min
CR 03-3951 volume was 25
Activity No. 305798 gallons. Leak

rate approx. 5
gpm.

2 CR 03-3951 CP1 6/25/1994 Approx. 5 ft. N of NC Underground CP discharge line leak. Not V N Diagram in work pkg.
Activity No. 305411 Basin documented

3 CR 03-3951 CP1 8/12/1994 Unclear Underground CP discharge line leak. Not Not documented N Diagram in work pkg.
Activity No. 329701 documented

4 OPGP03-Zi-'-0006 CP1 9/1 51994 East of Ul LTDS Aboveground CP discharge line leak. 200 V N
Form 1 (Spill Event Tank TDS discharge line gasket blew out of
Report) flange.
WAN94029399

5 CR 03-3951 CP1 On or about Approx. 50 ft. SE of Underground CP discharge line leak. Not Not documented N
Activity No. 321589 01/0411995 TSCI Diesel documented

Generator.
6 CR 03-3951 CP1 On or about Approx. 4 ft. E oa Underground CP discharge line leak. Not Not documented N

Activity No. 334529 02/11/1995 SW Basin near SE documented
comer.

7 CR 03-3951 CP1 On or about SW comer of MUD Underground OP discharge line leak. Not Not documented N Diagram in work pkg.
Activity No. 341326 01/18/1996 Bldg. approx. 14 ft. documented Work pkg. references a

west of road. CNAQ CR. Unable to
I_ locate CR.

F:Wrojeils\STP - EPRI GW lnhiative\4.0_ Velivemblcs\4.I_Rcpos\,NEI Gomundwater lnhiative\Tab-cs\
Table 6-1 Subsurface Tritium Historical Release Evul_Revi.xls Page I of 8
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TABLE 6-1

SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS 2"'

CONCEPTUAL SITE MODEL FOR UNITS I AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS

Release
Line Quantity Recovered/ 4QQ

No. Referenceos)3  System Date(s) Location Description (Gallons) Remedlated t  Code6  Comments.
8 CR 96-3000 CP1 3/12/1996 SE comerinside UI Underground CP discharge line leak. Total quantity Not documented. N Diagram in work pkg.

WAN79595 Truck Bay. HTDS transfer. Small quantity to nearby unknown. Mln However, records Isotopic analysis
Activity No. 341921 N61,29315 storm drain. Quantity too small to pump. volume was I indicate that storm performed by Chemistry..
Nonrad Spill Event E45,581.96 Contaminated soil to be handled by HP. gallon. drains were Chemistry reported no
Report (Not in RMS) isolated to prevent activity In HTDS tank.
Plant Operations offsite discharge; Also no activity in
Control Room therefore, recovery discharged water in
Logbook of liquid was vicinity of leak. HP's

probable lAW unable to detect activity in
standard protocol. adjacent soil; however,

Chemistry analysis
indicated some

contamination.

9 0PGP03-ZH-0008 CP1 4/2611996 Approx. 120 ft. E of Underground CP discharge line leak. 1200 - 1800 Y N
Form 1 TGBI; 40 ft. SE of TDS discharge line perforated by earth
(Spill Event Report) TSC1. anchor while securing temporary
CR 96-4727 N61,907.00 building during 1 RE06 preps.
WAN82601 E45,676.00

10 CR 97-10917 CP1 716/1997 NE of SW Settling Underground CP discharge line leak. Not Not documented N
WAN114032 Basin documented

11 CR 97-18761 CP1 11/21/1997 Approx. 3 ft. N of NC Underground CP discharge line leak. Not Not documented N
CR 03-3951 Basin B. documented
Activity Nos. 360298
& 368439

PA~tujecii'.STP . EPRJ OW iniGv~4ODbeais4iRpn~~ roumdwaier InhimaivelTables%
Tabicb I. Subsurface Trilium Htistoricai Release EvalRevixis ae2oBPage 2 of 8



CandltlanRoeot No. 07.9083-2 TAtB6-1
SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS""4

CONCEPTUAL SITE MODEL FOR UNITS 1 AND 2

GROUNDWATER PROTECTION INITIATIVE
STPEGS, WADSWORTH, TEXAS

Release

Une Quantity Recovered/ 4QQ
No. Reference(s) 3  System Date(s) Location Description (Gallons) Remedlated1  Code5  Comments.
12 CR 98-5931 CP1 4/14/1998 NE comer of OSS1. Underground CP discharge line leak. Not Not documented N Diagram in work pkg.

CR 03-3951 documented Reference 329701 for
Activity No. 368409 possible previous patch.

13 CR 02-17779 CP1 11126/2002 E of SW Basin. Underground CP discharge line leak. Not Not documented N
CR 03-3951 documented
Activity No. 421736

14 CR 05-11783 CP1 9/25/2005 NE of SW Basin. Underground CP discharge line leak. Not Not documented N
WAN305098 N61,179.50 documented

E45,625.25

15 CR 05-12634 CP1 10/9/2005 NE of SW Basin. Underground CP discharge line leak. Not Not documented N Diagram in work pkg.
WAN305878 N61,120.00 documented

E45,625.25

16 CR 05-13563 CP1 10/2012005 SE of SW Basin. Underground CP discharge line leak. Not Not documented N
WAN308658 N of NaOCI Tank. documented

N61,120.00
E45,625.25

17 CR 05-13956 CP1 10t25/2005 S of Ul MAB Inside Undergounde CP discharge line leak. 150 V N Diagram in work pkg.
WAN307000 RRA fence.

N61,293.50
E45,580.96

18 CR 06-7987 CP1 6/21/2006 NE comer of IWMC. U1 TDS discharge line breached by 5 Y N Diagram in work pkg.
WAN320211 N61,688.00 auger when setting fence posts. H3 = 2.81E-7

E45,745.00 No gamma activity
19 CR 06-15250 CP1 111412006 SE of Ul Truck Bay Ul TDS discharge line. 2500 Related CR 06-15555 Is

WAN328448 near fence line. coded 4QQ. Photographs
N61,293.50 of affected area in CR 06-
E45,652 I 1 15555. Diagram in work

P:AProjecdsSTF - EPRi GW Initiative\4 .0 Dl~civezibk 4.1 ReportsAiEI Groundwater lnitiaivekTab1ts%
Tablc& 6I Subsurfime Tritium. Historical RealeseEvalReyl.ili Page 3 of 8



0
Cond11on Renad. No. 07-9083U2

0
TABLE e-1

SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS
2 '4

CONCEPTUAL SITE MODEL FOR UNITS 1 AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS
Release

Line Quantity Recovered/ 400

No. Reference(a)3 System Datei!) Location Description (Galons) Remecllated' Code' Comments.
20 CR 08-14366 CP1 9130/2008 N of Ul CP Resin Ul Resin Box overflow, 4800 Y Y H-3 = 9.75E-6.

CR 08-14864 Box.

21 CR 99-8947 CP2 6/12/1999 S of CUB. (S of Underground CP discharge line leak. Not Not documented N CR references completiorn
CR 03-3951 FHB1) documented of ZH-0006 Form 1, but
Activity No. 378299 unable to locate.

22 CR 00-8903 CP2 5/12/2000 Between U2 ESF Underground CP discharge line leak. Not Not documented N
CR 03-3951 Xfmrs & U2 ESF DG documented
Activity No. 385645 Fuel Oil Filter Skid.

23 CR 01-4296 CP2 3/14/2001 Near U2 Fuel Oil Underground U2 TDS line break, 200 Y N
Filtration Skid. CLTDS discharge water.

24 CR 03-7595 CP2 5/412003 S of OSS2. Underground CP discharge line leak. Not Not documented N Diagram in work pkg.
CR 03-3951 N61 ,589.00 documented
Activity No. 430968 E45,096.00

EL. 21 ft.
25 CR 04-12157 CP2 9/512004 Near Auxiliary Underground CP discharge tine leak. Not Y N

WAN282412 Boiler. documented

26 CR 05-10556 CP2 8/21/2005 E of MBLTDS Tank. Underground CP discharge line leak. Not Not documented N
documented

27 CR 08-3030 CP2 2/18/2008 Approx. 50 ft. ENE TDS discharge through broken FHB1 200 Y Y H3 = 4.57E-6 IjCi/mL
STI: 32270196 of OWTS. South of HVAC Drain line elbow upstream of fie- No gamma activity
WAN354663 Aux, Steam pipe. in to U2 TDS discharge line.

28 OPGP03-ZH-0006 OC 9/15/1993 West of TGB2 near OC line gasket blew out of flange and 200 Y N
Form 1 (Spill Event Lube Oil Purification. sprayed OC water to ground.
Report)

P:'.Projects\STP - EPRI OW LnilwatineX4.QODclirables4l. I RepomsNEI Groundwater tnitiativetTabkas\
Table 6.1 Subsurface Tritioant Historical Release EvalRey I.xb ag oPage 4 of 8
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991AdlhI RntN. 70 TARE 6-1

SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS 2 "4

CONCEPTUAL SITE MODEL FOR UNITS 1 AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS
SRelease

Line Quantity Recovered/ 4QQ
No. Referencels)3 System Date~s) Location Description (Gallons) Remedlated1  Codes Comments.
29 SPR 933417 OC 12/8/1993 TGB1 & area Breach of temporary OC line 5 N N

CR 93-3403 immediately west. subsequent to temp mod installation.

30 OPGP03-ZH-0006 OC 12/10/1993 Next to Cold 0C water to ground from breakdown of 200 Y N
Form I (Spill Event Chemistry Lab. Unit temporary OC piping.
Report) not specified,

31 CR 07-4505 OC 3/2612007 West of U2 AFWST, Discharge of OLACW when placing 8 N Y H3 = 3.26E-7
south of the Turbine temp mod for ILRT Compressor No gamma activity
Lube Oil Reservoir& Equipment in service. The spill
north of the decon originated from 4 hose couplings on a
slab. GPS straight line between the Lube Oil
coordinates listed in Reservoir and the decon slab.
CR.

32 OPGP03-ZH-0006 OW 9/811993 Temporary sludge Unprocessed oil sludge discharge due 200 Not documented N
Form 1 (Spill Event dewaterlng skid near to hose rupture.
Report) OWTS.

33 0PGP03-ZH-0006 OW 1112/1993 West of SOST. Oil and oily sludge from hose rupture. 6 y N
Form I (Spill Event
Report)

34 WAN94006358 OW On or about N side of MCR dike, Outfall 201 (OWTS) discharge line Not Not documented N
Activity No. 201772 03/0211994 W of CWL break. documented

35 OPGP03-ZH-0006 OW 7/15(1995 Proximal to the Oil/water mixture, 30 Y N
Form I (Spill Event OWTS Gross Oil
Report) Separator outside
CR 95-9020 the curbed area.

P:Projccu\'STP - EPRI OW Initiativc,,4.0_Dcliwrnbcs',4. IRcpmtsNEI GroundwqIcr InitiajivCeapblCs\
Table 6.1 Subsurface Tritiuin HisloFical Release Eval_RevixtP Page 5 of 8



Rondfto RU R U o 78- TAB6-1
SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS2•4

S
CONCEPTUAL SITE MODEL FOR UNITS I AND 2

GROUNDWATER PROTECTION INITIATIVE
STPEGS, WADSWORTH, TEXAS

Release

Line Quantity Recovered/ 400
No. Reference(af System Dateas) Location Description (Gallons) Remedlated t  Codes Comments.
36 CR 96-4619 OW 4123/1996 OW Flowmeter. Oily waste effluent. 2 GPM Not documented N

37 SPR 890888 ST 12/22/1989 Vicinity of the Effluent tank overflow to storm drain 58,000 N N
CR 90-2 to WSWTS effluent system due to frozen discharge line.

12/26/1989 tank.
38 SPR 900041 ST 112111990 Vicinity of the Effluent tank overflow to storm drain. 200 N N

CR 90-75 WSWTS effluent
tank.

39 CR 94-543 ST 1110/1994 S of U1 TSC Diesel Sanitary Lift Station overflow. Overflow Not Not documented N
SPR 940062 Generator consisted of grey water from Bldg. 26 documented

laundry and showers.

40 Activity No. 305448 ST On or about Approx. 50 ft. S of Broken line on abandoned sanitary lift Not Not documented N
06112/1994 Ul TSC Diesel station. Effluent consisted of "soapy documented

Generator water.*
41 CR 97-11631 ST 712111997 Vicinity of fire Sewer line discharge (appeared to be Not Y N

WAN 110884 hydrant N of Bldg. mainly HVAC condensate) from section documented
52. of pipe inadvertently removed during

excavation for fire water line repair.

42 Environmental/Radio 1/9/1990 Vicinity of U2 Aux Feedwater Pump Seal Tank Not Y N
active Waste Log Auxiliary Feedwater overflow, documented
Book, p. 99. Pump Seal Tank.

P\%PrujrCttASTP - EPRI GW Initiative'..ODcliverubfra4.l RCPvris\NlI Ground~water Ixii~iativcTablcs%
Table 6-1 Subsusrrce Tritiumn Histouical Release EvaiKevijlsPae6o8 Page 6 of 8



CoiilnRoi o 758- TAPE L-1
SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS2 4

CONCEPTUAL SITE MODEL FOR UNITS 1 AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS
~Release

Line Quantity Recovered/ 4QQ
No. Referencems)3 System Date(s) Location Description (Galons) Remedlated' Code' Comments,
43 Envimnmental/Radio 4/11/1992 AFWSTI vicinity. U1 AFWST overflow to storm drain. <16,000 Y N Removal completed

active Waste Log 4/13192.
Book, p. 117.
CR 92-236
CR 92-1068

44 OPGP03-ZH-O0006 CD 1/31/1994 Area between TGBI LWPS Condensate Return Tank 1000 Not documented. N
Form 1 (Spill Event & IVC1. Also to overflow. Spill Gates closed.
Report) storm drain
CR 94-655 southwest of Ul
SPR 940232 AFWST.

45 OPGP03-ZH-0006 2/7/1994 East of U1 TGB Feedwater from seal on U1 Startup 140 Y N
Form 1 (Spill Event Startup Feed Pump Feed Pump
Report)

46 0PGPO3-ZH-0006 5/1511994 West of U1 Cold Overflow of condensate/feedwater from 15 Not documented N
Form I (Spill Event Chemistry Lab U1 Cold Chemistry Lab Sump overflow.
Report)

47 CR 94-1297 6/25/1994 Area between U2 Feedwaterfrom FWH21 Relief Valve. 5 Y N
SPR 941309 Feedwater Heater

No. 21 to Storm
Drain N-7.

48 0PGP03-ZH-0006 1/3/1996 U1 Startup Feed Ul Startup Feed Pump inboard seal 200 Y N
Form I (Spill Event Pump. leakoverflowed pump berm.
Report)

49 CR 98-16185 1011311998 Radwaste Yard Washwater leakage from temporary 5 Y N Cs-137 =4.95E-8 jCi/mL
south of U2 MAB on Health Physics Ozone Laundry Trailer. Co-58 = 2.37E-6 IJCi/mL
asphalt area. Co-60 = 2.61 E-7 pCi/mL

Mn-54 = 7.72E-8 VCi/mL

P:\Proieets\STP.- EPRI GW lItIiiaIive4.O Deliverablcs'.4-IRcports\NEI Grumndwalrr In ilialivekTab~c,\
Table 6.1 Subsurface Tritiumi Historical Release Eve] Revi.xisPae7o8 Page 7 of 8



Condition Renor No- 0M-9083-2 TABLE 6-1

SUMMARY OF HISTORIC RELEASES, LEAKS, AND SPILLS2 4

CONCEPTUAL SITE MODEL FOR UNITS I AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS
Release

Line Quantity Recovered/ 4QQ

No. Reference(s)3  System Date(s) Location Description (Gallons) Remedlated1  Code' Comments.
50 CR 03-5029 CT 3430/2003 Ul SMUT storm U1 SMUT pumped to storm drain 6000 Y N

drain to Main Spill system.
Gate area.

51 CR 07-14271 912412007 U1 Radwaste Yard Leakage of rainwater from metal box I N V Co-58 = 7.647E-5 (water
containing non-rapid head stand from the box).
extension shield door when being re- No detectable
located in Radwaste Yard contamination in spill area

.52 CR 09-7831 SB 5/17/2009 Outside U2 Truck Feedwater from Steam Generator 100 Y I H-3 = 7.29E-5. No
Bay doors on east Blowdown System from leak on the licensed material
side of MAB, flange of the SGBD 21A Resin Fill line detected. All but approx.

that overflowed the Truck Bay sump. _<2 gallons to soil
recovered.

'Standard station protocol is, and has historically been, to recover any standing liquid for return to the appropriate wastewater treatment system.
2Criteria for listing:

1. Excludes non-radiological chemical and petroleum spills.
2. Excludes spills to engineered containment.
3. Includes spills to surfaca/subsurface soils of radioactive liquid waste effluents and secondary effluents.
4. For Ul secondary effluents, excludes spills prior to 1991. (No continuous release prior to that date wi exception of A/B in 4th quarter of 1989).

5. For U2 secondary effluents, excludes spills prior to 4 th quarter of 1989. (No continuous release prior to that date.)
6. Limited to sources listed In 06-3826-7 as follows (plus WSWTS sanitary waste [ST] and miscellaneous other secondary water sources(e.g. CT, CD, etc.)):

- Total Dissolved Solids Tank Discharge [CP1, CP2]
- LWPS (Liquid Radwaste Processing System) [WLI
- OLACW (Open-Loop Cooling Water System) [oC]
- CW (Circulating Water System) [CW]
- Blowdown (Main Cooling Reservoir Blowdown) [MC]
- OW (Oily Waste Treatment System) (OW]

3Documents reviewed;
1. Integrated Spill Contingency Plan for the South Texas Project Electric Generating Station; October 2006. STIh 32017883.
2. Oil and Hazardous Material Spill Contingency Plan for South Texas Project Electric Generating Station; February 1989. STI: 169110.
3. Industrial Storm Water Pollution Prevention Plan for the South Texas Project Electric Generating Station; Multi-Sector General Permit No. TXR05P472; November 2006,
4. Condition Report No. 03-3951: Evaluation of Life Cycle Management Study Recommendations for Buried Pipe Systems.
5. Correspondence ST-HL-FD-341; Administrative Order Docket No. VI-91-0212; October 1, 1991. STI: 1070839.
6. Condition Reports
7. Work Packages
8. Environmental Office Files

"information included in this compilation represents a good faith effort to provide a comprehensive list from documented sources as of 04/30/2008. Rev. 1 updates this list
through 5/17/2009. This list may be amended when necessary to incorporate additional information, if applicable, upon discovery or as otherwise Identified.

510 C.F.R. §50.75(g) decommissioning item. This column represents whether a condition report, where applicable, is so coded as of the date of this evaluation.

P:WrojcciWSI'P - 3PR) OW Iniiativc%.,O_D •ivcrabkcs'. I Reportsa\NEI Gixundwater Initiative\Tablcs\
Table 6-1 Subsurface Tritiun Hislorical Release Eva!_Rev l.xIs
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TABLE 7-1
SUMMARY OF MONITORING WELLS WITHIN TIlE PROTECTED AREA

CONCEPTUAL SITE MODEL FOR UNITS I AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS

Well ID Protective Casing Well Material Completion Notes
Stand Pipe Lid River Cap

MW.- 204 See Notes See Notes see Notes See Notes Se. Na Could not find well in field
MW- 205 See Notes See Notes See Note See Notes See Notes Couid not find wel In field
MW- 206 See Notes See Notes See Notes See Notes See Notes Could not find weal in field
MW- 201C See Notes See Notes See Notes See Notes See Notes Could not find well in ild
MW- 201E o"Steel yes 1.5" ID PVC none lumhrnount Completion Well vnnuus filed with spiders and debris
MW. 2= r steel yes 1.5" ID PVC yes Flushnmount Completion PVC Cap with breatthing alit, not water-tight
MW- 203E 6" Steel yes 15" ID PVC yes Flushmowit Completion PVC Cap with breathing s.11, not wats-tight
MW- 218C none none 1.5-ID PVC yes Stickup (approx 1.5 fl above ground surface)
MW- 218E none none 1,5£ ID PVC yes Stickup (approx 0.5 ft above ground surface)
MW- 220C VID steel none 1.5 ID PVC yes Flushnount Completion (extending approx 0.5 ft above ground surface) PVC Cap with breathing slit. not water-tht
MW- 220E 'ID eteel yes 2" ID PVC yes Flushnount Comnpletion (extending approx 0,5 ft above ground surface) PVC Cap wit brauthing slit. nrot waer-tight
MW- 221C B" Io steel yes 1.5i ID PVC yes Flushmount Completion (extending approx. 0.25 ft above ground surface) PVC Cap with breathing slid, not water-tight
MW- 221E r Ito stee yes '.5- ID PVC yes Flushnount Completion PVC Cap with bre•thing sl%, not water-tght
MW- 221H S* tD steel yes 1.5" ID PVC yes Fluahmount Completion PVC Cap with breathing slid, not water-tight
MW- 222C e" to steel yes 1.5" ID PVC none Flushrnount Completion (extending approx 0.5 It above ground surdace)
MW. 222E 6"ID ostel yes 15-" ID PVC none Flushrnount Completion
MW- 222H 6" ID steel yes 1.5-ID PVC none Flushmoun Completion
MW. 223C none none 2" ID PVC yes Stickup (approx 2.5 ft above ground surface)
MW- 223E none norm 2" ID PVC yes Stickup (approx 0.5 ft above ground surface)
MW- 225C 6" ID steed yes 1.5" ID PVC yes Stickup Completion (0.6 It above ground surface) PVC extends beyond protective casaV
MW- 225E 6& ID stee yea t.5- ID PVC yes Stickup Completion (1 f above ground surface) PVC extends beyond protective casing
MW- 230C none none 1.5 ID PVC yes Stickup (approx 0.5 ft above ground surface) weat Is onay a few inches above grade
MW- 2301 none none 1.5- ID PVC yes Stickup (approx 24 ft above ground surface)
MW- 238B 6 D ,steel yes 2' ID PVC none Stikup (approx 1.t ft above ground surface) Not mapped on plan
MW- 241C o to eteel yes 1.5 ID PVC yes Flushmount Completion (exthdKing approx 0.5 ft above ground surface) PVC is broken and may be ••npected by soi.
MW- 241E a" ED steel yes 1.5" ID PVC yes Flushmount Completion (extending approx 0.5 ft above ground surface) SoD around wall cap.
MW- 243C 6. ID steel yes 1.5- ID PVC yes Flushmount Completion
MW- 243E 8a 10 stee yes 1.5- ID PVC none Flushmount Completion (extending approx 0.25 ft above ground eurface) PVC extends beyond protective casing
MW- 244C 6" ID stel none ,.F Io PVC none Flushrount Completion (extending approx 0.1 foot above ground surface)
MW- 244E 12" sO' 80 PVC none "tID PVC none Stickup Completion (0.7 ft above ground surfaca)
MW- 245C " ID steel yes 1.5F ID PVC yes Flushmount Completion (extending approx 0.25 ft above ground surface)
MW- 245E " ts ateel yes 1.5 ID PVC yes Flushmount Completion (extending approx 0.1 It above ground surface)
MW. 273K 12" sch d0 PVC I 2V ID PVC none Stickup lepprox 1.5 ft above ground surface) Not mapped on site base plan

Notes:
ID PVC - Inside Dameter, Schedule 40 polyvinyl choride
Survey compete on Aprl 20. 200
Severea we-ie casings or test wells observed OWi coul be conduits to the water table -along the roaday by ft intake system.
No waelt are - d e, however h wey located within the protected area

P:Tr*at9S7P - DPRI OW InheivadvMO Lbllvnhla%.IRbpn\INEI C-cAndnl hbi~ictTvbkc
TobMe ?-I - V.11 Swm.xm -lell .Page I of I



TABLE 7-4
TRITIUM RESULTS FROM WELLS WITHIN THE OWNER CONTROLLED AREA

CONCEPTUAL SITE MODEL FOR UNITS I AND 2

GROUNDWATER PROTECTION INITIATIVE
STEPGS, WADSWORTH, TEXAS

Monitoring Test Piezometer Wells
Wells

Quarterly Frequency

#235 #251 #205 #258 #259 #266 #206 #255 #256 #257 #260 #263 #264 #267 #268
(We"l#B-3) (WetllAB-4) I (WelI#446A) (Wel#435-01) (Weli#435-02) (Well#602A) (WetII446) (Weg #415) (We114417) (WeiI#421-02) (WelJ437) (Wet #447) (Wen#447A) (WindmIti) (Windmil)

t Otr. 0
Ad Qtr. 2.41E+02
'd Ot. 4.69E002 0
h Qtr. 7.53E+02 0
;t Qtr. 9.1 5E+02 5.34E+03
Ad Qtr. 8.95E.W2 5.12E÷03
'd:QIt. 1.30E+03 6.97E+03
h Qtr. 1.71 E+03 8.00E+03
;t Qtr. 1.43E4+03 7.21E+03
Ad Qtr. 3.59E+03 6.15E+03
"d Car. 2.03E+03 6.80E+03
tthQtr. .1.20E+03 .6.29E.03
at Ott. .1.85E+03 6.16E+031

Ad Qt. 1.80E+03 6.16E+03
d Qtr. 1.84E+03 5.70E+03
J1 Qtr. 1.96E+03. 6.04E+03
it Qtr. 1.50E+03 6.16E+03
id Qtr. 1.66E+03 6.13E+03
d Qtr. 8.03E+02 5.62E+03
h Qtr. 9.0E-+02 5.OOE+03
dt Qtr. 4,08E+02 5.62E+03
A Qtr. 2.75E+02 6.01E+03
dQtr, 6. 1gE+02 6.01E+03
h Qtr. 1.03E+03 6.12E+03
;t Qtr. 1.15E+03 6.27E+03
Ad Qtr. 1.01E4-03 .5.90E+03
-d Qtr. 1.25E+03 5.68E+03
h Qtr. 1.59E.+03 6.25E+03
;t Qtr. 1.56E+03 5.72E+03
id OQt. 1.74E4.03 .5.25E+03 0 0 5.93E+02 0 0 0 0 0 0 0 0 .0 .0
dQtr. 1.63E+03 5.10E+03 0 0 3.95E+02 0 0 0 0 0 ..0 .0 0 0 0
hQtr. 1.12E+03 .5.115+03 0 0 3.48E+02 0 0 0 0 0 0 0 0 0 0

d!Q'.. 5.96E+02 5.25E+03 0 0 3.W0E+02 .0 0 0 0 0 0 0 0 0 0
idQtr. 5.84E+02 5.12E+03 a 0 2.71E+02 0 0 0 0 0 .0+ 0 0 0 0
d Otr. 6.53E+02 .5.58E+03 0 2.86E402 3.92E+02 0 0 0 .0 0 .0 .0 0 0. 0
hoQtr. 7.38E+02 5.39E+03 0 2.62E4)2 2.86E.02 0 0 0 0 0 0 0 0 0 0

ItQtr. 1.21E,03 .2-7E+03 0 0 4.01E+02 0. - - . 0-

id.Otr. 1.02E4+03 5.15E+03 ... .. . ___. . . ... .. _ ._ _ _ 0 0 - I _..- . . ., .-

h Ott. _"__."__. ..__ . . ......__''__
-Q-tr-.U--.

~d bySTPEG

ted in pkcoCuries per Liter pCi/L

.qivwcabks\4. I _Recpms\NEI G~ndatf Initiaivc\Trmbjcj\
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TAISLE 7-3
TRJTIUM RESULTS FROM WELLS WITHIN THE PROTECTED AREA

CONCEPTUAL SITE MODEL FOR UNITS I AND 2

GROUNDWATER PROTECTCON INITIATIVE

STPEGS. WAZ)SWORTM. TEXAS

Piezometer Wells

i
ANNUAL 

1-1 

14 

81 
1 

11

802 809 8I5l8, 801 8 03 805 81 I813 84 85 88 821 82 8 23 5 24 82 825 1 M I 827 828 838 837

201 C 220I200 23 01 0C 218 Wel 2 08I '182 223C el23 225C 225E 230C 238E 241C 241 E I243C 243E 244C 244E 240 45 OE 22
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TABLE 74
RADIOLOG ICAL ANALYTICAL DATA

CONCEPTUAL SITE MODEL FOR UNITS I AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS. WADSWORTIL TEXAS

Atayllss Type Tota Non-Routlin Lower Limit of indlcator Location Indicator With Highest Annual Mman Cont"ol Locations
Analyeso I MIoaufmhta Detection Mean Range, Location Infonmaton Mean Rangoe Range

Tritinu (Hydrogen - 3) 27/ 0 2.70E+02 2.OE+03 (19/27) MW,251 (4 miles SSE) 5.3E+03 (8 16) No Samples
(5,OE+03 to 5.0E+03)

Iodine-131 27/ 0 5.30E+00 - (0127) No aples

Cesium- 124 27/ 0 2.10E+00 - (0127) - - No Samples

Cesium, - 137 271 0 2.20E÷00 - (0127) - - No Samples

Mangenes- 54 271 0 2.10E'00 - (0127) - - No Samples

Iron.- 5 271 0 5.00E+00 - (0127) - - No Samples

Cobalt-I5 271 0 2.30E+00 - (0127) -- No Samples

Cobasf-t0 271 0 2.30E+00 - (0127) - - No Samples

Zlno,5 271 0 5.20E+00 - (0127) - - No Samples

Zirconilum-95 27f 0 3.90E+00 - (0127) - - No Sawinik

W4owum -g5 27/ 0 2.30E4'00 - (0127) - - No Samples

Lartsnum .-140 271 0 4.90E+00 - (0127) - - No Samples

Barium - 140

Notes:
AD data reported in piooC es per Utar.
I- Number of positivo meaurements total measurements at specified cations.

PT.W ci. W 7. i OW RWti V.u f- IW ksrlaNE "A.A.w~aa~~ Page Io Il



TABLE 10-1
SUMMARY OF PROPOSED MONITORING WELLS

CONCEPTUAL SITE MODEL FOR UNITS I AND 2
GROUNDWATER PROTECTION INITIATIVE

STPEGS, WADSWORTH, TEXAS

Location Exploration Target Screened Interval Proposed Rationale
Identification Location Description Depth(s)
MW-801 -30 feet cast of TDS Screened interval to be 30 feet bgs Obtain data on groundwater quality

line for Unit 1. installed to intersect the downgradient to the TDS tanks and
water table piping.

MW-802 -30 feet east of TDS Well to be installed to 30 feet bgs Obtain data on groundwater quality
line for Unit 1. intersect the water table downgradient of the TDS lines.

MW-803 -100 feet east of Well to be installed to 30 feet bgs Obtain data on groundwater quality
TDS line for Unit 1. intersect the water table downgradient of the TDS lines and

condensate discharge pipes.
MW-804 -500 feet north of Groundwater monitoring 300 feet Obtain data on groundwater quality

Units 1 and 2 well bgs from the deep aquifer, below Units I
and 2. Well to be installed only if
groundwater data in lower portion of
shallow aquifer contain elevated

_ _ _radionuclides.

MW-805L -1,100 feet west of Paired groundwater 30 feet bgs Obtain data to better delineate the
and U MCR at property monitoring wells: shallow and 50 feet extent of tritiurn impacted groundwater

boundary. (U) well set to intersect the bgs west of the MCR.
water table; deeper (L) well
to be set at the same interval
as the existing MW-258

Notes.
bgs - below ground surface
MCR - Main Cooling Reservoir
TDS - Total Dissolved Solids

P:ftqjccts\STP - EPRI OW bnihiaiive\4.ODcliv'erables\4. IReports\EI Groundwater Initial ive\TablesTablc 10' 1 - proposed Incatiois~doc
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1.0 SCOPE OF WORK

1.1 GENERAL

This specification covers work related to (i) plezometer Installation and (ii)
construction of new relief wells In the vicinity of the Main Cooling Reservoir
embankment (1986-87 program) for the South Texas Project under technical
direction from Harza Engineering Company.

1.2 ITEMS INCLUDED

The work includes furnishing of labor, supervision, materials, tools, and
equipment and performance of all operations necessary for (a) construction of
relief w•lls and (b) Installation of piezometers including, but not limited
to, the following:

A. Installation of replacement and/or additional relief wells
including manholes, discharge pipes, and other surface fixtures
as necessary.

B. Installation of piezometers Including surface fixtures.

C. Furnishing materials and chemicals to accomplish Items A and B
above.

D. Performing tests or taking measurements related to this work as
described in this document or as requested by Reservoir
Construction Engineer. This will include implementation of
testing for development of relief wells and pumping/drawdown
tests.

E. Haul water from sources approved by Bechtel to work areas as
required. I

F. Maintaining and submittal of data as specified.

G. Break out and replacement of existing concrete lining slabs and
splash pads, as necessary, for discharge pipes and related
accessories.

H. Constructing splash pads for relief wells.

1. Disposal of effluent from construction, development and testing 3
efforts, as directed by Bechtel.*

I
8063cf0303c
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1.3 ITEMS NOT INCLUDED

A. Obtaining permission for access and right-of-way.

B. Survey work for locating relief wells.

C. Geological investigations except as specified.

0. Arranging for- source of water.

1.4 DEFINITIONS AND ABBREVIATIONS

A. Reservoir Construction Engineer - Harza Engineering Company
(TSC-T017) retained, by the Owner for providing on-site technical
direction to the Contractor.

8. Site Engineering Manager (SE?) - Bechtel Construction management
at the S'P jobsite.

C. On-Site Testing Agency - Pittsburg Testing Laboratories at the

STP Job site.

0. ICR - 7000 acre Main Cooling Reservoir at the STP project site.

2.0 QUALITY STANDARDS

2.1 GENERAL

The Contractor shall control the quality of items and services to meet the
requirements of this specification and the listed codes, specifications and
standards applicable to the extent referenced within the text of this
specification and its attachment(s).

3.0 SUJBMIfTTALS

The Contractor shall submit documentation related to this work per the
requirements of this specification and attachment(s).

3.1 STANDARD FORMS

Engineering and quality verification document requirements are summarized and
scheduled on Form G-321-E (Engineering) and Form G-321-V (Ouality
Verification) as applicable and augmented by detailed requirements in this
specification and attachment(s).

2
8063c/0303c
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3.2 ENGINEERING DOCUMENTS

A. The Contractor shall submit a proposed work schedule for
Bechtels review and approval prior to start of work.

B. The Contractor shall submit with its proposal a list of similar
work previously performed.

C. At the end of work on each relief well and piezometer, the
Contractor shall submit an "as-built" detail for each
installation.

D. ourIng work on each relief well and piezometer, the Contractor
shall fill out the applicable checklist/witness forms
(Attachments 2 and 3). The completed fonm, including the
necessary signatures from the Reservoir Construction Engineer
shall be forwarded per the requirements of the G-321-E form at
the end of work on each relief well and piezometer.

3.3 QUALITY VERIFICATION DOCUIENTS

The Contractor shall submit a material certificate of compliance certifying
that all materials and workmanship meet the requirements of this technical
specification;

4.0 MATERIALS

See Attachment 1.,

4.1 STOCKPILING OF MATERIALS

The Contractor shall stockpile different construction materials in separate,
neat, Identifiable piles at locations designated by Bechtel.

Materials not meeting the requirements of this specification and rejected by
Bechtel shall be promptly removed from site by the Contractor.

5.0 RELIEF WELL I4STALLATIONIMODIFICATlON

Construction work for installation of relief wells around NCR embankment shall
be performed in accordance with the attachments under the technical direction
of the Reservoir Construction Engineer.

6.0 PIEZOMETER - INSTALLATION

Construction work for installation of piezometers around NCR embankment shall
be performed in accordance with the attachments under the technical direction
of the Reservoir Construction Engineer.

3
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7.0 SURVEY WORK I
Surveyed locations of the plezometers and relief wells will be provided to the
Contractor along with a vertical reference point for each location.
Additional survey work required for performing this work shall be done by the
Contractor.

8.0 MEASUREMENT FOR PAYMENT

Measuremnt for paymeni fo-r all wo-rk performed within the scope of thils
specification shall be on the basis of the applicable sections of Exhibit C of
this Contract. Provisions in Exhibit C shall not, however, be considered a
limitation to or a modification of the work described in this specification
and attachment(s).

4
8063c/0303c
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PAGaE1 nP3-APPENDIX A

ENGINEERING DOCUMENT REQUIREMENTS

1. 2. 3. 4. S. S. 8.
DOCUAMET PEOPICATtON DL eA
CATEWDRV PARAGRAPH DOOUENT =wig= $=ia wa1onm1 REMARiIN
PAAMAR REFERENCE DERI0N 'S s O, IB

1.1 3.2.C REPORT & DWGS OF X P 3 R (NOTE 1, 2)
ATTACH 1 COMPLETED WORK
SEC. 2.14,
SEC. 5.3.1

3.0 3.2.0 INSTALLATION x P 3 R (NOTE 1, 2)
CHECKLIST/WITNESS
FORM

4.1 3MZA & WORK SCHEDULE x 3 R SUBMIT WITHIN
5.0 ATTACH 1 5 WORKING DAYS

SEC. 2.15 AFTER AWARD.
(NOTE 1 & 2)

1.3 ATTACH 1 SHOP DUs FOR X F 3 R (NOTE 1, 2)
SEC. 3.8.3 COVER PLATES

30.0 ATTACH 1 DRILL LOG X P 3 R (NOTE 1, 2)
SEC.
2.11.3.2F,
5.4.5

11.0 ATTACH 1 DRILLING FLUID X F 3 R (NOTE 1, 2)
SEC. 5.3.2 DETAILS

11.0 ATTACH 1 PORE PRESSURE CELL X F 3 R (NOTE 1,2)
SEC. 5.5.1 DETAILS

NOTE 1: AD ITIONA. COPY TO
HA ZA ENG[NEERING COMPANY
15 S. WA • R ORIVE
CH CABO, L 60606

NOTE 2: AD ITIONA COPY TO
I. BODOiER

RACTS MANAGEMENIT GR.
ST JOBS "E

9. FORWARD COPIES TO: SPECIAL INSTRUCTIONS
BECHTEL ENERGY CORP.
P.O. BOX 2166
HOUSTON. TEXAS 772-2160
ATTENTION: TECHNICAL DIOCUMENT CONTROL

10 1. JOB NO.142

SOUTH TEXAS PROJECT 14926
HOUSTON LIGHTING & POWER COMPANY 2. SPEC. NO.

ENGINEERING DOCUMENT REOUIREMENTS Sheetw 1 OF 1

I

Si*P 1052 - 1/83
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ENGINEERING PAGE 2cw 3
DOCUMENT CATEGORY DEFINITIONS
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,t0 INSTRUCTIONS PmEsE3oP 3
4.1 E t nsuflaliaoa (ERECISUTL) - ODtiled writtn prvedvu, instructowu wddr ingsq1- fom saw

or inual material as equipment.
4.2 Operting - Deitted written inimuctions desvibing how w Itemor svem -l bsojsiseaud.
0.3 Maintenance - Detailed wvinua instructions etquired to dAswnemb, ruamnds and . aismhms or stamsS sa an opwuati coodition.

4.4 i Storag and Handting STE STOR & KOLGI - Detailed uwitwa issiruchias visfinate w rAsame
anft peiod Iro lubtia. rtation. eating, lilting or tlow bandin requtlimnimt; p0 ma damep ordwititioatioa durng storage and handling at •bsle. This includes reuturn blppumD lokimaa.

5S SCHEDULES ENGINEERMG AND FADRICATIONIERECTION (SC=ED) (ENGRG & FAB EREC) - ar dtlsor
iicml patualbod dipsms whith du ts i•od,, ogicad swoa of a•d.i, s.

6.0 OUALTY ASSURANCE MANUALIPROCEDURES (IA MNULPROC) - The docrumutfse S4ldid ds bas) tbh
pkiod and toysatmirc mmsi fti Wusedd W iamM t11i mOfIusL sy8ss., lad wmemuna .11 theG. of the pron smime docuslvatt

7.0 SEISMIC DATA REPORT - The analylaci of tam dmta *b psidus data and direaso s witaulfily of mltwrl.
comptsen or, ssam in relation to do condit• s hpd by the staued saissoc wAvia.

8,0 ANALYSIS AND DESIGN REPORT 1ANAL & DSGN NPRTI - The uaoy~ l dais Imssm, dhK a iov fluid
dynaml iit.) mi jch dsmomsitat thisan item satie specified isquiremiati

9.0 ACOUSTIC DATA REPORT (ACST DATA RPRT) - The molk. ioud and other maonmitic 11, adalada r-qaI by
thu pm mvea doc"=Nan

10.0 SAMPLES

10.1 TyVOW Duality Verilicatiom Oowumemu ITYP DUAL VERI"F OC) - A iiupmur dnas pkep -1i vbl
be subsros•d for the items fummled a nrequud in the proem w doaui .

10.2 TVp•ill Matsria Used ITYP MAT USED) - A msesetat esoalpe 1m aIel to be mad.

11.0 MATERIAL DESCRIPTION (MAT DESCRTY - T the asi dta Iesribing a nmowid•ii Dauppupiprpoposeslt
mi. ThM tsawly apples to eanitcbtutal itm W mill iding, dKei. doomn pinalm iV

12.0 WELDING PROCEDURES AND QUALIFICATIONS (1i1LG PROC 8 DUALF) -' The adding pudismd,
segliation and mapplnj•ng qualificati uecords reqmuied lotm aldai r imchard aef ad". brazing and mowmgoll.

11.0 MATERIAL CONTROL PROCEDURES (MATERIAL CON! PROC) - The paras lot cumolimil;
nmgdi, atg mad isacaltrnb y of maitials mi as weld rod.

14.0 REPAIR PROCEDURES (REPAIR PROC - The procedure for contvl wsatall mavand rapdicmailt by
wading. baai tc.. submequaji thermal taimeS. and final amiptume inspcdion.

IS.0 CLEANING AND COATING PROCEDURES ICliNG & CTG PROCI - Thi procea Ios remoral of dir. sanw a
otet r srm cotsminittion and prnpratim and application a paofctwe pi atipnl

116. HEAT TREATMENT PROCEDURES (HEAT TA PROC) - The prvtudures for con ollin tmperatz and taim wt
tempmuwsm aa luntoni of ttkki fur. nmacm atIomsptIhs COinO rate and mthodt. Vt.

1.0 UT - ULTRASONIC EXAMINATION PROCEDURES (UT PRlOCI - Procedures tom n e psaao ofd ItFaW nsarinacs of diso dutit aid includan t mauials by th m al to b Irequemy aa saliY.
20.0 RT - RADIOGRAPHIC EXAMINATION PROCEDURES (RT PROW - Procgduas ta , ur1i;mn of pmsin amd

- u charateuistics ol disonatinuities and incdaions; in matrials by xqav or p rma B espsoare of p1.qsp*fam.
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QUALITY VERIFICATION DOCUMENT REQUIREMENTS
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APPENDIX B OW€. . 9Y5) NSt018
INSTRUCTIONS FOR THE PREPARATION OF FORM G-321-V RWV.NOO.

(QUALITY VERIFICATION DOCUMENT REOUIREMENTS) PAGE2OF 3
A- PURPOSE: The G641-V is iitiday preapred by be t Ea inwiD and cimpleted by them ap. m -- ana proWidn oDatity

vaijlceetioa Duo, to Bechtel in support ol tework. The G.321-V is a muhni-mposs artm ts:
11) Tamesit quaSity vilistsin documments to the ippiier.
2Z) Provi a Cartificate of Coamtormanca trom the strppes.

0) Edmo SON irelse documenulion sndlr wirtk.
?4) ftrode evderice of a Field Inspection check el the qulty veritiation documentation received at the inaliatmin sisa.

0. GENERAL INFORMATION: Inuctions toa lilling out the 0421-V form is touand in Seton 'I". Cal.egory numbers and
abireviatod descriptions o the informaioin to be used are loved in Section 'F". Detailed qumlity tmtficmton dant
defiridom kerlotund in G.321-V Supplement A.

C. ODSTRIIUTION: Gulty vwiliaition documents requied to e provided by the G-321-V loam shull be t•ntdos the
urisl) and dastimmiWes) duiotmed under eny --19. "Forw copie lo".

0. DEFINITIONS OF TERMS: IAls see Document Categorm Deltision 0.321 -SUP AL
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1.0 STATEMENT OF WORK

1.1 DESCRIPTION OF WORE

The work consists of the construction of pressure relief vells

and piezometers for the Main Cooling Reservoir of the South Texas

Project.

192 PRINCIPAL ELEMENTS OF WORK

The work to be performed includes the following principal fea-

tures:

1. Drilling Relief Wells and Piezometers.

2. Installation of Well and Piezometer Pipe.

3. backfilling Around Well and Piezometer Pipes.

4. Development of Relief Wells.

5. Test Pumping of Relief Wells.

6. Access and Well Outlet Construction.

.A-2998 10/28/86 -I- 15340300
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2.0 PRESSURE RELIEF WELLS

2.1 SCOPE OF WORK

The work to be performed under this section consists of furnish-
ing all plant, labor, materials and equipment required to con-
struct, develop, and test the pressure relief wells in accordance
with these specifications and applicable drawings. The pressure
relief wells shall consist of a screen penetrating the pervious
foundation stratum and discharging through a riser and discharge
pipe as specified herein and indicated on the drawings.

2.22 REFERENCED CODES AND STANDARDS

The following Codes and Standards have been referenced here:

1. ASTH D2564-80 Specification for Solvent Cements.
for Poly (Vinyl Chloride) (PVC) Plastic Pipe and
Fittings.

2. ASTN CISO-85 Standard Specification for Portland
Cement.

3. ASTN C76-ISa Standard Specification for Reinforced

Concrete Culvert, Storm Drain, and Sewer Pipe.

4. ASTH D422-72 Particle Size Analysis of Soils.

2.3 SUBMITTALS

2.3.1 The Contractor shall make the following submittals for
approval prior to commencing work.

1. A complete plan for accomplishing the work in con-
nection with the relief wells.

2. Full details of the mefthod and equipment he pro-
poses to use for centering and holding the well
pipe.

2.3.2 The Contractor shall submit the following at the com-
pletion of each hole:

A complete soil log of each relief well boring and an
as-built relief well installation sketch.

2.4 GENERAL

2.4.1 Location

The location, number and design depths of the wells will be ap-
proximately as shown on the drawings. The exact location and

A-2998 10/. L/e6 -2- 15340300
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6
depth of each well will be established in the field by the Resi-
dent Construction Engineer (RCE). All wells shall have outlets
as shown on the drawings.

2.4.2 Disposal of effluents

Water used for drilling, developing, and testing pressure relief
.wells may be discharged into the Rain Cooling Reservoir (NCR)
unless directed othervise-. ---The Contractor shall use temporary
piping to carry the effluents into the reservoir without causing
erosion or damage to the embankment or other structures.

2.4.3 2!EM of Well
-The. design depths listed in the schedule indicate the approximate
lengths of well screen and riser pipe required for each well.
The well hole shall be drilled at least 2-feet deeper than the
bottom elevation of the well screen. The top of the well screen
generally will be placed at the top of pervious sand stratum.
The actual depth to which the well shall be drilled and the
lengths and spacing of slotted and unslotted pipe to be assembled
for each well will be determined by the RCE in the field.

2.4.4 Obstructions Encountered

If obstructions are encountered in the foundation which are such
as to render it impracticable to advance the drill hole to the
design depth, the depth will be adjusted, if so directed, in
order to utilize the well in the final system at the depth
actually obtained. The Contractor may be directed to abandon the
well, plug the hole by backfilling with suitable material as
prescribed in subsection 2.12.2 and construct another well at an
adjacent site. Where obstructions are encountered, drilling
shall be continued until it is demonstrated that further efforts
to advance the drill hole are impracticable. Such demonstration
shall include, but not be limited to continuing drilling opera-
tions when no gain in depth is being made for a minimum of 15
minutes. Wells which are abandoned because of impracticability
of completion to the desired depth will be paid for to the extent
specified in the contract. Payment will not be made for the
wells for which abandonment is necessitated by faulty operation
or neglect of the Contractor.

2.4.5 Delay of Work

In the event the Contractor is prevented from surging, developing
and/or test pumping any well because the groundwater level is
drawn down lower than the top of the well screen, work on that
well shall be suspended, and shall not be resumed until the
groundwater level has risen above the top of the well screen, in
accordance with subsection 2.11.3. 0
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2.5 WELL SCREM AND RISZR PIPE

well screen and riser pipe shall be 6 inch inside diameter, flush
joint, schedule 40 PVC pipe. The riser and screen section shall
be joined with solvent cement meeting ASTH Standard D2564-80.
The bottom of the well screen shall be plugged with a PVC cap
cemented in place. Screen openings shall be uniform in size and
pattern, and shall-be spaced approximately equally around the
circumference of the pipe. The width of the slots shall be .050 I
inch plus or minus 0.005 inch. The number of slots shall be such
as to provide a total slot area of not less than 30 square inches
per linear foot of screen.

2.6 WELL FILTZR

Naterial approved for the filter around the well screen and riser
pipe shall be a washed sand composed of hard, tough, and durable
particles free from adherent coatings. It shall contain no
vegetable matter nor soft, friable, thin, or elongated particles
in appreciable quantities and shall meet the following gradation
requ irements.

U.S. Standard Percent Passing
Sieve No. (ASTM D422-72) _b Weight

3/8 inch 100
4 90-100
8 70-90

16 30-55
30 10-25
50 0-10

100 0-3

Materials shall be uniformly graded between the limits specified
above. All points on individual grading curves obtained from
representative samples of filter material shall lie between the
boundary limits as defined by smooth curves drawn through the
tabulated grading limits plotted on a mechanical analysis dia-
gram. The individual grading curves within these limits shall
not exhibit abrupt changes in slope denoting skip grading, scalp-.
ing of certain sizes or other irregularities which would be det-
rimental to the proper functioning of the filter.

2.7 WELL ACCBSS AND OUTLRTB

Access and outlets for the pressure relief wells are addressed in
Section 3.0. In general., the flow from each well will discharge
onto concrete aprons as shown on the drawings. The final top of
the relief well riser pipe shall be set above the concrete back-
fill as shown on the drawings. A backflow check valve shall be
installed on each well. The backflow check valve shall conform
to the applicable provisions in Section 3.0.

A-2998 10/28/86 -4- 15349300
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2.8 DRILLING

2.8.1 General

Wells may be drilled by the reverse rotary, bucket auger or other
approved methods which will insure a properly formed hole suit-

able for proper placement of the well screen, riser pipe and well
filter.--Methods, which involve radical displacement of the forma-
tion, or contaminate the pervious foundati-on, -will-not be per-
mitted. Effluents shall be disposed of in accordance-with sub-
section 2.4.2. During the drilling operation, 2 lbs of 70 per-
cent Calcium Bypochiorite shall be added to the drilling fluid at
the beginning of drilling. The addition of Calcium Uypochlorite
shall be done upon completion of the displacement of the fresh
drill fluid. As the filter sand is placed in the hole, 70
percent Calcium Bypochlorite shall be added to evenly distribute
a minimum of 2 lbs per ton of filter material placed.

2.8.2 Reverse Rot•ar Method

If the reverse rotary bmthod is used for drilling wells, all of
the drilling fluid shall be removed from the filter and the nat-
ural pervious formation. If the walls of the hole above the top
of the filter require support during surging operations, a tem-
porary casing similar to that specified in subsection 2.8.3 below

shall be placed so as to extend from the ground surface to at
least 3-feet below the top of the filter. The diameter of the
hole shall be such as will permit the placement of the minimum
thickness of filter as specified in subsection 2.10. The drill-
ing fluid shall be an approved suspension of fine-grained soil
(not bentonite) and shall have the characteristic of being
readily removable from the walls of the formation by surging or
other approved methods.

2.6.3 Temporary Casing Method

Temporary well casing may be required to support the sides of the
hole during drilling and placement of screen, riser pipe, and
filter. The temporary casing shall have an outside diameter of
not less than 18 inches, shall have sufficient thickness to re-
tain its shape and maintain a true section throughout its depth,
and may be in sections of any convenient length. The temporary
casing shall be such as to permit its removal without interfering
with the filter or well pipe. The Contractor may set the tem-
porary casing by any approved method which will not displace the
natural formation outside of the temporary casing. Removal of
material from inside the temporary casing shall be done in a
manner that will not disturb the material ahead of the casing.
The water level inside the casing shall be maintained above the
natural groundwatek level during installation of the casing. In
the event the temporary casing should become distorteds the
Contractor may be ordered to remove the distorted casing and
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install a new casing at no additional cost. When temporary
casing is used, it shall be carried to a minimum depth of 2-feet
below the prescribed bottom elevation of the well screen.

2.8.4 Samples

The Contractor shall take soil samples for use in determining the
depth at which the top of the well screen is to be set. Samples
may be taken from the drilling fluid at the pump discharge if the
reverse rotary method is used or they may be taken from the tools
used in advancing the boring if other methods are used. The Con-
tractor shall furnish the depth of the bore hole from which the
sample is taken and shall furnish any other information available
which may assist in determining the depth from which the sample
was obtained or where any soil changes might have occurred.

2.9 INSTAALLTION O RISER PIPE AND SCREEN

2.9.1 General

All riser pipe and screen shall be in good" condition before in-
stallation and all joints and accessory parts shall be securely
fastened in place. The successive lengths of pipe shall be ar-
ranged to provide accurate placement of the screen sections in
the pervious strata. Particular care shall be exercised to pre-
vent damage to the top of the riser pipe during installation and
throughout all subsequent operations and any damage thereto shall
be repaired at the Contractor's.expense. After surging and
pumping operations* the top of the riser shall be finished as
described In subsection 2.11.6. The riser pipe and screen shall
be centered in the well and held securely in that position during
placement of the filter by means of centering guides and a tremie
holder, or other approved method.

2.9.2 Installation

The assembled riser pipe and screen shall be placed in the hole
as indicated on the drawings and in such a manner as to avoid
jarring impacts and to insure that the assembly is not damsged or
displaced. The riser pipe shall be held secure at the designated
elevation during placement of the backfill. Immediately after
the installation of the well screen and riser pipe, the depth of
the well shall be measured under the direction of the RCE. After
the screen and riser pipe have been placed, a filter shall be
constructed around the screen section as specified in subsection
2.10 and the well surged and pumped as specified in subsection
2.11.

2.9.3 Alignment

Each completed well shall be' reasonably straight and plumb. A
variation of 6-inches will be permitted in the alignment of the
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combined riser pipe and screen from a plumb line from the top of
the well; however, this will not relieve the Contractor of the
responsibility of maintaining adequate clearance for installation
of the bailing, surging and pumping equipment required for test-
ing the wells.

2.10 PL&AEBEWT OF WDAL FILTER

ell filter shall not be placed- in the hole before the nell
screen and riser pipe are installed. After the well screen and
riser pipe have been installed, well filter shall be tremied to
the bottom of the hole, in an approved manner, so that no sig-
nificant segregation will occur. bhe filter shall have a minimum
thickness of 6 inches between the outside of the well screen and
the natural formation, and shall be placed to the required
elevation as determined by detailed requirements at the time the
vell is installed. At the start of operations, the tremie shall
rest on the bottom of the hole and be filled with well filter.
After the operation is started, the elevation of the well filter
in the treaie shall be kept above the fill in the vell at all
times. - If a temporary casing is used, the well filter shall be
placed in increments not to exceed two feet; the tremie and
casing shall then be raised in increments equal to the increments
of well filter placed, except that at no time prior to completing
the operation shall the bottom of the temporary casing be less
than one foot below the top of the filter. The alternate placing 4
of well filter and withdrawing of temporary casing shall be con-
tinued until the well filter has been placed to the required
elevattion.

2.11 DEVELOPMNET OP WELL

2.11.1 General

Within 4 hours after completion of the placing of the well fil-
ter, material which may have entered the well during the placing
operation shall be removed, and development of the well shall be
commenced so as to achieve a stable well of maximum efficiency.
Development of the well shall consist of surging and pumping as
hereinafter specified. The method and amount of surging and
pumping considered necessary to develop the well shall be ap-
proved. Effluents shall be disposed of in accordance with
subsection 2.4.2.

2.11.2 Surging

Within 4 hours after installation, the well should be pumped for
at least 30 minutes. Development of the well should be started
within 12 hours. after the well has been pumped. The well shall
be developed by surging with a smooth-fitting double surge block
while simultaneously pumping the space between the packers with
air, or a auction pump, so as to draw fresh water through the
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screen and filter simultaneously with the surging operation. The
surge block shall be raised and lowered at a rate of about 2 ft/
sec. The well will be surged for not less than 1 hour. The
amount of material deposited in the bottom of the well shall be
determined after each cycle (about 15 trips with the surge block
per cycle). Surging shall continue until the accumulation of
material pulled through the well screen in any one cycle becomes
less than 0.1 foot. The well screen shall be cleaned with a bot-
tom-suction pump, or a suction pump with a hose extending to the
bottom of the vell when the accumulation of material in the bot-
tom of the well becomes more than 1 foot at any time during surg-
ing. All material in the bottom of the well shall be removed at
the end of the surging operation. Material pumped from the well
shall be visually inspected to see if any foundation sand or silt
is being removed.

2.11.3 Pumping Tests

2.11.3.1 General

Upon completion of installation, surging and development pumping,
and before final acceptance, each veil shall be subjected to a
pumping test. The test pumping and sand infiltration tests here-
inafter specified shall be performed before placement of the con-
crete backfill prescribed in subsection 2.12. The pumping rate
shall be adjusted by the Contractor so that the water level in
the well is at all times above the top of the uppermost veil
screen. In no event shall the pumping tests be performed when
the water level in the well is drawn down to a point lower than
the top of the well screen. In such cases the test shall be
suspended and shall not be resumed until the groundwater table
has risen above the top of the well screen and the Contractor has
received approval to proceed. Prior to commencement of the pump-
ing test, and again after completion of the test, the depth of
the well shall be measured, under the direction of a representa-
tive of the RCE.

2.11.3.2 Equipment

A. Pa

The Contractor shall provide a pump capable of producing the
specified drawdown over a period of time sufficient to satisfac-
torily perform the pumping test specified. The use of deep vell
pumps will be permitted provided that the pump itself is kept
within the riser pipe, and the Contractor demonstrates that all
specified requirements of pumping and sand measurement can be
complied with. The pump shall be complete with either gasoline,
diesel or electric motor of adequate size. In case an electric
motor is used, the Contractor shall provide, without additional
cost, the electric power and the necessary wiring which he will
remove at the completion of the pumping test.
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B. Water Level

The Contractor shall provide approved means for accurately deter-

mining the water level in the veil under all conditions.

C. Flow Meter

The Contractor shall furnish and install a calibrated flow meter
of standard design for the purpose of mea-suring the discharge
fran the well during the pumping test. The calibration of the
flow meter shall be checked at periodic intervals as directed.

D. Pipe Discharge Line

The Contractor shall furnish, install or construct the necessary
pipe discharge line, troughs, or ditches necessary to conduct the
pumping test discharge in the reservoir a sufficient distance
from the embankment or the area adjacent thereto to prevent" dam-
age. All measures for the disposal of the pump discharge shall
be subject to approval and all damage caused by the installation
or operation of the test equipment shall be repaired by the Con-
tractor at no additional cost.

E. Tank

The Contractor shall furnish an approved large suitably baffled
tank (minimum capacity 1000 gallons) into which the well dis-
charge shall be pumped for the purpose of determining whether
sand and/or other material is being pumped out of the well.

P. Data

The following test data as detailed in Attachment 2, Main Docu-
ment, shall be obtained by the Contractor, with items I through 7
to be recorded and furnished by the Contractor.

1. Tine of observation.

2. Depth of water in well beforep during and after
pumping.

3. Flow in gpm.

4. Elevation of water in well before and after pump-
ing.

5. Elevation of water in adjacent wells or piezo-
meters before and during pumping as directed.

6. The depth of sand in well before; during, and
after pumping.
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7. Amount of sand pumped out of well and collected in

tanks.

2.11.3.4 Procedure

Contractor shall test each well by pumping continuously for a
minimum of 2 hours. The pumping shall be at a constant rate
sufficient to produce either a drawdown of 5 feet, or to the top
of the well screen whichever occurs first. No test pumping of a
well will be permitted concurrently with drilling, surging or
pumping of any other well within 400 feet therefrom. In the
event that the test is interrupted, unless so directed, prior to
the completion of the specified period of continuous operations,
the test shall be re-run at no additional expense. In addition
to the test described above,.the Contractor may be directed to
perform additional testing. Such additional testing shall
conform in general to the requirements specified above with the
exception that the duration of the tests and the drawdown vii be
determined by the RCR. To be successful, the test shall be
continuous throughout the specified period. In the event that
sand or other material infiltrates into the well as a result of
the pumping test, the following procedure will be followed: If
the rate of sand infiltration during the later part of the two
hour pumping test has not been reduced to one pint per hour or
less for two consecutive 15 minute test periods, the well shall
be resurged by manipulation of the test pump for 20 minutes after
which the test pumping shall be resumed and shall be continued at
the constant rate specified above until the sand infiltration
rate is reduced to less than one pint per hour for two consecu-
tive 15 minute test periods, but not for more than a total of
8 hours. If at the end of S hours of pumping the rate of inf il-
tration of sand is more than two pints per hour* the well shall
be abandoned, except that-the Contractor, if he so elects, may
continue the test pumping and perform such other approved reme-
dial work as he considers desirable, all at his own expense. If,
after such additional test pumping and other remedial measures
the sand infiltration rate of a veil is reduced to not more than
2 pints per hour for two consecutive 15 minute ten periods, the
well will be accepted. Abandoned wells shall be satisfactorily
plugged as prescribed in subsection 2.12.2, and, if so approved,
a new well installed nearby. Upon completion of the pumping
test, if there is more than 0.5-foot of sand or filter material
in the bottom of the well, such material shall be removed by
pumping or a piston type bailer, after which the Contractor shall
remove all equipment, discharge lines, etc., and shall backfill
any excavated areas.

2.11.4 Records

As required in Attachment 2 of the Rain Document, The Contractor
shall obtain and furnish for record purposes the elevation of the
water in each well before and after the development pumping, the
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flow in g.p.m. at the completion of the pumping, and the time of

observation. The aforesaid data shall be obtained 410uiediately
before starting the surge pump and just before stopping the pump
upon completion of the development pumping.

2.11.5 Discharge g

The discharge froas the veils shall be disposed of. in the KCR as
specified in Subsection 2.42,- and any damage caused thereby
shall be repaired by and at the expense of the Contractor.

2.11.6 Cleaning and Sealinq

If v after completion of all surging and pumping, there is more
than 0.5 of a foot of material in the bottom of the well, such
material shall be rimoved with either a piston-type bailer or by
pumping. Immediately upon completion of the development of the
well the top of the riser pipe shall be sealed by installation of
a PVC backflow check valve on top of the riser pipe. The well
shall be kept sealed at all times until acceptance, except during
pumping or cleaning operations. Abandoned wells shall be plugged
as prescribed in subsection 2.12.2, and, if so approved, a new
veil installed nearby.

2.12 FINAL BACKFILLING OF WELL

2.12.1 General

After the well has been satisfactorily developed, the annular
space above the veil filter shall be backfilled with concrete as
shown on the drawings. Prior to placement of concrete, veil
filter shall be placed as necessary to replace material lost
during surging and development. Concrete for backfill shall con-
form to the provisions of Section 4.0. The concrete shall be
placed by tremie so that segregation is held to a minimum and
rodded to insure compaction and absence of voids. Temporary
casing, if used, shall be withdrawn as backfill in placed so that
its bottom is at all times near the top of the placed fill.

Except as otherwise specified, indicated or required, the Con-
tractor shall fill to original grade, with compacted materials
similar to the materials removed, all pits dug by him such as
those incidental to the reverse rotary method of drilling, as
well as holes or pits dug for any other purpose.

2.12.2 Abandoned Wells

2.12.2.1 Abandoned Prior to Well Screen Placement

Well holes abandoned prior to the placement of vell screen and
riser pipe shall be completely filled in an approved manner.
Backfill of the upper portion of the bole through the relatively
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impervious blanket shall be made in an approved manner to the
depth of said blanket with compacted impervious material at least
equal to the impervious characteristics of said blanket as ap-
proved, by the RCE. Backfill below the upper blanket may be made i
vith compacted sand.

2.12.2.2 Abandoned After Well Screen Placement

Wells abandoned after placement of well screen and riser pipe
shall be plugged ab follows: The lower portion of the well shall
be completely filled with sand or sandy material to within 10
feet of the ground surface. Fill material placed above the
groundwater level shall be thoroughly compacted.by approved
methods. The top of the riser pipe shall be removed to a point
not less than 5 inches below the natural ground surface, and the
top 10 feet of well filled with concrete, both inside and outside
of the pipe, to the natural ground surface.

2.13 REPAIR OF DAMAGE

2.13.1 Embankment and Berms

Any damage to the existing structures and berms resulting from
the Contractor's operations, shall be repaired by and at the ex-
pense of the Contractor.

2.13.2 Work Areas

The surface of the entire right-of-way shall, except as otherwise
specified or required, be restored to substantially the same le-
vel and condition as prevailed therein at the commencement of the
work. All ruts and holes caused by the Contractor's operations
shall be filled and all waste concrete and other debris shall be
removed from the site of the work, buried under at least 2 feet
of earth cover, or otherwise disposed of as"approved.

2.14 LOG OF OPERATIONS

The Contractor will keep records of all operations in connection
with the relief wells. The Contractor shall furnish a complete
and accurate-log of operations, soil log and an as-built sketch
of the well installation for each relief well as per the Hain
Document. All dimensions and elevations shown in the as-built
sketch shall be accurate to the nearest 0.1 ft.

2.15 CONTRACTOR'S PLAN OF OPERATION

Subject to the requirements of the specifications# the Contractor
prior to commencing work shall prepare a complete plan for ac-
complishing the work in connection with the relief wells. The
plan shall indicate by drawings and description the equipment
proposed for use; sequence of operations for each relief wellj
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order of commencing and completing relief welles details of
drilling relief wellsB placing well pipe# placing well filter,
developing .and test pumping. Approval of the Contractor's plan
of operations shall not relieve the Contractor of full respon-
sibility for satisfactory construction of the relief wells.

0
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3.0 WELL ACCESS AND OUTLETS

3.1 SCOPE

The work to be performed under this section consists of furnish-
ing all plant, labor, materials and equipment, and performing all
operations required for the construction of the access and out-
lets for the pressure relief wells in accordance with these
specifications and drawings.

3.2 REFERENCED CODES AND STANDARDS

The following codes and standards shall be met:

1. ASTK C76-85a Standard Specification for Reinforced
Concrete Culvert, Storm Drain, and Sewer Pipe.

3.3 SUBMITTALS

The Contractor shall submit the shop drawings of the well cover

plates and the well outlets for acceptance prior to fabrication.

3.4 WELL OUTLETS, GENERAL

The flow from each well shall discharge through a 4 inch inside
diameter (I.D.) PVC pipe onto the surface of a concrete apron as
shown on the drawings. The top of the 6 inch PVC riser pipe
shall be set above the concrete backfill as shown on the draw-
ings. A backflow check valve shall be installed on each well
riser pipe. Each well shall be provided access and protected
with a concrete pipe conforming to subsection 3.8. The concrete
backfill and reinforced concrete outfall protection shall not bt
placed on any well until after the pumping and sand infiltration
tests for that well have beer satisfactorily complete in accord-
ance with subsection 2.11.3. Concrete shall be in accordance
with the applicable provisions of Section 4.0. Flap check valve
assemblies shall be in accordance with subsection 3.8.2.3.

3.5 EXCAVATION

The Contractor shall be responsible for excavating all material,
regardless of character, to the lines and grades indicated on the
drawings.. The Contractor may excavate by any method or methods
that he elects to use insofar as the method or methods will
result in work conforming to the requirements herein.

Excavated material shall be used for backfill to the extent re-
quired. Excavated material not required for backfill shall be
wasted in nearby approved areas. Waste areas shall be left in a
neat condition smoothly dressed to blend with adjacent topog-
raphy, and sloped to drain.
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3.6 BACKFILL

Excavations for relief well construction shall be backfilled to
original ground with approved excavated material. All areas to
be backfilled shall be free of water, trash and debris prior to
placing backfill. The Contractor may be required to suspend work
at any time when satisfactory work cannot be done on account of
rain,--weather or other .unsatisfactory conditions. Backfill
around pipes shall be performed simultaneously on bbth sides with
the top of backfill on both sides approximately equal at all
times. Backfill shall be placed in layers of not over 6-inches
unconpacted thickness and compacted to a density at least equal
to that of the adjacent undisturbed earth by power tampers or
other approved equipment. All backfill slopes shall be main-
tained until any overlying material is placed thereon or until
the contract work is completed and accepted.

3.7 BACIFLOW CE CK VALVES

3.7.1 Installation

The top of the riser pipe for each well shall be fitted with a
PVC backflov check valve conforming to the drawings and the pro-
visions of subsection 3.7.2 below. The check valve shall be
installed on top of the riser pipe immediately after completion
of the development pumping prescribed in subsection 2.11, and
thereafter shall be kept in place on the pipe at all times except
during pumping and cleaning operations.

3.7.2 Backflow Check Valve

The PVC check valves shall be fabricated in accordance with
details shown on the drawings and as specified herein. PVC plank
stock shall be 200 mil minimum thickness, and shall be used for
fabricating all portions of the check valves shown in the draw-
ings. Edges which will be in contact with the well riser pipe
shall be beveled and smoothed to Insure the valve will not bind
within the pipe or in any-way obstruct the free movement of flow
out of the well riser pipe. All joining of. fabricated pieces
used in valve construction shall be by an approved cold applied
solvent or adhesive. All portions of the valves shall be neatly
finished. The top, circular member shall be flat and free of any
warp which would prevent it from completely sealing against the
soft foam rubber gasket.

3.8 WELL ACCESS AND OUTFALL

3.8.1 General Description

Access to each well shall be by a manhole complete with cover
plate, as shown on the drawings. Each well access unit shall
consist of sections of 24 inch diameter reinforced concrete pipe
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jointed together with the bottom section embedded 2-foot into the
concrete backfill as shown in the drawings. The discharges for
relief vell flows will be provided by a 4 inch inside diameter
(I.D.) Schedule 40 PVC pipe penetrating the concrete access pipe,
and with a backflow flap check valve at the discharge end, as
shown on the drawings. Materials and appurtenances for the well
access and outfall shall conform to the provisions of subpara-
graphs below.

3.8.2 Materials

3.8.2.1 Reinforced Concrete Pipe.

This section of the outlet shall be a reinforced concrete pipe of
standard strength with tongue-and-groove 5oint, Table II, Wall A,
Class 1X, conforming to ASTM C76-85a. Each well installation
shall include a galvanised steel manhole cover as shown on the
drawingS.

3.8.2.2 PVC Outfall Pipe

The 4-inch inside diameter (I.D.) ASTN Schedule 40 polyvinyl
chloride (PVC) pipe shall be used to discharge flow from the i
well. The bedding surface for the outfall pipe shall be accu-

rately graded to provide firm and uniform support along the
entire length of the pipe.

3.8.2.3 Flap Check Valve

Flap check valve. for relief wells shall be equal to 03284 4-in.
(nominal) moulded ABS plastic backwater valve as manufactured by
Canplas Industries, Ltd. valves shall be modified to include I
flappers as manufactured by Plastic Oddities, Inc., by Willco
Plastics, St. Louis, Missouri.

3.8.2.4 Miscellaneous Materials

Galvanised steel cover plates, and all bolts, nuts, washers and
other miscellaneous materials, required for the well shall be
fabricated and installed as indicated on the drawings.

3.8.3 Shop Drawinws

The Contractor shall submit for approval shop drawings of the
veil cOver plates and the well outlets, showing full details of
materials, fabrication and installation.

3.9. PAINTING

The concrete manhole pipes above the ground surface for each vell
shall be thoroughly cleaned after which the well number shall be
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stenciled on the side facing upstream in approved figures ap-
proximately 6 Inches high with black enamel paint having an oil
or asphalt base and recommended by the paint manufacturer for
exterior concrete surfaces.

S
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4.0 CONCRETE WORK

4.1 SCOPE OF WORK

The work covered by this section consists of furnishing all mate-
rial and equipment, and performing all labor for the manufacture,
transporting, placing, finishing and curing of concrete and
removal of existing concrete as required under this contract.

4.2 REFERENCED CODES AND STANDARDS

The following publications of the issues listed below form a part
of this specification to which all materials and work shall con-
form except as stated hereinafter.

1. American Concrete Institute (ACI).

301-84 Specifications for Structural Concrete
for Buildings.

2. American Society for Testino and Materials (ASTM).

C33-82 Standard Specification for Concrete
Aggregates.

CISO-81 Standard Specification for Portland
Cement.

C494-81 Standard Specification for Chemical
Admixtures for Concrete.

C595-82 Standard Specification for Blended Hy-
draulic Cements.

C618-80 Standard Specification for Fly Ash and
Raw or Calcined Natural Pozwolan for Use
as a Mineral Admixture in Portland
Cement Concrete.

A18S-79 Standard Specification for Welded Steel
Wire Fabric for Concrete Reinforcement.

A615-82 Standard Specification for Deformed and
Plain Billet-Steel Bars for Concrete
Reinforcement.
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4.3 SUBMITTAIS

The Contractor shall make the following submittals:

1. Certificate of Compliance.

(a). Cementitious materials.

(b) Admixtures.

(c) Curing materials.

(d) Concrete.

2. Certified Test Results.

(a) Aggregates.

(b) Concrete mixture designs.

(c) Reinforcing steel.

3. Concrete Mixture Proportions.

4.4 MATERIALS

Materials shall meet the requirements as specified below and in
the PARAGRAPHt APPLICABLE PUBLICATIONS.

4.4.1 Cementitious Material

1. Portland cements ASTH C150, Type I or II.

2. Portland-pozzolan cement: AST1 C595, Type IP.

3. Pozzolan: ASTM C618, Class N, F, or C.

4.4.2 Aagregate

1. ASTM C33 with the grading requirements for coarse
aggregate of Size Designation No. 57 or 67.

4.4.3 Admixtures

1. Water reducing admixture: ASTM C494, Type D.

4.4.4 Concrete Ouality

1. Specified compressive strength (fIc) of 3000 psi
at 28 days.

0
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2. Maximum water-cementitious material ratio of 0.55
by weight.

3. maximum slump of 4 inches.

4.4.5 Reinforcement

1. Bars: ASTM A615, Grade 40 or 60.

2. Welded wire fabric: ASTK AleS.

4.5 HATCHING AND MIXING

4.5.1 Equipment

The Contractor shall provide materials from a modern and depend-
able batch-type mixing plant having a capacity suitable to meet
the concrete requirements under this contract. The equipment
shall be capable of combining the aggregate, cement, admixture
and water into a uniform mixture and of discharging this mixture
without segregation. Adequate facilities shall be provided for
the accurate measurement and control of each of the materials
entering the concrete. Ready-mixed and transit-mixed concrete
from an approved plant may be used. Except as herein specified
ready-mixed and transit-mixed concrete shall conform to ACI 301-
84. bechtel'shall have free access to the batching and mixing
plant at all times.

4.5.2 Mixin Tim..e

When concrete Is transit-mixed, each batch of concrete shall be
mixed not less than 70 nor more than 100 revolutions of the drum
at the rate of rotation designated by the manufacturer of the
equipment as mixing speed and at the capacity designated in ACI
301-84. If the batch is at least 1/2 cubic yard less than the
rated capacity, the number of revolutions at mixing speed may be
reduced to not less than 50. All materials shall be batched at
the batching plant, and there shall be no subsequent addition of
water to the batch without specific approval of the RCB. Truck
mixers or other transporting equipment shall conform to the re-
quirements of ACI 301-84. When a stationary mixer is used, it
shall not be charged in excess of the capacity recommnded by the
manufacturer on the name plate. Excessive overmixing, requiring
additions of water to preserve the required consistency, will not
be permitted. The mixing time for each batch after all solid
materials are in the mixer drum, provided that all of the mixing
water shall be introduced before one-fourth of the mixing time
has elapsed, shall be not less than one minute for mixers having
a capacity of one cubic yard or less; for mixers of larger capac-
itiess the minimum mixing times shall be increased 15 seconds for
each additional one-half cubic yard or fraction thereof of cn-
crete mixed.
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4.6 CONVEYI NG

Concrete shall be conveyed from mixer to forms as rapidly as
practicable, by methods which will prevent segregation or loss of
ingredients.

4.7 •PLACING

Concrete shall be worked into the corners and angles of the fcrnns
and around all reinforcement and embedded items without permit-
ting the materials to segregate. Concrete shall be placed within
45 minutes from the time all ingredients are charged into the
mixing drum unless otherwise authorized. It shall be placed on
clean, damp surfaces free from water, ice, frost, mud, debris or
objectionable coatings. Concrete shall be consolidated with the
aid of mechanical vibrating equipment supplemented by handspading
and tamping. Vibrating equipment shall at all times be adequate
to properly consolidate all concrete. All concrete placing
equipment and methods shall be subject to approval. Placing will
not be permitted when the sun, heat, wind, or limitations of
facilities furnished by the Contractor prevent proper finishing
and curing of the concrete.

4.8 FIlkSHING

Defective concrete, voids left by the removal of tie rods, ridges
and local bulging on all concrete surfaces permanently exposed to
view shall be repaired immediately after the removal of foms
unless otherwise authorized or directed. Voids left by the re-
moval of the rods shall be reamed and completely filled with dry-
patching mortar. The cement used for dry-patching and other re-
pair work shall be a blend of portland cement and white portland
cement properly proportioned so that the final color of the cured
mortar or concrete will be the same as the color of the surround-
ing concrete. Defective concrete shall be repaired by cutting
out the unsatisfactory material and placing new concrete which
shall be secured with keys, dovetails or anchors. Excessive
rubbing of formed surfaces will not be permitted. All unformed
surfaces of concrete, exposed in the complete work, shall have a
wood float finish .without additional mortar and shall be true to
elevation as shown on the drawings. Care shall be taken to see
that all free water which has accumulated at the surface is re-
moved before making any finish. Other surfaces sball be brought
to specified elevations and left true and regular.

4.9 CURING AND PROTECTION

All cast-in-place concrete shall be cured by an approved method
or combination of methods for a period of not less than 7 days
when Type I cement is used and 14 days when Type II cement is
used. Al1 concrete shall be adequately protected from damage at
all times.
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4.10 FURNISHING AND PLACING STEEL REINFORCEMENT

The Contractor shall furnish, cut, bend, and place all steel re-
inforcement including rods and fabric as indicated on the draw-
ings or otherwise required. All reinforcement shall be, when
surrounding concrete is placed, free from looser. flaky rust and
scale, and free f-rom oil, grease, or other coating which might
destroy or reduce its bond with the concrete. All placing shall
be in accordance with drawings furnished or approved.

4.11 CONCRETE LINING RENOVAL/REPLACENENT

Installation of the Well Outlet Facility for relief wells con-
structed along the existing concrete-lined ditches requires that
a section of that lining be removed and later replaced. Removal
of lining will be eccaplished by sawcutting the outside edges of
the concrete in order to prevent damage to the remaining lining.
Disposal of the removed concrete will be as directed. Replace-
ment of the concrete lining will be made to the existing lines
and grades.
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5.0 PIEZSOETERS

5.1 SCOPE OF WORE

The work to be performed consists of furnishing all equipment,
labor, supplies, and materials, and the performance of all opera-
tions in connection with the installation of pneumatic piezome-
ters as shown on the Drawings in accordance with the provisions
of this Spcfiction.

5.2 REFERENCED CODES AND STANDARDS (not applicable)

5.3 SUBMIYTALS

The Contractor shall submit the followings

1. A complete log of each piezometer boring and an
as-built piesometer installation drawing.

2. Manufacturer's Instructions for use of biodegrad-
able drilling additive.

3. Manufacturer's information on the instrumentation
to be installed, if other than by Slope Indicator
Company. Such submittal shall be made at least
14 days prior to the date the Contractor intends
to begin such installations, and model numbers for
pneumatic pore pressure transducers, tubing, ter-
minal pipe and connections, and pneumatic pressure
indicators.

4. Transducer calibration test results.

5.4 DRILLING

5.4.1 Water Supply

The Contractor shall provide all water necessary to perform the
work. The equipment required may include pumps, water trucks or
trailers, hoses, storage tanks, and all other items necessary to
provide an adequate water supply. The source of the water shall
be subject to approval. All discharge water shall be controlled
to prevent contamination, pollution, excessive erosion or any
other damage, in accordance with subsection 2.11.5.

5.4.2 Drilling Equipment

The drilling equipment shall be of the rotary type with hydraulic
feed, and in good working condition. Supplies for drilling shall
include all casings, drill rods,. bits, pipe, pumps, water and
tools.
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5.4.3 Drilling

Drilling shall be performed using rotary equipment or any bit
that will produce a suitable hole for the intended, purpose.
Hollow stem augering will be permitted. Drilling may be per-
formed using water to remove the cuttings. Casing shall be I
driven or reamed where necessary to keep the hole open. Diameter
of holes shall be approximately 6 inches.

5.4.4 Temporary Casing and Use of Drilling Fluid Additives

Where necessary to keep the holes open and enable the holes to be
advanced, temporary casing shall be used. Casing shall not be
abandoned in any hole unless specifically approved. Drilling
fluid additives with a benton ite base shall not be permitted.
The case-and-wash method of advancing the hole is preferred.
Casing shall be advanced ahead of the drill bit.

5.4.5 Driller's Loqs

The Contractor shall keep and, within 24 hours of the completion
of each drill hole, furnish an accurate driller's log of that
hole. The log shall show the following:

A. Material description and depth at which each change in
material or stratification occurs.

B. Depth of gain. or loss of drilling fluids.

C. Depth to water table at the completion of a hole.

D. Other drilling data as requested.

The Contractor shall furnish all necessary assistance and cooper-
ation with regard to record keeping.

5.5 PIZZOMETERS

The pfieumatic piezometers shall be installed as shown on the
Drawing or as directed.

5.5.1 Materials

5.5.I.1 Pore Pressure Transducer

Pneumatic pore pressure transducers shall be Slope Indicator Com-
pany (Seattle, Washington) pneumatic pore pressure transducer
Model 514178, or equal.
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5.5.1.2 Pneumatic Pressure Indicator

The pneumatic pressure indicator used to measure pore 'pressures

shall be Slope Indicator Company (Seattle, Washington) pneumatic

pressure indicator Model 51421-A, or equal.

5.5.1.3 Terminal- Pipe

Terminal pipes shall be Slope Indicator Company (Seattler Wash-

ington) Model 51499, or equal.

5.5.i.4 Tubing

Tubing shall be Slope Indicator Company (Seattle# Washington)

twin tubing, Model 514169, or equal..

5.5.1.5 Well Filter

Well filter shall be in accordance with subparagraph 2.6.

5.5.1.6 Bentonite

Bentonite used to form impervious seal in drill holes above pore

pressure transducers shall be constructed of pellets as manufac-

tured by Slope Indicator Co., Seattle, Washington, or equal.

5.5.1.7 Backfill

Backfill in the annular space between the bentonite seal and con-

crete backfill shall consist of cement-bentonite grout, tremied
in place. The cement-bentonite grout mix shall consist of

300 lbs of cement and 70 lbs of bentonite per 200 gallons of

water.

5.5.1,8 Surface Fitting

Unless otherwise directed, surface fitting shall consist of ter-

minal pipe extending 2 feet below and 3 feet above the dike crest

surface. A concrete backfill seal at least 121 in diameter as

shown on the Drawing shall be provided to protect the terminal

pipe and to drain surface water away fraom the installation. Each

piezometer shall be clearly marked for identification with a

numbering system as shown on the Drawing or as directed.

5.5.2 Construction

5.5.2.1 Drilling

The piezometer holes will all be drilled to the depths indicated

on the drawings. The piezometers shall be constructed as shown

on the Drawings and described herein. A biodegradable drilling

additive, such as Johnson's ltOevert" or Baroid's "LoLoss', will
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be the only drilling fluid additive that may be used to stabilize
holes and prevent caving if required and approved. Care shall be
exercised in mixing drilling additives according to the manufac-
turer's instructions. & copy of the manufacturer's instructions
shall be provided. Improperly mixed additives do not break down
and any hole in which the drilling additive does not break down
shall be replaced by and at the expense of the Contractor. If I
at any time# RCE determines that the drilling fluid is inadequate
or significantly contaminated, the Contractor shall replace it.

5.5.2.2 Installing Transducer

Prior to transducer installation, borehole. shall be flushed of
drilling fluid, if other than water. All transducers shall be
calibrated prior to delivery to the site, and calibration test
results for any instrument submitted to Bechtel for approval at
least 1 day before installation of that instrument.

The final depth of the holje shall be measured to assure it is one
foot below the proposed transducer tip elevation. l*1 filter
shall be placed to 21. 30.0, and the transducer and attached tub-
ing lowered into the hole. Preparation of transducers and in-
stallation procedures shall be in accordance with manufacturer's
reconmendations. Approved centering devices shall be used.

5.5.2.3 Installing Well Filter

As soon as the transducer is in place, the hole shall be back-
filled with clean water and maintained at ground surface while
the pore pressure is monitored to verify the transducer is func-
tioning properly. If, any transducer is not functioning proper-
ly, it shall be replaced by another calibrated and approved
transducer. After verification that the transducer is function-
Ing properly, well filter shall be poured into the annular space
around the transducer as shown on the drawings.

5.5.2.4 Installing Bentonite Seal and Cement-Bentonite Grout

After the well filter is placed, the min. 2 ft bentonite seal
shall be placed as shown on the Drawings, followed by grouting
the hole to within 2 feet of the dike crest surface with cement-
bentonite grout. The terminal pipe installation shall be'cen-
tered in the hole and held in place during final grouting opera-
tions and the grout set period.

5.5.2.5 Testing

upon completion of the installation and terminal pipe connec-
tions, each piezometer shall be retested to confirm that it Is
still operative. If, as a result of improper installation, a
piezometer is considered inoperative the Contractor shall, at his.
expense, modify or replace the piezometer with a satisfactory
piezometer.
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INSTALLATION CHECKLIST/WITNESS POINTS

FOR RELIEF WELLS

Rel ief

Actual

Mrruend

Well No.: .--

Location: MCR Station +

Offset ft from embankment centerline
Imean1 .

Filler Material Acceptable?

Source of Water

Discharge location

Erosion Protection

Acceptable?

Acceptable?

Acceptable?

RCE Date

PARTI DRILLING PHASE

(Note: Attach Driller's Log. Include sampling depths and sample classifications.)
Sand Stratum to be screened: from -ft. to ft.

Screen depths to be used: ft. to -_ft.

KUt uate

PART II SCREEN ASSEMBLY

-- T--emporary lu
in place ____

Spacers @ ft.

Joints @ ft.

End Cap-
in place

ft.

ft.

ft.

ft.

Assembly complete Accepted for pl acement

Conracor
linE .....

Date RCE Date

8166c/0309a Page 1 of 4
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PART-Ill FILTER PLACENENT-& DEVELOPMENT

The screenfrlserpipe assembly plumb and properly centered?

Filter placement technique used A

Time and date when placement was completed .. .

Ground water depth ft.

INITIAL PLMPINSG

cceptable?

start
.. .. . ......... finish

Surging tool used

Rate of movement of tool ft./min.

Pressure of water at wellhead psi

FIRST CYCLE OF DEVELOPMENT - start
finish

Depth of sand - ft.

Was surging stopped because sand depth exceeded 1 ft.

Formation material present in reioved sand?

Depth of filter sand added ft.

SECOND CYCLE OF DEVELOPMENT start
.. finish

Depth of sand ft.

Formation material present In removed sand?

Depth of filter sand added -

THIRD CYCLE OF DEVELOPMENT start
Ifinish

.Depth of sand ft.

Formation material present in removed sand?

Depth of filter sand added •_ ft.

Development performed by

Contractor Date

Witnessed by

RMq Date 0
8166€/0309c Page 2 of 4
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PART IV- -- FINAL PIHP TEST

Concrete backfill In-place?

Any other activity within 400 ft. of the well which could affect water level
in the the well?

Piezometers and wells to be monitored during pump test:

Condition of flometer

Device used for measuring
depth of water in well Acceptable

Discharge arrangements acceptable? -

Accepted for Pump Test

RCE Date

7?

PUMP-TEST RESULTS

Start of test

Time

0.00

.15

.30

.45

1.00

.15

.30

.45

2.00

Rate of

Pumin

ISM)

Water Level
in Well

Wat
Level

Piezom

.(Date & time)

er Water
1 In Level in
ter # Piezometer 0

Water
Level in
Well #

Sanding
- Rate
ptMhr.

Was resurging required?

Length of time min.

8166c/0309c Page 3 of 4
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2.20
.35
.50

3.05

End of Test (Date & time).

Temporary plug for riser pipe has-been replaced Yes: -- No.:

Test performed by Test has been witnessed by

Contractor
I Date KLL Uate

PART V-- WELL OUTLET

Concrete was compacted?

Filter sand backfill was compacted? .

Top-of-riser pipe elev after placement of concrete

Length of RC pipe manhole _ ___ft.

6" discharge pipe invert at proper deviation?

Draining towards ditch? - -

Valve assembly properly working?

Valve hinge placed at vertical position?

Reinforcement bars checked?

Elevation of invert of discharge pipe

Concrete properly compacted?

Splash pad in place?

Manhole coverplate properly galvanized?

Tag with relief well number in place?

Acceptable?

Acceptable?

Acceptable?

Placement of Well Outlets witnessed by

0

8166c/0309c Page 4 ofr 4
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0 INSTALLATION CHECKLIST/WITNESS POINTS
FOR RESERVOIR PIEZOMETERS

Plezometer No. -.

Actual Location: 1NCR Sta.
Offset

f
__________ft. tram Lmanknient centerline

Ground Level:

Filter Material acceptable?

Source of Water .. ....

Dlschrge Location

Erosion Protection

Acceptable?

Acceptable?

Acceptable?

Uate

PART I:- DRILLINB'PHASE

(Attach Driller's Log. Include sampling depth and sample classification.)

Sampling technique: ........ ...

Was drilling fluid used? Brand Name ,.

Was drilling fluid used in accordance with manufacturer's recondaton?dato.

Rate of application (approximate) -. /gal

Actual final depth of hole -- ft; Actual approx dia of hole:

PART II: INSTALLING TRANSDUCER

Transducer Model Manufacturer Serial No........

Any signs of physical damage to the unit?

Transducer calibration test results acceptable? .. ..

Flushing of the borehole completed? -.

Was drilling fluid degrader used -- Type of degrader

'0
8196c/0309c Page 1 of 3

I



ATTACOENT 3
9Y5101S1018
REV. 1

Final depth of hole --.. Elevation of bottom of hole . ............. ft SL;

Filter placement technique used .......

Top of filter depth for placing transducer -ft..ItSL

Transducer was placed in accordance with manufactures'
recommendations -•

Centering device used? Type

Transducer verification:

Water level elevation

Depth of water over transducer

Instrument read out (initial) Time

Instrument readout (final) Time

Verification test performed by Witnessed by

. . .... . -.... . °. ..-.

Contractor Date WE

PART-III:---BACKFILIWNG GPERATION

Technique for placing filter sand

Backfilling around transducer acceptable

Top of filter sand elevation

Depth of bentonite seal

Cement - bentoanite mix acceptable?

Bottom of terminal pipe elevation

Loops provided in the transducer tubing?

Surface fixtures installed satisfactori1

Date

el"
8196c/0309c Page 2 of 3

4



,5-rjr* 3&qlotp

I.s

8i

-zi

SPECIFICATION

FOR

GEOTECHNICAL INSTRUIENTATION MONITOPRNG

AND

INWSECTION

OF

MAIN COOLING RESERVOIR

9YSJOYS1004

FOR THE

HOUSTON LIGHTING & PDWER COWANY

SOUTH TEXAS PROJECT ELECTRIC GENERATING STATWM

i

I Inc~orporatee HFCRBCI.153,1Lig 1 InCOMRorates HSCH No. 6 and Gen~eral Rev- fm -Gm . -!L.
______ision. FCR No. BC03761 was incomprated __ - -V

______in Reviston S... D
Mao. DATE NEVUONS BY 6WK E CM0i a PE OA

AREA~9Y SOUTH TEAS04E~
_____ _____ 1EE A I oS 11

ai1le R4I1

A-.



9Y510YS1004
Rev. 6 0
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INCORPORATED

IN REVISION No.

1

1

2

3

3

3

3

N/I

4

5
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1.0 SCOPE OF WORK

1.1 GENERAL

1.1.1 Items Included

This specification provides procedures for the following activities relative
to-operation and integrity of the physical aspects of the Main Cooling
Reservoir and related structures:

A. Gathering geotechnical instrumentation data (monitoring)

B. Responsibilities regarding reduction, interpretation and
evaluation of monitored data.

C. Physical inspections

0. Emergency preparation work

E. Identification of maintenance needs relative to inspectablllty.
instrument operability, identification and accessibility and
embankment integrity.

1.1.2 Items Not Included

Following related work items are beyond the scope of this specification:

A. Original installation of instruments

B. Operating procedures for NCR and related systems, such as
circulating water system, blowdown system, and makeup water
system

C. Normal maintenance or repair procedures

1.2 DEFINITIONS

The following words shall have these special meanings when used herein:

Site Enaineerfna Manaaer (SEM) - Bechtel Construction managemenl
t

Contractor

Constructor

Owner

NCR

at the STIP jobsite

- Haria Engineering Company

- Ebasco Constructors Inc.

- Houston Lighting & Power Compa•y

- Main Cooling Reservoir

-I-
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1.3 RESPONSIBILITIES S
The responsibilities for implementation of the NCR related work activities
during PRE-OPERATIONAL PERIOD covered in this specification are to be as per
the folloving matrix, where PREOPERATIONAL PERIOD is defined as period prior
to plant operation or until such time as the muner decides to take-over these
activities prior to normal plant operatfon. OPERATIONAL PERIOD is defined as
the balance of the plant life.

During-the transition period when- the responsibillties. are being transferred
to the Owner, the responsibilities show in the matrix below shall take
precedence over those in the body of the Specification.

R.-oiEATIzUKL. MAUD

RIPON5 IBLE IWANIZATION

ACTIVITIES BECHTEL CONTRACTOR CONSTRUCTOR OViER

1. Coordination of Wort X X X
Activities

2. Geotechnical Instnrmentation
Nonitorfng (Note 3)

3. Completion Check of Data X

(SEN) (Note )
(Note 5)

5. Data Reduction Plotting and X X
Storage (Note 6) (Note 6)

6. Data Interpretation, Analysis X
and Evaluation

7. NCR Action Items Lists X

8. NCR Emergency Notification X X X X
Reports

9. NCR Facilities Inspections X

10. Emergency Preparation X X X
molt (Note 1)

-2- 0
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MOTES:
1. Actual fieldwork in case of emergency to be performed by the Constructor with

technical guidance from Contractor.

2. (Deleted)

3. From December 1, 1988 the Owner shall monitor and collect data from NCR
Structural Benchmarks and Settlement Plates and from NCR Inclinm ters per
the requirements of this Specification. From January 1, 1989 the Owner shall

* monitor and collect data from NCR Piezometers and Relief Wells at a monthly
frequency. All other monitoring and collection of data required by this
Specification shall be perfonmed by the Contractor. From May 1, 1989 the
Owner shall monitor all geotechnical instruments per the requirments of this

4. speci fication.
IJ4. From December 1. 1988 the Owner shall perform the completion check of data

which it has collected and the Contractor shall perform the completion check
of the data wthich it has collected.

5. From January 1. 1989 the Ower shall distribute the data thich it has
collected and Bechtel shall distribute the data collected by the Contractor.

6. From January 1, 1988 the Owner shall perform the reduction, plotting and
storage of instrumentation data.

1.3.1 Whenever specified herein, the Contractor shall provide Bechtel with
prior written notification of his intentions relative to changes in the
current monitoring and inspection program. Bechtel will provide non-technical
coordination and review as required (i.e., with respect to licensing
budgetary, scheduling, administrative or other non-technical aspectsi prior to
implementation of arty change by the Contractor.

1.4 QUALITY STANDARDS

The Contractor shall control the quality of items and services to met the
requirements of this specification, applicable codes and standards, and other
contract documents.

1.4.1 Quality Requirments

Work covered in this specification is classified as a nonsafety related item
under Quality Class 9.

1.5 SUBMITTALS

1.5.1 Engineering Documents

Engineering document requirements are detailed In applicable sections of this
specification, and in Appendix A.

e3e
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1.6 FILLING PLAN

The impoundment of water in the NCR, per current plan, is to be attained In
six stages, with approximately constant Reservoir Levels (R.L.) in between
filling periods.

i. Sta I R.L. was raised to El. +28.0 ft. M.S.L. (Approx.);
TCompted in September 1983)

it. Stage 1I, the R. L. was raised to El. +35.0 ft. M.S.L.

TAprox); (Completed in November 1985) "

iii. Stage 111. the R. L. was raised to El. +40.0 ft. M.S.L.
(ApproX.); (Completed in April 1988). I

iv. Ste IV the R.L. is scheduled to be raised to El. +45.0 ft.
1•5.L_7Approx.), maintaining this R.L. for a duration
sufficiently long to monitor the performance of the NCR
embankment and related facilities In order to evaluate the
structural integrity of the NCR embankment at this reservoirlevel.

v. V, following an evaluation of the behavior of the MCR at
.0 ft. N.S.L. (Approx.) the R.L. may be raised to

El. +49.0 ft. M.S.L. (Approx.). In this case, the R.L. will be
maintained for a duration as described in Stage IV (above).

vi. Sta VI, the R.L. will be lowered to a level between El.
+ t. .S.L. and El. +45.0 ft. .S.L. to support normal

plant operation.

Schedule for Stages IV, V and VI may be revised to permit modification work to
the HCR to be implemented.

2.0 GEOTECHNICAL INSTRUlEqNTATION NONITORING

2.1 SCOPE

Instruments have been installed to monitor the performance of the Main Cooling
Reservoir during filling and operation. This section of the specification
covers the geotechnical instnmentation monitoring activities to be carried
out by the Contractor.

2.1.1 Monitoring of the Geotechnical instruments shall be performed by
qualified and experienced personnel.

0

46403'
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2.1.2 The monitored data shall be made available for use by the Owner and

Bechtel at all times.

2.1.3 Items Included

The work to be performed by the Contractor shall consist of the following:

A. Geotechnlcal instrumentation monitoring activities and
recording and submitting of data to the Site Engineering
Manager on schedules and frequencies as defined herein and
summarized in Table 1 or as. required otherwise by Bechtel.

9. maintaining records of
locations, status, and
accuracy and reporting
Manager, and,

C. Maintenance, including
equipment as necessary
Manager when equipment
specified herein.

all geotechnical Instruments including
events which may affect instriment
any changes to the Site Engineering

calibration, of geotechnical monitoring
and notifying the Site Engineering
will not function within the accuracy

D. Identifying maintenance needs for:

(i) Geotechnical instruments Including repair cleaning,
splicing or any other work required to keep instruments
in working condition.

(ii) Labeling and protection of geotechnical instruments
including providing steel collars, timber barricades,
rotective caps or other suitable protection and
abeling of instruments such that all instruments are

identifiable at all times.

(Iii) Relocation of structural benchmarks as required.

(1v) Providing access to geotechnical Instruments as required
for taking readings including providing or moving
scaffolding or any other materials, objects or equipment.

LIST OF INSTRUMENTS

and number of Instruments to be monitored and reference tables are as

2.2

The type
fol lows:

Instrument Type A

1. Structural Benchmarks and
Settlement Points

2. Piezo eters

-5-
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Instrument Type Approximate Number Table

3. Relief Yells 774 4

4. -Incllnameters 12 5

The number of instruments listed are approximate only. Instruments may be
added, deleted or relocated as deemed necessary by the Contractor, with prior
written notification to Bechtel.

2.2.1 Additional Instrmentation

The need for Installation of additional major instruments requiring the
services of specialty geotechnical contractor(s) and equipment shall be
transmitted by the Contractor to Bechtel in writing. The Contractor shall
prepare the technical specifications and other documents required for
installation of such instrments by specialty geotechnical contractor(s) under
separate contract(s). The Contractor shall provide technical guidance during
the field work.

2.3 SURVEYING CRITERIA

Surveying is required for monitoring the structural benchmarks and settlement
points. The survey shall be performed In accordance with the criteria
supplied by the Contractor.

2.4 IMSTRWENTATION MAIMMTEANCE

2.4.1 System Documentation

The Contractor shall maintain an accurate listing of all instruments including
their horizontal and vertical locations. The Contractor shall notify the Site
Engineering Manager of all significant changes In the geotechnical instrumenta-tion system.

2.4.2 Identification

The Contractor shall identify maintenance needs for the currently existing
marking system which provides a visible ftor of identification of all
geotechnical instruments in the field. The Identification shall include the
instrument nucber as shown on the tables referenced in Section 2.2 above, type
of instrument and revision nmber of Instrusent, if any.

Identification (by others) shall be painted on or attached to an adjacent
permanent structure or on the Instrument casing. Identification shall be
placed in highly visible locations and shall be moved or replaced Shte
obstructed or covered by construction activities.

-6-
4634a/0135a



9Y510YSlO04
Rev. 6

2.4.3 Protection

The Contractor shall inspect the condition of protection for geotechnical
instruments Including steel collars Into floors or steel sleeves which are
slipped over the top of instruments. For instruments outside the structures,
the condition of barricades for protecting instruments from damage by
construction or maintenance equipment shall be inspected. Barricades shall be
painted in a higbly visible color by others.

2.4.4 Redevelopment

The Contractor shall identify the need for redevelopment or cleaning, by air

or water jetting, tube-type instruments which may become plugged.
Alternatively, plugged instruments may be decommissioned by the Contractor
after prior written notification to Bechtel.

2.4.5 Abandoned Instruments

Permanently damaged or inactive instruments (e.g., pipes, casings, mandrels)
shall be abandoned, with prior written notification to Bechtel, by filling
with grout or other such suitable means, to prevent potential hydraulic
coruinication between the various aquifers penetrated by the instrument, as
well as to prevent possible local adverse effects of collapse of thei nstrument role.

For each abandoned instrument, the Contractor shall prepare a formal document
showing the Instrument Identification, date, reason for abandoning and
detailed procedure used. The documents shall be transmitted to Bechtel for
project records.

2.4.6 Malntenance of Instruments

The Contractor shall identify the needs and, If applicable, prepare detailed
technical procedures for the maintenance of all geotechnical instruments on
the NCR and related facilities (Section 2.1.3D). Contractor recommended
maintenance work that does not require the services of skilled personnel or
supervision shall be performed by the Owner under the existing maintenance
services contract with direct technical guidance from the Contractor.
However, the maintenance needs requiring trained or experienced personnel
shall be performed by geotechnical contractor(s) under separate contract(s)
with technical direction from the Contractor, or minor maintenance items may
be performed by the Contractor at his option. The Contractor shall determine
if skilled personnel or supervision are required to perform the maintenance
work.

2.5 MONITORING ACTIVITIES

The specified frequencies shall be revised by the Contractor, as required, to
support engineering evaluation efforts. However, the Contractor shall notify
Bechtel in writing prior to changing the frequencies.

-7-
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2.5.1 General

All Instruments shall be read in conformance with the frequencies specified
herein. If deemed necessary by the Contractor, more frequent readings shall
be obtained to supplement the results of the observations and to support
evaluation of critical activities related to the meservoir. Based on the
evaluation-of data, the-Contractor ma, at anytme, revise the monitoring
frequency for any of the geotechnical instruments, wdth prior witten --
notification to Bechtel.

Inaccessible or damaged instruments which cannot be observed according to
schedule shall be reported to the Site Engineering Manager and noted in the
transmi ttal package.

The term Prefllltng Period" In this specification shall mean the period
before Auguth 1983 when planned raising of the reservoir began. The term
"Filling Period" shall mean from the start of planned filling (August 1983) to
the time the reservoir water level reaches the maxiimim operating level. This
period is divided into "During Filling" which shall mean the periods of rising
reservoir level due to planned pumping of water and *lurlngHoldt which shall
man remaining periods of approximately constant reservoir levels. The term
*Post Filling Period t shall man that period after the reservoir has attained
the maxima operating level. This period is divided into "0-1 yearsm "1-5
years' and 'After 5 years" of reaching the maximm operating level.

2.5.2 Structural Benchmarks and Settlement Points

2.5.2.1 Introduction

Structural benchmarks have been installed on the SpiliVay Structure and Makeup
Discharge Structure for monitoring of movments both during construction and
plant operation. These benchmarks shall be monitored as part of the
geotechnical monitoring program for the Main Cooling Reservoir.

Settlement points have been installed at approximately 3000-foot Intervals
along the centerline of the Main Cooling Reservoir embankment and at selected
critical locations.

2.5.2.2 Pemanent Structural Benchmarks

The locations of permanent structural benchmarks are shone in Table 2. The
need for additional benchmarks shall be transmitted to SDI.

Solid brass survey markers with flat or domed heads and with shank area of 0.4
sq. in. and shank length of 2 in. as manufactured by LUETZ or Bechtel approved
equal are used for structural benchmarks.

2.5.2.3 Settlement Points

The locations of Main Cooling Reservoir mtaulment settlement points are shown
in Table 2. The Contractor shall maintain a record of the status of
settlement points and shall report arn damage or alteration to the markers or
their location to the SE.

-8-
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2.5.2.4 Surveying

Surveying for structural benchmarks and settlement points shall be performed
in accordance with the criteria developed by the Contractor.

2.5.2.5 Frequency of Monitoring

Structural benchmarks and settlement points shall be surveyed at the
frequencies indicated in Table 1.

2.5.2.6 Reporting

The Contractor shall report the data to the Site Engineering Manager on the
Structural Benchmark Data Form (Figure 8) and the data shall be transmitted to
the SEN using the Data Control Form (Figure 7).

2.5.3 Pfezometers

2.5.3.1 Introduction

Standpipe piezometers have been installed at various locations around the
embankment to monitor the piezometric levels that develop in the foundation
sand layer, in the sand core, and in the horizontal drainage blanket beneath
portions of the embankment.

Pneumtic plezameters have been Installed In the sbankiment immediately
downstream of the sand core to monitor the plezometric levels In the
embankment.

Pipeometers damaged or destroyed by construction or maintenance activities
shall be abandoned. The Contractor shall provide complete documentation to
the SEN including the reasons, data and actual procedure used for abandonment.

2.5.3.2 Instrument Locations

The location of the piezometers by embankment station and their position on
the embankment are shown on Table 3 and Figure 3, respectively (Reference
Drawing 9Y51 0-H-1163).

2.5.3.3 Monitoring Equipment

The equipment used for obtaining the standpipe piezometer measurements shall
consist of a down-hole probe unit connected by an electric cable to an
ohmmeter-type gauge. Submergence of the probe's bare electrodes beneath the
water level in the piezometer activates the readout unit.

The equipment used for obtaining the pneumatic piezometer measurements
consists of a portable readout unit whuch, when connected to tubes attached to
the pneumatic transducer, will give a direct readout of embankment hydrostatic
pressure at the transducer location.

-9-
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2.5.3.4 Monitoring Procedures

A. Standpipe P ezometers

1. To obtain a measursent at the field'installation, probe
shall be lowered into the standpipe until a signal is
obtained at the read-out. The depth Is to be read to the
nearest 0.1 foot-t and recorded. ... ...

2. Step 1 shall be repeated by raising probe several feet and
reloaering, and data shall be recorded on the form.

3. Until two measurements within 0.1 foot of each other are
obtained, Step 2 shall be repeated.

4. Cap on standpipe shall be replaced after the probe is
removed.

S. Average of two or three measurements (as the case may be)
for each standplpe plezometer shall then be entered in the
"Readingso column on Reservoir piezometer data form (Fig.
9). Data shall be recorded to the nearest 0.1 foot.

B. Pneumatic Piezometers

These remote sensing devices consist of two tubes leading from
an observation station connected to two openings in the cell
body. Hydrostatic pressure exerted on the cell causes the
diaphragm to close. The procedures outlined below permit a
measurement of embankment hydrostatic pressure to be made by
allowing nitrogen to be introduced by one tube until the
pressures on both sides of the diaphragm are balanced thus
allowing air to return to the observation station through the
second tube.

1. Check zero setting on Output Pressure guage with Transfer
and Vent valves open. If adjustment is required, release
pressure within the gauge (i.e.. leave valves open),
carefully move the glass lens cover, and turn the
recalibrater screw until the pointer resets at zero.

2. Close all the valves on the Pneumatic Pressure Indicator.

3. Open the vent valve.

4. Adjust the Supply Pressure to approximtely 140 psi by
turning the Supply Regulator handle clockwise.

5. Adjust the Metered Input valve so that the Flometer reads
a flovrate of 0.1 SCFH* with the Input Vent open.

-10-
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16. Close the Supply Pressure Regulator by turning the handle
counter-clocktw se.

17. Open the Vent and Transfer valves to zero the Output
Pressure gauge.

18. Close a!l valves except the Metering valves.

C. Reservoir Level

At the completion of a cycle of monitoring the piezometers, the
elevation of water level in the Reservoir shall be measured at a
suitable location and noted on the data form. The elevation
shall be measured to the nearest 1/10th of a foot and designated
"PRES' for reporting purposes (example: PRES +27.8 ft).

2.5.3.5 Frequency of Monitoring

The piezometers shall be monitored at the frequencies indicated in Table 1.

Plezometers shall be read in a manner so that all embankment plezometers are
read within one worktng week for any given cycle of readings. Each cycle of
readings (and every second cycle during initial filling) shall coincide with a
cycle of relief well flow readings.

2.5.3.6 Reporting

When plezometers are installed, the initial data shall be reviewed and the
readings taken before the instrument stabilizes need not he reported. The
piezemeter data shall be reported to Site Engineering Manager on the Reservoir
Piezometer Data forms for the standpipe and pneumatic piezometers (Figures 9
and 12 respectively) and transmitted to the SEN using the Data Control Form
(Figure 7).

2.5.4 Relief Wells

2.5.4.1 Introduction

Relief wells have been installed around the downstream perimeter of the Main
Cooling Reservoir embankment to relieve foundation hydrostatic pressure in the
permeable soil layers beneath the embankment. The relief wells are
free-draining and self-contained. The monitoring specified herein consists of
the periodic measuring of the rate (volume per unit of time) of water flow
from the discharge pipe of each flowing well.

The location of relief wells are tabulated In Table 4 by their station number
along the Main Coollng Reservoir embankment.

-12-
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2.5.4.2 eonitorfng Procedures

Flow from relief wells shall be measured using a graduated container and
stopwatch. The flow shall be measured without raising the flap valve at the
end of discharge pipes. However for the next (after Novmber 25, 1985) two
cycles of monitoring, the rate of flow from the relief wells shall also be
measured after raising the flap valves and allowing the flow to stabilize to a
steady stream. Flowrate can be measured in any unit, but in all cases the
readings shall be converted to and reported in gallons per minute (g9p). The
effluent shall be visually checked for fines by holding the container against
light. A qualitative coment (e.g., highly turbid, lightly turbid, or clear)
shall be noted on the form. If silt is present in the discharge pipe due to
drainage ditch flooding. it shall be so noted. The flow shall be measured at
least twice to achieve repeatabilit. The rate of flow, or if not flowing, an
appropriate note, e.g. "DRY, "UNDER WATER," "INACCESSIBLE," shall be recorded
on Relief Well Flow Report (Figure 10). Water level in the Reservoir at the
time of monitoring relief well flow shall also be noted on the Flow-Report
Fem.

The Contractor may, at his discretion, but with prior written notification to
Bechtel, use alternate monitoring pmcedure(s) for relief wells that are
accessible, but may have their discharge pipes tenporarily underwater.

2.5.4.3 Frequency of Monitoring

The rate of flow from relief wells shall be measured at the frequencies
indicated in Table 1. Readings shall be taken in a manner so that all relief
well flows are read within one working week. Schedule of relief well readings
shall be coordinated with piezometer readings as specified above in 2.5.3.5.

The metallic relief well discharge flap valves (pre-1981) shall be inspected

on a monthly basis.

2.5.4.4. Reporting

The relief well data shall be reported to the SEN on the Relief Well Flow
Report Form (Figure 10) and transmitted under the Data Control Form (Figure 7).

2.5.5 Inclinometers

2.5.5.1 Introduction

Inclinmeters have been installed at selected stations on the Maln Cooling
Reservoir embankment to monitor horizontal ground movement at those stations.
Each of the monitored stations have three inclinoeters - one at the
embankment crest, one on the upstream face at an approximate elevation of 50
feet, and the third one on the mbarcument dowstrem bern.

~-13-
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2.5.5.2 Location

The inclinometer sets are located at approximately Stations 262 + 00,280 + 00, 318 +.20 and 341 + 50 of the Rain Cooling Reservor embanent•and

tabulated by their numbers in Table 5.

2.5.5.3 Method of Measurement

The inclinmeter sensor, referred to as a torpedo, is moved through the
permanently installed aluminum or plastic casing along four internal
longitudfnal grooves which guide the torpedo. Variations detected by the tilt
sensor show on a portable indicator and are read and recorded.

Procedures for performing inclinometer measurements shall be as follows:

A. The groove or slot orientation shall be recorded. The slots are
designated as A+, A-, B+, and 8- as shown on Figure 6.

B. Wi1th the inclinometer sensor, cable and readout unit connected,
the torpedo is lowered with its upper wheel in the A+ groove
(for a biaxial device this will give inclinations for the A+ and
B+ directions).

C. The torpedo is then lowered to a reference point established
during calibration. The cable may be fixed by an extension
cable clamp while awaiting stabilization of the readings on the
indicator unit. Once stabilized, the complete readings are
reorded.

0. The cable is then pulled up 2 feet, and another reading taken.
Readings are continued in tris manner at 2-foot incrments until
the top of the casing is reached.

E. After reaching the top of the casing the torpedo is removed and
rotated 180 degrees then is inserted back Into the grooves
(upper wheels In the A- groove). The instnument is then rea4y
to record the inclination with respect to the A- and B-
directions.

F. The procedures outlined in steps B through D shall be repeated.

2.5.5.4 Frequency of Monitoring

The Inclinometers shall be monitored at the frequencies indicated in Table 1.

-14-
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2.5.5.6 Reporting

The inclinometer readings shall be reported to the Site Engineering Manager on
the Inclinometer Data Form (Figure 11), and transmitted under the Data Control
Form (Figure 7).

2.6 RECORDING OF READINGS

2.6.1 General

Readings shall be entered by the Contractor's field personnel on the forms as
specified herein, and recorded on hand held Input devices at the discretion of
the Contractor.

2.6.2 Transmittal of Data

The data (original forms) shall be aisembled into "a package (Data Package),
and transmitted to SEN on a monthly basis under a Data Control Form in Figure
7. However, during periods when the reservoir level is befng raised the Data
Packages will be transmitted on a blweekly basis. The Data Control Form shall
be signed by the Contractor certifying that the data forms have been checked
for completeness and that all "readable' instrments have been monitored by
qualified personnel following the specified procedure. The data packages
shall be nnmbered sequentially by the Contractor starting with ROOL. While
the original forms shall be transmitted to SEN, the HRE shall maintain a copy
of each package transmitted for traceability.

2.6.3 Completion Check

The Data Packages transmitted to the SEN shall be checked by the Contractor
for completeness of the comprising documents. As a minim.um, the Contractor
shall check that all the data forms in the package are completely filled out
and that all the readable Instruments have been read per established schedule.

2.6.4 Control of Reading in Error

A faulty reading shall be cancelled by a red line. Readings shall never be
erased.

Errors discovered by the Contractor after processing the data shall be
corrected and reported as soon as possible. Replacement data must have the
same date (I.e., same year, month, date and hour), and, Instrument and point
identification as the erroneous data.

Also, should a question arise regarding the data during processing by Bechtel,
the Inquiry will be transmitted to the Contractor. In the event a correction
to previously submitted data is required, the Contractor shall process the
correction in accordance with the provisions In Section 2.6.4.1.

-I
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2.6.4.1 Retransmittal of corrected data

Corrected data shall be transmitted to SEN under a second Data Control Form.
The form shall carry the data package number of the original submittal and
shall be labeled OCORRECTIONO in the 'Package Contentso block.

All corrected data pertaining to each month's measurements shall be forwarded
to the SD4 &o later thanthe 15th day of the next month.

3.0 DATA MANAGEMMNT

The completed original data packages shall be retained by the Sf1 for eventual
hand-over to the Omner. The SEN shall maintain an up-to-date file of the
original data packages.

3.1 REDUCTION

The data shall be entered into the GEMP data base by Owner. The data base
shall be checked for accuracy and maintained by a qualified engineer.

3.1.1 The 6EMP software shall be maintained by the SD? until turned over to
the Owner. Responsibilities shall include data manipulations and outputs,
changing fields, entering new instruments, input and output modes.

3.2 DATA INTERPRETATION AND EVALUATION

Bechtel shall transmit the reduced data plots, In a mutually agreed-upon
format, to the Contractor through computer linkups or hardcopies at an
established schedule.

3.2.1 The Contractor shall review, analyze and evaluate the data from Data

Packages and the reduced data transuittals per Specification 9Y51OHS1014.

4.0 INSPECTIONS

4.1 GWRAL
The objective of the inspection prograu is to evaluate the performance of the

XCR embankment and appurtenant structures for the purpose of identifying
existing or potential conditions that could affect structural Integrity. This
involves evaluation of the interrelationsips of the design of structures and
embankment.

4.1.1 The Contractor shall be responsible for all Inspections of the NCR
embankment and related structures. Detailed technical conditions for the NCR
inspection program shall be prepared by the Contractor for carrying out his
responsibilities.

-16-
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4.1.2 Project requirements relative only to the documentation and
administrative aspects of the inspeotion program are set forth In the
followi ng sections.

4.1.3 The inspection reports prepared by the Contractor shall conform, in
principle, to the general format reconmended by Dames and Moore In the MANUAL
- for Inspection Programs for Cooling Lake Dams, Embankments and Associated
Toundments owned by Houston Lighting and Power Cwmpavi dated August, 1979
(T*id No. YS7OXMO-aAHL).

4.2 DAILY INSPECTIONS

4.2.1 Inspection of the 1CR embankment, during reservoir filling, shall
consist of the follotigng:

a. Daily inspection tour by horse or slow moving vehicle around the

NCR.

b. Daily on-vehicle inspections

c. Inspection of problem areas as needed

d. During reservoir hold periods the inspection frequency my be
modified at the option of the NCR Engineer.

4.2.2 Weekly Inspection Reports (WIR) shall be prepared and signed by the
Contractor. The reports shall be prepared once a week during periods when the
reservoir level Is being raised and once every two weeks for the rmainder of
the time. The WIRs shall be nimbered sequencially starting with
PICR-85-WIIR-O01.

4.2.3 The original signed WIRs shall be transmitted by the Contractor per
Appendix A. The Contractor shall maintain an up-to-date file of the WIRs at
site.

4.3 PERIODIC INSPECTIONS

4.3.1 Periodical inspections shall be performed to formally review the
overall performance of the NCR embatikment. The inspection shall include both
an on-site inspection and review of WIRs, Data Packages. Data Plots and
presentations from the Contractor.

A guide format and other details for Periodic Inspections shall be prepared by
the Contractor. Requirements my be changed by the Inspection Term as
requl red.

4.3.2 Regular Periodic Inspections shall be performed by an inspection team
established by the Contractor who shall also co-ordinate the on-site
activities for inspection.

-17-
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4.3.3 Upon completion of each periodic inspection, Inspection team shall
prepare and submit a report to Bechtel. The Regular Periodic Inspection
Reports (PIRs) per established format shall be co-ordinated by the
Contractor. The PIRs shall be reviewed and signed by the members of the
inspection team. The PIRs shall be numbered In accordance with TPNS by STP
Records Management System (9YSIONRXXXX).

4.3.4 -- The PIRS shall be tinimitted by the Cohtractor t-fSechtel per
Appendix A. The Contractor shall maintain an up-to-date file of the PIRs.

4.4 SPECIAL INSPECTIONS

4.4.1 Special Inspections shall be performed as required, to address
specific conditions or features requiring evaluation and to support ongoing
engineering evaluations. Conditions which may warrant special inspections
include:

1. Occurrence of unusual natural events; e.g., earthquakes,
tornadoes, hurricane, local intense precipitation, etc. near the
Reservoir, that, in the opinion of the Contractor could affect
the integrity of the MCR structures.

2. When key points in startup are reached during construction;
e.g., the spillway passes the first major flood, the Circulating
Water system starts operating, the Slowdown System starts
operating.

3. Any other condition detected by the Contractor, which, in his
opinion, warrants onsite Inspection. This may include items
Identified by maintenance crew, monitoring crew and/or other
inspections.

4.4.2 These Inspections shall be performed by technical personnel
designated by the Contractor who shall also determine the scope and schedule
for each Inspection.

4.4.3 Upon completion of the special Inspections, inspection personnel
shall prepare and submit a report to Bechtel per Appendix A. The report shall
document the observed site conditions or features, results of evaluation, and
recomendations.

5.0 CR-ACTION ITE]S LIST

5.1 As part of the Periodic and Special Inspection Reports or when the
Contractor deems necessary, a list of recommended major work items relative to
NCR embankment shall be prepared. Each major work item shall be numbered
uniquely abd sequentially starting with 854-CR-0. The running list of major
work items shallbe transmitted to SEN upon cmpletion of the Inspection for
coordination of remedial actions.

0
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5.2 Regular maintenance or minor repairs shall be coordinated by the
Contractor with SEN, Owner and Owneras maintenance crew supervisor on a weekly
basis. Specific repairs viil be identified and incorporated into the
maintenance crews work schedule. A copy of the work schedule showing
completed and outstanding items of work vill be obtained by the Contractor on
a weekly basis. The Contractor will maintain a record of all work completed.

6.0 EMERGENCY ACTION

6.1 EMERGENCY NOTIFICATION

Emergency notification shall be the responsibility of the Contractor.
Bechtel, Constructor, the Owner's maintenance crew and the Owner will assist
the Contractor to the extent possible.

6.2 Whenever a situation considered potentially hazardous to the NCR
embankment Is observed during Inspection, monitoring or maintenance, the
designated personnel shall be lmedlately notified verbally.

7.0 EMERGENCY PEPARATION WOV

7.1 The list of materials and services that may be required for immnediate
repairs In case of emergencies shall be prepared by the Contractor.

7.2 The Contractor shall be responsible for maintaining the list in a
current status.

7.3 The Contractor shall be responsible for inspection to ensure that the
stockpiles and other services are maintained in proper order. Naintenance
needs shall be reported to SEN.

7.4 The Contractor shall prepare the documents detailing the procedures
to be followed for the medial work in case of emergencies.

-19-
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TABLE I

FREQUENCY OF GEOTECHNICAL IKSTRUMNTATION MONITORING FOR MAIN

Page 1 of 1

Frequency of Monitoring

COOLING RESERVOIR

PREFILLING
PERIOD

Instrument
Type

Structural
Benchmarks and
Settlemnt Plates

P1 ezometers

Relief Wells

Incli nometers

FILLING
PERIOD

Durng During
Filling Hold

Monthly BimonthlyMonthly

Monthly

Monthly

Monthly

0-1 ,year

Bimonthly

Monthly

Monthly

Monthly

POST FILLING
PERIOD

1-5 years

Quarterly

Bimonthly

Bimonthly

Bimonthly

Alter
5 years

Semiannually

Quarterly

Quarterly

Quarterly

Biweekly

Biweekl~y

Biweek~ly

Monthly

Monthly

Monthly

Notes:

(1) The prefix *bi-' shall mean "once every twon; for example, btieekly is once every
tIo weeks.

(2) The different periods used In this table are described in Section 2.5.1 of this
specification.

0
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TABLE 2

MAIN COMLING RESERVOIR SETTLEMENT POINT DATA

Page 1 of 2

settlement
Point NO.

1
4
5
a
9

10
Ica
11
12
13

14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30
31
32
33

tmuavmer.
Station

Destroyed
90+00

130 + 00
160 + 00
180 + 00
190+ 00
Destroyed
Destroyed
345+00
390+00

420* 00
480+ 00
515 + 00
535 +00

625 +00Destroyed
30 + 00
30+00

50+ 00
50+00
70+ 00
70+ 00

90+00
112 + 00
112 + 00
160 + 00
180+00
190 + 00

Point No.

34
35
36
37
38
39
40
41
42
43

44
45
46
47
48
49
so
51
52
53

54.
55
56
57

_umuilout
Station

120 + 00
210 + 00
250+00
250+00
270 + 00
270 + D0
310 + 00
310+ 0
345+ W0
365+ 00

365 + W0 (3)
365 + W0
390+ 00
420 +00
450 + W0
450+ 00
480 +00
515+00
S35 4 00
561 + 75

595 + 00
625+ 00
640+00
640 + 00

S

1. Settlement Points 22 to 57 were installed In October 1983.

2. Of the two settlement points in same embankment station, one is a shallow
settlment point and the other one Is a deep settlement point.

3. All Settlment Points (except No. 44) are located on the embankment crest.

0
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TABLE 2

PAIN COOLING RESERVOIR PERMANENT STRUCTURAL BENCHMARKS

Page 2 of 2

Bencloark Approx.No. Coordilnates Elpev. Location

BM1-545 M45.172.51 ES55632.45 +67.25 Spll1•wy/Blowdom Structure
BN-544 K54,655.63 E55,309.87 +66.75 Reservoir Makeup Structure

4719a/0166a
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TABLE 3

MAIN COOLING RESERVOIR PIEZWETER DATA 0
Page 1 of 8

Reference Drawng: 9Y51 O-H-1163

Plez. Embank. Ti p* Ptiez. Embank. Ti p*
No. Station Elev. Location** No. Station Elev. Location**

PO-1 _Deleted from.Progrim P32 110 + 00 -18.0 0
P0-2 Deleted from Program P33 120 + 20 -23.0 C
P0-3 Deleted from Program P34 130 + 40 -7.0 A
P1-i 2 + 65 -8.0 B P35. 130 + 40 -7.0 B
P1-2 2 + 70 -16.0 B P36 130+40 -7.0 C
P1-3 2 + 75 -50.0 B P37 150 +00 -24.0 C
P2-1 2 + 65 -8.0 C P38 160 + 00 0.0 A
P2-2 2 + 70 -16.0 C P39 160 + 00 0.0 B
P2-3 2+ 75 -50.0 C P40 160 + 00 0.0 C
P3-1 2 + 65 -6.0 40011) P41 170 + 40 -3.0 C

P3-2 2 + 70 -16.0 400'(1) P42 180 + 25 -1.0 A
P3-3 2 + 75 -50.0 40011) P43 180 + 25 -1.0 B
P4 3 + 39 +9.0 C P44 180 + 25 -1.0 C
PS 7 + 00 -6.0 A P45 190 + 40 -2.0 C
P6 7 00 -6.0 9 P46 200 + 20 -7.0 A
P7 7 + 00 -6.0 C P47 200 + 20 -7.0 B
PS 7 + 00 -6.0 41511) P48 200 + 20 -7.0 C
P9 11 + 00 -1.0 A P49 209 + 80 -16.0 C
PlO 11 + 00 -1.0 B P50 219 + 80 -25.0 A
P1l 11 + 00 -1.0 C Psi 219 + 80 -25.0 B

P12 Deleted from Program P52 219 + 80 -25.0 C
S P13 20 + 00 -15.0 A P53 226 + 40 -20.0 A
P14 20 + 00 -15.0 5 P54 226 + 40 -20.0 B
P15 20 + 00 -15.0 C P55 226 + 40 -20.0 C
P16 30+00 -8.0 C P56 230 o 20 -17.0 C
P17 40 ÷20 -10.0 A P57 240 + 0 -23.0 A
P18 40 + 20 -10.0 B P58 240 +00 -23.0 B
P19 40 + 20 -10.0 C P59 240 + 00 -23.0 C
P20 49 + 80 -9.0 C P60 250 + 0 -21.0 C
P21 59 + 60 -9.0 A P61 260 + 25 -13.0 A

P22 59 + 60 -9.0 B P62 260 + 25 -13.0 B
P23 59 + 60 -9.0 C P63 260 + 25 -13.0 C
P24 70 + 20 -16.0 C P64 283 + 00 -9.0 A
P25 79 + 80 -15.0 A P65 283 + 00 -9.0 B
P26 79 + 80 -15.0 a P66 283 + 0 -9.0 C
P27 79 + 80 -15.0 C P67 290 + 25 -16.0 C
P28 89 + 20 -9.0 C P68 300 +00 -19.0 A
P29 100 + 20 -5.0 A P69 300 + 00 -19.0 B
P30 100 . 20 -5.0 B P70 300 + 00 -19.0 C
P31 100 + 20 -5.0 D P71 310 + 00 -25.0 C

4720a/0166a 01-09-89
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TABLE 3

MP.IN COOLING RESERVOIR PIEZONETER DATA

Page 2 of 8

Reference Drawing: 9Y51 0-H-1163

Plez. Eftank. Ttp* Piez. Embank. Ttp*
No. Station Elev. Location** No. Station Elev. Location*

P72
P73
P74
P75
P76
P77
P78
P79
P80
P81

P82
P83
P84
PS5
P86
P87.pas
P89
P90
P91

320 +
320 +
320 +
330 +
350 +
359 +
359 +
359 +
370 +
380+

D0
D0
00
25
00
60
60
60
20
00

P92
P93
P94
P95
P96
P97
P98
P99
P100
P101

P102
P103
P104
P105
P106
P107
P108
P109
Pl10
Pill

380
380
389
400
400
400
410
420
420
420

430
440
440
440
450
460
460
460
470
491

491
491
501
511
511
611
521
531
531
531

+00
+00
+50
+50
+50S
+50
+00
+00
+00
+00

-8.0
-8.0
-8.0

-21.0
-17.0
-0.0
-0.0
-0.0

-26.0
-24.0

-24.0
-24.0
-24.0
-22.0
-22.0
-22.0
-23.0
-22.0
-22.0
-22.0

-22.0
-4.0
-4.0
-4.0
-4.0

-22.0
-22.0
-22.0
-20.0
-22.0

-22.0
-22.0
-16.0
-22.0
-22.0
-22.0
-15.0
-13.0
-13.0
-13.0

A
a
C
C
C
A
B
C
c
A

B

C
CA
B
C

C

A
B
C

C
A
B
C
C
A
B
C
C
A

B
C
C
A
B
C
C
A

8

B
c

P112Pl 13
PIl14

PIl16P117P114

Pl19
P120
P121

P122P119

P124
P125
P126
P127
P128
P129
P130
P131

P132
P133
P134
P135
P136
P137
P138
P139
P140
P141

P142
P143
P144
P145
P146
P147

P148
P149
P150
P151

590
601
610
610
610
619
629
629
629
639

+40
+00
400
+00
+00
+00
+00
+ c0
+00
+00

541 + 00
550 + 50
550 +60
550 + 50
570 + 35
570 + 35
570 + 35
580 + 40
590 +40
590 +40

-10.0
-3.0
-3.0
-3.0

-11.0
-11.0
-11.0
-13.0
+4.0
+4.0

+4.0
-12.0
-12.0
-12.0

-6.0
-13.0
-13.0
-13.0
-13.0
-14.0

C
A
B
C
A
B
C
C
A
B

C
C
A
B
C
C.
A
a
C
C

C
400'(1)

C
C
C
C
C
C

C
A
B
C
A
B
A
a
A
B

D0
20
20
20
50
10
10
10
90
D0

G0
00
00
00
DX
00
00
00
0O
00

Deleted from Program
Deleted from Program
652 + 00 -16.0
652 + 00 -16.0
245 + 00 -6.6
255 + 05 -6.7
265 + 95 -8.3
272 + 05 -12.8
278 + 00 -12.4
233 + 95 -13.8

248
105
105
105
135
135
153
153
270
269

440
+00
+00
+00
+00
+00
+ 70
+50
+00
+80

-10.8
0.0

-4.5
-7.5
16.8
19.2
17.6
17.3
16.8
16.1

4720.101 66~ 
01-09.89

4720a/0166a 01-09-49
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TABLE 3

MAIN COOLING RESERVOIR PIEZONETER DATA 0
Page 3 of 8

Reference Drawing: 9Y51 0-H-1163

Plez. Embank. Tip* Ptez. Embank. Ttp*
No. Station Elev. Location** No. Station Elev. Location**

P154

P155
P156
P157
P158
P159
P160
P161

250 +-00
250 + 00-
559+ 50
559 + 50
318+ 00
318 + 00
365 + 10
405+ 00

(2)
(3)

-8.8
43'A
24.9
23.9
-3.8
-5.0

-13.2
-13.8
-16.7
-17.9

A
B
A
B
A
B
A
C

P162
P163
P164
P165
P166
P167
P168
P169
P170
P171

P172
P173
P174
P175
P176
P177
P178
PI179
P180
P181

(4) -17.1
7 + 00 26.4

Deleted fram Program
11 +00 26.9

Deleted from Program
20+00 26.7

Grouted
40+20 26.4

Grouted
59 + 60 24.0

Grouted
79 + 80

Grouted
100 + 20
Grouted
132 + 65
Grouted
160 + 00
Grouted
180 + 25

25.5

22.3

22.2

18.9

16.2

(5)

(5)

(5)
(7)
(5)
(7)
(5)

(7)
(5)
(7)
(5)
(7)
(5)
(6)
(5)
(6)
(s)

(6)
(5)
(6)(5)

(6)
(6)
(5)
(6)
(5)

P192
P193
P194
P195PiNsP196
P197
P198
P199
P200
P201

P202
P203
P204
P205
P206
P207
P208
P209
P210
P211

P212
P213
P214
P215
P216
P217
P218
P219
P220
P221

P222
P223
P224
P225
P226
P227
P228
P229
P230
P231

Grouted
283 + 00
Grouted
300 + 00
Grouted
320+ 00
Grouted
359 + 60
Grouted
380 + 00

Grouted
400 + 50
Grouted
420 + 00
Grouted
440 + 20
Grouted
460+ 10
Grouted
491 + 00

Grouted
511 + 00
Grouted
531 + 00
Grouted
550 + 50
Grouted
570 + 35
Grouted
590+ 40

Grouted
610 + 00
Grouted
629 + D0
Grouted
652 + 50
Deleted
Grouted
Grouted
Deleted

16.2

15.5

15.5

16.0

22.1

29.5

23.1

24.6

26.7

26.6

24.2

23.9

26.4

29.1

26.2

27.3

29.0

29.3

(6)
(5)
(6)

(6)
(5)
(6)

(6)
(5)
(6)
(5)

(6)
(5)
(6)
(5)
(6)
(5)
(6)
(5)
(6)
(5)

(6)
(5)
(6)
(5)
(6)
(5)
(6)
(5)(6)
(5),

(61
(6)
(6)

(6)
(5)

0

P182
P183
P184
P185
P186
P187
P188
P189
P190
P191

Grouted
200+20 20.3
Grouted
219 + 80 19.7
Grouted
Deleted from Program
Grouted
240 + 00 19.0
Grouted
260 + 25 17.3

from Program
450' (8)
900'(s)

from Program

4720a/01 66a 
01-09-89

4720a/0166 01-09-89
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TABLE 3

MUII COOLING RESERVOIR PIEZOWEER DATA

Page 4 of 8

Reference Drawing: 9Y51 0-1163

P1ez. Embank. Ttp* Piez. Embank. Tip*
lb. Station Elev. Locatlonat No. Station Elev. Location**

P232
P233
P234
P235
P236
P237
P238
P239
P240
P241

P242
P243
P244
P245
P246
P247
P248
P249
P250
P251

Deleted from Program
Grouted 45011(8)
Grouted 900'(8)
125 + 50 -11.1 C
135 + 00 -9.0 C
140+00 -22.0 C
145 + OD -21.4 c
155+50 -22.0 C
159 + s0 -22.8 C
175+00 -2.6 C

S

P252
P253
P254
P255
P256
P257
P258
P259
P260
P261

497
506
516
526
536
555
559
565
615
625

634
115
440
465
545
248
248
262
294
340

344
368
362
384
391
395
416
427
435
443

00

50
50
50
50
50
00
00
00

00
00
8O
80
oO
OD
008O

25
75
00

OD00

00
00
40
O00

55
so
60
26

-19.2
-16.6
-10.2
-15.0
-14.2

4.2
-54.4
-15.3
-4.7
0.9

-6.2
-18.9
-17.6
-17.5
-0.7

-10.2
-10.1
-12.9
-12.3
-23.1

-24.4
-2.0

-25.8
-19.6
-20.7
-25.2
-23.4
-20.7
-24.9
-22.4

D
D
0
D
D
D
D
D
C
C

C
C
D
D
D
C
C
C
C
C

P272
P273
P274
P275
P276
P277
P278
P279
P280
P281

P282
P283
P284
P28S
P286
P287
P288
P289
P290
P291

P292
P293
P294
P295
P296
P297
P298
P299
P300
P301

P302
P303
P304
P30S
P306
P307
P308
P309
P310
P311

187 + 75
195 +05
201 + 80
212 + 80
217 + 00
639 + 00
641 + 60
641 + 60
644+ 20
644 +20

646 +80
646 + 80
649 +40
649 + 40
655 + 00
655 + 00

04 + 87
04 + 87
09 +00
09 +00

446 +
454,+

593+
597 +
605 +
648+

19+
83'

185 +

g0
45
00
45
00
00

D0
45
24

-21.3
-19.5

-409
-2.6
-3.0

-11.6
-14.8
-10.9
-0.6
-0.1

-1.2
-5.0
-8.3

-10.1
-15.7

2.3
1.3

-14.9
1.5

-11.6

-1.7
-6.6

-16.2
-8.9
-7.6
-6.3
-1.3
-2.3
-1.6
0.4

0.8
-0.2

1.1
0.4

-16.1
-2.5
-7.9

-18.8
-1.5

-18.1

D

0
D
D
C
C
C
C
0
0

C
C
C
c
C

A
C
A
C
A

C
A
C
A
C
A
C
A
C
A

C
A
C
A
C
A
C
A
C
A

P262
P263
P264
P265
P266
P267
P268
P269
P270
P271

C
C
C
D
D
D
D
D
0
D

13+
13 +
15+
15 +
17 +
17 +
22 +
22 +
25 +
25+

25
25
s0

75
75
60

00
D0

p
4720a/0166a 

01-09-89
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TABLE 3

MAIN COOLIING RESERVOIR PIEZONETER DATA 0
Page 5 of 8

Reference Drawln: 9Y51 0-H-1163

Piez. Embank. T p* Piez. Embank. Tlp*
No. Station Elev. Location** No. Station Elev. Location**0

P312
P313
P314
P31 6
P316
P317
P318
P319
P320
P321

27
27
30
3Z
32
35
35
37
37
35

+,50
+50
+00
+55
+55
+00
+00
+ 65
+ 65
+ 10

-1.1
-10.3
-10.4
-3.5

-19.5
-15.3
-20.2
-18.8

2.2
3.6

C
A
A
C
A
C
A
C
A
D

D
D
D
D

P352(PZ23) 653 +
P353(PZ22) 654 +
P354(PZ21) 54 +
P355(PZ20) 0 +
P356(PZ19II) 0 +
P357(PZJ9S) 0 +
P358(PZ19) 0 +
P359(PZ19N) 0 +
P360(PZ19E) 1 +
P361 (PZ18) I *

96
44-
9o
39
57
89
89
89
21
37

89
39
20
70
15
70
20
20
70
20

P322
P323
P324
P325
P326
P327(K-1)
P328(K-2)
P329(K-3)
P330(K-4)
P331 (K-5)

P332(K-6)
P333(K-7)
P334(K-8)
P335(K-9)
P336(K-10)
P337(K-11)
P338(K-12)
P339(K-13)
P340(K-14)
P341(PZ38)

37 + 50 -10.1
34+40 -0.1
38+80 3.4
32+ 55 10.7

Deleted from Program
92+50 -0.0
92+50 -4.4
92 + 50 1.3
97 + 50 -6.7
97 +50 -6.5

P362(PZ17)
P363(PZ16)
P364(PZ15)
P365(PZ14)
P366(P113)
P367(PZ12)
P368(PZ1J1)
P369(PZ10A)
P370(FZ1O0)
P371 (M'9)

102
102
107
107
115
102
100
102
102
130

+
4
+
+
4
4
+
4
+
4

so
50
50
50
O0
50
00
50
50
69

-11.5
-0.3
8.8

-5.7
-9.2
-8.9
-8.1
14.8
10.0
31.3

B
C

(9)
C.

(9)

B
C
C

(9)
(9)
(9)
(9)
C
D
A

P372(PZ8)
P373(PZ7)
P374(PZ6)
P375(PZS)
P376(PZ4)
P377(PZ3)
P378
P379
P380
P381

P382
P383
P384
P385
P366
P387
P388
P389(SP1)
P390(SP2)
P391 (SP3)

1 +
2+
3+
3+
4+
4,
5+
5+
5+
6+

26.7
18.0
26.8
25.2
25.8
25.9
27.1
26.1
26.1
27.2

26.0
19.3
17.3
23.7
-1.1
0.8

12.4
12.5
-1.0
10.0

8.5
8.7
1.0
8.6
9.2
8.6

-10.6
-1.0
-1.6

-11.4

-10.0
-5.4
-5.9
-4.3
-0.4
2.2
1.611.1

20.8
26.0

151(10)
190(10)-150(10)

190(10)
151(10)
134(10)
151(10)
170(10)
51(10)

190(10)

151(10)
190(10)
151(10)
190(10)151(10)

190(10)
151(10)
189(10)
189(10)
152(10)

6
7
7
a
9
9

99
180
181
319

319
448
448
448
570
570
570
225
226
225

+ 69
+ 15
+ 69
+20
+01
+ 39
+93
+ 93
+ 18
+ 70

486
+ 18
*43
+85
+ 35
* 77
+88
+88
+ 10
+ 89

190(10)
151(10)
190(10)
152(10)
190(10)
151(10)

0
C
C
C

P342(PZ31) 130 + 82
P343(PZ32) 130 + 95
P344 Delted from
P345(PZ28) 651 + 59
P346(PZZ6A)651 + 90
P347(PZ26) 652 + 46
P348(PZ24A)652 + 94
P349(PZ25) 652 + 95
P350(PZ24) 653 + 40
P351(PZ22A)653 + 94

30.4
30.2
Program
17.0
24.9
18.5
26.5
27.3
25.6
26.6

A
A

190(10)
190(10)
190(10)
190(10)
151(10)
190(10)
190(10)

C
C
C
C
C
C
C

243(1O),(il)
172(10),(11)

77( 10), (11)

4720a/0166a 
01-09-89

I, 4720a/O166a 01 -"98

I
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TABLE 3

MAIN COOLING RESERVOIR PIEZONETER DATA

Page 6 of 8

Reference Drawin: 9Y51 O-H-1163

Ptez. Embank. Ti p* PiezL Embank. Tip*
No. Station [lev. Location** No. Station Elev. Location**

P392 (TP1)
P393(TP2)P394
P395,

P396
P397
P398
P399
P400
P401(14)
P402(14)
P403(14)
P404(14)P405(14)

P406(14)
P407(14)O P408(14)
P409(14)
P410(14)

P411(14)
P412(14)
P413(14)
P414(14)
P415(14)

P416(14)
P417(14)
P418(14)
P419(14)
P420(14)

P421(14)
P422(14)
P423(14)
P424(14)
P425(14)

P426(14)
P427(14)
P428(14)
P429(04)
P430014)

?25 +
226 +
40 +
40+
49 +
59 +
59 +
70 *
79 +
25 +
89+

105 +
165 +
172 +

177
197
205
213
236

252
257
269
275
280

286
297
305
314
322

327
335
347
354
376

386
389
397
400
405

25
69
20
20
80
60
60
20
70
00
40
00
0D
03

25
so
40
40
75

75
2S
00
00
so

25
20
20
90
8o

26
so
D0
00
05

so
90
25
5o
30

6.8
5.8

-12.3
-14.8

7.2
3.8
3.1
3.3
7.6
0.7

-1.6
8.2
3.7

-2.1

0.6
3.3
-7.2
-1.8
-4,2

-1.6
-2.1

-8.6
-3.1

-12.1

-2.8
-2.2
-2.7
-6.4
0.2

-10.4
-11.6
-9.6
-9.2

-15.0

-12.7
-11.8
0.2

-9.5
-1.3

293(10),(12) P431(14)
293(11),(12) P432(14)
(13b) P433(14)
(13a) P434(14)
(13b) P435(14)
(13b)
(13a) P436(14)
(135) P437(14)
(13b) P438(14)

D P439(14)
O P440(14)
D
C P441(14)
C P442(14)

481
491
511
531
550

÷

+
4.
4,

P443(14)
P444(14)
P445(14)

P446(14)
P447(14)
P448(14)
P449(14)
P450(14)

P451(14)
P452(14)
P453(14)

P454(17)
P455(17)
P456(17)
P457(17)
P458(17)

P459(17)
P460(17)
P461(17)
P462(17)
P463(17)

P464(17)
P465(17)
P466(17)
P467(17)
P468(17)

579 +
592 +
594 +
598 +
603 +

s0
00
00
00
50

45
03
65
50
00

O0
15
20
40
50

50
40
40

408+ 90
420+ 00
450 + 50
460 + 10
479 + 70

608
611
613
614
400

+"
+
4.
+"
+.

-15.1
-9.7

3.9
10.8
-1.7

-13.2-,19.8
-6.9

-12.1
6.3

0.8
1.7
5.3
4.3

-2.7

1.9
7.4
2.6
1.0

-16.5

-15.1
-0.6
1.6

31.2
29.9
30.0
30.2
30.1

30.2
30.2
30.1
30.0
29.9

31.0
30.5
30.1
30.2
30.0

D
0
D
D
D

0
D
D
D

0
C
C
C

C
C
C
C

80(15)

495' (15)(16)
(16)

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

400+
226 +
226 +

7
20
59

100
160

+00
+00
+60
+20
+00

200 +
226 4
260 ÷
300 +
3S9 +

400+
440 +

491 +
531 +
570 +

20
40
25
00
60

so
20
00
00
35

I 4720a/0166a 
01-09-89

472W/0166a 01-09-89
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TABLE 3

NAIl COOLING RESMRVOIR PIEZONETER DATA 0
Page 7 of 8

Reference Dravwnl: 9YS1 0-1-1163

Ptez. .Emank. Tfp* Ptez. Embank. T1p*
No. Station Elev. Locatlonl* No. Station Elev. Location**

P469(17)
P470(17)
P471(18)
P472(18)P473(18)
P474(18)
P475(18)
P476(18)
P477(18)
P478018)
P479(19)
P480(19)
P481 (19)
P482(19)
P483(19)
P484(19)

610 + 00
640 +-00-
110 +00
M15 + 00

132+ 70
137 + 50
152 + 75
352 + 00
364 + 80
568+ W0
132 + 80
152 e 85
455 + 50
457 + 0W
459 + 00
460 + 50

30.2
30.0
10.4
11.8
8.9
8.8
6.5

-0.6
4.6

17.4
7.9

10.3
7.4
8.1
7.7

12.5

A
A
D
D
C
C
C
C
C
D
C
C
C
C
C
C

I0

4720a/0166a 
01-09-89

4720a/0166a 01.-09--89
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Rev. 6

TABLE 3

MAIN COOLING RESERVOIR PIEZOWETER DATA

Page 8 of 8

*Tip Elevation refers to bottom of screen or sensor.
**See Figure 3 for locations A, B, C and D with respect to embankment

centerline.

A
B
C
D

a

U

a

Crest-downstream edge
Downstream berm
Along lined and unlined toe ditch.
Relief well line along Plant Area Drainage Ditch and
Relocated Little Robbins Slough

NOTES: (1) Left of embankment centerline per embankment section on
F'gr 3.

(2) N1,399.6l E 2,946,267.22
(3) N 360,898.79 E 2,947,070.52
(4) N 361,017.61 E 2,947,895.63
(5) At upstream edge of crest.
(6) On upstream bern (inside Reservoir).
(7) On upstream floor of Reservoir near embankment toe.
(8) Approximate distance from upstream toe of embankment.
(9) Vicinity of Kelly Lake beyond relief well line.
(10) Distance downsteam of embankment center line.
(11) -In spiliway chute
(12) On bank of stilling basin
(13) These piezometers were Installed in June 1986 per

recomuendation from Narza Engineering Co. for monitoring
PADD. The piezometers are located on edge of side slopes.
(a) These piezo aters are on north side of ditch.
(b) These piezometers are on south side of ditch.

(14) These piezomters were installed in February and March,
1987. Refer to Harza letter nos. ST-XH-YB-0271 and -0273
for as-built plezometer information.

(15) Approximate distance landward from the centerline of
Relocated Little Robbi ns Slough.

(16) Along the south side of the spilva1y discharge channel.
(17) These pnewuatic piezometers were installed In May and June,

1987 to monitor the pfezometric pressure in the downstream
embankment shell. For typical piezameter details refer to
Figure 3c.

(18) These piezometers were installed in March 1988. Refer to
Harza Letter No. ST-XH-YB-295 for as-built piezometer
infomation.

(19) These piezoneters were installed in November 1988. Refer
to Harza Letter No. ST-XH-YB-321 for additional
information. I

*
I 4720a/0166a



References: DWg. 9Y51 0-H-1161
Spec. 9Y510HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 1 of 31

No. 9YSOYSIO04

NCR
Well Sta

H-1
H-1A
H-1B
*-,.1 CW-ID

w-2
W-2AA
V-2A
W-2B
W-2C

W-3
W-3A
V-3MA
V-3B
W-3C

W-3DW-3E-E-4

W-4AW-46

W-4C
H-s
W-SA
V-SBV-SAA

0+00
0+50
1400
1+60
2+10

2+00
2+26
2+50
2+40
3+98

4+00
4+60
4.24
5+00
5+50

4+98
5+92
6+00
6+50
7+00

7+50
8+00
8+60

10+10
9+70

Top of Well
(Elev)
Note 1

26.10
26.00
26.00
26.10
25.94

26.60
26.50
26.10
25.97
26.06

26.80
27.00
27.00
27.00
26.60

26.35
26.46
26.20
27.00
27.10

25.70
26.30
26.60
27.06
27.00

Manhole
(Elev)

op Ground

31.26
30.73
29.52
31.25
30.00

30.98
30.81
30.39
30.20
29.36

31.13
31.40
31.17
31.32
30.84

30.34
30.38
30.44
31.11
31.75

30.94
30.67
30.83
31.27
30.74

28.2
28.2
28.2
28.2
28.4

28.2
28.2
28.8
28.2
28.3

28.2
28.2
28.2
28.2
28.1

28.3
28.6
28.2
28.2
28. 1

28.1
28.2
28.2
30.6
28.2

Screen
Length (Ft)

15.0
15.0
15.0
10.0
6.0

10.0
10.0
6.0
5.0
5.0

5.0
10.0
10.0
10.0
10.0

5.0
1040
10.0
10.0
10.0

10.0
10.0
10.0
7.0

10.0

Well
Depth (Ft)

Note =

27.80
27.90
27.00
27.50
26.90

27910
18.70
27.10
28.60
28.80

28.00
29.90
18.70
28.70
27.20

30.72
31.16
24.00
28.20
26.70

27.60
28.70
28.70
33.58
23.30

Year
Installed

-7N93

-79
-79
-79
-79-85,-S

DOsch. Pipe
Location

PDD
POD
PDD
PDD
POD

POD
POD
POD
POD
POD

-79
-79
-79
-85,
-85,

-79
-79
-79
-79
-79

-85,
-855

-79
-79
-79

S
S

R
R

POD
POD
POD
POD
PDD

PDD
PDD
PDD
POD
POD

PDD
PDD
POD
PDD
POD

-79
-79
-79
-865 R
-79

4723066a



References: Dwg. 9Y51 0.-H-1161
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0
TABLE 4

MAIN COOLING RESERVOIR
RELIEF WELL DATA

Specification No. 9Y510YS1004
Revision 6
Page 2 of 31

W~ei 1

W-.6

w-6AA
W-6A
E-60

N-6?
W-6D

W-7
I-7AW-7B
W-7C

W-70
W-7E
W-8
IW-9

W-12
W-1 2-1W-13
W-1 4

W-16

bl-16: W-17
W-1 8
W-19

NCR
Ste

10+21
10+42
11+21
11+50

10+61
12400
12+50
13+00
13+50

12+61
14+41
14+00
16.73
18400

20400
22+00
22*06
24400
25+00

32+00
33+50
35400
36WO0
36O60

Top of Well
(Elev)
Note 1

27.00
27.30
27.20
26.50
26.50

26.87
26.30
26.20
26.10
26.20

26.14
26.21
26.20
20.40
16.865

Manhole
(Elev)

31.28
31.00
30.97
30.60
30.72

29.88
30.08
30.04
29.66
30.13

30.81
31.31
30.09
29.11
27.35

27.18
26.85
26.59
26.77
26.48

25.09
25.87
25.91
25.93
25.59

28.2
28.2
28.2
28.2
28.2

28.5
28.2
28.1
28.2
28,2

29.4
29.6
28.2
27.6
27.3

26.7
26.5
26.4
26,3
26.3

25.6
26.6
25.6
25.5
25.3

Scteen
Length (Ft)

10.0
10.0
10.0
10.0
10.0

7.0
10.0
10.0
10.0
10.0

5.0
7.0

10.0
20.0
15.0

Well
Depth (Ft)Note Z

28.90
28.80
28.60
27.50
27.90

31.67
27.60
27.00
28.00
27.40

27.71
30.19
27.20
31.50
26.00

Year
Installed

7t 93

-79
-79
-79
-79
-79

-85, R
-79
-79
-79
-79

Disch. Pipe
Location

POD
PDD
POD
PDD
PDD

PDD
POD
POD
POD
POD

-85,
-85,
-79
-79
-78

R
R

16.74
18.79
18.55
18.57
18.68

17.74
18.27
77.96
18.15
17.69

15.0
5.0

10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

23.16
13.09
26.79
17.72
17.73

16.80
16.45
13.85
18.32
20.28

-78
-78
-85, R
-78
-78

POD
POD
POD
POD
POD

POD
POD
PDD
POD
POD

POD
POD
PDI
POD
PDD

-78
-78
-78
-78
-78

4723a/0166a
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TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revitison 6
Page 3 of 31

No. 9Y510YS1004

W-20
1-21
W-22
W-23
1-24

W-25
W-26
W-27
W 28
W129

W4-30
W-31
w-32
w-33
W-34

NCR
Sta,

37+60
38+40
39+20
40+00
40440

41+50
42+40
43+20
44+00
44+80

45460
46+40
47+00
47460
48+20

Top of Well
(Elev)
Note 1

17,38
17.53
18.29

17.76
17.76

17.95
18.13
18.14
18.16
17.81

17.94
18.05
18.15
18.06
17.91

Manhole
(Elev)

Top - round

25.50
25.95
26.27
25.77
25.94

25.79
26.76
25.54
25.39
25.01

25.08
24.93
25.01
25.12
24.76

24.79
24.68
24.43
24.63
24.44

24.36
24.27
24.35
24.44
24.57

25.5
25.8
26.0
25.6
25.6

25.5
25.4
25.1
25.0
24.8

25.1
24.6
24.8
24.9
24.5

24.8
24.5
24.3
24.3
24.2

24.1
24.1
24.2
24.3
24.3

Screen
Length (Ft)

16.0
15.0
10.0
15.0
15.0

15.0
15.0
15.0
15.0
15.0

20.0
20.0
15.0
15.0
15.0

Well
Depth (Ft)

Note 2-

24.35
20.64
20.46
26.03
24.71

25.67
25.91
25.09
26.28
27.25

26.56
26.82
26.67
26.70
25.65

Year
Installed
Nore 3

-78!
-78

-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78,

Disch. Pipe
Location

POD
POD
POD
POD
POD

POD
PDD
POD
POD
POD

POD
POD
PDD
PoD
POD

W-35 49+80
W-36 49+40
W-37 50+00
W-38 50+60
W-39 51+20

1-40 51+60
W4-41 52+30
U-42 52+90
W-43 53+50
W-44 54+10

4723*66a

17.91
18.05
17.88
18.21
17.93

17.60
17.40
17.62
17.81
18.02

15.0
15.0
15.0
20.0
20.0

15.0
15.0
15.0
15.0
20.0

23.28
25.24
27.07
27.31
27.41

26.77
26.44
27.05
27.01
26.95

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

POD
POD
PDDPODPDD
POD

POD
PDO
PDD
POD
POD

0 0
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TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specd ficatlon
Revision 6
Page 4 of 31

No. 9Y510YS1004

WellI

w-45
W-46
W-47
W-48
1-49

W-50
W-51
•-52

W-53
w1-54

11-55W-56
W-56W-67
W-58
W-S9

4-60
W-61
W.-62
W-63
W-64

W-65
W-66
11-67
W-68
W-69

NCR
Sta

64+70
55+30
55+90
66+50
57+20

57+90
58+60
59+30
60+00
60+70

61+40
62+10
62+80
63+50
64+20

64490
6S.60
66+30
67+00
67+70

68+40
69+10
69480
70+50
71+20

Top of Well
(Elev)
Note I

18.38
17.89
17.91
17.77,
17.53

17.82
17.51
77.71
17.48
17.50

17.68
17.51
17.43
17.56
17.49

17.72
17.53
17.32
17.55
17.54

17.41
17.37
17.44
17.26
18.17

Manhole
(Elev)

oSp- Ground,

24.80
24.46
24.37
24.39
24.13

24,39
24.11
24.25
23.95
24.08

24.05
23.91
23.81
23.69
23.64

23.79
23.44
23.29
23.37
23.39

23.36
23.36
23.22
22.77
23.62

24.6
24.2
24.3
24.1
24.1

24.0
24.0
24.0
23.8
23.7

23.7
23.8
23.6
23.4
23.3

23.6
22.6
23.1
23.1
23.1

23.1
23.0
22.9
23.8
24.6

Screen
Length (Ft)

20.0
20.0
16.0
15.0
15.0

20.0
20.0
15.0
20.0
20.0

20.0
20.0
20.0
20.0
15.0

20.0
20.0
20.0
15.0
20.0

15.0
20.0
20.0
20.0
20.0

Well
Depthe(Ft)

27.55
27.35
27.29
27.53
26.82

26.68
28.63
27.08
27.84
27.83

27.46
26.81
27.87
27.07
26.40

27.66
26.07
27.59
28.06
26.46

27.16
25.39
27.80
28.65
28.82

Year
Installed

-78
-78
-78
-78
-78

-78
-78
-78
-78
-70

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

Disch. Pipe
Location

POD
POD
PDD
POD
POD

PDD
POD
PDD
POD
PDD

PDD
PDD
PDD
PDD
PDD

POD
POD
PDD
PDD
PDD

PDD
POD
PDD
POD
POD

47239/0166a



References: Dwg. 9Y51 0-H-1161
Spec. 9YS1ONS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9YS1OYS7O04
Revision 6
Page 5 of 31

Well

W-70
W-71
W-72
W-73
W-74
W-75

W-76
W-77
W-78
W-79

W-80
W-81
W-8,2
w-83
W-84

W-85
W-86
W-87
W-88

W-90
W.-91
w-92
W-93
w-94

NCR
Sta

71+90
72+60
73+30
74+00
74+70

76+40
76+10
76+80
77+60
78+20

78"90
79+60
80+30
81+00
81+70

82+40
.83+10
83+80
84+60
85+20

86+40
87+60
88480
90+00
91+20

Top of Well...(Elev)
Rote 1

17.08
17.19
17.40
17.43
17.45

17.44
18.02
17.46
17.57
17.29

17.69
18.28
18.32
18.47
18.36

18.31
18.30
18.34
18.02
18.36

17.36
17.10
17.34
17.26
17.41

Manhole
(Elev)

Top Ground

22.86
22.64
22.76
22.68
22.72

22.73
23.26
22.66
22.82
22.18

22.60
23.25
23.42
22.98
22.95

22.90
22.82
22.78
22.19
22.33

21.49
20.98
21.10
20.72
20.72

22.8
22.5
22.7
22.9
22.9

23.7
23.2
23.1
23.3
22.1

22.4
23.0
23.3
22.8
22.8

22.7
22.6
22.6
24.2
24.3

21.3
20.8
20.9
20.6
20.6

Screen
Length (Ft)

20.0
15.0
15.0
15.0
15.0

15.0
15.0
20.0
15.0
15.0

20.0
20.0
20.0
20.0
20.0

15.0
15.0
20.0
20.0
20.0

15.0
20.0
20.0
20.0
15.0

Well
Depth (Ft)Note 2

27.10
27.24
23.96
23.63
24.15

22.80
25.76
27.19
25.91
23.60

28.90
29.98
26.30
29.19
29.21

27.14
24.83
28.21
27.68
27.64

27.47
27.95
27.72
28.01
21.31

Year
Installed

rNote

-78
-78
-78'
-78'
-78'

-78
-78
-78
-78
-78.

-78
-78
-78
-78
-78

-78
-78
-78
-78,
-78

-78
-78
-78
-78
-78

Dlsch. Pipe
Location

POD
POD
POD
POD
POD

POD
POD
POD
POD
POD

POD
POD
POD
POD
POD

POD
POD
POD
POD
POD

POD
POD
POD
POD
POD

I

4723a 0 66a



References: Dwg. 9Y51 04H-1161
Spec. 9YSO5HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 6 of 31

No. 9Y510YS1O04

I

Wei I

W-94-1
W-95
W-96
W-97
W-98

11-99
W-99A
W-100
W-101
11-102

W-I 02A
W-103
W-104
W-105
W-106

W-107
W-108
W-109
W-110
W-111

W-112
W-113
W-114
W-115
W-116

NCR
Sta

91+26
92+40
93460
94+20
94+80

95465

96+00
95640
96+80

97+00
97+20
97460
98+00
98+40

98+80
99+20
99+60

.100400
100440

100+80
101+20
101460
102D00
102440

Top of Well
(E1ev)
Note 1

17.40
17.26
17.11
17.14
17.20

Manhole
(Elev)

T"o Ground

17.40
17.62
17.24
17.48
17.44

15.83
17.69
16.97
17.41
17.30

17.37
17.22
17.48
17.46
17.33

17.30
17.56
17.04
17.12
17.40

22.79
20.70
20.50
20.50
20.31

20.42
22.81
20.26
20.48
20.4U

22.19
20.58
19.98
20.27
20.16

19.93
20.06
20.19
20.04
19.86

19.91
19.97
19.97
19.63
19.78

20.8
20.6
20.4
20.3
20.2

Screen
Length (Ft)

16.0
15.0
15.0
16.0
15.0

Wei11
Depth (Ft)Note 2

21.27
23.83
24.36
22.15
26.32

Year
Installedgo te 3

-85. R
-78
-78
-78
-78

20.2
20.5
19.7
20.0
20.2

20.23
19.8
19.7
19.8
19.7

19.4
19.6
19.7
19.5
19.4

19.4
19.5
19.6
19.3
19.5

15.0
15.0
16.0
15.0
15.0

15.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

26.67
25.26
24.32
23.68
26.65

25.20
28.00
27.66
27.28
27.73

28.08
27.98
26.49
27.39
27.84

27.96
27.96
24.77
26.32
27.87

-78
-85, S
-78
-78
-78

-65, S
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

POD
POD
POO
PDO
POD

POD
POD
PDD
POD
POD

PDD
PDD
POD
POD
POD

POD
POD
POD
POD
POD

Disch. Pipe
Location

POD
POD
POD
POD
POD

4723a/0166a



References: Dwg. 9Y51 0-H-1161
Spec. 9Y5104S1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9YS10YS1004
Revision 6
Page 7 of 31

We1l

W-117
W-118
K-119
W-1l 9A
W-1198

W-119C
1-1190
U-119E
V-119F
W-119G

K-1 20
11-121
W-1 22
V-123
W-124

NCR
Sta.

102+80
103+20
103+60
101+30
102+30

103+30
104+30
104+80
105+30
105+80

104.00
104.80
106.00
10840
123+30

Top of Well
(Elev)

17.47
17.68
17.43
16.99
17.02

16.98
15.53
16.63
16.63
16.62

17.64
17.50
17.61
17.63
16.00

Manhole(Elev)
TopL Ground

19.79
19.85
19.73
23.54
23.94

23.89
23.48
23.63
23.62
23.71

19.67
19.70
19.77
19.61
18.22

17.69
18.11
20.31
18.41
20.43

18.48
20.02
18.94
18.17
18.06

19.3
19.3
19.5
21.9
22.1

21.9
21.4
21.8
22.0
22.1

19.4
19.4
19.3
19.4
17.0

16.7
17.9
18.1
17.9
18.39

18.2
18.1
17.9
18.4
18.0

Sc ren
Length (Ft)

20.0
20.0
20.0
25.0
25.0

25.0
25.0
25.0
25.0
10.0

15.0
15.0
15.0
10.0
15.0

WellDepth (Ft)
Note

27.69
27.16
26.77
31.76
36.02

31.11
36.38
34.27
33.80
17.16

27.83
26.89
25.48
23.58
26.70

Year
Instal ledNotea

-78
-78
-78
-85,
-85i

-85,
-85e
-85,
-a5,
-86.

-78
-78
-78
-78
-79

Disch. Pipe
Location

POD
POD
POD
PDD
POD

ST
ST

ST
ST
ST
ST
ST

POD
POD
POD
POD
POD

POD
POD
POD
POD
TO

TO
7D
TO
TO
TD

TO
TO
TO
TO
TO

W1-126 125+00
11-138 162+00
W-138A 162+70
W-139 164+00
W-139A 164+40

W-140 165+50
11-140-1 165+44
1W-141 166+40
1W-142 167+30
1W-143 168+20

4723a*55a

14.35
14.77
14.78
14.12
14.49

14.63
14.42
14.74
14.01
13.94

20.0
6.0
5.0
5.0
5.0

5.0
6.0
6.0
6.0
5.0

26.00
13.54
14.89
16.21
14.80

15.29
16.46
16.63
16.11
16.18

-79
-7X
-85, S
-78
-86, S

-78
-85, R
-78,
-78
-78



References: Owg. 9Y51. 0-H-1161
Spec. 9YSIOHS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 8 of 31

No. 9Y510YS1004 J
t

WellI

W1-144
W-146
W-146
W-147
W-148

W-149
W-150
W-151
11-152
W-153

W-154
W--164-1
W-1655
W-155-1

1-157

W-158
W1-168-1
11-159

W-159-1
11-160
W-160-1
W-161
W-1 62

MCR
Ste

169+10
170+00
170+90
171+80
172+70

173+60
174+50
175+40
176+30
177+00

177.60
177+44
178400
177+94
178+60

178+44
179D0D
179+60
179+44
180+00

179+94
180+50
180+44
161400
181+60

Top of Well
(Elev)
Note T-

13.94
13.78
13.60
13.85
13.68

13.11
12.83
12.68
12.43
10.72

11.62
12.24
11.73
11.92
11.54

11.70
10.10
11.43
11.11
10.91

11.22
10.73
11.1111.11
11.45

Manhole
(El ev)

T Grund

18.25
18.06
17.03
16.78
16.25

15.48
14.83
14.10
14.07
13.19

13.25
15.03
12.98
15.01
12,73

14.62
12.76
12.80
14.64
12.45

14.44
12.45
14.31
13.02
13.19

18.7
17.8
18.3
16.8
16.2

15.0
15.3
14.1
13.6
13.0

13.2
13.2
13.5
13.0
13.2

12.8
13.3
12.8
12.6
13.5

12.5
12.7
12.5
13.0
12.7

Screen
Length (Ft)

5.0
5.0
5.0
6.0
5.0

5.0
5.0
6.0
5.0
5.0

5.05.0
6.0
5.0
5.0

5.0
10.0

5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

Wel1
Depth (Ft)

Note

15.88
15.00
15.28
15.60
17.23

14.88
19.16
17.20
15.92
13.33

14.29
13.99
12.29
13.82
13.30

13.64
19.01
15.43
16.39
14.54

13.13
12.44
12.82
13.06
15.14

Year
Installed
wY-

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-85, R
-78
-85, R
-78

-85, Rt
-78
-78
-85, R
-78

-85, R
-78

-78
-78

Dtsch. Pipe
Location

TD
TO
TD
TO
TD

TV
TO
7D
TD
TO

TO
TO
TD
TD
TD

TO
T1
TD
ID
TO

TO
TO
TO
TO
TO

4723a/0166&



References: Dwg. 9Y51 0.H-1161
Spec. 9Y510HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Spec fication
Revision 6
Page 9 of 31

No. 9Y510YS1004

Well Sta

W-1 63
W-164
W-165
W-166
W-167

W-168
W-169
W-1 70
W-1 71
W-172

W.-173
W-174
W-174-1
W-1 75
W-175

182+00
182+50
183+00
183+50
184+00

184+60
185+00
185+50
186,40
187+30

188+20
189410
189+16
1900
190+90

191+80
191066
192+70
193+60
194+50

195+40
196400
196+40
195+80
197+20

Top of Mell
(E1ev)
Note 1

11.20
11.33
11.01
11.32
11.19

11.04
11.28
11.68
10.70
11.57

11.04
11.13
11.23
10.67
11.03

Manhole
([lev)

-j-Groun

13.15
14.12
14.53
15.18
15.44

15.90
16.13
16.42
15.26
14.80

13.33
12.56
14.32
12.17
12.24

11.89
14.43
12.66
13.37
14.18

155.05
15.27
16.03
17.02
17.52

12.7
13.6
14.2
14.2
14.4

15.4
15.6
16.0
14.8
14.3

12.8
12.5
12.3
13.0
13.2

12.9
12.3
13.1
13.4
14.2

14.8
15.3
15.8
16.5
17.0

Screen
Length (Ft)

5.0
5.0
5.0
6.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

well
Depth (Ft)Note T-

15.03
14.74
14.16
16.72
15.80

12.82
12.62
12.74
11..69
12.97

13.12
12.39
1S.11
11.30
11.59

Year
Installed
Note -

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78

-78

Disch. Pipe
Location

TO
TO

TOTD
TO

TO
TD
TDTO
TO

TO
TO

TO
TO

W-177
W-1 77-1
W-178
W-179
W-180

-W-181
W4-182
W-183
H-184
Id-188

10.77
11.50
11.14
11.91
12.37.

13.42
13.73
13.93
14.44
14.46

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

12.73
15.36
14.16
15.62
16.83

16.41
16.91
17.60
18.48
18.63

-78
-05, R
-78
-78.
-78;

-78
-78
-78:
-78
-78

TO
TO
TO
TD
TO

TO
TO
TD
TO
TO

4723ae6a 0



References: Dw9. 9Y61 0-H-1161
Spec. 9YSlOHS1002

TABLE 4
14AIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 10 of 31

No. 9YSTOYSO04

Wel1

0-186
W-187
N-16l
V--lAgU-189

W-1 90
W-191
W-192
W-193
W-194

W-195
W-196
W-197
W-1 98
W-199

NCR
Sta

197*60
198+00198440198+40

199+20
199460
200400
200+40
204+80

201+20
201+60
202+00
202+40
202+80

203+20
203+60
204400
204440
204+80

205+20
205460
206+00
205+40
206+80

Top of Well
(Eley)
Note T

14.94
15.84

16.40
15.66
15.74

16.21
16.64
17.05
16.90
17.59

17.59
18.04
17.68
17.72
17.39

Manhole
(Ele-y)

17.86
18.76
17.40
20.46
18.07

19.15
19.68
19.76
19.61
20.05

20.42
20.46
20.46
20.43
20.22

20.14
20.17
20.00
19.73
19.50

19.24
10.76
18.22
18.48
18.69

17.4
18.7
17.9
18.4
18.6

19.0
19.5
19.8
19.8
19.8

20.1
20.0
20.4
20.2
20.0

20. 1
19.9
20.0
19.4
19.2

18.8
18.5
18.7
18.5
18.7

Screen
Length (Ft)

5.0
5.0
5.0

10.0
5.0

6.0
6.0
6.0
5.0

10.0

10.0
10.0.
10.0
10.0
10.0

Well Year
(Installed

16.26
18.68
16.19
20.27
20.25

20.50
21.60
22.13
22.46
27.36

30.40
30.33
31.26
30.39
27.55

31.69
28.20
36.67
37.77
34.42

38.91
36.65
28.02
36.88
34.12

-78
-78
-78
-85, S
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

Disch.-Pipe
Location

TO
TO
TO
TO
TD

TO
TD
TO
TD
TO

TD
TO
TO
TO
TD

11-200
W-201
W-202
W-203
11-204

W-205
W-206
W-207
W-208
W-209

17.64
17.69
17.75
17.58
17.40

17.69
17.16
17.32
17.25
17.26

15.0
10.0
20.0
20.0
20.0

20.0
20.0
10.0
30.0
15.0

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

TO
TO
TO
TO
TO

TO
TO
TO
TD
TO

4723a/0166a



References: Dwg. 9Y51 0-H-1161
Spec. 9Y610HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9Y5101YS004
Revision 6
Page 11 of 31

Well

W-210
1-211
1-212
W-213
W-214

W-215
W-216
U-217
1,-218
V-219

1-220
W-221
V-222
W-223
1-224

W-226
W-22SA
V-226
W-227
1-228
W-229

W-230
W-231
W-232
W-233
W-234

CR
Ste

207+20
207+60
208+00
208940
2084

209420
209460
210+00
210440
210+80

211+20
211+60
212400
212+40
212+80

213+20
213+40
213+60
214+00
214+40
214+80

215+20
215+60
216400
2164+40
214+80

Top of Well
'Note I

17.48
17.32
17.43
17.12
17.06

16.85
17.02
16.61
17.01
16.94

16.73
17.45
16.64
16.59
16.65

16.61
16.01
16.59
16.29
16.08
16.11

16.48
16.12
16.20
16.22
16.14

manhole
(Elev)

To Ground

19.31
19.55
19.76
19.75
19.56

19.63
19.48
19.40
19.43
19.08

18.76
19.68
18.76
18.42
18.35

18.26
21.48
18.23
17.71
17.71
17.72

17.79
17.68
17.33
17.73
17.79

18.8
19.0
19.3
19.2
19.3

19.3
19.2
19.2
19.2
19.1

19.0
19.1
18.7
18.4
18.2

18.2
18.3
18.2
18.0
18.2
18.0

18.1
18.7
19.0
17.5
17.6

Screen
Length (Ft)

20.0
20.0
20.0
20.0
20.0

25.0
25.0
25.0
25.0
20.0

20.0
25.0
25.0
25.0
25.0

25.0
25.0
26.0
25.0
25.0
26.0

26.0
25.0
25.0
25.0
25.0

mellDepth (Ft),
Note Z

31.98
32.69
32.69
32.57
34.52

38.47
35.17
37.31
38.91
33.93

34.93
35.46
35.21
37.03
31.61

33.68
32.46
33.12
34.62
29.09
31.37

32.71
32.30
31.93
31.03
32.14

Year
InstalledWo~fe

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78

-78-78

-78-78
-78
-78

-78
-78:

-78,
-78'-78

Disch. Pipe
Location

TO
TD
To
TO
TO

TD
TD
TD
TD
TD

TD
TO
TD
TO
TO

TD
TD
TO
TO
TID
TO

TD
TD
TD
TO
TO

4723a466a
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References: Dwg. 9Y51 0-M-1161
Spec. 9Y510HS1.002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 12 of 31

No. 9YS10YS1004

well

W-236
W-236
W-237
W-238
W-239

W-240
W-241
1W-242
W-243
W-244

W-245
11-246
W-247
1-248
W-249

W-250
W-251
W-252
W-263
W-264

W-265
1W-256
W-267.
1-258
W-259

NCR
St.

217+20
217.60
218400
218+40
218480

219+20
219+60
220+00
220+40
220+69

220+98
221+27
221+68
221+86
222+14

222.43
222+72
223+01
223.30
223+59

223+88
224+17
224+45
224+69
224+92

Top of WellSlev}

16.15
15.31
16.04
15.91
15.63

15.68
16.73
15.75
16.32
16.07

15.85
15.80
15.93
16.88
16.68

15.73
15.43
15.11
16.48
15.36

16.33
15.48
15.51
15.21
14.95

17.87
17.35
17.80
17.76
17.82

18.27
19.46
18.63
19.20
19.09

19.14
19.01
19.24
19.21
20.35

19.27
19.06
18.90
19.13
18.88

18.83
19.02
19.14
18.96
18.68

17.5
17.3
17.6
17.7
17.8

15.0
18.0
18.5
18.2
18.6

18.6
18.7
18.6
18.5
19.8

.18.7
18.7
18.5
16.8
18.5

18.4
18.6
18.7
18.6
18.3

Manhole
(Elev)

-op Bround
Screen

Length (Ft)

25.0
25.0
26.0
25.026.0

25.0
25.0
26.0
26.0
26.0

25.0
25.0
25.0
15.0
25.0

25.0
25.0
15.0
15.0
10.0

10.0
10.0
10.0
10.0
10.0

32.50
32.38
32.74
30.96
33.41

27.98
32.66
31.62
35.09
33.04

32.29
31.39
32.68
25.44
33.36

34.70
33.93
29.77
30.97
26.80

26.83
28.27
26.28
30.06
27.72

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

.el1 Year
Depth (Ft) Installed

Note z TM

TOTD
TO
TD
TO

TO

TD
TOTO
TO

TD
TD
TO
TO
TO
TD

TO
To
TO
To

TO)

DOsch. Pipe
Location

TO
TD
TD
TO
TO

4723a/0166a



References: Dug. 9Y51 0-H-1161
Spec. 9YS10HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9YS1OYS1004
Revision 6
Page 13 of 31

Wel-l

W-260
W1-261
W-262
W-263
W-264

W-265
W-266
W-267
W-268
W-269

W-270
W-271
it-272
W-273
1.-274

W-275
W-276
W-277
W-278
W-279

W-280
W-281
W-282
W-283
11-284

NCR
Sta

225+15
225+36
225.59
225+81
226+15

226+41
226+59
226+75
226+99
227+35

227+45
227+69
227+93
226+16
228+50

228+80
229+10
229+40
229+70
229*94

230+30
230*60
230490
231+20

.231+50

Top of Well
(Elev)Note 1-

16.00
17.24
17.40
17.04
17.60

17.80
17.80
17.60
17.10
17.10

16.10
16.20
15.30
15.80
16.60

Manhole
(Elev)

Top Ground

18.62
19.29
19.66
19.32
19.84

20.12
19.90
19.90
19.48
19.58

19.14
19.55
19.39
19.12
19.09

19.40
18.95
19.45
19.88
20.04

19.99
19.69
19.74
19.49
19.74

18.2
18.9
19.3
19.1
19.0

18.9
18.8
18.6
19.0
18.3

18.3
18.4
18.4
18.4
18.4

18.4
18.4
18.5
18.4
18.4

18.4
18.5
18.6
18.9
18.7

Screen
Length (Ft)

6.0
20.0
25.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

Well
Depth (Ft)NOte .2

23.64
27.97
30.94
23.70
35.00

34.30
33.50
31.70
34.60
30.60

32.20
29.80
32.30
31.40
31.50

Year
Installed

-78
-78
-78
-78
-79

-79
-79
-78
-79
-79

-79
-79
"79
-79
-79

01 &ch. Pipe
Location

T)
TO
SSB
SSB
SS9

$58
SSB
SSB
SS8
TD

TD
T)
TD
TD
To

15.40
14.70
15.00
15.10
15.00

15.00
15.00
14.80
14.45
14.84

20.0
20.0
15.0
15.0
15.0

15.0
20.0
20.0
15.0
20.0

30.90
29.90
26.40
24.60
23.50

27.00
28.80
30.50
28.01
27.70

-79
-79
-79
-79
-79

-79
-79
-79
-78
-78

TD
TD
TD
TO
TD

TO
TD
TO
TD,
To

4723&M?66a
0



References: Dwg. 9Y51 0-H-1161
Spec. 9YSIOHS1OO2

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9Y5$OYS1004
Revision 6
Page 14 of 31

Well1

W-285
W-205-1
W-286
W-286-1
W-287

W-288
W-289
W-289-1
W-290
W-291

W-291A
W-292
W-293
W-294
W-296

W-296
W-297
W-298
W-299
W-300

W-301
W-302
W-303
W-304
W-305

NCR
Sta

231+80
231+74
232+20
232+14
232+60

233+00
233+40
233+34
233+80
234+20

234+36
234+60
2354M0
235+40
235480

236+20
236+60
237+00
237+40
237+80

238+20
238+60
239+00
239+40
239460

Top of w11e
(Elev)

Note 1

14.92
15.51
14.97
14.78
14.46

14.90
14.76
15.74
14.50
14.64

15.97
14.85
14.64
14.44
14.59

14.54
14.55
14.40
14.54
14.51

14.10
14.62
14.61
13.90
14.40

Manhole
(El ev)To Bround[

19.87
20.48
19.05
20.97
19.34

19.51
19.46
21.22
19.50
20.27

21.32
19.27
19.10
18.96
19.19

19.08
19.14
19.01
19.06
19.01

18.83
18.66
18.86
18.25
16.15

18.9
18.6
18.5
18.8
18.8

19.0
19.0
18.9
19.0
19.3

18.9
18.5
18.6
18.6
18.5

18.1
18.4
18.3
10.1
18.0

17.8
17.9
17.9
17.8
17.6

Scrmen
Length (Ft)

20.0
35.0
20.0
30.0
20.0

20.0
20.0
25.0
20.0
20.0

25.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

Well
Noez

28.65
41.33
29.09
40.63
27.83

29.10
29.14
33.56
26.09
27.53

34.61
29.51
26.64
28.16
27.71

27.71
27.03
28.46
29.46
29.38

29.48
28.59
29.63
28.98
30.16

Year
Installed

-78
-85, R
-78
-86, R
-78

-78
-76
-66, R
-78
-78

-85, S
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

Disch. Pipe
Location

TO
TD
TD
TD
TO

TO
TD
TO

TD
TOTO
TO
TO
TO
TO

TO
TO
TO
TO
TD,

TO
TO

I

II
!

4723a/0l66a



References; Dqg. 9Y51 0-H-1161
Spec. 9YslO1S1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

We1_0I

W-305-1
W-306
W-306-1
W-307
W-307-1

W-308
W-309
W-309-1
W-310
W-311

W-311 -1
W-312
W-313
W-314
W-315

W-316
W-317
W-317-1
W-318
W-319

W-320
W-321
W-321-1
W-322
W-323

NCR
Sta

239+74
240+20
240+14
240+60
240+S4

241+00
241+40
241+34
241+80
242+20

242+26
242+60
243400
243+40
243+80

244+20
244060
244+66
245400
245+40

245+80
246+20
246.14
246+60
247+00

Top of Well
(Elev)
Note 1

14.66
14.45
14.46
14.28
14.42

14.72
14.58
14.31
14.42
14.43

14.27
14.23
14.22
14.37
14.60

Manhole
(Elev)

Top Ground

20.28
18.20
20.18
17.98
19.97

18.44
18.41
20.00
18.27
18.15

19.98
18.05
18.12
18.19
18.20

18.26
18.13
19.98
18.16
18.17

18.28
18.53
19.92
18.29
18.38

17.9
17.8
18.0
17.7
17.7

17.9
17.9
18.0
17.9
17.9

17.8
17.8
18.1
17.9
16.2

17.8
17.9
17.8
17.9
17.9

17.9
18.1
17.8
18.0
18.0

ScreenLenW (Ft)

30.0
20.0
30.0
20.0
30.0

20.0
20.0
26.0
20.0
20.0

25.0
20.0
20.0
22.0
20.0

WellDepth (Ft)
No Be 2

41.04
30.10
37.00
30.38
38.35

30.12
30.39
34.96
31.23
31 .51

34.70
29.52
28.82
28.65
29.36

Spec fication
Revision 6
Page 15 of 31

Year
Installed
Note :3

-865 R
-78
-85, R
-78
.85. R

-78
-78
-86, R
-78
-78

-85, R
-78
-78
-78
-78

-78.
-78.
-85,-R
-78
-78

-78
-78
-86, R
-78
-78'

O1sch. Pipe
Location

TD
TO
TO
TD
TO

TD
TO
TO
TO
TO

TO
TD
TO
TO
TO

Mo. 9YSIOYS1004

14.48
14.18
14.20
14.12
14.26

14.42
14.74
14.26
14.12
14.12

20.0
20.0
35.0
20.0
20.0

20.0
20.0
15.0
25.0
25.0

29.88
29.93
32.47
30.47
28.60

29.47
29.68
23.43
30.10
31. 06

TO
TO
TO
TO

TO
TD
TO
TO
To

4723aw 6a 0



.0
References: Dwg. 9Y51 0-H-1161

Spec. 9Y510H51002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Spec fication
Revision 6
Page 16 of 31

No. 9Y510YSlM04

i

Wei

W-324
W-325
W-326A
W-326
W-327

W-327A
W-328
1W-329
W-330
W-331

W-331A
W-332
U-333
W-334
M-335

11-336
M-336A
1-337
11-338
W-339

W-339-1
V-340
1--340A
1-341
W-341A

NCR
Ste

247+40
247+80
247+95
248+20
248+60

248+85
249400
249440
249+80
250+20

250+35
250+60
251+00
251440
251+180

252+20
252+45
252+60
253+O0
253+40

253+46
253+80
254+05
254+20
254+35

Top of W11.
(Eley)
Note-T1

14.19
14.15
14.01
14.13
14.25

14.05
14.47
14.17
14.18
14.20

13.78
12.60
13.91
14.18
14.26

13.92
13.94
13.94
13.83
13.75

14.04
13.95
13.87
14.17
13.91

Manhole
(Elev)

Top Grund

18.20
.18.17

19.62
18.17
18.39

19.92
18.41
18.25
18.27
18.53

19.95
18.45
18.31
18.45
18.40

18.15
19.94
18.16
18.11
18.05

20.08
18.30
19.87
18.43
20.01

17.8
17.9
18.0
17.9
17.9

17.9
17.9
17.9
17.9
18.0

18.0
17.7
18.0
18.2
17.9

17.9
18.0
18.1
17.9
17.8

18.0
17.8
17.9
17.9
17.9

Screen
Length [Ft)

20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
15.0
15.0

20.0
15.0
15.0
10.0
15.0

15.0
20.0
15.0
20.0
15.0

20.0
20.0
20.0
20.0
20.0

Weil
Depth (Ft)

Note z

30.57
29.56
38.01
29.20
29.07

33.47
28.86
28.93
28.86
28.87

23.28
27.16
29.01
28.34
28.46

28.37
26.57
28.98
29.91
26.44

27.80
26.30
27.13
26.99
26.58

Year
Installed

-78
-78

-78-860 S-78

-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78-78

-85, R-78
-85, S
-78
-85, S

Dtsch. Pipe
Location

TO
TO1)
TD

TD
TD
TD
TD

TD
TD
TO
TD

TOTD

TO
TD
TO
TD
TO

TD
TD
TD
TD
TO

4723a/01660



References: Dvg. 9Y51 0-H-1161
Spec. 9YS10HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9YS1OYS1004
Revision 6
Page 17 of 31

Well,

W-342
W-343
W-344
W-345
W-346A

W-346
V-347
W-346
W-349
W-349-1

W-350
11-361
W-361-1
W-352
W-363

W-353-1
W-354
W-355
w.-356
W1-357

W-358
W-359
W-360
W-361
W-362

NCR
Sta

254+60
2W5523
255+50
256+00
256+35

256+50
257400
257+50
258+00
25W46

258+50
269+00
259+06
259+50
26040

259+94
260+60
261+00
261+60
262+00

262+50
263400
263+60
264+00
266540

Top of Well(Elev)
Note 1

13.98
14.04
13.91
13.69
14.04

13.82
13.80
13.79
13.92
13.60

13.67
13.11
13.75
13.73
13.65

13.43
13.64
13.75
13.72
13.77

13.82
12.97
13.83
13.46
14.00

Manhole
(Elev)

Top Ground

18.31
18.46
18.26
17.92
19.73

17.91
18.10
18.10
18.13
19.42

17.83
17.87
19.49
17.64
18.02

19.21
17.95
18.03
17.87
17.82

17.60
17.22
17.68
17.49
17.40

77.8
18.0
17.7
17.4
17.5

17.2
17.3
17.6
17.4
17.5

17.3
17.4
17.5
17.5
17.0

17.2
16.9
17.0
16.9
17.1

17.5
17.0
17.2
16.8
16.7

Sc reen
Length (Ft)

15.0
20.0
20.0
20.0
20.0

16.0
15.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

10.0
10.0
15.0
15.0
16.0

16.0
15.0
15.0
15.0
15.0

WellDepth (Ft)
Kat~e z

27.11
30.64
30.30
29.7.4
30.98

26.65
25.07
20.72
18.82
18.17

19.19
20.14
18.66
19.34
20.73

17.84
21.94
27.57
27.16
28.10

27.97
29.14
29.90
28.79
26.79

Year
InstilledSNo te 3

-78
-78
-78
-78
-85, S

-.78
-78
-78

.78
-76
-85, R
-78
-78

-85, R

-78

-78

-85s R

-78
-78
-78
-78

-78
-78
-78
-78
-78

Df sch. Pipe
Location

TO
TD
To
TO
TO

TO
TD
To
TO
To

TO
TO
TV
TO
TO

TO
TD
TO
TO
To

TO
TD
TD
TO
TD

4723a 5i 0



0
References: Owg. 9Y51 0-H1-1161

Spec. 9Y51DHS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Spec i ficati on
Revfston 6
Page 18 of 31

No. 9Y510YS1004

Well

W-363
W-364
W-364A
W-365
W-366

W1-367
W-368
W-369
W-370
W-371

W-372
W-373
W-374
W-375
U-376

11-377
W-378
1W-379
W-380
W-361

W-382
W-383
W-384
W-385
w-386

Sta

266+50
282+60
283+25
284+00
285+00

285+50
286+00
286+50
2874M0
287+50

288+00
288+50
289400
289+50
290+00

290+50
291+00
291+50
292+00
292+50

293+00
293+50
294+00
294+50
295+00

Top of Well
(Elev)
Note 1

13.33
12.75
12.74
13.27
12.99

12.97
12.73
12.52
12.98
12.44

12.86
12.64
12.94
12.89
12.56

12.84
12.87
12.90
12.64
12.53

12.56
12.70
12.41
12.92
12.68

Manhole
(Elev)

Top Ground

17.11
15.89
17.98
15.97
16.21

15.77
16.35
15.92
15.94
16.04

16.25
16.04
16.38
16.20
16.15

16.23
16.12
16.13
15.95
15.71

15.60
16.08
16.98
16.63
16.31

17.9
15.5
15.9
16.0
15.8

16.3
16.0
15.9
16.4
16.0

16.3
16.0
16.3
16.2
15.9

15.7
15.8
15.9
16.0
15.7

15.7
16.1
16.1
16.4
15.9

Screen
Length (Ft)

15.0
15.0
20.0
15.0
16.0

15.0
15.0
16.0
15.0
20.0

15.0
20.0
15.0
15.0
15.0

15.0
15.0
15.0
15.0
15.0

15.0
15.0
15.0
15.0
15.0

Wel7Depth (Ft)
Note T-

30.07
24.57
26.46
27.71
26.48

26.93
24.72
25.38
26.12
27.71

28.01
27.70
28.01
27.45
23.78

24.21
26.75
25.28
25.93
24.74

24.80
25.18
24.29
24.79
24.56

Year
Installed

-78
-78
-85, S
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

Disch. Pfpe
Location

TD
TO
TD
TO
TD

TO
TO
TO
TO
TO

TO
TD
TD
TO
TD

TD
TO
TO
TO
TO

TO
TV
TO
To
YD

I

4723a/0166a



References: Dwg. 9Y51 0-H-1161
Spec. 9Y510151002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9Y510YS1004
Revision 6
Page 19 of 31

wel1I

W-367
W-388
W-389
W-390
W-391

W-392
W-393
W-394
W-395
W-396

W-397
W-398
W-399
W-400
W-401

14CR
Sta

295+40
295+80
296+20
296+60
297+00

297+40
297+80
298+20
298+60
299+00

299+40
299+80
300+20
30060
301+00

Top of Well
(Elev)
Note 1

12.95
12.75
12.68
12.88
12.52

12.85
12.64
12.49
12.22
13.07

12.53
12.89
12.92
13.32
13.24

Hanhole
(Elev)

To= Ground

16.59
15.71
16.76
16.81
16.67

17.08
16.82
16.94
16.67
17.18

16.71
16.73
16.59
16.62
16.40

16.08
15.72
15.95
16.86
15.63

15.59
15.87
15.72
15.70
15.57

16.6
16. 5
16.4
16.4
16.2

17.1
16.8
16.4
16.4
16.7

16.5
17.5
16.4
16.3
16.2

15.9
15.7
15.7
15.4
15.4

15.4
15.7
16.5
15.5
15.3

Screen
Length (Ft)

15.0
15.0
10.0
10.0
10.0

15.0
15.0
15.0
10.0
15.0

15.0
15.0
16.0
15.0
15.0

Well

25.56
26.05
25.85
26.19
26.83

27.27
27.23
27.71
23.77
26.37

25.34
25.79
27.51
27.77
26.78

Year
Installed

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78'

Dlsch. Pipe
Location

TO
TO
TO
TO
TD

TO
TO
TO
TO
TO

TO
TO
'TO
TO
TO

W-402 301+40
W-403 301+80
W-404 302+20
W-405 302+60
W-406 303+00

W-407 303+40
W-408 303+80
W-409 304÷20
W-410 304+60
W-411 305+00

47230 66a

12.84
12.13
12.66
12.60
12.21

12.73
12.54
12.41
12.57
12.50

20.0
20.0
20.0
15.0
20.0

20.0
20.0
20.0
20.0
20.0

29.39
29.38
30.38
29.16
28.20

29.90
28.94
29.47
30.39
29.51

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

TO
TO
TO
TO
TO

TO
TO
TO
TO
TO

0



References:

0J

Dwg. SY'i O-H-1161
Spec. 9Y5101iS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specd ft cation
Revision 6
Page 20 of 31

No. 9YS10YS1004

WellI

W-412
W-413
W-414
W-415
W-416

W-417
W1-418
W-419
W-420
W-421

W-422
1W-423
W-424
W-425
W-426

W-427
W-428
W-429
W-430
W1-431

w-432
W-433
W-434
1W-435
W-436

NCR
Sta

305+40
305+8
306+20
306+60
307+00

307440
307+80
308+20
308*60
309+00

309*40
309+80
310+20
310+60
311400

311440
311+80
312+20
312460
313400

313.40
3134+80
314+20
314460
315+16

Top of Ve I
(Elev)Note 1

12.58
12.40
12.33
12.24
12.43

12.23
11.94
12.17
12.30
12.43

11.54
11.93
11.96
12.07
11.80

12.10
11.83
12.00
11.62
11.82

11.93
11.76
12.03
11.71
11.62

15.74
15.63
15.61
15.55
15.66

15.81
15.59
15.78
15.80
15.89

15.00
15.41
15.37
16.59
15.43

16.28
16.04
15.03
14.68
14.60

14.98
14.92
14.93
14.60
14.46

15.7
16.4
15.4
15.3
15.5

15.8
15.7
15.6
15.6
15.4

15.5
16.0
14.9
15.1
15.0

14.9
14.8
15.0
14.7
14.8

14.5
14.9
14.4
15.1
14.6

Manhole
(El ev)

TP Groun
Screen

Length (Ft)

20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

WellDepth (Ft)
•Note 7-

30.67
30.50
24.36
30.30
29.22

30.44
28.70
28.70
29.73
29.64

Year
InstalledNote

-78
-78
-78
-78

-78
-78
-78
-78
-78

20.0
20.0
20.0
20.0
15.0

20.0
20.0
10.0
15.0
15.0

15.0
20.0
20.0
15.0
20.0

29.88
29.33
30.51
29.28
24.44

30.13
29.49
21.94
22.89
22.90

23.95
29.16
30.98
24.59
30.61

-78
-78
-78
-78
-78

-78
-78
-78
-78
-78

-78
-78
-76
-78
-78

TD
TD
TO
TD
TD

TO
TO
TO
TD

*10

TO

TO

71)

TO

TO
TO

Disch. Pipe
Location

TO)

TO
TO
TO
TO

TD
TO
TO
TO
TO

4723o/0166a



References: Dwg. 9Y51 0-H-1161
Spec. 9Y510MM1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision :6
Page 21 of 31

No. 9Y510YS1004

Wei11

W-437
W-438
W-439
1W-440
W-441

W-442
W-443
IW-444
W-446
W-446

1w-447
W-447A
W-448
w-449
1W-450
W-451

KCR
Sta

315+40
315+80
316+20
316+60
317+00

317+40
317+80
318÷20
318+60
319+00

319+40
319+60
319+80
320.20
320+60
321+00

321.40
321+80
322+20
322+60
323+00

323+40
323460
323+80
324+20
324+60
325o00

Top of Well
(Elev)
Noate I-

11.86
11.63
11.40
11.47
10.55

11.22
10.65
12.13
10.66
11.21

11.20
10.87
11.54
11.89
12.49
11.71

Manhole
(El ev)

ToD Ground

14.65
14.79
14.76
15.29
14.55

14.46
14.60
15.94
14.67
14.78

14.79
16.21
14.70
14.88
15.42
14.97

14.6
14.8
14.4
15.8
15.0

14.1
14.6
14.4
15.2
15.3

14.5
14.7
14.4
14.6
16.0
14.7

14.8
15.0
15.0
15.2
15.2

16.1
16.5
15.3
15.1
15.3
15.6

Screen
Length (Ft)

20.0
20.0
20.0
20.0
20.0

16.0
15.0
15.0
15.0
15.0

10.0
19.4
15.0
10.0
10.0
10.0

WellDepth (Ft)
Note 2

30.80
30.87
29.60
29.32
29.06

28.92
29.48
29.48
29.71
28.66

26.72
27.92
27.56
26.73
22.73
24.34

Year
Installed
Note 3

-78
-78

-78
-78
-78
-78
-78

-78

-80, S
-78
-78
-78
-78

Dfsch. Pipe
Location

TO
TD11)
TO
TO

TD
TD
TO
TO
TO

TO
TO

TOTo
TD
TD

11-452
W-453
W-454
W--455
W-456

11-457
W-457A
w-458
W-459
W-460
W-461

12.05
11.62
12.22
12.02
11.96

12.22
11.75
12.20
11.99
12.15
12.14

15.32
15.01
15.55
15.44
15.46

15.63
17.09
15.62
16.37
15.71
16.88

10.0
10.0
10.0
10.0
15.0

15.0
14.7
15.0
15.0
15.0
15.0

22.04
25.41
21.75
24.54
25.20

25.72
21.75
24.54
25.33
25.44
25.28

-78
-78
-78
-78
-78

To
TO
TD
To
TO

TO
TO
TO
TD
TD
TD

-78
-87, S
-78
-78
-78-78

1(

4723*66a
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References: DWg. 9Y51 0-H-1161

Spec. 9Y1OHSI002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELl. DATA

Specification No. 9Y510YS1004
Revision 6
Page 22 of 31!

I

WeilI

W-462
W-463
W-464
W-464A
U-466

W-466
W-467
W-aB
W-469
M-470

11-471
W-472
11-473
W-474
W-475

W-476
W-477
W-478
W-479
1-4M)

W-481
W-482
W-483
W-483A
W-348

1CR
Sts

325+60
326+00
326+50
326+80
327400

327+50
328+00
326+50
329+00
329+50

330+18
330+50
331+00
331+50
332400

332+50
333+00
333+50
334+00
334+50

335+00
336+00
337+50
3386+50
339+50

Top of Well

12.69
12.50
12.61
12.81
12.97

12.66
12.80
12.49
12.98
12.74

12.98
13.19
13.01
13.23
13.25

13.63
13.76
13.33
13.75
13.73

13.61
13.92
13.63
14.24
14.45

Manhole
(Elev)

agL-r1 u5n

16.30
16.10
16.04
17.96
16.50

15.99
16.44
16.21
16.69
16.47

16.63
16.92
16.81
16.94
16.78

17.20
17.19
16.86
17.27
17.31

16.92
17.43
16.99
17.22
16.80

16.9
75.7
16.8
16.7
16.0

15.7
16.2
16.0
16.2
16.2

16.1
16.4
16.6
16.5
16.3

17.0
16.7
16.6
16.8
17.0

16.7
17.2
17.0
16.9
16.4

Screen
Length (Ft)

10.0
10.0
10.0
10.0
10.0

15.0
16.0
10.0
15.0
15.0

15.0
15.0
15.0
15.0
15.0

15.0
10.0
16.0
15.0
15.0

16.0
16.0
15.0
15.0
20.0

Wel 1
Depth (Ft)'Notre 7

23.79
24.85
21.42
28.91
20.60

25.99
27.48
26.82
28.62
28.27

26.92
29.40
23.33
29.19
28.42

29.01
27.60
27.66
26.99
26.10

27.80
28.01
29.75
29.97
29.90

Year
Installed

7oe8

-78
-78-78
-85, S

-78

-78
-77
-77
-77
-77

-77
-77
-77
-77
-77

-77
-77
-77
-77
-77

-77
-77
-77
-77-77

Di sch. Pipe
Location

TD
To
TD
TD
TO

TD
TO
TD
TD
TD

TO
TD
TD
TD
TO

To
TD
TD
TD
TD

TD
TO
TD
TD
TD

4723a/0166a



References: DOg. 9Y51 O-H-1161
Spec. 9Y510HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9YSJOYS1004
Revision 6
Page 23 of 31

Well

W-483BB
W-483CW-483Dw-4830D
W-483E

iCR
Sta

338+90
340450
341+50
341+10
342+50

Top of Well
Note 1

14.61
14.79
14.42
14.5M
14.95

Manhole
(El ev)

To Ground

W-483F 3
1-483M 3
W-483H 3
W-4831 3
W-483, 3

W-483K 3
W-483L 3
W-483M 3
W-483k 3
W,4830 3

V.484 3
W-484-1 3
V-485 3
w-486 3.
W-487 3

W-468 3
9-489 3
W-490 3
W-491 3
W-492 3'

4723666a

43+60
44+50
45+50
•4+60
47+50

48.50
49+50
50+50
51+50
52+50

53+60
53+54
54+40
55+20
6+00

56+80
57+60
568+40
59+20
5000

15.11
15.10
15.33
15.25
15.38

15.38
15.32
15.67
15.31
15.30

15.31
15.28
15.13
14.40
14.31

14.23
14.24
13.82
13.96
13.18

19.16
16.73
17.02
18.93
17.55

17.62
17.50
17.49
17.43
17.48

17930
16.95
17.41
17.58
17.63

17.36
19.58
17.68
17.45
17.32

17.27
17.14
17.02
17.63
17.46

17.0
16.7
17.0
17.1
17.3

17.4
17.5
17.3
17.2
17.4

17.3
17.0
17.2
17.3
17.1

17.1
17.4
17.7
18.0
18.1

17.3
17.4
17.6
17.6
17.5

Screen
Length (Ft)

30.0
20.0
15.0
30.0
10.0

WellDepth (Ft)
Rat~e 2

41.54
31.68
31.64
40.68
30.59

Year
InstilledNo-te J

-85, S
-77
-77
-85, S
.77

DOsch. Pipe
Location

TO
TO
TO
TO
TO

10.0
10.0
10.0
10.0
10.0

10.0
10.0
15.0

5.0
10.0

10.0
5.0

10.0
10.0
15.0

15.0
20.0
25.0
25.0
25.0

20.81
23.67
25.45
26.51
26.10

25.46
25.67
26.26
21.20
22.75

23.30
18.23
24.00
22.90
27.71

30.84
28.26
28.90
36.00
35.59

-77
-77
-77
-77
4•7

-77
-77
-77
-77
-77

TO
TO
TO
TO
TO

TO
TD
TO
TO
TO

TO
To
TO
TO
TO

TD
TO
TO
TO
TO

-77
-85, R
-77
-77
-77

-77
-77
-77
-77
-77



TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA
Referunces: Dwg. 9Y51 0-H-1161

Spec. 9YS10HS1002

Spec fication No.
Revision 6
Page 24 of 31

9YS10YS1004

well

W-493
W-494
W-495
14-496
U-497

1W-498
W-499
14-500
W-501
W-502

W-503
W-sm3A
1-504
W-60S
14-606
1W-507
1W-507-1

1W-508
11-509
W-509A
1W-510
W-510A
11-511
W-511A
1-512

NCR
Sta

360+80
361+60
362+40
363420
364+00

365+50
367+30
369+25
371+20
373415

375+00
375+10
377+00
379+00
381400
383+00
3834O6

385400
386400
387+00
388+20
389+60
390+40
391+20
392+40

Top of Well
(Elev)

12.69
13.05
13.52
12.14
12.37

11.98
11.55
13.39
14.68
16.65

18.95
7.86
7.89
9.00
9.36
9.28
8.28

9.32
8.92
8.38
9.66
8.63
8.82
8.74
9.83

Manhole
(Elev)

T Ground

17.03
16.83
17.40
16.22
16.39

16.00
14.62
16.20
18.14
19.16

20.94
25.43
21.657
22.74
22.76
22.67
25.88

22.48
21.73
23.88
23.85
22.19
19.89
24.26
22.68

17.0
17.3
17.9
18.0
18.4

19.0
18.6
17.2
19.1
21.1

20.9
22.6
21.6
22.2
22.5
22.2
24.0

22.5
21.7
22.1
21.5
20.7
19.9
21.9
20.4

Screen
Length (Ft)

25.0
26.0

25.0
20.0
25.0

25.0
20.0
15.0
15.0
15.0

16.0
17.0
16.0
16.0
15.0
15.0
19.3

15.0
15.D
23.4
20.0
25.5
15.0
19.3
20.0

wellI
Deph(Ft)

35.94
39.31
39.76
37.10
38.84

38.86
35.65
38.29
40.96
42.08

42.38
28.86
22.70
23.63
20.88
17.96
29.18

21.93
19.20
36.08
34.12
35.73
23.29
31.54
33.55

Year
Installed

-77
-77
-77
-77
-77

-77
-77
-77
-77
-77

-77

-87, S-77
-77
-77
-77

-87. R

Disch. Pipe
Location

TD
TO
TD
TO
TO

TD
T1)
TO
TO
TO

TO
RLRS
RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS
RLRS
RLRS
RLRS

-77
-77
-87,
-85,
-87,
-77
-97,
-85,

S
S
S

S
S

4723a/0166a



References: Dvg. 9Y61 0-H-1161
Spec. 9YS10HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9YS10YS1004
Revision 6
Page 25 of 31

Well

W-513
W-514
M-515
W-515A
W-516
W-517

W-518
W-519
W-520
W-520-1
W-621
W-522

W-523
W-524
11-526
W-526
W-526A
W-527

W-528
W-529
W-630
W-531
W1-532

NCR
Sta

394+00
396+00
397+00
397+50
398+00
399+00

399+50
401+00
402+00
401+40
403+00
404+00

404+69
405+78
406+67
408+47
409+40
410+27

412+07
413+87
415647
417+47
419+27

Top of Well
(Elev)

9.27
10.00
9.46
9.09
9.47
9.71

10.34
10.31
10.25
9.26

10.35
9.77

10.30
9.98
9.77

10.41
9.74

10.26

10.10
10.26
12.15
10.60
10.46

Manhole
(Elev)

-17o~ Ground

18.49
19.60
19.10
20.4
19.62
19.16

21.22
19.38
19.79
20.59
18.33
17.29

18.50
17.74
17.80
18.67
21.23
18.64

18.90
19.66
20.58
19.09
18.42

18.6
18.6
18.1
18.8
18.5
17.9

18.8
16.6
18.0
18.7
16.9
17.2

17.3
17.5
17.5
16.4
19.0
17.9

17.9
18.8
19.5
18.8
18.4

Screen
Length (Ftl

15.0
15.0

5.0
15.0
5.0
5.0

20.0
6.0
5.0

17.0
26.0
20.0

20.0
20.0
10.0
15.0
19.4
15.0

15.0
15.0
25.0
15.0
15.0

Well

26.20
22.80
13.08
37.69
12.88
19.44

35.35
16.84
18.34
33.36
35.44
25.06

25.05
28.40
17.22
28.94
36.84
27.80

29.08
25.48
33.35
28.40
27.64

Yea r
Installed

-o7e 7;

-77
-77
-77
-87,; S
-77
-77
- s
-77
-77'

-77
-77

-77
-77,
-77
-77

-77,

-677 S
-77.
-77•
-77
-77.
-77
-77

Disch. Pipe
Location

RLRS
RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRSRLRS
RLRS

RLRS

RLRS
RIRS
RLRS

'RLRS
RLRS

RLRS

RLRSRS
RLRS
RLRS

I

I

I

4723a4r6 0



References: Dvg. 9Y51 0-H-161
Spec. 9YS10HS]002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Spec fication
Revision 6
Page 26 of 31

No. 9Y510YS1004.

-1.532A
W-533
W-534
U-535
W-536

W-537
-4538

W-539
11-540
W-541

11-542
W-542A
W-643
W-544
W-645

N4CR
St.

420+50
421+07
422+87
424+67
426.01

427*03
428+05
429407
430+09
431+11

432+13
432+35
433+16
434+17
435+19

436+14
437+09
437+65
438.04
438+55

438+99
439+35
439+94
440+89
440+83

Top of Well,(Elev)
Note 1

11.445
11.63
12.89
10.57
10.89

10.74
11.55
11.51
11.47
11.70

11.18
11.59
11.78
11.41
11.85

Manhole
(Elev)

= Groun

22.59
20.03
20.75
18.62
19.36

19.23
20.77
20.47
20.34
20.93

19.85
21.75
19.33
21.01
21.31

21.75
21.33
23.03
21.04
23.21

21.46
23.62
21.29
21.90
23.90

20.2
20.5
21.0
19.6
19.9

19.7
20.6
20.5
20.3
20.7

19.8
19.9
18.8
20.5
20.8

21.5
21.3
20.8
21.0
21.3

21.5
21.3
21.0
21.7
22.0

Screen
Length (Ft)

20.0
16.0
15.0
15.0
15.0

16.0
15.0
15.0
10.0
10.0

10.0
20.0
10.0
10.0
5.0

Wel 1
Depth (Ft)

Note

34.41
23.13
26.74
25.64
23.93

23.09
24.67
24.45
23.66
25.72

24.62
36.16
24.94
25.09
26.72

Year
Installed

-85, S
-77
-77
-77
-77

-77
-77
-77
-77
-77

-77
-85, S
-77
-77
-77

Disch. Pipe
Location

RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS

!

!

W-646
W-547
W-647A

-6548
W-548A

W1-649
W1-549A
W-650
W-551
W-661-1

11.90
11.56
11.87
12.83
11.61

11.61
11.80
11.39
11.95
12.07

10.0
15.0
20.0
S.0

20.0

10.0
20.0
10.0
5.0

20.0

22.85
23.31
34.84
23.32
33.65

24.96
34.91
26.61
17.05
36.82

-77
-77
-85, S
-77
-85, S

-77
-85, S
-78
-77
-85, R

RLRS
RLRS
RLRS
RLRS
RLRS

RMRS
RMRS
RLRS
RLRS
RLRS

47238/01566



References: Dwg. 9Y61 0-t4-1161
Spec. 9YT10H51002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 27 of 31

No. 9YSIOYS1004

Wei l

W-6623-55?A
W-552A

W-656
W-665

W-557
W-568
W-659

w-661
W-5623-563
3-564
W-565
W-6"
W-565A
W1-557

W-667
w-668A
W-567W-667A
w-S70

W-671
3-571A

-572A
W-573

NCR
Ste

441+84
442+35
442+79
443+74
444+69

445+58
446+47
447+36
44825
449.14

450+00
461+00
462+00
462+60
463+70

455+20
456400
467+15
468+00
459+10
460+00
461+20
463+00

464+75
465+40
466+80
467+25
468*25

Top of Well" Elev) ,
Note

11.69
12.19
12.22
12.80
12.46

12.41
12.05
13.46
13.03
13.18

13.59
12.53
13.23
12.76
12.89

12.99
15.00
13.35
14.50
13.81
14.00
13.59
13.40

14.03
13.12
13.61
13.35
13.56

Manhol e
TElev)

21.74
24.00
22.11
22.38
22.46

23.38
23.38
24.33
24.00
24.11

23.87
22.91
23.17
23.16
22.79

23.43
27.4
23.63
27.0
24.28
26.8
23.29
23.12

24.68
26.74
24.16
25:95
23.74

24.7
22.4
21.9
21.4
22.2

23.1
23.1
24.1
23.8
23.9

23.6
22.7
22.7
22.7
22.3

23.0
25.0
22.5
24.5
23.3
24.5
23.3
23.1

23.7
24.6
23.2
24.0
23.2

Screen
Length (Ft)

10.0
20.0
10.0
10.0
15.0

15.0
10.0
15.0
15.0
15.0

15.0
15.0
15.0
15.0
15.0

15.0
34.0
15.0
36.0
25.0
40.0
20.0
15.0

25.0
20.0
25.0
15.0
15.0

Well

18.62
34.26
18.64
20.47
25.65

24.24
20.52
22.24
22.28
22.03

23.89
24.87
24.11
22.28
22.85

22.01
39.00
23.84
39.00
33.60
40.70
33.61
30.47

33.00
32.86
32.69
32.00
27.83

Year
Installed

-77
-85, S
-77.
-78
-77

-77
-77
-78
-78
-78'

-78
-78
-78
-78
-78

-78
88,ST
-78
881.1 ST
-78
88, ST
-78
-78

-78
-85, S
-78
-8511 S
-78

DOsch. Pipe
Location

RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RMRS
RLRS
RLRS

I
I
I I

]

4723056a
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References: Dwg. 9Y51 O-H-1161

Spec. 9YSIOHNS0J2

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Spec fication
Revision 6
Page 28 of 31

No. 9YSI0YS1004

well

W-674
W-575
W-576
W-577
W-678
W-S78A
W-5780
W-578C

W-579

W-581
V-582
W-582A

W-583
w1-584
W-584A
W-585
11-586

W-609
U-610
U-611
W-612
W-613

NCR
Sta

470+00
471+75
473+60
475+25
477400
478+80
480460
482+40

484400
486+00
4800
490+00
490+55

492+00
494+00
495+45
496+00
498+(10

543+50
545+00
56400
547+00
648+00

Top of Well
(E1ev).NOte-T1

13.37
14.13
14.66
14.30
14.31
13.66
13.72
13.84

14.28
14.66
14.68
14.93
14.22

15.11
14.96
14.38
15.39
15.35

17.60
17.65
18.61
17.73
17.83

Manhole
(Elev)TO rro nd

23.44
24.07
24.49
23.62
22.89
27.10
27.17
25.26

23.74
24.16
24.77
27.34

25.56
25.73
27.18
25.71
25.27

27.73
27.81
28;59
27.73
27.78

23.4
23.1
23.5
22.9
21.9
24.6
24.9
23.4

22.8
23.5
24.0
24.8
25.1

24.6
25.7
26.3
24.5
24.9

26.7
26.8
27.1
26.7
26.3

Screen
Length (Ft)

15.0
15.0
15.0
15.0
10.0
12.4
22.7
13.4

5.0
10.0
15.0
5.0

15.0

10.0
10.0
15.0
10.0
10.0

15.0
15.0
10.0
10.0
10.0

Wel l
Depth (Ft)Note Z-

32.33
33.46
32.72
33.06
24.70
34.35
33.64
33.54

19.54
19.33
31.79
17.03
36.71

25.80
22.68
35.19
24.35
24.17

23.45
20.43
18.48
17.78
18.79

Year
Installed
Note 3

-78
-78
-78
-78
-78
-87,
87,

-87,

S
S
S

-78
-78
-78
-78
-85, S

-78
-78
-85, S
-78
-78

-78
-78
-78
-78
-79

Disch. Pipe
Locatfon

RLRS
RLRS
RLRS
RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS

RLAS
RLRS
RLRS
RLRS
RLRS

4723a/0166a



References: kwg. 9Y51 0-H-1151
Spec. 9Y510HS1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification No. 9YS1OYS1O04
Revision 6
Page 29 of 31

Well

W-614
W-615
14-616
W-617
W-618

W-619
1-619-1
W-620
W-621
W-622

14-622-1
W-623
W-624
1-625
W-625A

NCR
Sta

549+00
550+00
655+00
552+00

554+00
564.06
655+00

567+00

567+06666+60
569+30
570+00
570+30

Top of Well
(Elev)
Note 1

17.56
17.95
17.26
20.43
18.02

17.00
17.50
18.49
18.71
19.33

18.56
19.47
19.39
19.33
18.20

Manhole
(Elev)

T32 Ground

27.30
27.21
26.82
27.02
27.40

26.60
26.98
28.07
28.73
28.63

29.19
28.45
28.44
28.67
29.93

28.57
28.59
28.50
28.44
28.61

28.41
28.42
28.52
28.91
28.59

26.3
26.5
26.1
26.0
25.9

25.6
25.2
26.1
27.7
27.5

27.3
27.0
27.0
27.1
27.7

27.1
27.1
26.6
27.0
26.6

26.9
26.4
26.6
27.4
27.1

Sc roan
Length (Ft)

10.0
10.0
15.0
15.0
10.0

10.0
10.0
10.0
15.0
10.0

10.0
15.0
15.0
15.0
20.0

Well
Depth (Ft)Note 2

16.52
19.78
21.83
24.97
18.02

16.25
14.63
17.46
24.70
20.12

35.44
22.42
24.36
23.61
32.77

Year,
Installed

-79
-79
-79
-79
-79

-79

-85, R
-79
-79
-79

-85,. R
-79
-79
-79
-850 S

Disch. Pipe
Location

RLRS
RMRS
RLRS
RLRS
RLRS

RLRS
RLRS
RLRS
RLRS
RLRS

RLRS
RLRS
RMRS
RLRS
RLRS

W-626 570+70
1W-627 571+40
1-628 572+10
W-629 672+80
1-630 573+50

1-631 574+20
1-632 574+90
V-633 575+60
14-634 576+30
W1-635 577+00

4723a/,6a

19.66
19.66
19.68
19.39
19.66

19.77
19.62
19.80
19.94
19.82

15.0
10.0
15.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

22.57
23.08
25.83
23.78
25.23

21.95
25.92
23.36
22.94
24.89

-79
-79
-79 p

-79
-79

-79
-79
-79.
-79
-79

RLRS
RLRS
RLRS
RLRS
RLRS

RMRS
RLRS
RLRS
RLRS
RLRS

0
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References: Dwg. 9Y61 0-H-1161
Spec. 9Y51O4S1002

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 30 of 31

No. 9Y510YS1004

well

W-636
W-637
w-638
W-639
W-640

W-641
W-642
W-g43
W-644
W-646

W-646
W-647
W-646
W-648A
V-649

W-650
W-650A
W-651
W-651A
W-662
W-652A
W-653
W463A
V-664
W-654A

KCR
Ste

577+70
57"+4O
579+10
579+80
680+80

582+50
584.20
58•30
566+40
587+30

588+20
569+10
69040
590+65
590+90

591+60
592+25
692.70
693+60
594+20
695+10
696÷00
597+20
698+00
699+00

Top of Well
(Elev)
Note 1

20.11
20.05
20.02
19.76
24.08

24.86
25.02
22.44
22.08
22.25

22.46
22.54
22.58
22.21
22.98

22.43
22.10
22.90
22.06
23.02
22.61
22.81
22.69
22.90
22.78

Manhole
(Elev)

-To . round

28.73
28.36
28.34
28.42
28.73

26.99
26.55
28.74
27.21
27.30

27.33
27.31
26.90
28.63
27.01

25.89
29.46
26.83
29.64
27.15
29.97
26.74
30.04
25.99
30.12

27.2
26.9
26.9
26.9
26.7

28.0
27.6
25.7
27.2
27.0

26.6
26.6
26.1
27.5
26.3

26.1
28.1
25.1
27.9
26.1
27.8
26.2
27.9
26.0
26.6

Screen
Length (Ft)

10.0
10.0
15.0
15.0
15.0

15.0
10.0
10.0
10.0
10.0

10.0
15.0
16,0
10.0
15.0

15.0
19.1
15.0
17.9
15.0
18.3
10.0
19.9
15.0
19.3

Well
Depth (Ft)Note "2

24.00
25.55
24.41
25.58
28.79

30.11
31.66
26.98
25.23
28.42

28.15
29.19
29.64
26.49
30.20

29.06
36.61

.29.88
33.01
29.59
38.94
25.03
34.74
29.23
36.67

YearInstalled
rote 3'

-79
-79
-79
-79
-79

-79
-79
-79
-79
-79

-79
-79
-79
-8511 S
-79

-79
-87, S
-79
-87, S
-79
-87. S
-78
-87. S
-78
-87, S

DIsch. PipeLocation

RLRS
RLRS
RLRS,
RLRS
TO

TD
TO
TO
TD

TD

TD
TOTO
To
TO

TO

To
TO
TO
TO
TO
TO
TO
TO
To

I

4723a/0166a



References: Dwg. 9Y61 0-H-1161
Spec. 9YS5O11S1O02

TABLE 4
MAIN COOLING RESERVOIR

RELIEF WELL DATA

Specification
Revision 6
Page 31 of 31

No. 9YS1OYS1004

Wel.l

W-655
W-656
W-657
W-657A
W4-658
1-659
W-659A

1-661
W-661A
W-662
W-663
M-663A
W-664

1-666
W-666
W-667
W-668
V-668A

NCR
St.

600O,0
602+00
604+00
606+05
606+00
607+60
608460

609+20.
610+80
611+50
612+40
614+00
614+80
616+00

643+00
645+00
647.00
64900
660+45

651+00
651+60
653+00

Top of Well
(Elev)
Note I

23.17
22.86
23.65
22.93
23.81
23.64
23.11

23,87
23.80
23.42
23.60
24.04
23.47
24.00

26.20
25.50
25.50
25.70
25.32

Manhole
(Elev)

T-op Sround

26.63
26.74
26.91
30.07
26.82
26.62
30.64

26.71
27.03
30.66
26.85
27.24
30.88
27.45

29.96
30.22
30.10
29.47
30.83

29.84
32.34
29.02

26.3
26.6
26.2
27.9
26.4
26.3
28.0

26.6
26.6
28.9
26.7
27.0
28.9
27.4

28.2
28.2
28.2
28.2
29.0

28.2
30.1
28.2

Screen
Length (Ft)

15.0
16.0
15.0
23.0
15.0
15.0
24.5

15.0
15.0
19.4
15.0
15.0
22.9
16.0

15.0
15.0
15.0
15.0
5.0

Well
Depth (Ft)

Note 2-

27.81
28.42
29.39
37.99
30.36
29.51
37.56

28.26
29.66
33.56
31.35
28.50
38.05
28.82

25.10
23.60
2S.50
23.20
25.83

Year
Installed
Note

-78
-78
-78
-87, S
-78
-78
-87, S

-78
-78
-87, S
-78
-78
-87, S
-78

-79
-79
-79
-79
-85, S

01sch. Pipe
Location

TD
TO
TO
TO
TD
TD
TD

TO
TO
TO
TO
TD
TO
TD

TO
TD
TO
TO

)TO

W-669
W-669A
W-670

* NOTES:

25.70
25.59
26.10

15.0
S.0

15.0

23.50
26.08
26.20

-79
-85. S
-79

TO
TD

1. Depth of well refers to top of
2. Bottom of screen 15 2'0" above
3. R - Replacement wells.

$ - Supplementary wells.
ST - Supplmentary wells along

pipe at PDD or RLRS.

well elevation.
bottom of well.

too with discharge

DISCHARGE PiPE LOCATIONS
POD - Plant Discharge Ditch,
TD - Toe Ditch
RLRS - Relocated Little Robbins Slough
SSB - Spillway Stilling Basin

I
4723066a 0





9YSIOYS10O4
Rev. 6

TABLE S

MIN COOLING RESERVOIR INCLMNOUER DATA

Page 1 of 1

Approximate
Inclinometer Embuankmnt

No. Statfon Location

TI 262 +00 Crest
T2 262 + 00 Downstrem Berm
T3 262 + 00 Upstream Slope
T4 280 +00 Crest
TS 280 + 00 Downstream Berm
T6 280 + 00 Upstream Slope
T7 318 00 Crest
To 31 + 00 Downstream erm
T9 318 + 00 Upstream Slope
TiO 340 + 00 Crest
Tll 340 + 00 Downstream Berm
T12 340 +00 Upstream Slope

0

) n

q4Iga/uixoi
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SOUTH TEXAS PROJECT

GEOTECHNICAL MONITORING PROGRAM
MAIN COOLING RESERVOIR'

DATA CONTROL FORM

DATA PACKAGE NO. R

To,

Site Engineering Manager,

Package Contents:

-0-

Period: From -0- to -0-

This Data Package has been reviewed for completeness, documentation

of checking and proper identification.

Date: -0-

Resident Engineer
HARZA ENGINEERING COMPANY

Received:

Site Engineering Manager Date

9Y51OYSOO04, REV. 6
FIGURE ?



Package No. R
Page - of

MAIN COOLING IRESERVOIR
STRUCTURAL BENCHMARK DATA 0)

0

0

9Y51OYS100'., Rev. 6
Figure 8
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Package No. R ..
Page -__ of

0
MAIN COOLING RESERVOIR

PIEZOIETER DATA
Piezometers on 'A' Level - Crest

Sheet I of 5
Reservoir El.

0

oete IIger Statiam Ieadii Elevation j'fser)-IRe•din)I n Cants

-0- i29t 4 # 67 -0- Ft. 67.2 Ft. -0- Ft. -- -

-0- P 7 + -0- t. 69.1 Ft. "-0- Ft. -0-

-0. P163 7 + 0 -0- Ft. 47.4 Ft. -0- Ft. -0-I
-0- P301 9 * 9 -0- Ft. 67. Ft. -6- Ft. -0-

I +__ :::: Ft. .- ft. -..

-o-_ _ tio+ -o- Ft.i. 67. _ Ft. -0- ft._-o-

P537 13 *,,o -0- Ft. 67.,Ft . -0- Ft
0., s 0F . LAF. -0- F. -0 ...

- 13 17 + 75 -0- Ft. &7.5 Ft. -0- Ft. -o-

-0- JP136O7 0 0 Ft. 67.5 Ft. -0- Ft. -0-

200+ 20-0- F. . t 0 t 0
F30 22 50 -0- Ft. 67. Ft. -0- Ft. -0-

1'-. t 31 25.# 0 -0- Ft. 67.9 Ft. -0- Ft. -0-
" F311 E * 50 -0- Ft. 67.7 Ft. -4- Ft. -0-

" 314551- Ft. 6 Ft. F .-0
-0- _316 1 + 55 -0- 60.0 Ft. - Ft. .-

-0- P318 35÷ 0 -0- Ft. 68.3 Ft. -0- Ft. -0-

-0- P320 37 65 -0- Ft.I 67.7 Ft. -0- Ft. -0-

-0- P17 40+20 -0- Ft. 67..Ft. - Ft. -0-

I0 PHI 40+:0 -0- Ft. 67.5 Ft. -0- Ft. -0-

-0- pal 59+60 -0 Ft. 67.5 Ft. -0- Ft. -0-

-1- I59 * 60 -0- Ft., 67.7 Ft. -0- Ft. -0-

1 -1_

9YY1OYS100, REV. 6
FIGURE 9
Sheet of 22I
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Package No. R__.
Page ___ of ___MAIN COOLIN6 RESERVOIR

PIEZOMETER DATA
Piezometers an 'A' Level - Crest

Sheet 2 of 5
Reservoir El. -

isruseer I jTop of Riser Vater Eluvation
late Station Reading Eltvatiom IRiser)-fReding) Casents

-0- P25 79 # 60 -0- Ft. 67.6 Ft. -0- Ft. -0--

-0- P173 79 # B -0- Ft. 67.1 Ft. Ft.-0

-0- cs 00+2 -0 Ft ".7Ft. -0- ft. J-o-
-0- P173 10D +0 -0- Ft. 67.5 Ft. -0- Ft. "0-

-)- 13t 105+ 0 -0- Ft. 66.5 Ft. -0- Ft. -0-
-0- P374 130 + 40 -0-- Ft. "67, Ft. -0- f t. -0-

-4- P341 130 69 -4- Ft. 60.3 Ft. -0- Ft. -0-

-0- P342 130 + re -0- Ft. 6.4 Ft. -0- Ft. -

-0- 34 130 *95 -0- Ft. 68.2 Ft. -0- Ft. -0-

-0- 1P177 13H.65 -0- Ft. 67.9 Ft. -0- Ft. 4-0

+I 1P luH 135t 0 -0- Ft.j 67.3 ft. '-o- Ft. -o-

-0- 1F146 153*+70 I-0- ft.I 66.7 Ft. 1-0- Ft. -0-

-0- 1 p3a, 160 t 0 -0- Ft.1 67.1 Ft. -.0- Ft. -0-

I f _ "

-0- ?179 160 , 0 -0- Ft.I 67.5 Ft. -0- Ft. -0-

-0- 1P42 180#35 -- Ft. 0.5 Ft. -0- Ft. -0-

-0- PN 18o +925 -0- Ft. 67.9 Ft. -0- Ft. -0-

-0- P4T6 Mb0 *20 -0- Ft. 67.8 Ft. -0- Ft. -0-

-0- PI3 2M + 20 -- Ft. 68.0 Ft. -0- Ft. -0-

-o- fP0 219" *BO -0- Ft. ,9.1ft. -+- Ft. +

-0- In65 ' 19 #t O -0- Ft. 7.9 Ft. -0- Ft. -0-

-0- P33 M6f40 4-- Ft. 66.7 Ft. -0- Ft. -0-

-0- P57 20+eO. 0 -0- Ft. 67.4ft. -0- Ft. -0-

.5 I I .5 ~ m
w

9Y510YS1004, REV. &
FIGURE 9
Sheet ___ of 22



S
MAIN COOLING RESERVOIR

PIEZO0ETER DATA
Piezometers on 'A' Level - Crest

Sheet 3 of 5
Reservoir El.

Package No. R
Page _ of

Ji
i
!I

-Piezopeter lop of Riser Vater Elevation
Date t 1 0Nbr Station Eeadirq Elevation (Riser)-Ia6Ztq) Comasent

-0- PI 240 + 0 -0- Ft. 67.7 Ft. -0- Ft. -0-

-0I F1S2 250 + 0 -O0- ft. 67.6 Ft. -- Ft. -0-

-0- 1 P61 260 5 B -0- Ft. 68.7 Ft, -4- Ft. -0-

4- pill 25 M -0- Ft. 68.4 Ft. -0- Ft. -0-

_0- 1 .70, Ft. 67.1 Ft. - Ft. -0-

r-F- 164 283 + 6 -0- Ft. 6i.6 Ft. -0- Ft. -0-

.-0- PH8 0-v Ft. 67.1pFt. -0- Ft. -0

05- 3 P+5 3 + 0 -O- Ft. 46.3 Ft. -0- Ft. -0-

- PISS 30 v 0 -0- Ft.1 60.3 Ft. -i- Ft. -0-

-÷ P72 320 - 0 -.- Ft. 68.5 Ft. -0- Ft. j-0-

7 35+ 1 Ft. 6j6Ft 0 t 0÷ .M .. ,+ 1-0- Ft. 67.6Ft. I-0- Ft. -o-

-Q_ ?1 3,0t 6,0 -0- Ft.I 67.6 Ft. -0- Ft. " -0-

~-0- M4045 0 t 97F.4 t 0

-0- 4 +S 50-0 - t 8. t -0- Ft -0

P69) 42%)+ 0-- Ft. 67.8 Ft. 4-0- t -o-

-

1 8. F.I. .6- Ft ... , ..

-0- Ps 4 # 4 F 69.6 Ft. -0- Ft. -0--• :E3 k• 50 -- Ft.j 68.• Ft. -0- Ft. -0-

-__- F20 ,___ 0.- Ft.! 66.6 Ft, -__- ft, ____-__-

1-0- PE2.j5 J4•: *0. -- F. 69.& Ft. "0" Ft.-0- ___________1

1-,, P93 440,•#E0 -0- F,. 6M Ft. -- f .0-1 _ 1 _ _ _ _..... _ _ _ ... _ ___ _

9Y510YS1004, REV. 6
FISURE 9
Sheet ___ of 22
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MAIN COOLING RESERVOIR
PIEZOMETER DATA

Piezometer4 on 'A' Level - Crest
Sheet 4 of 5

Reservoir El .

Package No. R__
Page _ ____

0

Pic.'0wtm Top of Rim bite Eloutin

Date b StIation halq Elmltiou lRiserl-thding) Coments

-4- F7 1A0 4 20 -0- ft. 68.3 Ft. -0- Ft. -0-

-4- P97 . 4C*+ 10 -0- -Ff. 67.6Ft. -0- Ft, -0-

-0- P209 460 # t0 -0- Ft. 68.4 Ft. -+- Ft. -0-

-4- Plot 491 0 0 -0- Ft. 69.5 Ft. -0- Ft. -0-

-0- Pall { 9 * 0 -0- Ft. 68.3 Ft. -0- Ft, -0-

-0- P105 t511+ 0 -0- Ft. 67.6 Ft. -0- Ft. -0-

-4- P213 511 # 0 -0- Ft. 67.9 Ft. -0- Ft. -0-

-0- P109 531+ 0 -0- Ft. 68.4 Ft. -0- ft. -0-

-0- Pal5 531+ 0 -o- Ft. 67.9 Ft. -0- Ft. -0-

-0- Pt13 55w 4 50 -0- Ft. 68.3 Ft. -0- Ft. -0-

-04- P21t7 550 + 50 -0- Ft. 67.9 Ft. -- Ft. -0-

-0- P15l 559.,50 -0- Ft. 67.6 Ft. -0- ft. -0-

-0- P116 570 + 35 -0- Ft. 6.3 Ft. -0- Ft. -0-

-0o- P21q 570 4 35 -0- Ft. 67.7 Ft. -0- Ft. -o-

-0- Pil0 50 40 -0- Ft. 68.9 Ft. -+- Ft. -0-

-0- ral 50 + 40 -0- Ft. 67.9 Ft. -0- Ft. -0-

-0- P124 6104 0 -0- Ft. 60.7 Ft. -0ý- Ft. -0-

-0- P223 610 4 0 -0- Ft. 6.0 Ft. -0- Ft. -0-

-0- P125 629' 0 -0- Ft. 67.7 Ft. -0- Ft. -0-

-0- PM5 62 + 0 -0- Ft. 67.7 Ft. -0- Ft. -0-

-0- P287 6V + 0 -0- Ft. 69.3 Ft. -0- Ft. -0-

-40- PM MI * 60 -0- Ft. 67.1 Ft. -0- Ft. -0-

4

qw
9Y510YS1004, REV. 6
FIGURE 9
Sheet __ of 22



MAIN COOLING RESERVOIR
PIEZOIETER DATA

Piezometers on 'A' Level - Crest
Sheet 5 of 5

Reservoir El.

Package No. R_--
Page ___ of

Piroeter Top of Riser Vater Elevation i
Date nber Station biding Elhytiop Iflime)-Itteading)! Cou• ts

-0- M 4 # .20 -0- Ft. 67.5 Ft. -0- Ft. -0-

-0- P93 "6 # so -0- Ft. 67.4 Ft. -+ Ft. -0-

- M 65 40 -0- Ft. 67.1 Ft. 1'+- Ft. -__I__ __ __ __I __ _ _ __ _
--- 1227 652 1 50 -0- Ft. 67.8 Ft. -0- Ft. -0-

-0- 2?97 M5 0 -0- Ft. &8.9 Fi. -0- Ft. -0-

_ _ ._ I ....__ _ - _ _ I _ _ _ _ _ _

9Y510YS1004', REV. 6.
FIGURE 9
Sheet of 22
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Package No. R_
KAIN COOLING RESERVOIR Page --- of

PIEZOPIETER DATA
Plezometers on 'B' Level - Downstream Berm

Sheet 1 of 4
Reservoir El.

Piezouetur Top of ser M Vater Elt9mtiw
Date uer B Staotioe badi Elevtion I(Riswul-MIe-inq) Counts

-0- P35 0 39 Ft. 4,.7 Ft. -0- Ft. -0-

4-- 0 #.57 -0- Ft. -S.6 Ft.--0- Ft. -0-

-0- P357 O 69 -0- Ft. 2.2 Ft. -0- Ft. -0-

-0- P356 0 4 E -0- Ft. 2.1 Ft. -0- Ft. -0-

-0- P359 0 * 89 -0 Ft. 42.6 Ft. -0- Ft. -0-

-- P360 I # 21 -0- Ft. t3.1 Ft. -0- Ft. -0-

-0- P361 1 t37 -0- Ft. 42.0 Ft. -0- Ft. .-0-

-0- F362 1 .691-0- Ft. 44.9 Ft. -0- Ft. -0--

-- P363 2 39 -0- Ft. 40.9 Ft. -ý- Ft. -0-

-0-. PH- a. As -0- Ft. 45.4 Ft. -0- Ft. -0-

-0- J P'-2 2 70 -0- ft 45.5 Ft. -0- Ft. -0-

-4- PI-3 2 + 75 4- ft. 45. Ft. i-0- Ft. I-0-

-0- P364 0 -0- Ft 3. t Ft. -0-

-0- M, 3 + 70 -0- Ft. 4L. Ft i -0- Ft. -0-

-0- Fl6o 4 + 15 -0- Ft. 41.9 Ft. -0- Ft. -0-

-0- 1P367 4 +7"0 -0- Ft. 38.5 Ft. -0- Ft. -0-

-0- P366 5 4 M -0- Ft. 40.4 Ft. -0- Ft. -0-

-0- P369 5 + 1O -0- Ft. 3.0 Ft. -0- Ft. -0-

-0- P370 5+70 -0- Ft. 34.9 Ft. -0- Ft. -0-

-0- P371 6 + 10 -'0- Ft. H.A Ft, -0- Ft. -0-

-0- PM 6 # 69 -0- Ft. 33.4 Ft. -0- Ft. -ý

-0- P6 7, 0 -0- Ft. MAq Ft. -0- Ft. -0-

.1. ~ 
1 _____________ 1 

~

w
9Y510YS1004i, REV. 6
FIGURE 9
Sheet __ of L2
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0
Package No. R-__

MAIN COOLING RESERVOIR Page --- of
PIEZDMETER DATA

Piezometers on 'B' Level - Downstream Berm
Sheet 2 of 4

Reservoir El.

Fiezoaeter Top of Riserl *ter Eleation

N'te IfwNmer Shtirn Reidilq t eva i1001 IRi~erl)-(Readtn• Coaents

F0- - p37# 1 5 -0- Ft 35.Ft.l -0- Ft. -0-

-i- 4 7•? # 61 -0- Ft.. 3'..4 Ft.. -0,- Ft. 11-0--

--. Ji. + 20 -0- Ft. 37.4 ft. -t.II
. .. l .. ..4-0- 9 4 39 -0- Ft. 311, Ft. -0- .F

-- . 40.3 Ft. -- Ft. -0-

-r- |FIS- 4. 4; E - ; ;- Ft.1 k,).2 Ft. -4- Ft. .-•-"

FEE--_ 5 t ,. aFt._ I

-I- 03.) Y, 3' -'- Ft.. 37.--6 Ft. I -C- Ft. -it-

-,- P3Ft) 1 + .i. 1- Ft.. -o-

-0- 7_ E + V, -6- Ft.] 37.2 Fi. 4 _- F-. -0'-
_i H4 10 # C j~ '- Ft.! 36.6F H. -0- Ft.'i

-0- P3130 # 40 -0- Ft. 40.2 ft. -0- Ft. -0-

-j j F147 ! 4 * 0 -0- Ft.! 36.3 Ft. -0- Ft. -0-

-(- 1, 53 -- tt.1 _35.0 Ft. -0- ft. -0-
-0- ?3 19 W0+ 0 -0- F*L,} 4I0.1 Ft. -,- Ft --0-

-0-- pi P 180 * is I + Ft,1 39.1 Ft.-,~ F -o'-

-0- P4I7 135 # -0! - Ft. •6.5 Ft. -0- Ft. -0-

P5! 219 150 .-- 0- Ft. 40.9 Ft. -0_ Ft. -6-

-54 2A 40 -0)- Ft. 41.6 Ft. -0- Ft. -o-

MS 180.~~~5I-0- ~I_____ _______

L.L.Ft. 31. Vt -~r Ft -0

9YYIOYSIOO4, REV. 6
FIGURE 9
Sheet of Be



Package No. R_..
MAIN COOLING RESERVOIR Page -- of

PIEZONETER DATA
Piezometers on 'B' Level - Downstream Berm

Sheet 3 oft 4
Reservoir El. - -

'Pieroeter Top of itser Rater Elevation

Date Rubber Station Reading llieation (liser)-(tadinq) conits

-0- js 240 # 0 -0- Ft. 39.,,Ft. -0- Ft. -0-

-0- P153 F50+ 0 -0- Ft. 37.2 Ft. --0- Ft. -0-

.- P62 260 + 25 -0- Ft. 40.3 ft. 4-0 Ft. -i0-

-0- PIF1 W69 f 0 -0- Ft. 36.5 Ft. -0- Ft. -0-

4- P65 0 4 t•0 Ft. 40.3 Ft. -0- Ft. -0-

j- 300 0 -0- f1. 3q.5 Ft. -0- Ft.

I PIS 31e+ 0 -0- Ft. 36.9 Ft. I-0t- Ft. -6-
l-- - - I~-- ~ _ _ _ _ _ _ _ __ .__ _ _ _ __ _ _ _ __ _ _ _

0-- . I h-_,I I -,,- 39. 5 , K F- . -. F

-a- I76 351'6 -+0- Ft.I 38..Ft. -0- Ft. 1-"-

F- . . P96 O 50 -0- Ft. 40.4 Ft. -0- Ft. -0-
-;t. 40.5 Ft. - Ft. -0-

-0 0 1 k0 a- Ft. 40.2 Ft. - Ft. -0-

_•A- 491. * 4 0. ,. Ft U. 6 im Ft. .-0- Ft. -0-
-0- 1Fhi jM #t 90 -0- Ft. 3'9.7 Ft. 1-0- Ft. 4--I 1- *____1--0 -____ 460' °-0- t. -t".-2 - Ft. o

-0- P155 549 + W0 -0- Ft. 36.2 Ft. -0- Ft. -0-

4- P106 570 1 35 -0- Ft. 39.9 Ft. -0- Ft. -
p 121 531*# O400 -  Ft. 39.8 Ft. -0- Ft. -0

-0- P125 610+ 0 -0- Ft. 39.7 Ft. -0- Ft. -O-
_ _ 4 - _

9Y1OYS1004 REV. b
FIGURE 9
Sheet of 22



Package No. R...
MAIN COOLIN6 RESERVOIR Page - of

PIEZOIETER DATA
Piezometers on 'B' Level - Downstream Berm

Sheet 4 of 4
Reservoir El.

Piezometer Top of Rism 1ater 91, tion
ate ftaber Station badirq Elevation fRisr)-(0IWlnq) Coosats

-0- P129 629 * -0- Ft. 39. Ft. -0- Ft. -0-

-0- P345 651 59' -0- Ft. 41.4 Ft. -0- 'Ft. -0-

-306 51 # -0 4- Ft. 42.0 Ft. -0- Ft. -0-

-0- P737 62 # 46 -0- Ft. 41.5 Ft. -- Ft. -0-

-0- P348 6 94 -0- Ft. 41.5 Ft. -0- Ft. -4-

-0- P349 652. 95 -0- Ft. 5S.2 Ft. -0- Ft. -0-

-0- P350 653i 40 -0- Ft. 41.1 Ft. -0- Ft. -0-

-0- P351 653 94 -0- Ft. 41.9 Ft. -0- Ft. -0-

-0- P35? 60 #96 % -0 Ft.j 42.6 Ft. -0- Ft. -0-

-0- P353 654 * ' -0- Ft. 0.8 Ft. -0- Ft. -0-

-0- 35 J 654 -0- Ft. 44.7 Ft. R- FR. -0-
____ ___ Y0I ........________________

9YVSOYS1004, REV. 6
FIGURE I
Sheet of 22



Package No. R___
MAIN COOLING RESERVOIR Page ___ of

PIEZOMETER DATA
Pjezometers on 'Cp Level - Toe Ditch

Sheet I of 8
Reservoir El.

SPlezoafte Top of is"er IRater Elevatiou
Date Nuaber Station leading Elnatio ift•ierHbading) Coants

-0- P2- 2+ 55 -0- Ft. 3t.8 Ft. -0- Ft. -0-

-02-2 2 4 60 -0- Ft. 31.7 Ft. -0- Ft. -0-

-0- M-3 2 65 -0- Ft. 31.7 Ft. -0- Ft. -0-

-0- f• 3 4 80 -0- Ft. 31.0 ft. -0- Ft. -0-

-0- j P9 + 0 ~-0- Ft. 29.2 Ft. -0- Ft. -0-

-0- F? 7 1, 0 -0 F .HAPl. -01t 0

-0- P300 9 * 0 -0- Ft.I 30.3 Ft. -0- Ft. -

-0- Fmt !1 50 -0-- Ft 34.1 Ft. -4- Ft. -0-

-0- MA 17 75 -0- Ft.1 30, 4 Ft. -0- Ft. -i-

-0- P1• 2 + 22 -0- Ft. 3.i Ft. -0- Ft. -0-

-0- pi 50 -0- Ft. 30.9 Ft. -0- Ft. -0-

-0- P310 25.*0 -0- Ft. 29.5 Ft. -0- Ft. -0-

-0- nP2 27,7 # 10-0- Ft.I EMFt. -0- Ft. -0--

-C- 3PI f Ft. 23.qFt. -0- Ft. -0-

PX5 32 +5 -0- F .2.6Ft. -0- Ft. -0-

1-0-- PI73+0 -0- F. 2. t -0,- Ft. -0
-___- p3l 37+6 0- Ft. 26.8 Ft. -0Ft --

-0- 27. 0 5"00 -0- Ft. 29.2Ft. -0- Ft. -0-

-0- P20 49 3 0 -0- Ft. 29.5 Ft. -0- Ft. -0-

-- P23 59 6 0- Ft. 26.1Ft. -0- Ft. 1 -0-

0

m
w

I
9YS1OYVSOOC. REV. 6
FIGURE 9
Sheet of 22



Package No. R_..

MAIN COOLING RESERVOIR Page -- of
PIEZOMETER DATA

Piezometers on 'C' Level - Toe Ditch
Sheet 2 of 0

Reservoir El. - -

Piezometer Io of tiser later Eleatin
Date Rusber Station• ! ead in aq evatim lf~iser)-fireiding) Coaments

-0- P24 70 * 20 -0- Ft. 28.3 Ft. - Ft. -0-

-0- P27 79 # 50 -0- Ft. 289.3 Ft. -0- Ft. -0-

-0- P28 899 20 -0- Ft. Z7.4 Ft. -0- Ft. -0-

-0- P2 j 92 .50 -0- Ft. 25.1 ft. -0- Ft. -0-

-0- P330 97 50 -0- ft. ?4.8 Ft. -0- Ft. -0-

+0- P333 102 50 -0- Ft. M.6 Ft. -0- Ft. -0-

-6- P339 102 4 50 -0- Ft. l k.3 Ft. -4- Ft. -0-

-- P145 105 + 25 -0-- ft. Z2.9 F t. -0- Ft. -0-

k P313h 107, * 5 -41- Ft.1  24. Ft. -0- Ft. -0-

S-0- 1 P24j 115 0 -0- Ft.1 25.5 Ft. -- Ft. -Q-

-0- ps 12)+20 0- Ft. 23. Ft. -- Ft --

- P235 1i 5 * 5 0 - 0- Ft. 19.5 Ft. -0- Ft. -

-0 --- 13-t40--1 Ft 0 t. i-
-0- P49 13#fqO -0- Ft. 21.4 Ft. -0- Ft. -0-

- 23 13 + I -0- Ft. 21.6 ft. -0- Ft. -0-
__31 ~ jjv _____ 0 ,,,-

-4- P479 137 '50 -0- Ft. 20.7 Ft. -0- Ft. -0-

0- 2.- 0 +* 0 -o- Ft. 21.6 ft. -o- Ft. -o-

4- P273 1475 50 -0- Ft. 20.2 Ft. -o- Ft. -0-

-0- P2T 7 150 + 0 -0- Ft. 21.6 Ft. -0- Ft. -0-

- i P3 1• 1 - F. 0Ft. t. -0 t. -I
-0- P37 150 * 0 -0- Ft. 21.5 Ft. -0- Ft. -0-

-+- IrP48 152 + 5 -0- Ft. 21.7 Ft. -0- Ft. -0-
Pts

'-- F. LSt ,.-F. -- *

II

9YSIOYS1004v REV. 6
FIGURE 9
Sheet --_of 22



P a c k a g e N o . R ---
4IAIN COOLING RESERVOIR Page -- _ of ---

PIEZOMETER DATA
Piezometers on 'C' Level - Toe Ditch

Sheet 3 of B
Reservoir El.

Q

!

!

Piezoseter Twp of Riserl IWt Elmhmti

Date kUher Stati:n .. ding El tin Coa-mts

F239 155+ 50 -0- Ft. 206 Ft. -0- Ft. -0-

-0- o240 159+80 -0- Ft. 20.9 Ft. -0- Ft. -0-

-- P40 160 + 0 -0- Ft. 0.4 Ft. -0- Ft. -0-

7- P04 165 + 0 -o- Ft. 20.5 ft. -0- ft. -o-

--- PI t # 40 -0- Ft. 21.5 Ft. -0- Ft. -0-

-0- f405 172't 3 -0- Ft. 11.5 Ft. -0- Ft. -0-

-0- 1 P241 175+ 0 -0- Ft. 18.O Ft. -0- ft. -0-

-0- F406 I177 25 -0- Ft. 17.3 Ft. -0- Ft. -C-

-0- to 80+ 25 -0- Ft. 17.3 Ft.j-8- Ft. -0-

-0- P379 150 t 93 -0- Ft. 15.0 Ft. -o - Ft. I -0-

-0- m t + u0sI -0- Ft.1 14.9 Ft. -0- Ft. -0-
-0- P?28 185 + 24 -0- Ft. 17.9 Ft. I -0- Ft. -0-

-0- 1M2 18+ 7,5 -0-- Ft. 15.5 Ft. -0- Ft. -0-

-0- P40 19,0 f401 -0- Ft. 15.2 Ft. -o- ft. -o-

-0- P83' 1 + 0 -0- Ft. 15.0 Ft. -0- Ft. -0- 1
-0- F407 197 + 509 -0- Ft. 20.5 Ft. -0- Ft -0-

-4- 1 a * 0 20 1-0- Ft. 22.5 Ft. -0- Ft. -0-

.40- P.294 20! # 60 -4)- Ft. 7. Ft. -0- Ft. -0-

-0- PO M5 + 40 -0- Ft. 2,5 ft. -0- Ft. -0-

-.0- 1 P209M1•# 0 -- Ft.j .3 Ft. -5 . Ft. -0-

-0- P285 Me + g0 -0- Ft. 19.9 Ft. -0- Ft. -0-

-0- P409 213 4•0 -0- ft. 21.,OFt. -0- Ft. -0-

I.
9YSlOYS1O04* REV.
FIGURE 9
Sheet ___ of 22
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Package No. R__
MAIN COOLINS RESERVOIR Page of

PIEZOMETER DATA
Piezometers on 'C' Level - Toe Ditch

Sheet 4 of 8
Reservoir El.

Piezoaater Top of Use late flention

Date AmbeT Station Reading Elevatiol I tiser)-Rt•adig I Ceounts

-0- Pubh E17 + 0 -0- Ft. 10.3 Ft. -0- ft. -0-

-0- P2 219. 90 -0- Ft. 21.4 Ft. -0- Ft. -0-

-0- P55 26 + 40 -0- Ft. 21.9 Ft. -0- Ft. -0-

-m + 6 •3 + 45 -0- Ft. E1.S Ft. -0- Ft. -0-

-0- Pt41 M + 95 -0- Ft. 20.7 Ft. -0 Ft. "-0-

-0- P410 & • ,75 -0-- Ft. Z1.7Ft. -0- Ft. -0-

-0- P59 N O+ 0 -0- Ft. 21.3Ft. -0- Ft. -0-

-0 pah 2A 0 - ~ Ft. ED.I Ft. -0- ft. j-0-

-4- Pe57 26. 0 -0- Ft. .8oFt - Ft. -o-

-0- ?47 +48 9 0 -0- Ft. 19. Ft. -0 Ft. -0-1

-o- ? 2'8 +90 -0- Ft. t9.1 Ft. -o- Ft.,

-0- P+o ,_ - 0 -0- Ft. 1.3 Ft. -0- Ft. -0-

-0- N[i , + 75 -0- Ft. 21.2 Ft. -07 Ft. -0--'

-0- P137 M F 5 -0- F 1.Ft. . 0- Ft. 4-0-

[12 257 +25t 0- Ft. 20.7 Ft. 10- Ft -0

-0- -i - 0 5 0 Ft.j 0.6 Ft. 40- Ft. -0--

-0- P259 262 # 25 -0- Ft. 19.1 Ft. -0- Ft. -0-

-0- P138 265+95 -0-- Ft. 10.2Ft. - ft. -0-

N p 1 i 9 + t - .- Ft. 19.2 Ft. -0- Ft. -0-

-0- P139 272 0 5 -0- Ft. 16.2Ft. -+- Ft. -0-

-0- PIM 27 + 0 -0- Ft. 19.0 Ft. -0- Ft. -0-

-o- P10 M7 9+ 0 -0- ft. 16.6 Ft. -0- Ft. -0-

___ ___ ____ ___..

9Y510YS1004* REV. 6
FISURE 9
Sheet of 22



Package No. R...
MAAIN CCOLING RESERVOIR Page - of o _

PIEZOMETER DATA
Pie2ometers on 'C' Level - Toe Ditch

Sheet 5 of 8
Reservoir El.

Fiezoeleow 70p of Riser Vater Elmvatio

Date uaer Station bsdiiq El~evtio (ii( r)-(Readig) Coj ents

0- P415 290 + 50 -0- Ft. 19.9 Ft. -0- Ft. -0-

-0- PH6 23 3. 0 -0- Ft. i9.2 Ft. -0- Ft. -0-
_______ ___ ___ . _ .

-0- Pt6 26 + 25 -0 Ft. 19.0 Ft. -0- Ft. -0-

-0- P671 290 : ;5 - Ft. M2.. Ft. -.0- Ft. -0-

S-0- F-50 2% # "5 -0- Ft. 17.7 Ft. -0- Ft. -0-

S-0" P4I7 291 20 E -0- Ft. 19.4 Ft. -4s- Ft. -0-

[ -0- P70 3. 0 -0- Ft. 11.5 Ft. -0- Ft. -0-

i :-o- 1 P~IB 305 + 20 -0- Ft. 19.2 ft. -0- Ft. -0-

-0- P71 310 # 0 -0- Ft. 19.4 Ft. -0- Ft. -0-

-0- P41! 314 + 90 -0- FE. 17.5 Ft. -0- Fl. -

-0- P381 319 +70 -0- Ft] 16.6Ft. -0- Ft. 1-0-

-0- M I 311.861-o- Ft. 16.3 Ft. -0- Ft. --

-3- I P74 320 0 -0- Ft. 17.0 Ft. -0- Ft. -0-

0- 4.20 312 + to -0- Ft. 17.3 Ft. -a- Ft. -o-

. 327+25 -0- ft. 10.5 Ft. 10- Ft._-0-

F15 330 + 25 -- Ft. -0- Ft.

-6- J422 335 + 50 -0- Ft. 20.1 Ft. -0- Ft. -

-- P261 340t* 0 - F- Ft . -0- Ft. -0-

-0- PE62 30 * 0 -0- Ft. 1q.6 Ft, -0- Ft. -0-

-0- P423 347 0' -0- Ft. 20.t Ft. -0- Ft. -0-

-0- P m•3 0 -0- Ft. 20.2 Ft. -0- Ft. -0-

-0- M7 352 t 0 -0- Ft. 21.1 Ft. -0- ft. -0-

0

9Y51OYS1O04, REV. 6
FIGURE 9
Sheet of 22



Package No. R__
MAIN COOLING RESERVOIR Page ... of

PIEZOMETER DATA
Piezometers on 'C' Level - Toe Ditch

Sheet 6 of 8
Reservoir El.

0

Piezoutet top of Riser VIter Elevation
Pite uer Station Reading Elevation Iffiser)-(mdiq)s Croaeuts

-0- PQ4 354 * 0 -0- Ft. 20.7 Ft. -0- Ft. -0-

-0- p?.3 350 0 -0- Ft. 19.0 Ft. -4- Ft. -0-

-0- P79 359+60 -0- Ft. 20.O Ft. --0- Ft. -0-

-0- PU6 369 + 0 -0- Ft. .19,2 ft. -0- Ft. -0-

-4- P477 364 +80 -0- ft. 23.4 Ft. -4- Ft. -0-

-0- Pe0 370 # 20 -0- Ft. 18.1 Ft. -0- Ft. -0-

-0- m 380 # 0 -0- Ft. 26.1 Ft. -0- Ft. -0-

-0- P04 389 4 50 -0- Ft. Z4.O Ft. -0- Ft. -0-

-0- PB7 400 + 50 -4- Ft. 22.6 Ft. -0- Ft. -0-

-0- P159 *05 + 0 -0- Ft. 22.7 Ft. -e- Ft. -0-

-0- P 410 _ 0 -0- Ft. 21.0 Ft. -0- Ft. .0-

-0- 91 4E0 t 0 -0- Ft. 3.& Ft. -0- Ft. -0-

-0- pga 430 + 0 -0- Ft. E3.6 Ft. -0- Ft. -0-

-0- P9m 40 # e -0- Ft. 24.5 Ft. -0- Ft. -0-

+ P56 450* 50 -0- Ft. 26.1 Ft. -0- Ft. -0-

-0- P491 k5m+ -0- Ft. 27.4 Ft. -0- Ft. -0-

-+- P482 457 + 0 -0- Ft. 17.6 Ft. -0- Ft. -0-

-0- P?§3 459 t 0 -0- Ft. 27.E Ft. -4- Ft. -0-

-0- PS 460 10 -0- Ft. E6.9 Ft. -0- Ft. -

-0- P48* 469 50 -0- Ft. V.5 Ft. -4- Ft. -0-

P- 0 *47 90 -+ - F 8.3Ft. -+- Ft. -0-

- P103 491 + 0 -0- Ft. 28.2 Ft. -0- Ft. -0-4I
9Y510YS1004, REV. &
FIGURE 9
Sheet of P.2



Package No. R...

MAIN COOLING RESERVOIR Page ___ of __

PIEZOIIETER DATA
Piezometers on IC' Level - Toe Ditch I

Sheet 7 of 8
Reservoir El.

Ipiezooetter 'Tog f Riser Wktn Eluativa
Date iN paber Statin Reading Elevation Ri-er)-(Reagi4) Coments

-0- plot 50e . 0 -0- Ft. 26.7 Ft. -0- Ft. -0-

-a- `107 511+0 -0- Ft. E4.5Ft. -0- ft. -0-

-0- P108 52 4. 0 -0- Ft. 2A.2 Ft. -0- Ft. -0-

-0- Pill 531 # 0 -0- Ft. E6.9 Ft. -0- Ft. -0-

-0- Fits V +O50 -0- Ft. 30.0 Ft. -0- Ft. -0-

4?_ Hi 57 +35 0- Ft. E9. Ft. -0- Ft. -0-

4- -Ft 0 4 -0- ft. 30.0 Ft. -0- Ft. -0-

-0- P122 500 501-0- Ft. 8,.5 Ft. -0- Ft. -0-

-0- J-4-a 2 .0 t 29.0 Ft 4- Ft. -

-0- p2n V• 45 T-- Ft. 30.4F1. -0- Ft. -9-

-0- P443 59%465 -o-F~.1 29.9 Ft. -0- Ft. -0

-0- 1 P276 .597 01-4- Ft. 3.OFt. f-o- Ft. -0-

44 M: +-50t -0- Ft. 29.4 Ft. -0- ft.

Fl? 62 0 -0 f. 88.6 Ft. -- Ft. 0

-0- P45 6031 * 0 -0- Ft. 89.9 Ft. -0- Ft. -0-

10 F2777 605*# 0 -0- Ft. 30.4 Ft. -0- ft. -O-

-0- jP1446 6094+ 5 -0- ft. 29.k Ft. -0- Ft.

-0- H26 610 f 0 -0- Ft. 29.0 Ft. -0- Ft. -0-

M-0 411 * 15 -10- Ft. 3 1.3 Ft. -0- Ft. -.0-

-0- j POIS 613 + 20 -0- Ft. 30.9 Ft. -0- Ft. -0-
P4 _ + _0 30--0- P449e j 614. tiC' -0-' Ftf 30.9 Ft. -0- Ft. -0-

I
& i - * a

9Y51OYSIOO14, REV. 6
FIGURE 9
Sheet --- of 22
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Package No. R___
MAIN COOLING RESERVOIR Page ___ of

PIEZOMETER DATA
Piezometers on 'C' Level - Toe Ditch

Sheet 8 of 8
Reservoir El.

Piezowter Top of siser Vate Elevation

Date "uer StationI Leading Elevation fiiserh-(3a.ing) Comeuts

-0- pm 615 * 0 -0- Ft. 29.9 Ft. -- Ft. -0-

-0- P127 619 + 0 -0- Ft. 30.6 Ft. 4- Ft. -0-

-0- M! W5s f Ft. 30.4 Ft. 4- Ft. -.-

-0- QP,3 -0- Ft. 32.3 Ft. -0- Ft. j÷-

-0- F252 f 3 +Y. 0 -0-- ft.J 29.1Ft.1 -0- Ft. -0--

4- P131 6m4+ 0 -0- Ft.} 31.0 Ft. -0- Ft. j-..

-0- pm 1 -0- Ft.I 30.8 Ft. -0- Ft. 1 -0

r'90 -4- 20 -0- Ft. 310, Ft. -0- Ft. -0-

-0- 420 - Ft. 3. Ft. -0- Ft. -0-

I-0- P.70 6 I4 # 0 -0 Ft.I 30.2Ft. -0- Ft. -0-

. P 6 14 - Ft. 350. Ft. -0- Ft. -0-

1-0- P14 2+2-) j0- Ft. 32.0 Ft. +-0.-.Ci

P 296 655 + 01- F j 3. Ft. -0- ft. 0

S

9YSOYS1004, REV. &
FIGURE 9
Sheet of 22



Package No. R___
MAIN COOLING RESERVOIR Page ___ of

PIEZOIETER DATA
Piezometers on 'D' Level - PADD9 RLRS, Other

Sheet 1 of 4
Reservoir El. - -

Piiesoter Jop of Rimr Mater Elevtion
Date WIT statiom P•adiug Eleration (Riw)-(Rladin) Commnts

-0- P3-1 2 55 -0- Ft. 3.8L Ft. -0- Ft. -0-

-0- 0-2 2, 60 o Ff.- . 0 ,Ft. -4- Ft. 4.

- P- ?3-3 -2* 65 -0- Ft. 34.1 Ft. -4- Ft. -0-

-0- P8 19 0 -0- Ft. 30. Ft. -0- Ft. -0-

0 P16 to 0 -0- Ft. 30.0 Ft. -0- Ft. -0-

_-_- i T ! 2 . o: : -_- Ft. __.t._-_- Ft. -0-
-0- Pi&! 254 0, -'0- Ft. 26.1 Ft. -0- Ft. -0-

-0- PA0M 25 . 0 -0- Ft.1 26A Ft. -0- Ft. -0-

-0- PIQ 32 * 0 -0- Ft. 27.6 Ft. -0- Ft. I -0-

-0- P325 32 * 55 -0- Ft. 27.2 Ft. -0- Ft. --

-0- P 3 --- Ft. 27.Ft. -0- Ft. -0-
35,101-0- Ft.i L2.6 Ft. 1 -0- Ft. --0

II

0 P32 1 .. Ft. E F

M4÷38 # oo -037Ft. 27.4 Ft. e- Ft..

-0- FM •0 0o -0- Ft.} 27. Ft. -0- Ft. -0-

--- ' + 20 -0- Ft. 27.2 Ft. -0- Ft. -0-
-4- P3?5 49 + 0 -0- 'Ft. .27F. -0- Ft. -0-

-0- P3M6 59 # -0- Ft. MA. Ft. Ft. ---

-0- 397 5 f 60 -0- Ft. 25.6 Ft. -0- Ft. +0.,

-0- P39 1 70 * 20 -0- Ft. 24. Ft. -0- Ft. -0-

P409 + "/*70 -0- Ft. 27.6 Ft. -0- Ft. -0-

-0- p 903 * 5 -0- Ft. 27.4 Ft. -4- Ft. 1-0-

-. . . ______________________ J -
1w

9YIOY51004, REV. 6
FIGURE 9
Sheet --_of 22



Package No. R_
MAIN COOLING RESERVOIR Page ___ of

PIEZOMETER DATA.
Piezometers on 'D' Level - PADD, RLRS, Other

Sheet 2 of 4
Reservoir El.

0

-- Pieeter Top of Riserl I ater Elevation
Date N!i•ber Station Reading Elevation j(niwe wie q) Comults

-0- P§02 8Y1 # k -0- Ft. U.3 Ft. -0- Ft. -0-

-0- ,32q 9a + 50 -0- Ft. 20.6 Ft. -+- Ft. -0--

-0- ,331 97 +50 -- Ft. 19.4 Ft. -0- Ft. -0-

-0- fP3-16 99 +93 -0- Ft.1 21.' Ft. -0- Ft. -0-I

p33m 1004 01-0- Ft., 17.9 Ft. -0- Ft. -0-

-0- P3H 100. 1-0- Ft.J 22.2 Ft. -0- Ft. -0-

-0- P337 102 + 50 -0- Ft. I 16.6 Ft. -0- Ft. -a-

P30 52+ -0- Ft. 21.6 Ft. -0- Ft. 4-

-4- P403 I 1 +S. 0•-o- Ft. I.7TFt. -0- Ft. -0-

--0- P335 107 # 50 Ft. Z . 0 Ft. -0-

-0- P32 1 .0 # 0 -0- F E2.5 Ft. Ft. -0-

-0- P471 110+ ojo F0 2E.9 Ft. 4- ft. j-0--
P412 115 + 0 -4 - Ft. 24.3 Ft. -0- Ft. 4o-

P33a 117 + 50 -0- Ft. 16.5 Ft. -0- Ft. -0-

f 425 3% + 5 -0- Ft. 24.9 Ft. 0 Ft --

-0- F265 3': + 0. -0- Ft. 5.5 Ft. -0- Ft. -0-

-0- P42& j 386 # 50 -0- Ft. 25.1 Ft. -0- Ft. -0-

-0- P427 3B9 f -0- Ft. 24.I Ft -0- Ft. -0-

-0- P266 391 * '•0 -0- Ft. 23.3 Ft. -0- Ft. -4-

-0- P267 395# 0 -0- Ft. L•.28 Ft. -0- Ft. -0-
2 -

-0- P•m 39 t 25 -0- Ft.1 21.9 Ft. -0- Ft. -0-

-0- P40 tO0 50 -0- ft. F2.7 Ft. -0- Ft. •-4

I

9Y51OYS1004t REV. 6
FIGURE 9
Sheet of 22



Package No. R___
MAIN COOLING RESERVOIR Page __ of

PIEZOMETER DATA
Piezometers on ID' Level - PADD, RLRS, Other

Sheet 3 of 4
Reservoir El.

0

Pitowe r Top of Riseru Later Elevation
late keber Station Reading EIatUCin (fia )-IRnading) o"Meats

-+- P450 400 4 51 -0- Ft. 22.2 Ft. -4- Ft. -0-

..- P4.1 400#52 4- Ft. 21.2 Ft. -4- F -0- -

-- P430 405' 30 -0- Ft. 21.5 Ft. -0- Ft. -0-

-0- 9431 40B 49" -0- Ft. 22.7 Ft. -0- Ft. -0-

-0- F269 416 * 55 -0- Ft. 21.6 Ft. -0- Ft. -0-

P432 42*. 0 -0- Ft. 22.6 Ft. -0- Ft. -0-

_-0- F26? 7 • 50 -0- Ft. 21.3 Ft. 4- Ft. 4-

-0- 27i 4335 q 60 -0- Ft. 22.6 Ft. -0- Ft. 4-

-0- P25am 40 + 60 -0- Ft. 24.4 Ft. -0- Ft. -0-

-0- F271j• 3 * 25 -0- Ft. E4.6 Ft. -0- Ft. -- 0-

-0- PM 446 + 90 -0- Ft. F7.3 Ft. -0- Ft. -0-

-4- P393 445 * 15 -1 Ft. 0.6 Ft. -0- Ft. 4-

-0- P3E 446 + 4 -0- Ft.j 26.1 Ft. -0- Ft. -0-

-0- F385 j449• + 5 -0- Ft. 26.7 Ft. -0- Ft. -0-

PQ33 450 + 50 -0- Ft. 26.0 Ft. -0- Ft. -0-

-0- F7 454 + 45.4 0 Ft.T 25.5 Ft. -0- Ft. 4-

-e- P434 460 + 0 -0 Ft. 27.0 Ft. -0- Ft. -0-

- [ P255 9 + 60 -0- Ft. F.6 Ft. -0- Ft. -0-

-4- P435 479• 70 -0- Ft. 26.5 ft. -0- Ft. -0-

+ PM36 01 + U -0- Ft. 26.5 Ft. -0- Ft. 4-

-0- P274 485. 0 -0- Ft. 26.1 Ft. -0- Ft. -+-

-4- P437 491 + 0 -0- Ft. 29.1 Ft. -0- Ft. -0-

9Y51OYSIOO14 REV. 6
FI3URE 9
Sheet of 22



Package No. R_
MAIN COOLING RESERVOIR Page -_ of ...

. PIEZO.IETER DATA
Piezometers on ID" Level - PADD, RLRS9 Other

Sheet 4 of 4
Reservoir El.

Piezouter ITp of Riser u ater Eiention

Dte baber Station Radirq Elevattn (Riser)-(Readig) e4meents

-+- P242 477+ 0 -0- Ft. Z7.3 Ft. -0- Ft. -0-

-0- P243 06t + 5 -0- Ft. E7.0 Ft. -0- Ft. -0-

-0- ?438 5l + 0 -0- Ft. 27.5 ft. 4- Ft. -0-

-0- P244 516+50 -0- Ft. 25.3 ft. -0- Ft. -0-

-0- P45 526 + 50 -0- Ft, 25. ft. -0- Ft. 4-

-0- ?43 531+ 0 -0- FL. ?7.9 f. -0- Ft. -0-

-0- P246 536 + 50 Ft. 29.6 Ft. -0- Ft. -0-

P8 f 5E6 M 0 -- Ft. 30.7 Ft. -0- Ft. -0-

-0- J 0 550 sSO -0- Ft. 25.6 Ft. -0- Ft. -.-

-0- PE47 So t50 1 - Ft. 0. Ft. -0- Ft. -0-

-0- P2e9 559 4 50 -0- Ft.. 0.1 Ft. -o- Ft.

-0- P249 U 0 -0- Ft.j P.3 Ft. -0- Ft. -

-Q"- A78 568 4 0 -0- Ft. 30.2 Ft. -0- Ft. -0-

-0- P386 570+ 35 -0- Ft. 2.i Ft. -0- Ft. -0-

-0- P367 570 +77 -0- Ft. 30.3 Ft. -0- Ft. -0-

-0* P360 579+86 -0- Ft. 29.6 Ft. -0- Ft. -0-

-0- P441 579 * 45 -0- Ft. 30.6 Ft. -0- Ft. -0-

-0- F]3 6w + 2 0 -0- Ft. 30.3 Ft. -0- Ft. -0-
I

I

9Y510YI1V00S REV. 6.
FIGURE 9
Sheet of 22



Package No. R...
MAIN COOLING RESERVOIR Page of

PIEZOMETER DATA
PieSometerm on I'5 Level - 1CR Spillway 4

Sheet I of 1
Reservoir El. --

Piezo7eter lop of Riser ktir Efvatibs

Wate Huabor Station Reading Eluvation (hisr}-HL"dimq) Coseents

-0- P3M2 2E5 * 25 -0- Ft. I.0 Ft. -0- Ft. -0-

- n- . . P391 225 5 -0- - Ft. 30 1Ft. --0- Ft. -0-

-4 P389 225 # 50 -0- Ft. 15.2 Ft. -0- Ft. -0-

-0- P390 225 #50 -0- Ft. 24.9 Ft. -0- Ft. -0-

-0- P393 226 * 20 -0- Ft. 13.8 Ft. -0- Ft. -0-

-0- Pt2 226 * iO -0- Ft. 22.5 Ft. -0- Ft.

-0- - 26 4 0, -4-- Ft, Z2.1 Ft. -0- Ft._--

9Y51OYS1O0', REV. 6
FIGURE 9
Sheet of 22 0
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-'AIL

MAIN COOLIN3 RESERVOIR
RELIEF WELL DATA

Sheet of
Reservoir El.

Package No. R
Page --- of

RA lemulitatiwe Malyti of Efflaeit) I
HT - Hiohly Turbid LT - Lioltly Turbid
T -Turbid - Clewr

Date hell Ho. Stmtiot~ } Flow (gpm) jGA Cogeents

__-f_ _ _____

-if ___

______ 4 -. -t ________________________________________________-I-.- -- ________________________________

F _________ __________

________ -- 1

~~~~~1 __________ ___________________________________________________

-1'__ _

9Y51 OYS 1004,
FISURE 10

REV. 6



MAIN COOLING RESERVOIR
INCLINOMETER DATA FORM

Sheet of
Reservoir El. ft.

Package No. R....
Page ___ of

0
Instr. No.

Station: ______ Embankment Location;

Date:

DEPTH, ORIENTATION (2),(3)*

FT.I1)* A+ B# A- B- COMPMENTS

- 0

*NOTESz

1)
2)
3)

Readings in two (2) foot intervals, use additional sheets if required
Numbers recorded are instrument readings multiplied by 10,000
÷- and - are 180 degree separations of respective groove axis letters

09YSIOYS61004 Rev. 6
FIGURE 11



MAIN COOLING RESERVOIR
PNEUMATIC PIEZOMETER DATA

Piezometers on 'A' Level - Crest
Sheet I of I

Reservoir El. - -

Package No. R___
Page --- of

Piezometer Reading Piezoster Piemeterit El.
1%te Number Station (PFI) Tip El., Wi) Elevltioun re. Comnds

-,- Pk4A 7 + 0+ -0- 31.1. Ft. -0- -<)-

-0- P455 00 + O -- 29.9 Ft. -0-

-0- P456 59 * 60 -0- 3D.0 Ft. -0- -0-

-0- P§57 J o10 * 20 -0- 30.1 Ft. -0- -0-

-0- FSS 160 * 0 0- 30.0 Ft. 0- -0-

-0- P459 22 40 -0- 30.E Ft. -0- -0-

P§6i .. + 25 -0- 30.0 Ft. -0- -

-0+- P46E I 0+_.___ -0- 30.0oFt. -0- -0
- PI 6 359 + b -3- I Z9. Ft. -0-

T---0- ! P46-4 400 5 J 31.0 Ft. -0- --0-

-o-++ 10.5 Ft0 - 30 . -t -j

-'---,-,
-0- 1P467 531 t 0 -0- 30.F -0- -

N F4- IM6S 1 4 5 -0- 30.0 Ft. -0- -0-

~t___ ___111__ I-0- P46 9  610 f 0 1 -4- 30.1 Ft. -0- -0-

_ _ _ - -+ . . . -6_ 30.0 Ft. -0-

9Y5V61004t, REV. 6
FIGURE 12



05M2 1/SOUýTH MEXAS PROJECT aCLCRI GD03A1?NG STAMM~

10CFRSOU.5 EVALUATION FORM - TYPICAL
(PAM I OF 2) UM 0

i

0)%I5-plof-soo&. REV.5ORIGINAlING DOCUMENT NO.

[3JPROCEDURE

ffOTHER

o PLANT MODIFICATION
f "-

0 CNP

miKsp. cteipjn-ro Fda. CLI MrxHmcAlaL Kow ~1 I-ngia QjLr% 1mspac-.runi.Or

nmmmmmfl QIIA. . R--

HSC4 -sc V0

1. DOES THE SUBJECT OF THE REVIEW INVOLVE A 04ANCE TO THE FACILITY AS
DESCRED IN M SAFETY ANALYSIS REPORT

2. DOES tHE SUBJECT OF THIS REVIEW INVOLVE A CHANCE TO THE PIROCEDURES
AS DESCRIBED INC HE SAFETY ANALYISS REPORT?

3. DOES 7KE SUBJECT OF THIS REVIEW PROPOSE THE CONDUCT OF 1ESTS OR
EPERIAENTS NOT DESCRFBED IN 1TiE SAFETY ANALYSS REPORT?

4. DOES TME SUBJECT OF THIS REVIEW REQUIRE A CHANGE TO THE PL;T
TECH L SPEOI.RCATIONST

5. DOES THE PROPOSED CHANGE. ALTHOUGH NOT DESCSED IN THE SAFETY
ANALYSIS REPORT..AFFECT ITEMS OR ACTIVITIES THAT ARE DESCRIBED
IN THE SAFETY ANALYSIS RE1PORT

CE [z

m 0

ED
EZ0

EID
I

IF ANY ANSWER IS AFFIRMAIIW. PERFORM AN UNREVIEWED SAFE QUSTO EVAIUATION.

IF ALL ANSVIERS ARE NEGATIM., NO UNREvEw SAFETY qUSTION EvAUAON IS REQUiED. AND
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PRODUCT DESCRIPTION

Experience at numerous operating and decommissioned commercial nuclear power plants
(NPPs) has positively identified unintentional releases of small quantities of radionuclides from
plant structures. Component, system, and structural integrity failures have ultimately led to
unmonitored activity being released to both the site and local environment. This, in turn, has
resulted in a major challenge to utilities in identifying and controlling such sources, and in
remediation and monitoring of groundwater and environmental contamination over the life of the
plant. A Materials Degradation Matrix (MDM) is needed to assist in groundwater protection and
degradation management. The first step in formulating the MDM is documented in this report,
with development of a Materials Degradation Master Matrix (MDMM), listing 100 degradation
mechanisms impacting buried components.

Results & Findings
The MDMM is a summary of all possible degradation mechanisms for the materials beingO evaluated. Included are those used in the construction and fabrication of buried piping, storage
tanks, sumps and spent fuel pools. These components possess a high potential to leak
radionuclides into groundwater based on industry experience, and thus present the greatest
concern.

The MDMM is a valuable tool for use as a "first screen" for the determination of potentially
operative degradation mechanisms for buried components. Its primary virtues lie in its relative
ease of use, the conservative nature of the logic employed, and the comprehensive list of
degradation mechanisms evaluated.

Challinges & Obn tve(s)
At present, additional EPRI support is needed for long-term implementation of industry
groundwater protection programs, with emphasis on prevention and effective remediation. One
aspect of effective prevention is to improve materials reliability for buried piping, storage tanks,
sumps, and spent fuel pools that have the potential to leak radioactive materials into the
groundwater. Improved materials" reliability will lead to more effective leakage prevention. A
necessary step in achieving this goal is to understand material degradation mechanisms for the
systems and components of concern. This will be accomplished through a comprehensive MDM
focused on the materials and conditions critical to groundwater proection- The objective of this
project was to take the first step toward the MDM by developing the MDMM.

Applications, Values & Use
The creation of the MDMM endeavors to help system owners by giving them a tool to focus

A, resources on those buried piping components that are most susceptible to material degradation

v



and may pose a groundwater contamination risk. Such a matrix will ultimately help NPP ownersO focus resources on buried (as well as selected aboveground) components susceptible to material
degradation and posing a groundwater contamination risk.

EPRI Perspectve
Best practices in low level waste (LLW) management serve not only to enhance environmental
and public acceptance of nuclear power, but also to optimize utility costs as well. Long-term
research and development is critical to address a number of current industry LLW issues, such as
groundwater contamination. EPRI hopes that continued development of the MDMM, along with
other related initiatives under the EPRI Groundwater Protection Initiative, will help owners to
eventually develop inspection and/or mitigation programs for comprehensive life-cycle
management of these critical components. Such groundwater protection guidance should reduce
regulatory risk and improve public perception through the development of safe and efficient
contamination risk management strategies.

Approach
The nuclear power industry has undertaken a Groundwater Protection Initiative at the Direction
of the Nuclear Energy Institute (NEI) Nuclear Strategic Issues Advisory Committee (NSIAC).
This initiative makes provision for essential technical guidance to utilities on the necessary
elements of a sound groundwater protection program. Investigators modeled the MDMM after
the American Society of Mechanical Engineers (ASME) screening table for materials
degradation. It was designed to serve as a conservative "first screen" for all possible degradation
mechanisms, including those with no known NPP history. Not included in the MDMM are data
on mechanism rates, load characteristics, barrier thicknesses, or time to failure evaluations. What

* the MDMM does provide ar susceptibility criteria for a total of 100 degradation mechanisms
that could potentially affect buried components--33 general corrosion mechanisms, 9
erosion/wear mechanisms, 4 fatigue mechanisms, 8 localized corrosion mechanisms, 4
embrittlement mechanisms, 11 metallurgical/material effect mechanisms, 10 environmentally
assisted cracking mechanisms, 3 high-temperature mechanisms, and 18 types of fabrication
defects. The goal was to be as thorough as possible in listing all possible mechanisms as well as
the associated criteria. Mechanism susceptibility was evaluated as potentially operative or non-
operative, and was based upon the materials of construction, the internal and external
environment, operating conditions (temperature, flow rate), and the nature of any loading (static,
dynamic, or thermal).

Keywords
Groundwater Protection Initiative
Materials Degradation Master Matrix (MDMM)
Materials Degradation Matrix (MDM)
Groundwater Contamination
Material Degradation Mechanisms
Low Level Waste
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" 1
INTRODUCTION

1.1 Background

Experience at numerous operating and decommissioned commercial nuclear power plants

(NPPs) has positively identified unintentional releases of small quantities of radionuclides from

plant structures. Component, system, and structural integrity failures have ultimately led to

unmonitored activity being released to both the site and local environment- This, in turn, has

resulted in a major challenge to utilities in identifying and controlling such sources, and in

remediation and monitoring of the contamination over the life of the plant.

The level of effort required for monitoring and/or recovering of structures, soil, and

hydrogeological formations due to tritium and other radioactive contamination is very significant. and costly. A standardized approach to groundwater control will aid in optimizing both the

effort and costs of an environmental monitoring process.

EPRI is providing technical support for the Industry Groundwater Protection Initiative, approved

by the Nuclear Strategic Issues Advisory Committee (NSIAC) in 2006. Undocumented releases

of tritium and other nuclides from existing nuclear power plants (NPPs) have resulted in

significant negative public and regulatory pressure to correct this problem for both operating and

future nuclear plants. The Nuclear Energy Institute (NEI) has successfully implemented interim

guidance to the industry for implementing the Groundwater Initiative [NEI 07-07] which

describes the communications protocol and the general features of a groundwater monitoring

program. The EPRI Groundwater Protection Guidelines [EPRI Report 1015118] provides

further detailed technical guidance to the industry for implementing a groundwater monitoring

program.

Current activities in Groundwater Protection have been focused on producing a set of EPRI

guidelines which provide the basis for a successful and optimized groundwater monitoring

O program. However, there is currently a gap in the EPRI support needed for the long term
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INTRODUCTON

implementation of the industry groundwater protection program& Longer term efforts need to

* focus on prevention and effective remediation.

One aspect of effective prevention is to improve materials reliability for the buried piping,

storage tanks, sumps, and spent fuel pools that have the potential to leak radioactive materials

into the groundwater. Improved materials reliability will lead to more effective leakage

prevention. A first step in achieving this goal is to understand the degradation mechanisms of

the materials of the systems and components of concern through the development of a

comprehensive materials degradation matrix (MDM) focused on the materials and conditions

critical to groundwater protection.

Such a matrix wiU help NPP owners focus resources on buried (as well as selected above-

ground) components susceptible to material degradation which pose a groundwater

contamination risk, as well as assist in developing inspection and/or mitigation programs for life-

cycle management of these components. The development efforts on these inspection and/or

mitigation programs are aimed at:

1) Assisting with defining standards for the development of a robust nuclear plant

groundwater protection program that will define routine monitoring and

characterization of the hydrogeology as well as groundwater quality at a reactor site.

2) Provision of a framework for NSSS vendors and future operators of commercial

NPPs that will reduce the potential for unplanned radioactive releases. Such a

framework is in accord with lO.CFR20.1406, "Minimization of Contamination,"

which stipulates that "design and operating procedures will minimize, to the extent

practicable, contamination of the facility and the environment..." for new plants.

1.2 Objectives
The overall objective of this effort is to develop a detailed materials degradation matrix (MDM)

for materials associated with groundwater protection.

This present work represents the first step in this effort, which is the development of a Materials

aDegradation Master Matrix (MDMM). The MDMM is a summary of all possible degradation
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INMDUCTION

mechanisms for the materials being evaluated. These include those used in the construction and

O fabrication of buried piping, storage tanks, sumps and spent fuel poolsh These components

possess a high potential to leak radionuclides into groundwater based on industry experiences,

and thus present the greatest concern.
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0 2
MATRIX DEVELOPMENT AND DESIGN INPUTS

The Materials Degradation Master Matrix (MDMM) was modeled after the ASME screening

table for materials degradation [IJ. It was designed to serve as a conservative "first screen" for

all possible degradation mechanisms including those with no known history at NPP. The

MDMM does not include data on mechanism rates, load characteristics, barrier thicknesses, or

time to failure evaluations.

The MDMM, shown in Appendix A, was designed to include susceptibility criteria for a total of

100 degradation mechanisms that could potentially affect buried components'. The goal was to

be as thorough as possible in listing all possible mechanisms as well as the associated criteria.

The degradation mechanisms listed include:

e 33 General Corrosion mechanisms

Acid Dew Point Corrosion
Ammonia Grooving
Amine Corrosion
Caustic Corrosion (Caustic
Gouging)
Chelant Corrosion
CO, Corrosion
Corrosion Under Insulation (CUI)
DISOved 0O Attack
EroskoVCorrosion
Filiform Corrosion
Flow-Accelerated Corrosion (FAC)
Flue Gas Dew Point Corrosion

Fuel Ash Corrosion
Galvanic Corrosion
Graphitization
High Temp HJH2S Corrosion
Hydrochloric Acid Corrosion

High Temp H/-IS Corrosion
Hydrochloric Acid Corrosion
Hydroflouric Acid Corrosion
Uquid (Molten) Slag Attack

Napthenic Acid Corrosion
General Corrosion
High Temperature Oxidation
Phenol (Carbolic Acid)
Phosphate Attack
Phosphoric Acid Corrosion
Selective Leaching (Dealloying of Metals)
Selective Leaching of Concrete (e.g..
Carbonati)
Sour Water Corrosion (Acidic)
Stray Current Corrosion
Suit dation
Sulfuric Acid Corrosion
Tuberculation
Uniform Corrosion

' Some aove-pound storage ranks wae also included in this study, as they had the potential to leak conmminats
into dte gundware, f tam brrimo components" in this Vepo itfers to chese tanks as wefl.
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MATRIX DEVE.OPMENT AND DESIGN INPUTS

* iQnrsiMMWar mechanisms

Abrasive Wear
Adhesive Wear
Cavitation
Electrical Discharge
Erosion

e 4 Fatgiue mechanisms

Fatigue-Cracking
Contact Fatigue

*8 LocWized Corrosion mecanisms

Crevice Corrosion
Intergranular Corrosion
Knife-Une Attack
Uquld Metal Embrittlement

4 Embdffiement mechanwias

885 OF (474 QC) Embdttlement
Hydrogen Embrittlement

Erosion - Droplets
Erosion - Solids
Fretting
Sliding Wear

Thermal Fatigue
Vibrational Fatigue

Microbiologically Influenced Corrosion (MIC),
Pitting Corrosion
Under Deposit Corrosion
Weld Decay

Hydrogen-Induced Cracking (HIC)
Temper Embrittlement

11 Metafllniga/Matedal Effect mechanism

Brittle Fracture
Carburization
Metal Dusting (Catastrophic
Carburization)
Decarburization
Hydrogen Damage (HTHA)
Sensitization

Sigma Phase
Sigma and Chi Phase
Softening (Over Aging)

Spherodkzation
Strain Aging

0 10 Emd=entallyAssistdGacknamechnims
Amine Cracking
Ammonia Stress Corrosion
Cracking
Carbonate Stress Corrosion
Cracking
High Purity Water SCC
Caustic Cracking

Chloride Stress Corrosion Cracking
Nitrate Stress Corrosion Cracking

Corrosion-Fatigue

Polythionic Acid Cracking
Suffide-Stress Cracking (SSC)

2-1



MA4Th1X DEVYELOPMENT AND DMIGN INPUn

* 3 HIgh Temoerature mechanisms

Overtemperature
Creep
Creep-Fatigue

1B types of Fabrcation Defects

Cold Cracking (Metals)
Cold Cracking (Non-metallics)
Dissimilar Metal Weld Cracking (DMW)
Hot Cracking/Ducility Dip Cracking
Lack-of-Fusion, Lack-of-Penetration
Installation Issues (Cold Bends; Localized

Deformation)
Fit-up Issues (Root Gap; Backing Rings

Counterbores/Chamfers)
End Grain / Lamellar Tearing
Improper Heat Treatment

Porosity
Weld Metal Crater Cracking
Weld Metal Fusion Line Cracking
Weld Metal Longitudinal Cracking
Weld Metal Root Cracking
Weld Metal Toe Cracking

Weld Metal Transverse Cracking

Weld Metal Underbead Cracking

Mechanism susceptibility was designed to be binary in nature (potentially operative or non-

operative), and was based upon the materials of construction, the internal and external

environment, operating conditions (temperature, flow rate), and the nature of any loading (static,

dynamic, thenral, etc.). These were broken down into:

22 matrial Glasses

Concrete
Rebar (Carbon Steel) in Concrete
Prestressed Concrete Cylinder Pipe

(PCCP)
Coatings & Unings
High Density Polyethylene (HDPE)
Non-metallics (including Polyvinyl

Chloride. ABS, fiberglass)
Grey Iron
Ductile Iron
Galvanized Steel
Carbon Steel
Low Alloy Steel

Alloy Steels (e.g., P22)
300 Series Stainless Steel
"Super" Austenitics (High Cr & Mo)

400 Series Stainless Steel
'Super' Ferritics (High Cr & Mo)
Duplex Stainless Steels

Iron Nickel Alloys (0.6 to 1.3 Fe to Ni ratios),
Nickel-Based Alloys (>50% Nickel)
Copper/Copper AWys
Titanium / Titanium Alloys
Aluminum / Aluminum Alloys

* 7 temrnraturm ranges from below 32 1F (0 M) to over 1000 2F (538 CM

S 33 envronments
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MATRIX DEVELOPMENT AND DFSIGN INPUTS

17 aqueous (intemaVextemalf

These are environments, internal or external to the component in question, containing

liquid water. The water may constitute all or only a portion of the environment

including;

Controlled-Purity Water (may contain Boron/Boric
Acid Corrosion Inhibitors)

Raw Water
Waste Water (Blow down, Grey Water, Sewage),
Fully Deaerated Water
Oxidizing Solutions

(e.g., Sodium Hypochtorite, Hydrogen Peroxide)
Contains Nitrites or Nitrates
Contains Sodium
Contains Carbonate
Contains Caustic

Contains Acid

Contains Sulfur or Sulfate
Contains Amines
Contains Ammonia
Contains Chloride

Contains Phosphoric Acid
Contains HF
Contains Particulates

11 non-aaueous (internal/external)

These are environments, internal or external to the component in question, containing non-

aqueous fluids, and may contain aqueous components. The fluid may constitute all or

only a portion of the environment These include process mixtures containing:

Water
Gas (Chlorine. Hydrogen, Methane, Air)
Gasoline
Hydrazine
Oil (Crude Oil, Fuel Oil, Lube Oil)
Phenol

Crude Oil
Hydrogen
Carbon
Particulates
Other

5 soils (exteMad

Sandy
clay
Loam
Chloride Containing Chlorides
Other Soils

2 ,!ot that in "ex•mtal vhmntens'" tf fluid pmeal (cither flowing through or stagat) in the miraimnei
(whom applicabe as in soils and aggregat) is just as importma (if not smre) as the solid conbctin the conm t.
In many case ft chemiisy of the fluid in the solid aggregates is efthor wholly or patiafly derived fom dte
agsgrctn they - &
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MA TRIX DEVEWOPMENEAND DESIGN INPUTS

* 3 air environments (external):

Indoor Air
Outdoor Air - Coastal
Outdoor Air - Non-coastal

4 flow 0todes

Stagnant (Normally)
Flow < 5 fps (<1.5 m/s)
Flow > 5 fps (>1.5 m/s)
Intermittent Flow

6 0 MM of loading

Static Stress (including Residual Stress) Thermal Gradients or Shock
Pressure Test (Hydro)/Overpressure Cyclic Stress

Installation Stresses
Dynamic Effects (High Strain Rate) Peak Stresses

The MDMM is color-coded to indicate whether each mechanism requires an internal

environment (blue), an external environment (gold), or a load (green) to be active. Those

mechanisms falling under the category of manufacturing defects were also color-coded

(lavender). The MDMM logic was arranged such that an "X" (indicating the specific criterion

was met) or an "N" (indicating the specific criteria was not a requirement) must exist in all

applicable fields for each degradation mechanism to be considered potentially operative. Thus,

starting from the material of choice, the user would then go down the table for a list of possible

active mechanisms. Each mechanism would then be scrutinized (horizontally), checking that

there is an "X" in the field for each of the environmental conditions of the component being

screened. A single blank space (no "X") invalidates the mechanism being scrutinized.

Versions of the materials degradation matrix were generated for each type of buried component;

buried piping, storage tanks, sumps and spent fuel pools. Each component specific matrix

contains only the materials, criteria and degradation mechanisms potentially operable for that

component, and allows for a more focused approach in evaluating mechanisms on a component

specific basis. These component matrices are also included in Appendix A.



PILOT STUDY

3
PILOT STUDY

3.1 Identification of Plants for Pilot Study

In order to test the practicality of the MDMM, a number of plants were identified as potential

sources of data on buried components. In selecting plants, an effort was made to include both

main reactor types (BWR and PWR) and a variety of NSSS vendors (B&W, CE, Westinghouse

and GE). Aside from these criteria, plants were selected based upon the ease with which data

could be obtained quickly (due to the short duration of the work), either by virtue of good plant

contacts or prior buried piping work performed. This process resulted in the majority of data

being collected for Westinghouse PWRs, primarily since buried piping information for many of

these plants had been previously obtained. Only one BWR was able to provide information on

the required schedule, hence the low BWR sampling. The selected plants included:

" Arkansas Nuclear One (ANO) Units l&2 (B&W and CE, PWR)

* South Texas Units l&2 (Westinghouse, PWR)

" Byron Units l&2 (Westinghouse, PWR)

" Dresden Units 2&3 (GE, BWR)

" Diablo Canyon Units l&2 (Westinghouse, PWR)

" Comanche PeakUnits l&2 (Westinghouse, PWR)

" Wolf Creek (Westinghouse, PWR)

" Callaway (Westinghouse, PWR)

3.2 Inventory of Components Evaluated

Data was collected for 1) buried piping, 2) storage tanks, 3) sumps, and 4) spent fuel pools. Data

for all four component groups was collected from ANO and South Texas only. Only buried

piping data (pipe and fittings, welds) was available from the other NPPs. Only data for the major

passive buried components was obtained. As such, no data was collected on valves, vacuum
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breakers or any other active components in these systems. Data collected included construction

and fabrication material type, temperature, flow rates, internal and external environments, and

loading information.

3.3 Limitations Associated with Plant Data Collection

Data quality was limited by the incomplete nature of the available design and service history of

the components in question. This was due to a variety of factors, including the fact that the

components were not typically safety-related, associated data was often spread across a number

of systems and system managers, and root cause evaluations were seldom performed (or if

performed, inadequate). Loading data in particular proved difficult to obtain, and ended up

being excluded from the scope of the evaluation.
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EVALUATION AND RESULTS

4.1 Data Summary

The data on all buried components obtained from ANO and South Texas, as well as the buried

piping data obtained from the other NPPs, has been summarized in Tables 4-1 through 4-5

according to material, temperature, flow rate, process fluid, and external environment,

respectively.

The data collected for the pilot plants was used to verify that the MDMM criteria covered all

materials, operating conditions and environments existing in the plants. Where criteria were

initially lacking in the MDMM, but present in the data, new criteria were added to reflect actual

conditions. This process ensured that the MDMM was comprehensive for the purposes of the

* pilot study.

Common buried piping materials include carbon steel, stainless steel, polyvinyl chloride (PVC),

ductile iron, and galvanized steel. Carbon steel, stainless steel and concrete were most common

for storage tanks, while sumps and spent fuel pools were typically concrete with a Stainless steel

liner. Most buried components operated at ambient temperature; however, there were some

high-temperature exceptions in certain buried piping systems (such as a 160 *F (71 C) operating

temperature in the Condensate Storage and Transfer System and a 325 ¶F (163 "C) operating

temperature in the Service Air system, both at South Texas). A wide range of flow rates and flow

conditions were encountered in buried piping, while other buried components (tanks, sumps)

typically encounter intermittent or stagnant flow conditions.

Buried components encounter numerous process fluids, making for a wide range of internal

environments. Those process fluids known to pose a groundwater contamination risk include

radiologically-contaminated water, diesel fuel oil, condensate polisher regeneration discharge,

water (with acid, caustics, and/or sodium), organic and inorganic chemical waste, sodium

hypochlorite. hydrazine, butane, hydrogen gas, gasoline, natural gas, lubricants, and oily waste.
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4.2 Data Evaluation and Analyses Using the MDMM

* The specific combination of material, temperature, flow rate and internal and external

environment for each buried component was separately run through each of the 100 mechanisms

of the MDMM. Where data for a certain criterion was unknown or unclear, the most

conservative assumption was used. The result was an associated list of degradation mechanisms

that were potentially operable for each buried component. As might be expected, the number of

active mechanisms ranged widely, depending upon each particular set of conditions, but on

average around 25 of the 100 total mechanisms were determined to be operative for each case. A

more detailed screening process will be required to narrow the number of possible operative

mechanisms down to a few based on probability, rates, etc. Such a screen is beyond the

capability of the MDMM which is intended to be a "coarse" screen. Better screening will be

achieved in the course of developing the MDM.

4.3 Comparison to Inspection and Failure Data

An additional objective of this evaluation was to use actual plant service history inspection and

O failure data to validate the MDMM logic. The primary obstacle to this approach was that few

plants have comprehensive and effective inspection and groundwater protection programs.

Therefore, it is often the case that data regarding buried components is often scarce, and can be

spread across many systems managed by different individuals. In addition, since buried

components are typically non-safety related equipment, root cause analyses (RCA) of failures ame

seldom performed. Instead, the component or affected area is patched or replaced and returned

to service. Even in those rare cases where they are performed, the RCA often do not rigorously

evaluate the physical evidence and other related factors to properly diagnose the cause(s) due to

budgetary constraints and other issues. The factors cited lead to the conclusion that, even when

failures are recorded and RCA performed, data on present component condition is often lacking.

In addition, attention to mitigation approaches (e.g., cathodic protection) was generally poor, and

also considered low-priority in budgeting.

Despite these challenges, some service history failure data was obtained for ANO

buried components. The systems with known failures were primarily Fire Water and

* Domestic Water. There were also a small number of failures in the Compressed Air,
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.High Pressure Nitrogen, Diesel Fuel and Fuel Oil systems. The documented failures include
leaks, failed hydrotests, corrosion/debris plugging and sludge buildup. The root causes of failure

were seldom established. It was therefore not considered a useful exercise to compare these

failures to the active degradation mechanisms predicted for these buried components by the

MDMM other than to confirm that the MDMM was sufficiently thorough to have included the

mechanisms identified for those components. A larger plant study is necessary in order to gather

enough data to compare active plant degradation mechanisms to those predicated by the

MDMM.
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Table 4-1. Summary - Materials o1 Buried Components

w
EVALUATION AND RESULTS

Burlied Piping Storae TaWns Sumps Spent Fuel Poole
Concrete with

Carbon steel, stainress steel. PVC. cast Carbon steel, stainess stainless steel Concrete with
ANO 1&2 Iron,1galvanized steel, copper steel, concrete liner staienles steel liner

Carbon steel, stainless steel, PVC, cast
iron, prestressed concrete cylinder pipe. Concrete with

cement-Uned ductile Iron, ASS, glass-fiber staliless steel Concrete with
STP I &2 reintorced epoxy resin Carbon steel, fiberglass liner stainless steel liner

Carbon steel, stainless
steel, concrete with
stainless steel liner,

Byron 1A2 Carbn steel, stainls steel. aluminum WA

Carbon steel. stainless steel, PVC,
Dresden 2&3 aluminumr, ductile iron N/A

Carbon steel, reinforced concrete, cement-
lined ductile Iron, aluinnum-bronze,

DCPP M2i galvanized steel WA

Carbon steel, reinforced concrete, cement-
CPSESM2 lined ductile Iron WA

WCNOC Carbon steel, cement-lined ductile iron N/A

Carbon steel WA
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Table 4-2. Summary - Temperaures of Buried Components

w

_________Burled Piping Storae Tankcs S ntFue Pools

Tanp 32'F, 32-c Temp < IOF* 32 <Tempw5 <ioF 132 < Teip < I o'F I32 c TerM <150OF
ANO 1&2 (Tam 0 C, 0<Tamp < 66C) (0 <TeaW < 6 'Cl (0.<TeMp<66OCJ (O<cTemp<66*C)

32 <Temnp <550*
BTP IMI (0 <Tenip < 6 C) WA

32 <Temp <150 *
Byron M2 (0 <TempcSO66 C) N/A

32 -cTemp < 150 *
Dresden 3 (D < ITe < 66'C) WA

32 < Temp < 150'F
DWP 162 (0 <Temp < 60 C) NIA
cPSESa2 W
WCWOC. WA
Callaway W/A
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Table 4-3. Summary - Flow rates of Buried Components

Storage Spent Fuel
Burled Piping Tanks Sump Pools

Stagnant, interrnrttent, wide range of
ANO 1&2 flud velocies N/A

Stagnant.oteemiuent. wide range of
STP 182 fluid veloctes W/A

Stagnant, intennittent. wide range of

Byron 112 fluid velocities N/A

Dresden 283 WA

DCPP 112 N/A

CPSES& 1W2

WCNOC N/A

Calaway N/A
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EVALUATION AND RESULTS

Table 4-4. Summary - Process Fluids of Buried Components

Spent Fuel
Burted Piping Storage Tanks Sumps Pools

Air, argon, raw water, butane, Demineralized water, city
chlodne gas, water, water, fuel oil, polisher regen

demineralized water, diesel fuel discharge, waste water, Borated
oil, hydrogen gas, natural gas, radiologically contaminated controlled-

ANO 10 2 potable water, sewage reactor quality water, gasoline Waste water purity water

Water, liquid waste, Condensate polisher regeneration,
condensate polisher water, oily waste, radiological waste,

regeneration, bisulfate, evaporator reagent boron, boric acid.
Water, controlled purity water bracldsh water, demineralized condensate, reactor quality fluid,

with acid and caustic, water, water with caustic and chemical waste, sodium hypochlorite,
condensate, controlled purity sodium, reactor quality water, caustic, acid, demineralized water,
deaerated water, air. nitrogen, ammonium hydroxide, oily Inorganic waste, hydrazine, orjainic

chemical waste, oily waste, fuel waste, hydrazine, fuel oil, waste, chiller lubricant, emergency Borated
oi, sodium hypochioloe, boric diesel fuel oil, salt, acid, diesel lubricant, condenser vaccuum controlled-

STP 1&2 acid caustic, sodium hypochlorteh, pump oil purity water

Water, diesel fuel oil, hydrogen Water, borated water, diesel
Byron 1&2 ga fuel oa WA

Water, diesel fuel oil, hydrogen
Dresden 2&3 gas N/A

Sea water, air, diesel fuel oal,
demineralized water, water, well

DCPP 18.2 water N/A

CPSES 182 Raw water N/A

WCNOC Raw water N/A

Cidlaway Water N/A
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Table 4-6. Summary - External Environments of Buried Cmponents

UO Ew
EVALUATJON AND RESULTS

Spent Fuel
Burled Plpmng Storge Tanks w Pool9

Oiled sand, air,
ANO 1 U Granular bacldiMl, soWl, concrete concrete, soil Concrete Concrete

Compated sand.
S'P 1 2 Comacted sand, cote concrete Concrete Concrete

Byron 1&2 Gravel, rock WA

Dreden 2 ,3 Conrete, sandysi N/A

DCPP 142 N/A

CPSES 142 N/A

WCNOC N/A

Cullawy WN/A
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5
CONCLUSIONS AND RECOMMENDATIONS

5.1 MDMM

The MDMM is a valuable tool for use as a "first screen" for the determination of potentially

operative degradation mechanisms for buried components. Its primary virtues lie in its relative

ease of use, the conservative nature of the logic employed, and the comprehensive list of

degradation mechanisms evaluated. SI recommends that the MDMM be made even more

valuable by pursuing the initiatives discussed in Section 5.2.

5.2 Future Development

The usefulness of the MDMM can be greatly enhanced through several related follow-on

initiatives described below

" Indicating on the MDMM those degradation mechanisms with either a known history or

logical credibility in a NPP environment. A larger plant study (than the pilot) is required

for this purpose.

" Developing additional "finer screens" (of single or multiple levels) for all degradation

mechanisms to render a more definitive and quantitative judgment on potentially

operative degradation in order to provide guidance in determining the approach to

characterize and/or mitigate the mechanism

" Developing an Expert System to automate the screening process (user would simply enter

information on material, environment, operating conditions, and loading, and the expert

system would run multiple screening determinations for all mechanisms and determine

the final list of potentially active mechanisms)

" Collecting and evaluating data on mechanism rates, load magnitudes and frequencies, and

barrier thicknesses so that time to failure can be evaluated

5-1
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5.3 Longer-Term Goats

Thw creation of the MDMM *endeavors to help system owners by giving them a tool to focus

resources on those buried piping components that are susceptible to material degradation and

may pose a groundwater contamination risk. It is the hope that continued development of the

MDMM, along with other related initiatives under the EPRI Groundwater Protection Initiative,

will help owners to eventually develop inspection and/or mitigation programs for comprehensive

life-cycle management of these critical components.
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Ith Exmples and SuggesWe Values - DRAFT 03-12-2007

Poitenfial Causes
(Justly Liklhood)

P RORITY
IND"XArea

idtank

oundmrent

pipe

ITank

1___ _ I7 I 1~' 2 1 J1L"owiav erm ofktom 1 2 1 3 I l 38
1__ _ 2 _ 1__12_ 3 [Low tevei~nto grd ..I f = 1 3 2 14 91

ýWatr drained to soil
2
24

2 3
3 2i- 1

Water drained to soil 2 3
2

I .3 
1

44:
-A!Laak ifito soil 2

Work Frs . ...-I

lastromphic Faikure

Cracked weldsimploson

TankCracks
Other (Secift)
Csetrophc Faliie
Cracked welds
Corrosion
Join leak
Pittingoqnr (sq )....
Corrosion
Cracked welds
joint leaks
Liner CracksOverfll
Pitt"

Corrosion
Cracked welds
Cracked concrete
ýOverfill~s

Permeable bottom

Conoslon
Cracked welds
Cracked concrete
Ovelfifle

Permeab~le bottom
Other (Specif)

er PressurirAlion
"quipmnnl failure
lumen performance error
nWironmental (Le,. Earth Quakes,
omadoes et.)
6Iter (Specify)

iver Pressurization
quipment failure

numan performance error
:niromrnenitl (i.e.. Earth Quakes,
omarnoas AtrI

over Pressurization
Ruipment failure

Humen perfomience error
EnViron•rentsl (Le., Earth Quakes,
Tornadoes etc.)
)ther (speij

)ver Pressuri•ation
Equipmentl faire
liuman performance erro.
ErnirnrMental (ia., Earth Quakes.
Tornadoes etc.)
)fter (specify)

)ver Pressurization
Equiprnent failum
Hurnan performance error
Environmental (i.e., Earth Quakes.
ornedoes i) ..
Wter (specify)
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SExamples ad Suggested Values - DRAFT 03-12-2007

PRWIY'
INDEX

1,_______ 1 1___ 1___ ______________ 1 L 4 3 4 ~ 1 I
2___ jjow ove level, iRttorn I2~~~ ~~ grnol~blgrdI 2 3 1 I

3 3 483 2 AD
a ..... ...... - - -

21-3 4--- 3- dqte ed"Tosl
59
33

.1 I ~ I 443 3 Walar dratned to Soa l 2I k treirrte sotil
- -ýa-kinto aoU 1 2 21 2 14

Bulging
Catastrop~hic Failure
Corwasian
Cracked welds
Implosion

Owling
Comlshnsenl Cracks
Other (speciry)

Cradoed liner
overfills
Torn liner
No liner$
Bank failure

Overfills
Torn liner
No miers
Bank failure
Dorn failure

ýquipmemn witure
lurann performance error
.ndlmnmentall (iLe., Earth Quakes,

rthae pew~

-5 I 4 I 4 4 4 4 F)ver Presurization
Equipment failure
lur-n perfomiance error
rnviron•nental (Le., Earth Quakes
ornadoes etrc)
Alter (ape*f)

-4- I- -I -4-- -the Pre~ssuzaon
ýqulmenl failure
lumen performance en-or
.nvironmental ji.e. Earth Quakes,
romadoes etc.)
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APPENDIX D

SYSTEM DETAILS



SYSTEMS QUESTIONAIRE,
GROUNDWATER PROTECTION INITIATIVE

GROUNDWATER PROTECTION INITIATIVE - CIRCULATING WATER (CW) and
AUXILIARY COOLING WATER OPEN LOOP (00 BURIED PIPE - CR 07-9083-5 and 7

CIRCULATING WATER
The Circulating Water System provides cooling water to the Main Condensers for removal of heat to the Main
Cooling Water Reservoir (MCR). 3 or 4 pumps are in service (per Unit) with each rated at approximately 225,000
gpm. The piping is made up of 84" (located in the Turbine Building), 96" and 138" (located above and below
ground level) pre-stressed concrete cylinder pipe.

The normal failure of this type pipe is a rupture (fish mouth). Most likely a failure will be visually observed.
However if the failure occurs on the supply side to the condensers the Control Room will also get an indication of a
plant anomaly due to a change in condenser vacuum or a change in pump discharge pressure.

OPEN LOOP
The Open Loop System provides cooling water from the MCR to the ACW OC/Closed Loop Heat Exchangers,
Non-Essential HVAC Chillers, Steam Generator Feedwater Pump/Turbine Lube Oil Coolers, Main Turbine Lube
Oil Coolers and Generator Hydrogen Coolers. Normal Unit configuration has 2 pumps in service, each rated at
approximately 11,900 gpm. The buried piping is made up of 30", 24", 18", 16", 14" and 10" diameter pre-stressed
concrete cylinder and pre-tensioned concrete cylinder (bar wrapped) pipe.

Liquid Radwaste is discharged to the MCR through the Non-Essential UVAC Chillers OC Return Line.

All Open Loop is returned to the MCR through the CW piping.

The normal failure of this type pipe is a rupture (fish mouth). Most likely a failure will be visually observed.
However if a failure occurs on the Control Room will get an alarm indicating a loss of discharge pressure.

MATERIAL CONDITION
A Life Cycle Management Study was conducted for the CW and OC Buried Pipe in 2002/2003. The following
provides a discussion of the findings and the current status.
* The Circulating Water and Auxiliary Cooling Water Open Loop Pipe have 9 failure mechanisms that can be

categorized into seven. The seven are conrosion, soil composition (sulfate, chloride and acidic), atmospheric
exposure, stray current corrosion, galvanic corrosion cell, differential aeration cell and hydrogen induced
cracking (cathodic overprotection).

* Stray Current and Galvanic Corrosion Cell were determined not to be a potential problem.
* We had no data on the soil composition, atmospheric exposure, and differential aeration cell corrosion (applies

only to Circulating Water).
* There was data that showed that we had over impressed the cathodic protection current for about one-year in

1995.

The following activities have been conducted to determine the condition of the pipe. Also the status has been
provided.

ATMOSPHERIC EXPOSURE (Resolved)
This failure mechanism exists for both CW and OC pipe that is exposed to the atmosphere and is located from the
intake structure until the pipe enters the ground on the outside of the Main Cooling Reservoir embankment. It also
exists for CW piping again where it penetrates the ground on the outside of the embankment on the return side until
it reaches the reservoir water.



* The Carbonation analyzes of the OD concrete revealed very little degradation and is considered
satisfactory. The recommended action is to develop an inspection PM and implement every 12 years. 04-
10730-5, COMPLETE 2/20/05. PM 05436

DIFFERENTIAL AERATION CELL (Resolved) - Circulating Water ONLY
The Differential Aeration Cell exists at the splash zone where the pipe and the reservoir water interface.

* The carbonation levels ranged from a pH of 11.5 to 12.0 which is considered negligibly corrosive. The
water soluble chloride concentration indicated a low potential for degradation of the concrete or corrosion
of the pre-stressed wire. 04-10730-16, COMPLETE 5/17/07. PM 05436

SOIL DEGRADATION (Resolved)
The required action lo protect the pipe from soil degradation is to maintain the cathodic protection system within the
required parameters. Currently the cathodic protection system is performing as required to protect the Buried Pipe.

CORROSION ISSUE (Resolved)
Because of the size of the OC Pipe a visual inspection of the ID was not conducted and the above ground ID
joints have the same material as the Circulating Water pipe. Based the inspection of the above ground OD
CW Pipe joints the OC joints are considered acceptable.

The industry standard for joint material is Portland cement (the free lime (pH) in Portland cement passivates the
carbon steel components and prevents corrosion). We have joints that have joint material other than Portland
cement.

During 2RE12, t-Unit 2 138" OD and I- Unit 2 96" IDjoint were inspected. The 138"joint was filled with an oil
based product called Ram-Neck and showed no signs of deterioration.

The 96"joint material was determined to be Tex-O-Flex. This material holds water and was originally impregnated
with Portland cement. The joint material, which had rust bleed from it, was removed and the steel parts were found
to be in satisfactory condition.

As a result of these inspections our consultant provide inspection criteria and thd initial inspection are underway.

HYDROGEN INDUCED CRACKING (Analysis is underway)
The Eddy Current Inspections of the Circulating Water Pipe were completed during I RE12 and 2RE I1. The data
collected from this inspection will also be used for evaluating the Open Loop Pipe. The inspection method
requires traversing the pipe and the Open Loop Pipe is too small a diameter and due to our piping
configuration technology does not exist to perform this type of inspection in OC.

The firm of Simpson, Gumpertz and Hager (SGH) of Boston, MA has reviewed the Eddy Current data and has
recommended flrther examination of the pipe. System Engineering is in the process of developing a Plan of Action
and obtaining funding to perform this next step. Once the visual inspection of buried pipe is completed a repair
/replacement plan will be developed and implemented.

MAINTENANCE AND INSPECTION ACTIVITIES (07-9083-1'
The following lists current activities related to inspection and maintenance activities.

Inspection PM 05436 with a frequency of 624 weeks and a scope of OBTAIN THE SERVICES OF A
CONSULTANT/LABORATORY TO (1) OBTAIN SAMPLES AND ANALYSIS OF EXTERIOR
CONCRETE COVERING OF ATMOSPHERICALLY EXPOSED CIRCULATING WATER PIPE AND
(2) OBTAIN SAMPLES AND ANALYSIS OF EXTERIOR CONCRETE COVERING WITHIN THE
SPLASH ZONE OF THE 4-138" DISCHARGE PIPE. (RECOMMEND STRUCTURAL INTEGRITY,
ORIGINAL LCM CONSULTANT AND TOOK INITIAL SAMPLE AND ANALYSIS, PM IS A
RECOMMENDATION FROM SI).
ALSO A WORK PACKAGE MAYBE REQUIRED TO PROVIDE ACCESS TO LOCATION AND
REPAIR THE DISTURBED AREA (THIS WILL DEPEND ON DEPTH OF CONCRETE REMOVED).



* Inspection PM's 05648 and 05649 for theID of the Unit I and 2 CW Pipe respectively with a frequency of
C3 (every third cycle or 4.5 years) has a scope of DRAIN PIPING AND PROVIDE ACCESS TO
PERFORM MATERIAL CONDITION INSPECTION. REPAIR ANY NOTED DEFICIENCIES THAT
CANNOT MAKE A REFUELING CYCLE, OTHERWISE DOCUMENT FINDINGS AND CORRECT
IN NEXT OUTAGE. This is an ID inspection only.

o In addition to this scheduled inspection of the 96" above ground pipe and the buried and above
ground 138" an inspection of the ID of the 96" pipe is conducted every cycle (every 18 months)
also.

* The OD of the above ground 30" OC and 96" and 138" CW pipe is periodically inspected.

WORK PRACICrES (07-9083-7)
The following work practices are observed during various evolutions.

" Liquid Radwaste is discharged through a portion of the Open Loop System to the Circulating Water
System. Both the CW and OC Operating Procedures require that the systems remaining in service for a
prescribed time after completion of the discharge of Liquid Radwaste to prevent any potential
contamination in the CW and OC systems.

* Precautions are taken during the drain down of the CW and OC Systems.
o All joints on the temporary pipe are wrapped.
o Berms are placed around the storm drains in the vicinity of the drain-down pumps and temporary

pipe.
o The temporary pipe between the supplemental cooling towers and the selected chillers is sloped to

toward the Turbine Building.
* Warning signs arc posted in certain sections of the OC System requiring HP personnel when a pipe

connection is breached.



SYSTEMS QUESTIONAIRE
GROUNDWATER PROTECTION INITIATIVE

System: RCB Tendon Gallery Sump Pumps (DR)
Name: Matthew Matt Date: 07/07/08

System Description: (Provide a brief description of the purpose of the system)
The RCB Tendon Gallery Sump Pumps (also known as the Fire Protection Drainage System
Sump Pumps) are designed to remove water from the RCB Tendon Gallery Sumps and
discharge it to the Yard Storm Drainage System. They are considered to be part of the Non-
Radioactive Drains system (DR). The water in the sumps has four possible sources: fire
protection water from the EAB cable spreading rooms and chases in the event of a fire and
fire protection actuation, from the floor drains located on the -36'9" level of the tendon
gallery, any seepage or condensation into the tendon gallery from outside sources (rain,
humidity, etc.) and the drainage of groundwater seepage from FHB Room 1 A (described in
DCP 01-4145-1 and 2). None of the first three sources are generally radioactive and none
would be expected to be radioactive in non-accident conditions (that is, there could be some
release of radionuclides to the EAB during an accident that might be washed to the sump in
the event of a fire protection actuation but this is not relevant for the purposes of groundwater
protection). The fourth source is not radioactive under normal conditions but if there were
through-wall leakage from the 16" Safety Injection line in the room, it would be possible for
contaminated water to drain to the sumps. This is highly unlikely and would be detected
through mechanisms such as system pressure tests, local leak rate tests, operator rounds, etc.
(Ref. SPEC-DESIGN 9QO60MS 1035)

In summary, this is not a credible avenue for groundwater contamination by radionuclides.

Construction Materials:
The pumps have a stainless-steel impeller, aluminum housing and zinc-plated carbon steel
strainer.

Location: (Above or below ground, located within structures, etc...)
The RCB Tendon Gallery Sump Pumps are located below grade on the -39'9" level between
the RCB and EAB. The discharge piping is routed up through the tendon gallery access area
in the EAB and out to the Yard Storm Drainage System.

Potential for leak: (Identify Wfsmall leaks would be detected and repaired, or if leaks would
likely be a catastrophic failure)

Any leakage from the pumps would be directed to the sump. Leakage from this system does
not represent a credible source for groundwater contamination.

Historic Repairs/Maintenance Activities:
Not researched given the lack of credibility of these pumps as a source of groundwater
contamination.



Work Practices (Include frequency of inspections and proposed modifications/upgrades):
Not researched given the lack of credibility of these pumps as a source of groundwater
contamination.



SYSTEMS QUESTIONAIRE
GROUNDWATER PROTECTION INITIATIVE

System: Liquid Waste (WL)

Name: Matthew Hiatt Date: 07/07/08

System Description: (Provide a brief description of the purpose of the system)
"The function of the liquid waste processing system (LWPS) is to collect, segregate, process,
recycle and discharge various liquid wastes during plant operating power, refueling and
maintenance operations". (Ref. DESIGN-SDM 5R309ND1014, Rev. 4, page 1)

The liquid waste system is designed to process contaminated fluids for eventual discharge into
the environment. The system collects radioactive water from various sources within the plant
including the equipment drains, floor drains, laundry and regenerated wastes. The liquids are
processed through a collection of demineralizers, filters, ALPS and holding tanks (to allow for
decay of the various nuclides present in the water) to reduce the concentration of radioactive
nuclides in the water below the limits for release into the environment.

Construction Materials:
The vast majority of the piping in the WL system is made according to piping specification
WG. This specifies that the pipe is quality class 7 and be made of Schedule 40S stainless steel
(A312 316 or 316L). The one section of buried piping in the WL system has a 6" guard pipe
made to specification XC around 4" process pipe made to specification WG. The guard pipe
is quality class 7 seamless carbon steel (A106 Grade B). There are also limited portions of the
system made to the WD, WR, WN, RC and RB specifications. With a few exceptions (i.e.
nitrogen supplies to the RCDT, LASRST, etc.), most of the piping made to these
specifications is no longer used because the equipment it supplies has been abandoned in
place or is not used (i.e. waste evaporator package, auxiliary steam supply, etc.). (Ref. SPEC-
DESIGN 5L0 1 9PS0004, Rev. 21)

The Yard Area Waste Monitor Tanks are constructed of stainless steel (A240 316L) with
welded seams and welded nozzle connections. (Ref VTI-DRAW 4442--00029UU)

Location: (Above or below ground, located within struclures, etc...)
"The majority of the LWPS are located in the Mechanical Auxiliary Building (MAB) with
some equipment in the Reactor Containment, the Fuel Handling Building and the Yard Area".
(Ref DESIGN-SDM 5R309ND1014, Rev. 4, page 2)

The majority of the WL system piping is located within the MAB with smaller sections in the
FHB, RCB and Yard Area. The portions of the WL system that are in the Yard Area are
associated with Waste Monitor Tanks (WMT) D, E and F on the south side of the MAB.
There is one section of buried pipe (4"WL1596-WG7 inside 6"'WL1596-XC7) that runs from
the Yard Area down to a penetration in the MAB at 22' 6". Otherwise, all of the Yard Area
WL piping is above-ground.



Potential for leak: (Identify if small leaks would be detected and repaired, or if leaks would
likely be a catastrophic failure)

Given the low operating pressures/flow-rates in the WL system, the materials used for the
process piping and the process fluid (very dilute boric acid), the locations with the highest
potential for leakage are mechanical joints such as flanges and valve packing. Because most
of the WL process piping is located indoors, the only area where leaks would present a
credible groundwater contamination issue is on the piping around the WMTs in the Yard Area
and the WMTs themselves. Given the materials of construction used for these components
and the methods of construction (almost every joint is welded and the one section of buried
pipe has a guard pipe surrounding it), leakage is unlikely.

In the event a leak did occur in the Yard Area, it would be detected in a timely fashion as this
piping is monitored daily by plant operators during rounds. Regular walk-downs of the Yard
Area piping by the System Engineer for Freeze Protection and for system monitoring would
also ensure that leakage is observed and corrected in a timely fashion. Furthermore, plant
operators log the WMT levels daily as part of their rounds and would observe a decline in
level if significant leakage were to occur downstream of the WMTs. There is also a 26 week
PM to inspect and clean the berms around the tanks. Performance of this PM helps to ensure
that leakage is identified in a timely manner.

The consequences of leakage from the outdoor WMTs are also not as significant as leakage
from other areas of the WL system since this is the last step before the water is discharged to
the reservoir. The concentration of radionuclides in the water in the outdoor WMTs is near or
below the limits for radioactive effluent and thus the amount of contamination that can be
spread from a leak is limited. Leakage from the WMT area should flow into the sump area
and be pumped back into the WMT by the WMT Sump Emptying Pump which will further
minimize groundwater contamination.

Historic Repairs/Maintenance Activities:
There have been a number of CRs and work orders written to track leakage in the WL system
but there are currently no leaks being monitored in the radwaste yard area. All of the
identified leaks on the WI system are located inside the MAB or RCB. The maintenance
history on the outdoor WMTs does not record any leakage from the tanks.

The maintenance history on the outdoor WL components showed a total of 6 work orders over
20 years of operation to correct external leaks. Most of these leaks were on the seals for the
various WMT pumps or the WMT Sump Emptying Pump. Given the relative infrequency of
these work orders when compared to other pumps in the plant, no additional PMs (there are
existing Inspect and Lube PMs on a 208 week frequency for all of these pumps) will be
generated and the frequency will not be changed-

Work Practices (Include frequency of inspections and proposed modifications/upgrades):

The WMTs and their associated piping are monitored daily during operator rounds. On a less
frequent basis, they are also monitored by the WL System Engineer as part of normal system



monitoring and Freeze Protection walk-downs. There is also a 26 week PM (06000652 for
Unit I and 06000658 for Unit 2) to "Inspect and clean area inside berms surrounding the
waste monitoring tanks and pumps". Performance of this PM provides both an opportunity to
identify leakage and an improvement in the ability of the operator or engineer to spot leakage
during their regular walk-downs (i.e. no loose debris to hide boric acid deposits). If a leak is
identified in this area, it would be monitored under the Fluid Leak Management Program
(OPGP03-ZA-0133) or the Boric Acid Corrosion Control Program (OPGP03-ZE-0133).



Systems Questionnaire
Groundwater Protection Initiative

System: Condensate Polishing (CP)
Impacted Portion: Total Dissolved Tank (TDS)discharge in both Units to Neutralization (NC)
Basin
Name: Charles Corporon
Date: July 10, 2008
System Description: Discharges waste water from resin regeneration to the Neutralization
Basin. The Total Dissolved Solids tanks and discharge pumps are contained inside a concrete
berm. The discharge piping exits the berm and goes underground and surfaces at the
Neutralization Basin. All discharge water is monitored for radiation.
Construction Materials: Filament wound, glass fiber reinforced, thermosetting epoxy
resin(FRP) pipe with threaded, mechanical adhesive or combination type joints, ASTM D-2310
and D-2996 (piping spec WZ, 5L019PS0004)
Location: Begins on the East side of the TGB of each Unit, traveling underground South and
then East, entering the North side of the NC Basin
Potential for leak: Leaks have occurred in this piping in the past and the evidence of a leak
shows on the ground surface. This piping is monitored as a routine part of Operational rounds.
Plant procedures direct Operations personnel to check for process piping leakage in the course of
their normal operator rounds.
Historic Repairs / Maintenance Activities: Since 1994, Unit I piping has had 18 underground
leaks and 1 above ground leak. Unit 2 piping has had 7 underground leaks. Underground leaks
were repaired by excavating the piping and making repairs in accordance with plant procedures.
Work Practices: Leaks are repaired as they occur.

Page 1 of 6



Systems Questionnaire
Groundwater Protection Initiative

System: Oily Waste (OW)
Impacted Portion: Turbine Generator Building Sumps in both Units to Main Reservoir
Name: Charles Corporon
Date: July 10, 2008
System Description: Receives oily waste water from sumps in both Units, processes the water
through the Oily Waste Processing area and discharges clean water to the Main Reservoir. All
discharge water is monitored for radiation.
Construction Materials: Ductile iron pipe to ANSI A-2 1-5 1, cement lined to ANSI A21.4,
Joint to* ANSI A-21.11(2, 3 and 5) (pipe spec WF, 5LO 19PS0004)
Location: Underground between Units 1 and 2, collected in the Utility Area Sump, transferred to
the Oily Waste Treatment area and then is sent underground to the main Reservoir.
Potential for leak: This piping is monitored as a routine part of Operational rounds. Plant
procedures direct Operations personnel to check for process piping leakage in the course of their
normal operator rounds.
Historic Repairs / Maintenance Activities: There have been no underground pipe leaks.
There have been 5 above ground leaks from pipe or hose leaks which were repaired using plant
approved methods.
Work Practices: Leaks are repaired as they occur.
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Systems Questionnaire
Groundwater Protection Initiative

System: Auxiliary Steam (AS)
Impacted Portion: Auxiliary Steam Header between Units 1 and 2
Name: Charles Corporon
Date: July 10, 2008
System Description: The Aux Steam Header is used to transfer steam from one Unit to the
other Unit, from the Auxiliary Boiler to either of the Unit and from each Unit to the Liquid
Waste station in each Unit.
Construction Materials: Carbon Steel, seamless, ASTM A-106 Grade B (6, 12 & 13)
Location: From the South of each TGB and traverses South to the header rnning South of the
road on the South side of each Fuel Handling Building, running above ground and through
concrete tunnels under roads.
Potential for leak: This piping is monitored as a routine part of Operational rounds. Plant
procedures direct Operations personnel to check for process piping leakage in the course of their
normal operator rounds.
Historic Repairs / Maintenance Activities: No leaks have been found in this piping.
Work Practices: Leaks would be repaired as they occur.
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Systems Questionnaire
Groundwater Protection Initiative

System: Condensate Storage and Transfer (CT)
Impacted Portion: Secondary Makeup Tank to Turbine Generator Building in each Unit
Name: Charles Corporon
Date: July 10, 2008
System Description: Stores and transfers makeup water to the condenser in each Unit.
Construction Materials: Carbon Steel, seamless, ASTM A-106 Grade B (19 & 20) (piping
spec. XC, 5LO19PSOOO4)
Location: Underground between the Secondary Makeup Tank and TGB in each Unit
Potential for leak: This piping is monitored as a routine part of Operational rounds. Plant
procedures direct Operations personnel to check for process piping leakage in the course of their
normal operator rounds.
Historic Repairs / Maintenance Activities: There have been no underground leaks in this
piping.
Work Practices: Leaks would be repaired as they occur.
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Systems Questionnaire
Groundwater Protection Initiative

System: Nonradioactive Chemical Waste Treatment (NC) Neutralization Basin
Impacted Portion: Neutralization Basin to Main Reservoir
Name: Charles Corporon
Date: July 10, 2008
System Description: Receives nonradioactive chemical waste from various sources and
transfers to Main Reservoir after treatment.
Construction Materials: Ductile iron pipe to ANSI A-21.51, Joints to ANSI A-21.11 (2 &
3Xpipe spec. WC)
Location: From South of the NC basin above and below ground through a carbon steel tunnel
under the reservoir road and discharges into Main Reservoir.
Potential for leak: This piping is monitored as a routine part of Operational rounds. Plant
procedures direct Operations personnel to check for process piping leakage in the course of their
normal operator rounds. Low pressure open ended piping.
Historic Repairs / Maintenance Activities: There have been leaks both above and below
ground.
Work Practices: Leaks are repaired as they occur.
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Systems Questionnaire
Groundwater Protection Initiative

System: Nonradioactive Chemical Waste Treatment (NC) Organics Basin
Impacted Portion: Organics Basin to Neutralization Basin
Name: Charles Corporon
Date: July 10, 2008
System Description: Collects organic nonradioactive chemical waste from various sources and
transfers to the NC Basin for treatment.
Construction Materials: Carbon steel, ASTM A-53 Type E or better, Flanged both ends with
150# ANSI B 16.5 flanges of ASTM A-395 cast ductile iron, polypropylene lined with molded,
raised face. (pipe spec. WX)
Location: South of Units between the Organics Basin and the NC Basin.
Potential for leak: This piping is monitored as a routine part of Operational rounds. Plant
procedures direct Operations personnel to check for process piping leakage in the course of their
normal operator rounds.
Historic Repairs I Maintenance Activities: There have been no leaks in this piping.
Work Practices: Leaks will be repaired as they occur.

Page 6 of 6
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ST'P Nuclear Operating Company

C CONDITION RECORD Page 2 Of 6
.-- , I

06516.-1

ACOM Doscd~nm
AcdnType:
Urdt:

a - code.:

TPNS:
Th::

-o DaNO:

Omg, Coatedw:

CusS Coamumf

Anwwcomar

Acdon •No :

Aactiyng pii:Acden Tyle :

unt:

Syte Codw
I"PN5:

Doumet No:

Actm Owr

n E a of=:Inwaftok Do*

Cac mp-m Date:

Ownw:commet

CONFIRM RESULTS - AMLYZE DUPULATE SAMPLES FROM LI AND 2 TENDON GALLERY AND WELL 221
IVAXT I SUPA / NA

9 WAN: AcivI~ No:

rMMY DARRELL SHERWOOD

HEALTH PHYSICS
01=42= Du Daf: 16/2008
2narn M No-es DaC:

COLLECTION OF SAMPLES WAS COMPLETED ON 01131=200 AND THE RESULTS WERE PORTED ON
CPIYJ00& DATA TO BE INCLUDED IN ACTION #5

06-1055,2

EVAUAATE PLAN OF ACTION FOR ADDmONIAL SAMPUNG TO BOUND THE AFFECTED AREA(S)
INV•ST I SUPPT 1 NA
9 WAN: Acbivty No:

GORDO E WILLIAMS
HEALTH PHYSICS
01124/200 Dus Daf: 02/151200

Ufl~rlC " Redew Date:
SAMPLIN UCPANDSD TO RILUDE ALL WELLS WITHIN THE PROTECTED AREA (ODP AND SALLOW)
THAT CAN BE SAMP.ED, ALSO SAMPLE BOTH BUTTRESS AREAS AND THE TENDON GALLERY SLWPS
OF WOM UNITS FOR GROUND WATER urRUSION. ALSO SAMPLE THE MOISTURE IN THE AIR OF BOTH
U s FUEL Man SUL,==s USING COLD TRAP&

7tS q=r Li b84 Level3 S 0WGMD-ZA.0d4.
Par C.Ob Rspmtaplnftgfl OWam - t~M 1 sopied by flflflC-W0t
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STP Nudoa Openuling Company

F- cc)NDITION RECORD Page 3 Of 6

Ak:nNo: 05-10% 4

Acb Type

-yti Code:

Dommi N=
ACUM Owm:'

-af~w Date:

Gunrw cownwft:

ANALYZE CHEMICAL CONSTTrUENT/ OTHER CHARACTERLSTI OF WATER SAMP.ES? 7EG..
CONDUCTM1', ANIONS, ETC
INVSTISUPPTINA
9 WAN: Ac8ft No:

GORDON E WflLIJAMS
HEALTH pI4YfC
01M24/200 Di.Date:

02R2J=50.3 Roos- DWA:

SEE ATTACKIED ANALYSIS.

ANALYSIS RESULTS

M810604

Actio Osdulfltn: DEVELOP FAULT TREE TO 0DTMEUM POTENTIAL SOURCES OF TRITIUM TO EXPLAIN THE
OBSERVATION

Ao lT Type RST I SUPPT I NA

Unit; 9 WAN: AilwI No:

$Yom code

Doawinit Nwc
Ads. Owner:

bdUalm DO:
conwistlo Deb:

Omur canuumt:
Ged n s~m

0N F

WILJIAM HUMBLE JR
RAND RESPONSE TEAM
01241=0 Du Date: 02/J2r05
0113W200AMG 50.3 W DAis

ATTACHMENT CONTAINS INMIAL FAULT TRUE OF JAN 28. 2006

INImAL FAULT TREE

This rmpW Is SQA Level 3 per ampm7zA.4.M



STP Nucear Operating Company

CONDITION RECORD Pae 4 Of 6

Acgon No ' 06-10564

AMgon DescIpton:
Acton Type

syste code.

TPNS:*

DOGoMe NO:
Acton Owrw

Owner Cainnont:
GamwCmm

PERO APPARENT CAUSE FOR TRmuM RESULTS IN GROUND WATER
INVSTI EVAL IAPPAREN

a WAN: Ac•ft No:

GORDON E WILLIAMS

HEALTH PHYSICS
o1r124um

oEA22noE8
SEE ATTACHED.

Due oft:vw

EVALUATION

06.1058-

Action Tysupe~.

DoUn~it: N

AMien Oww:
Q go.1amon:
hI f-- aft~:
Cotp' a I Dal

Ow ecommnora:

EVALUATE IMPACT ON OOCNM1R AND NEED FOR AUGMENTED SAMPLING
EVAL I ASSESSINT I PLT DIPACT

9 WAN: Ao&vIy No,

S
GORDON E WILLAMS

HEALTH PKYSMS
0l/2r2006 Due Daft: owU00r 5
os/02rAxw i. Review Date:

SAMPIUNG IDW4FIED NO PATHWAY TO A MIMEER OF THE PUBLI NOT PREVIOUSLY IDENT1IE IN
THE OOCM. NO EVIDENCE WAS FOUND THAT INDICATES THAT TRfTlUNI iDENTIFED wmNIM THE
PROTECTED AREA MIGRATES OPFSITI IN CONCENTRATIONS NOT ALREADY EXCEEDED IN SURFAM
WATER RUNOFF. GROUNO WATER FROM THE SHALLOWI AQUIFER WHERE TRfTiUM WAS IDENTIFED IS
NOT CONSUMED BY MEMMhERS OF THE PUB=C. THE PRIMARY EXPOSURE PATHWAY FOR TRTI IN
WATER CONTIOUSO BE RELI]EF WELL FLOW ThAT DRAINS OFFSTI AND MAY BE CONSLU BY
CATTLE THATARE SUBSEOUENTY CONSUMED BY MEMBERS OF THE PUBLIC. SHALLOUWELLS NEAR
THE WTE BOUDRY THAT COULD BE USED FOR LNuSTocK WAiRa MAY ONE DAY BE wLuINcED
BY RESERVOIR WATER WTRUSOP HOWEVER THE O0CM ALREADY ASSIM LIVESTOCK CONSUME
WATER BIFUJIICED BY TRITIUM IN THE RESERVOIR SO NO NEW PAT'WAY EXISTS.

FIVE WO.LS WITHIN THE PROTECTED AREA SHOULD Be SAMPL.ED ON A QUARTERLY OR ANNUAL
BASIS TO CONFIRM NO INCREASE IN CON CEN TRATION OR MIRATION OF TRfTIUM OUITSIDE THE
PROTECTED AREA. HOWEVER THE OCM D=15 NOT REOUIRE RE'VRON AS A CONSEOUENCE OF
THIS VOLUNTARY GROUND WATER SAMPLNG

Gmnera Commwum
N - b

0Thb topot Is 8Q4 Lol 3 perGPO07-ZA-O04.
For Oxiro Rval pdrloc 6W u am &Vsd as ioqiufd by mZGO3X-OXo
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SrP %=Isar Operating Company

CONDITION RECORD pap 5 or 0

ActionNo: 06-IM8-7

Aeftn -yp

Doual No:

n iagn:
bdv* Data:
cmplto Do":

EVALUATE '7 P aSONING IOLAM TREATMENT OF TRITIW IN GROUND WATER IN UG14T OF THE
APPARENT CAUSE AND EXTENT OF CONDITION INCLUDING FIANCIAL ASSURANCE AIM RECORD
KEEPING REQUIRBITS REJREMENTS OF 10CFR50.75
EVAL /ACTION I OTHER

9 WAN: Aavft No:

GORDON E W.AWMS
HEALTH PHYSICS
012412005 Due Daft: 08WOO=5
05002M 0. Reiw• DEW.

THE CONCENTRATION OF TRITUM IENTIFIED IN GROUND WATER IS WV IN THE EPA DRIMNC
WATER LMTS. ALTHOUGH TIMTIU IS WIDE SPREAD IN THE SHALLOW GROUND AOUWFER, THE
EXTENT OF THE AREA PACTED AND THE CONCENTRATIONS IDENTIIED ARE BOUNDED BY THE
DESCRIPTIONS IN THE ODCM AND UPSAR NO SPECIFIC PLANS ARE REQUIRD TO DECONTAMIATE
AT THE TIME OF ~~- .0 THE EOMSSNNGc~iTERI CANNIOT BE FULLY
ANTICIPATED AT THIS TIME. BUT RADIOACTIVE DECAY IN THE SHALLOW AQUIFER WILL LIKELY BE THE
MOST PRACTICAL DECONTAMINATION OPTION AND SHOULD MINIUMI THE POTlNTIA FOR EXPOSURE
TO ME3ERS OF THE PULIC.

Gomm COMIUMI

Allad . :

AGM lnko:

Acto D@*WpUa:

DUnit N

Melo Data:

Owne Comments

06-10$54

EVALUATE THIS DATA AGAINST HISTORICAL RESULTS FROM THE TENDON GALLERY
INVST I SupPr I MA

9 WAN: Aceft no:

GORDON E WILIJNAS
HEALTH PHYSICS
0112442008
01i32006

Due Dab:
SL9Rve ur

CHBOSTYWAS ABLE TO FIND A RESULT PROM8 A•dN RY 199 FOR THE UNIT I Vm BUTTResS
AREA. AT THAT TIME THE TRITIUMf CO TRTION WAS 4220 PCUKG. THE TRITIUM CONCENTRATiON
IN TIE B SERVR AVERAGED ABOUT 9800 PCIKG IN 199& THE LAST TIME THE RESERVOIR WAS As
LOW AS 40W0 P01KG WGAS IN 10,.

7M i mzpo b SQA4 LmW3 pw GP=07-Z4A. 4.
Fo*Ca"On pbi" OWam d a• MO&W -by WGP03.ZX-00=



SW Nucear Opwatg Company

CONDITION RECORD Page 6 Of 6 a
0

Actlm Da=Apmt~ :

Unit:*

bdmmDam:SN

Se~m ?yem:

Ownw Comc 91:

tenmn Coanmn

0&-10664

DEVELOP LABELS FOR WATER WELLS INSIDE THE PROTECTED AREA. 25 WELLS NEED IDENT1FICATION
AROU•ND THE PVC PIPE LABELED.
20 3C218.2l2a cnlC.nlEm2c amCZnE .,25CnE2 E,241 c.•241C,24CE,24ý E4
4CA E.45C,145E,=
LBLRQ i REAUEST I ACTION

0 WAN: Acdfty No:

CHERYL ItS

OPERATIONS CAP & ASSESSINTS
m5/ W206 Due Date: 07/31A2001

0e•7s UM Remd DaS

24 82 BLK BORDER rI TO L STOICE=SC

THE PLANT LABEUNG DWiT'. HAS BEEN ASKED TO HELP.

Acdin No: -1058-10

,Mon Type :

Unit:
sysbm €odw

Doeunmt No:

acdon Oar:

Sm Dat&:

OwnsmCafmlan:

ao" cnunwdmes:
Alemrin nO

CREATE PROJECT FOR MOKXfORING, AkALYSM3 AND COMMUNICATiON OF GROUND WATER TWRSTW
CORACINAINA

o WAN: AAcfl No:

AVID P SWETT

HEALTH PPYSCS
Man=e Dw Date: Oor12m00

0O512001c sm" Review Ddw

PROJECT CREATED WITH R. GANGUFF AS PROJECT MANAGE CR 06"3M CREATED TO TRACK
ACTIONS FOR THE PROJCT.

ThM ,oW Is SC4 LftS 3 7J 0PGA:J14.004.
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Fault Tree for CR 06-1056
Tritium Was Identified in Water Samples From Piezometer Well #221

(Between Units I and 2) and Tendon Gallery Water Samples From Each
Unit

January 26, 2006

Source considered to be highly l r

1.0 CP discharge piping
2.0 CWpiping

2.1 Unitl piping
2.1.1 Unit supply piping
2.1.2 Unit I returpiping

Z2 Unit2piping
22 I Unit 2 supply
222 Unit 2 retum piping

3.0 OCpiping
3.1 Unit I supply piping
3.2 Unit 2 supply piping

4.0 Sand laye under site (Reservoir)

Sources considered to be medium litaly:

5.0 Oily Waste Piping
6.0 OW Surge Tank
7.0 NC Basin
8.0 Organics Basin
9.0 Draining events of secondary system (CD)

Sources considered to be low likelihood:

10.0 SPF
11.0 RCS
12.0 Secondary System

12.1 Steam between Units
122 CD between Units

13.0 Rain nuoff
14.0 RWST
15.0 Inorgaics Basin
16.0 ECWpiping
17.0 N.HC1 pits
18.0 Liquid Radiological Waste piping
19.0 Truck bay drains



Fault Tree for CR 06-1056
Tritium Was Identified in Water Samples From Piezometer Well #221

(Between Units 1 and 2) and Tendon Gallery Water Samples From Each
Unit

January 26, 2006

Questions to be asked of high, medium, and low likelihood sources of tritium:

I. Is the source activity concentration (current or historical) high enough to explain the
observation? All sources

2. What is the proximity of this source to the observation locations? All sources
3. Regardless of proximity is there a feasible pathway? All sources
4. Are methods available to detect and quantify leakage? All sources
5. Are samples from deeper wells consistent with samples already collected? Reservoir and

High likelihood sources
6. What samples are needed to characterize on site tritium concentrations? (where,

frequency, etc.)

Actions:

1. Gather data for systems regularly sampled. Owner Chemistry Due Date: 2123/06
2. Sample other low and medium likelihood systems for results. Owner. Chemistry Due

Datr. 3/23/06
3. Sample CP discharge (Unit I and Unit 2) Owner- Chemistry Due Date: 2123/06
4. Expand piezometer sampling. Owner Health Physics Due Date: 5/15/06

Plus/Deltas for Fault Tree Meeting

Plus Delta
Good discussion Conflict with NRC pi-exit meeting

•Is a consultat needed?
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ANALYSIS RESULTS

0



Chemica Charactltcs of Water Samples

Sample Point

Cire Water
Well 221C
Well 244C
U-i EAB 10' sump
U-2 64deg. Buttress

Date/ 'Time

1/24/2006 13:57
12/l/2006 11:15

12/1/2006 14"25
1/9/2006 13:30
1/9/2006 13:00

Conductivity Chloride Sulfate Nitrate
(US) (ppm) (ppm) (ppm)

3580 911 175 55
25100 38 1615 3965
29700 1086 222 4394
24200 7.5 9.3 3470
21800 10.9 6.8 3182

Silica
(ppm)

16.4
21.5
23.5
14.5
7.3

Tritium

-13,000
13,500
13,D

2030
13,800

0
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Condition Report 06-1056.
Groundwater Tritium within the Protected Area

Event Description:

Nuclear power facilities release tritium to the atmosphere and in liquid effluents. The nuclear power
industry has identified issues with unmonitored tritium and tritium in local ground water. STP is
evaluating tritium at ST? and is tracking associated actions on related Condition Report 06-3826.

STP is known to release about 2000 Curies of tritium each year, mostly to the main cooling reservoir.
The main cooling reservoir is the source of the circulating coolant used to condense secondary steam as
part of the electric generation process. Because tritium is released to the reservoir, the tritium
concentration in the circulating coolant normally ranges between about 9,000 to 15,000 pCi/kg.

The reservoir is above grade so hydrostatic pressure forces some reservoir water into the shallow
groundwater aquifer. Hence tritium is routinely measured in groundwater from shallow relief wells that
encircle the main cooling reservoir. In 1999 samples were collected from the tendon gallery sumps of
the Units to determine the concentration in groundwater leaking into these areas of the plant The
coancent-ations measured (about 4000 pCi/kg) were consistent with the reservoir concentration at that
time. Recently a set measmuments of the groundwater associated with shallow wells within the
protected area also identified trace concentrations of tritium. The oncentrations measured (up to about
1000 pCi/kg were much lower than the reservoir water (13,000 pCi/kg) with the highest concentrations
closest to the reservoir. However, Well #221C located between the two Units had a tritium
concentration similar to the reservoir.

The slightly elevated concentration measured between the two Units may be due to a source other than
infiltration of the main cooling reservoir water into the ground water within the protected area. To
answer this question, a comprehensive set of samples was obtained from all the wells within the
protected area from which samples could be collected. In addition samples were collected from all
spaces within the two Units into which groundwater was thought to penetrate.

si:incan:

If trititun were entering the groundwater from a source not identified by the ODCM, STP could have an
unmonitored effluent release point In that event, the ODCM would require modification and a method
to quantify the release would be necessary. This analysis did M identify a new release point

Apparent Cause

The elevated concentration of tritium for Well #221 C (shallow) is most likely due to leakage from
piping buried in the vicinity of the well. The Total Dissolved Solids (IDS) pipe from Unit 2 passes
about 20-feet west of the well and is known to have leaked in this area in May of 2003. The circulating
coolant and open loop coolant lines pass east of Well #221C about 35-feet. All are relatively shallow
which would explain the lower tritium concentration in the adjacent but deeper Well #221E.

Recommended Actions:

1. Continue monitoring Wells #221C and #221E quarterly to identify any change in the
concntratiofi of tritium.



2. Perform chloride and sulfate checks of the Well #221C water for comparison with the TDS and
circulating colant concentrations.

3. Anmually sample Wells #220C, #222C, and #273K (north, south, and east respectively) to
identify any spread of the tritium in the shallow aquifer.

If the triuimn concentration in Well #221C increases above 20,000 pCi/kg or the tritium concentration in
any of the surrounding wells indicates spreading of the tritium in the shallow aquifer, additional actions
should be considered.

Additional Information:

Groundwater in the shallow aquifer was sampled from wells within the protected area as shown in the
following figure. Groundwater that seeped into the Units was also sampled although the building
environment likely affected the measured tritium concentrations.

Wells were purged with about 5 gallons of water before collecting samples. The wells had maximum
pipe diameters of about 1.25 to 1.75 inches; hence each gallon of water cleared about 31 feet of pipe.
Most of the wells were less than about 40 feet deep and sampling at these wells was within about a foot
of the bottom. When a well was deeper than the length of sample hose, the sampling was performed at
the maximum hose length. Note that all depths are the depth of the well measured from local graft
level. Local grade is about 29 feet above sea level in most aras.

Four wells were sampled in duplicate. At locations with more than one well, both deep and shallow
wells were sampled as available. Wells designated by the letter "C" were typically the shallowest.
Wells with an "E" or other designator were deeper, some more than the sample hose length (up to 62
feet). The samples were collected from December 2005 through February 2006.

The samples collected within the Units involved scooping a gallon of water from standing water in each
arm sampled. The sampling method assumed that tritium was well mixed in the water since in all cas
the water had been standing for extended periods of time, sometimes exceeding a year.

The following figure contains the well locations relative to the excavation performed for the foundations
of each unit Wells surrounded by green boxes were found to have trace amounts of tritiwn from less
tan detectable (<300 pCi/kg) up to about 500 pCi/kg. The wells surrounded by orange boxes contain
tritium concentraions up to about 1500 pCi/kg and appear more strongly influenced by the reservoir.
Note that the reservoir runs parallel to the bottom of the figure and is outside the ae plotted.

Locations with .tritiu concentrafions equal to or grater than the reservoir am identified by red. Each
Unit is identified by red since tritium concetations are higher than the reservoir water in some ams
into which ground water penetrates.

, '.- ,e



O 0

Green Results < 500 pCi/kg
Orange 500 pCi/kg < Result < 1500 pCi/kg •
Red 1500 pCi/kg < Result <14,000 pCi/kg



TRITIUM IN GROUND WATER INSIDE THE PROTECTED AREA

STATION VEFTOR LOCATION DESCRIPTION Tritium Activty Level
LSN CODE (Approximate) (depths from local grade) I)

39913 801 Protected Area GroundWaterWell#201E5Y 1.51 E+03
39914 803 Protected Area Ground Water Well # 203 C 18' <LLD
39915 803 Protected Area Ground Water Well # 203 C 18' <LLD
39916 805 ProtectedArea Ground Water Well# 218 C 18' <LLD
39917 806 Protected Area Ground Water Well # 218 E >62' 3.91E+02
39918 806 Protected Area Ground Water Well # 21S E >62' 4.25E+02
40328 835 Protected Area Ground Water Well # 220 C 21' <LULD
40329 836 Protected Area Ground Water Well# 220 E >50' 4.94E+02
39919 807 Protected Area Ground Water Well #I221 C 23' 1.35E+04
40176 807 Protected Area Ground Water Well # 221 C 23' 1.38E+04
40177 808 Protected Area Ground Water Well # 221 E 40' 5.71E+02
39920 809 Protected Area Ground Water Well # 222 E 24' <LID
40319 810 Protected Area Ground Water Well #222 C 20' 4.20E+02
40330 837 Protected Area Ground Water Well # 222 H 50' <LLD
39921 811 Protected Area Ground Water Well # 223 C 41' 2.74E+02
40320 812 Protected Area Ground Water Welt # 223 E >50' 9.94E+02
39922 913 Protected Amea Ground Water Well #225 C 43' <LU)
40321 813 Protected Area Ground Water Well# 225 C 43' <LLD
40322 814 Protected Area Ground Water Well # 225 E 44' <.LD
39923 815 Protected Area Groiizid Water We&n# 230 C 41' 3.21E+02

-40323 815 Protected Area Ground Water Well# 230 E >50' 9.71E+02
39924 818 Protected Area Ground Water Well# 238 E 16' <LLD
39925 821 Protected Area Ground Water Well # 241 C 39' 3.86E+02
40324 822 Protected Area Ground Water Well # 241 E 45' 4.42E+02
40325 823 Protected Area Ground Water Well #243 C 36' <LLD
39926 824 Protected Area Ground Water Well # 243 E 62' <LLD
39927 82.5 Protected Ar Ground Water Well # 244 C 411 <LD
40326 826 Protected Area Ground Water Well #244 E 42' <LLD
39928 827 Protected Area Ground Water Wel # 245 C 16' <LUD
40327 828 Protected Area Ground Water Well # 245 E 48' 3.87E+02
40331 838 Protected Area Ground Water Well #273 K 50' <LLD

2 82 i1a Uni I - -il -a41'iiB - 3 n 2.03a a 03
40122 829 Unit #1 Unit 1 41' MAB Rm 363, Butress 2.03E+03
40250 829 Unit #1 Unitl141' MAB Rmn363,Butes 4.32E+03

40123 830 Unit #2 Unit 2_41' MAB Rm #363, Butress 1.38E+04
40178 830 Unit #2 Unit 2 41' MABRm #363, Butress 1.30E+04
40251 830 Unit #2 Unit 2 41'MAB Rm 363, Buftss 1.33E+04
40252 831 Unit #1 Unit 1 EAB Rm 001D, Tendon 1.87E+03
40253 832 Unit #2 Unit 2 EAB Rm 001D, Tendon 2.87E+03
40254 833 Unit #1 Unit 1 -29' FPB Rm 007 2.80E+04
40255 834 Unit #2 Unit 2 -29' FHB Rm 007 7.52E+04

O

40401 839 Unit #1 Unit 1 68' FHB Butress Rm 01 1A 4.46E+03 __

. 40402 I 40 Unit #2 Unit 2 68' FHB Bu&res Rm 01 1A 4.27E+04 g



The table of the preceding page summarizes the results of tritium analyses for samples collected within
the protected area. The tritium concentration in the reservoir typically runs about 10,000 pCi/kg but has
recently (2005) increased slightly to about 13,000 pCi/kg. The only samples that approached or
exceeded the reservoir concentration are indicated in red. Of the well samples, only the shallow aquifer
sample from Well #221C indicated an elevated tritium concentration and it was similar to that of the
reservoir.

Generally the deeper well at a location where tritium was measured had a higher concentration than the
shallower well. Of the 14 locations sampled and found to contain tritium at some depth, only Wells
#221 C and #222C had a higher concentration in the shallower well than the deeper. These two wells arn
both located between the two units.

Plant liquid effluents are discharged into the reservoir the tritium activity is reported; and the
concentration in the reservoir is monitored monthly. The circulating coolant and open loop coolant
water is from the main cooling reservoir which is known to contain tritium. The circulating coolant and
open loop coolant piping run parallel to one another and within about 20 feet of the surface. Both carry
reservoir water near Well #221 (about 35 feet away) as shown in the figure on the following page.
Although the water pressure is low it is possible that one of these pipes leaks into the backfill material
between the two units. This could explain the elevated result for Well #221 C and the fact that it is very
similar to the reservoir's tritium concentration.

The Unit 2 Total Dissolved Solids (TDS) line also rnms within about 20-feet of Well #221C and is also
shallow. This line leaked and was repaired in May 2003 (Condition Report 03-7595, WO #430966).
The TDS line carries Condensate Polisher Regeneration Waste water from the secondary to the
neutralizaion basin prior to discharge into the reservoir. TDS waste water is known to contain small
amoumts of tritium. This tritium is included in the liquid effluent to the reservoir and subsequenfly a
fraction is known to enter the shallow water. Although the tritiun concentration (up to 26,000 pCi/kg)
in the water carried in this line is may be higher than measured in Well #221C, dilution in th ground
water could explain the 13,000 pCi/kg measured.

All of the groundwater infiltration samples from within the Units are a significant fracion (> 1W.) of the
reservoir water concemtration. However, tritium within the plant may have contributed to these elevated
values. The tritium results for samples 40254 and 40255 are elevated above the reservoir
concentrations and cannot be fMlly attributed to reservoir water leakage into the groundwater near the
Units. These two samples were collected from rooms (FEB Rm 007) inside the radiologically
controlled areas of Units I and 2 respectively. These spaces may be influenced by tritium contained in
plant systeis; however, in-leakage of groundwater is also known to occur. Although the tritium
concentrations in these areas are elevated above the values found elsewhere, it is unlikely that tritium in
the groundwater caused these elevated levels.

The air in the fuel handling buildings contains moisture largely originating from the spent fuel pooL
Water condensed from the fuel handling building air contains tritiun at a concentration of about
2.OE+06 pCi/kg (samples #40362 and #40368). Monthly, the building ventilation is isolated for routine
testing and plant personnel report that at those times (about 6-hours each month) the concrete "sweats"
when moisture in the air condense A little mixing of this water with the groundwater infiltrating FEB
Rm 007 could account for the elevated tritium concentration of these samples. Note that water removed
from this area (an infrequent activity) it is discharged into the radioactive waste processing system and is
monitored prior to release to the reservoin Condition Report 06-3508 addresses the issue of tritium
identified in groundwater that has collected within the Units.



The chemical characteristics of selected samples were also measured in hope of identifying the probable
source of the water. A sample of circulating coolant was collected by Chemistry so that its chemical
characteristics could be compared to those of other samples as shown in the following table.

Chemical Characteristics of Water Samples

Conductivity Chloride Sulfate Nitrate Silica Boron Tritium
Sample Point Date/ ime (uS) (ppm) (ppm) (ppm) (ppm) (ppm) (pci/kg)

Ciro Water 1/24/2006 13:57 3580 911 175 55 16.4 - -13,000
Well 221C 12/1/2006 11:15 25100 38 1615 3965 21.5 -- 13,500
Well 244C 12/1/2006 14:25 29700 1086 222 4394 23.5 <- LLD
U-1 FAB 10' sumnp 1/9/2006 13"30 24200 7.5 9.3 3470 14.5 - 2030
U-2 64deg.Buttress 119/2006 13:00 21800 10.9 6.8 3182 7.3 - 13,800
Unit 122? FMB Rm

00B1/31/2006 13:00 30000 ... 0.43 28,000

Unt22/HBR 1/2006 16:15 25000 . .. 0.19 75,200
007B

If the groundwater was being displaced by circulating coolant or reservoir water to a large extent, the
conductivity should more closely approximate the circulating coolant. The following table shows that
none of the water samples suspected to be kfuenced by circulating coolant or reservoir water had
conductivity mil to the-circulating coolant The conductivity values for the tritium containing test
samples span a relatively small range of conductivity (21,800 to 30,000) and are 6 to S times higher than
the circulating coolant value of 3580. Since they are much closer to the unaffected groundwater
conductivity of Well 244C, these measurements do not support large scale circulating coolant or
reservoir water displacement of the groundwater as the source of the tritium in Well #221 C. The anion
analysis did not suggest that the circulating coolant was the source of tritium either since the anion
concentrations were not similar. Although these data do not appear to support leakage of circulating
coolant as the source of the tritium in Well #221 C they do not preclude that possibility.

Note that although the chloride and sulfate concentrations at Well #221 C do not match the circulating
coolant, they do parallel the TSD line water values where we typically find low chlorides and elevated
sulfats.

Samples of suspected groundwater from the fuel handling buildings, -29' FHB Rm 007, of each Unit
wer also analyzed. These two samples had much highcr tritium n than the c

coolant, but they were collected within the radiologically controlled area of each fuel handling building
and were likely influenced by airborne or other sources of tritium in the buildings. Note that neither of
these two samples contained significant boron -on-entratzons. The spent fuel pod boron concentration
in Unit 2 is about 3000 ppm and its tritium concenration is about 2.8E+07 pCi/kg. Ifthe tritium were
due to spent fuel pool water or simila leakage, the boron concentration in FHB Rm 007 of Unit 2 should
have been about S ppm. Hence, the tritium in this area is likely due to sources within the building but
not from spent fuel pool water leakage. The conductivity of the water suggests that it is likely
groundwater infiltration rather than the de-mineralized water used in plant systems.



Circulating Coolant Piping diagram with area of elevated groundwater tritium concentration (Well #221 C) indicated with an arrow.
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Fault Tree for CR 06-1056
Tritium Was Identified in Water Samples From Piezometer Well #221

(Between Units I and 2) and Tendon Gallery Water Samples From Each Unit
Revised February 9, 2006

Most Likely Sources:
Most lkely son since known leakage

1.0 CP di.s c piping (Total DisIved Solids discharge line)} eve near the affect well (about 30 feet)
And hig Coo* conenraton 7DS
water chenisy similar to Well #221C.

2.0 CW piping
2.1 Unit 1 piping Not as likely since a large volume of wate would need t displace

2.1.1 Unit 1 supply piping the local ground water affecig the groundwater chemistry or
2.1.2 Unit I return piping creating visible water on the surfa.

2.2 Unit 2 piping
2.2.1 Unit 2 supply piping EImnated since Unit 2 between pipes and Well M2IC
2.2.2 Unit 2 rtm piping J

3.0 OC piping Not as likely since a large volume of water would need to diplac the cal ground

3.1 Unit I supply piping water affcting the groundwater chemistry or creating visible- watr on the surface.

3.2 Unit 2 supply piping -- Eliminated since Unit 2 between pipes and Wea #22 1C.

4.0 Sand layers under site (Reservoir)} Eliminated since the bi"um concentrions in wells between the
f a --J reservoir and Well #221C were all nmuc less than Wel I#221C. Also,

Well #221E showed that thefiwn concentration in tie aquifer below
Well #221C was much lower thian Wen #22M.

Possible Sources:

5.0 Oily Waste Piping
6.0 OW Surge Tank Eliminated m other wells would likely be aetcted and
7.0 NC Basin m were.
8.0 Organics Basin
9.0 Draining events of secondar system (CD)

Unlikely Sourmes:

10.0 SI'F -v
11.0 RCS Eliminftd since no gamm emitting nuclides found and no ronte to Well #221C kMnflet

12.0 Secondary Systems Eliminated since thest sources not aear Well #22 C and other
12.1 Steam between UnitsF wells would be affected but none ware.
12.2 CD betweqn Units

13.0 Rain runoff 7 Eliminated snethe ncncentration should besim*r inotherwell.
14.0 RWST Elim ed since nthese sources not - Well #221C and other
15.0 Inorganics Basin wellwould be afficted butnane were
16.0 ECW piping Elimina-sincetritim once an is too low.
17.0 NaNC pits
18.0 Liquid Radiological Waste piping Eliminated since these sources not new Well #22 1C and other
19.0 Truck bay drains f wells would be affected but none were.
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MONITORING WELL DOCUMENTATION



j MACTEC
engineering and constructing a better tomorrow

January 20, 2009

Ms. Sandra Dannhardt
STPEGS Nuclear Company
PO Box 289
Wadsworth, TX 77483

Subject: Monitoring Well Documentation
Groundwater Protection Initiative
South Texas Project Electric Generating Station

Dear Ms. Dannhardt

This letter report provides the drilling and well construction details as well as the final 'as
built' drawings to supplement the Conceptual Site Model completed in support of the
NEI 07-07 Groundwater Protection Initiative-

In accordance with the recommendations in the Conceptual Site Model Report
(MACTEC, 2008), five groundwater monitoring wells were installed at the South Texas
Project Electric Generating Station (STPEGS) located near Wadsworth, Texas. The
wells were installed to supplement the existing groundwater monitoring network and to
specifically provide data along the easrand downgradient side of Unit.2 as well as west
of the Main Cooling Reservoir. Monitoring well locations are shown on Figure I.

Wells were installed and developed in accordance with the specifications provided in
Attachment A. Boring logs and well installation details are provided in Attachment B.
In accordance with state regulations, well permits were submitted by Lewis
Environmental Drilling, a Texas-licensed driller, to the Texas Department of Licensing
and Regulation on December 11, 2008. Copies of these forms are provided in
Attachment C.

It should also be noted that the wells were proposed to be installed to intersect the
watertable. However during the drilling the saturated soils were encountered at
approximately 16 to 20 feet below ground surface. The shallow wells (MW-801L, 802L;
803L and 805L) were then installed to span the interval where saturated soils were first
encountered. As is common in the area, the water table is located in a semi confined
aquifer and therefore the depth to water following installation stabilized at approximately
8 to 12 feet bgs, several feet above where the saturated soils were first encountered. No
modifications need to be made to the Conceptual Site Model, nor is this a deviation from
the work plan. This should just be documented should questions be asked during an
assessment or follow up to the NET 07-07 initiative.

MACTEC EngbeuIng and Consulting. Inc.
611 Congress Stret, P.O. Box 7050 • Portland, ME 04112-7050 • Phone: 207-775-5401 • Fax: 207-772-4762

www.nmctec.com



Ms. Sandra Danahardt
January 20, 2009
Page 2

At this tine, the-new wells are ready to be included in the annual groundwater monitring
program. Should elevated concentrations of tritii be detected, additional wells may be
installed, however at this time, no additional groundwater monitoring points are

To ensure that the well conditions are maintained over time, an assement form should
be filled out during the wnmual groundwater sampling. event. A copy of this form is
provided in Attachmen D. If the collars or protective casing weather over time, or
becomes damaged, a licmsed driller may be called for rpairs. Similarly, compression
caps and locks may be replaced by plant personnel as neede&

If you requre any additional information or support, please feel free to call Nadia
Glucksberg at (207) 828-3535 or Mike Suftask at:(704) 357-5633.

Sincerely,
MACEEC.Engineering and.Consulting, Inc

Nadia Gkxcksberg CG Michael D. Sufiarki
Principal Hydrogologist Project Manag
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ATTACHMENT A
DRILLING SPECIFICATIONS

STPEGS UNITS I & 2

DRILLING

Drilling activities shall be completed by a Texas-Licensed driller. Water shall be provided by STP.
All discharge water shall be controlled to prevent excessive erosion, pollution, contamination, or
other damage. The preferred drilling method shall be by hollow stem augers, but rotary drilling, or
a casing advancement drilling methods are also acceptable. For rotary drilling, potable water is the
preferred drilling fluid or a biodegradable drilling fluid additive, as required.

Soil samples shall be collected generally at 5 foot intervals however additional samples may be
requested by the CONTRACTOR based on soil stratification and professional judgment. Soil
samples shall be collected using a 2-inch OD split-barrel sampler. The holes shall be re-cleaned to
the bottom if the split-barrel sampler does not rest on the bottom prior to sampling. The sampler
shall be driven a minimum of 18 inches or to refusal, which is defined as a penetration of 6 inches
or less per 50 blows. The samples obtained shall be logged and the soils returned to the cuttings
pile to be managed as investigation derived waste (IDW). Standard Penetration Test hammer
system shall use either NW or AW size rods. Other systems may be used, with approval from the
CONTRACTOR-

Abandoned and Grouting of Boreholes

If the termination criterion is not met, and the borehole cannot be completed with well installation,
the borehole shall be filled with cemenlberntonite grout to the ground surface. The grout shall be
prepared in the following approximate proportions: 8 gallons of water and 2.5 pounds of powdered
bentonite per 94-pound sack of Portland cement The grout shall be placed using the tremie
method to the bottom of the borehole and slowly raising it while pumping the grout into the hole.
The tremie end shall be continuously submerged in the grout until the grout reaches the ground
surface. Should loss or shrinkage of the grout occur after the hole is filled, the hole shall be refilled
until it remains full.

Boreholes abandoned before reaching the specific final depth because of mechanical failure of the
drilling equipment, negligence or operator error on the part of the SUBCONTRACTOR, or other
such preventable causes, may be rejected by the CONTRACTOR. Any hole rejected by the -

CONTRACTOR shall be supplemented by another hole drilled adjacent to the first.

WELL INSTALLATION

Groundwater monitoring wells shall be installed in general accordance with ASTM D 5092, and in
compliance with any local or state regulations. The CONTRACTOR shall obtain all local and state
permits required to drill and install wells. The final design (depth of well screen placement) for
each well will be based on the field conditions encountered during drilling and will be determined
by the CONTRACTOR or on-Site representative. Four shallow (upper) wells are anticipated to be
installed to depths of 40 feet or less. The one deeper (lower) well proposed for this field event is
anticipated to be installed at a depth no greater than 70 feet bgs.

Borings drilled for monitoring wells shall be drilled a minimal of 8 inches in diameter to a depth of
approximately 2 to 3 feet below the bottom of the target well depth. Any water source or additive
must be approved by the CONTRACTOR prior to use.

I
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ATTACHMENT A
DRILLING SPECIFICATIONS

STPEGS UNITS 1 & 2
Well Materials

The riser casing used for monitoring well construction ihall be comprised of 2-inch inside diameter
(ID) Schedule 40 polyvinyl chloride (PVC). The casing shall be clean, straight and free of
obstructions. If requested by the CONTRATOR, well materials will be pressure washed with
potable water prior to well installation.

Well screens shall be comprised of 2-inch Schedule 40 PVC with 0.020 inch manufactured or
machine cut slots. Screens shall be 10 feet in length. The bottom of the screen shall be fitted with
a blank casing (or silt trap) approximately I foot in length. The bottom of this casing shall be
capped.

Filter pack material shall be clean, well-graded sand. The selected filter pack shall be 10/20 sand
as recommended in ASTM D 5092 or equivalent, as approved by the CONTRACTOR. The filter
pack shall extend a minimum of 2 feet above the top of the screen or as directed by the
CONTRACTOR. A bentonite seal will then be installed immediately above the top of the sand
pack. The bentonite chips, pellets, or a slurry may be used to install the seal. The seal must be a
minimum of 3 feet thick. The remaining annular space will be backfilled with cement/bentonite
grout to approximately 1 foot below ground surface (bgs).

Well Construction

The well will be lowered into the hole with oversight from the CONTRACTOR- The sand pack
will be installed into the annular space between the casing and the PVC, prior to pulling back the
casing. The sand pack will be installed in such a way that at no time will the PVC well screen be
exposed to the surrounding native soils. As noted above, the sand pack shall be installed to a
minimum of 2 feet above the top of the screen.

After the sand pack is installed a bentonite seal (using pellets, chips or a slurry) shall be installed
with a minimum thickness of 3 feet. If a slurry is used, then the seal shall be installed via tremie
hose. Pellets or chips may be installed from the ground surface.

Following placement of the seal, the remainder of the annular space between the riser casing and
the borehole will be backfilled with a cement/bentonite grout. The grout shall be placed via tremie
hose and pumped into the annular space to I foot bgs. If the grout settles, additional grout will be
used to top off and fill the annular space.

After the grout has settled, a protective, lockable steel casing shall be installed over the top of the
riser. Protective casings shall consist of stick ups or flush mounted road boxes. The
CONTRACTOR in conjunction with STP will determine what type of well completion will be
selected. The protective casings will not extend more than 6 inches above the top of the PVC riser.
If flush mounted protective casings are used, then a compression cap shall also be installed on the
PVC riser to firther protect the well

To complete installation of the protective casing, a concrete seal at least 2 feet square and 1 foot
thick shall be installed around the protective casing. The surface of the seal shall extend partially
above the ground surface and slope away from the well. The concrete surface seal shall consist of
Portland cement (ASTM C 150), fine and coarse aggregate, and water, proportioned and mixed as
to produce a plastic workable mix. The aggregate material used for the concrete mixture shall
conform to ASTM C 33.

2
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ATTACRMENT A
DRILLING SPECIFICATIONS

STPEGS UNITS 1 & 2
If stickup completions are to be installed, two seep holes shall be drilled in the steel well cover just
above the top of the concrete surface to allow for water to drain- The stickups shall then be painted
with a rust preventative having a bright reflective color. For flush mounted completions two seep
holes shall be drilled below the concrete seal to allow for drainage of standing water, should it
collect over time. Alternatively a layer of sand may be installed at the base of the roadbox to allow
for drainage.

Well Development

Each well shall be developed by bailing, surging, airlifting or pumping to remove sediment from
the well and filter pack. Development will continue along the length of the well screen until the
well produces clear water, or development has occurred for 2 hours. For clay and silty formations,
5 well volumes may be removed over time in an attempt to clean out the sediment (it should be
noted that for this circumstance, the water will likely remain turbid after development). The
CONTRACTOR shall approve the method and duration of development. Each well shall be
developed following a minimum of 24 hours after installation.

Monitoring wells may be sampled for radionuclides after a seven day equilibration period
following the development.

DECONTAMINATION

All materials including the drill rig may be washed using a steam cleaner or pressure washer, using
potable or other approved water source. The rig and drilling equipment (augers/casing) will be
decontaminated upon mobilization, and then again in between boring locations. Decontamination
fluids will be allowed to be discharged to the ground, but the SUBCONTRACTOR shall take care
not to cause erosion, ponding, or to release the fluids to the storm water system.

GROUNDWATER TRITIUM SCREENING

Groundwater associated with the proposed wells may contain tritium at concentrations above
background, however, based on generator knowledge tritium concentration will be well below the
Maximum Contaminant Levels (MCLs) issued by the Environmental Protection Agency (EPA).
The CONTRACTOR will work at the direction of STP's Health Physics personnel who will
determine if screening samples are required. STP will provide "Right to Know" training prior to
drilling. However, based on the existing data, no additional precautions will be taken during
drilling.

SURVEYING SERVICES

Qualified land surveyors shall perform the survey in compliance with requirements of the State of
Texas. Ground surface elevations shall be based on the 1929 National Geodetic Vertical Datum
(NGVD) of the 1988 North American Vertical Datum (NAVD). The horizontal survey to locate
completed wells shall meet third order accuracy (1:5,000) and the vertical accuracy shall be to the
nearest 0.1 ft.
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ATTACHMENT A
DRILLING SPECIFICATIONS

STPEGS UNITS I & 2
For each installed well, surveyors will provide the following:

* Horizontal coordinates for the center point of each well.

* Elevation of the top of the concrete pad

* Elevation of the reference point, marked on the PVC riser casing. This mark will be made
by the SUBCONTRACTOR using a permanent marker.

REPORT

All required forms and data shall be submitted to the CONTRACTOR and STP to review within 30
days of completing the field program. Within 14 days after receiving comments and/or approval of
the draft forms, the forms shall finalized and filed with the State of Texas, in accordance with
applicable regulations.

The data report to support the EPRI Initiative and NET 07-07 will be completed by the
CONTRACTOR and submitted to STP within 30 days of receiving analytical data results.
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ATITACHMENT B



ATITACRMENT B-1



s~y L OG d34-O6-413 STP BORING LOGS.GPJ WLA-Or~ 12/i MI

PmWeot Name: Job Numbe

SOIL LOG - Boring No. MW-801
STP :6234-08-4613

Type and Diameter ed Borg BSng LUxabo See figme Toal Depth
Holow stam/ 4.25' 31 feet

DiINConVtamor ard Mg Gromd Water Depth Depth to Bedroft
LED / B 57 NIA N/A

sdoN Sam Dat Started
Spit Spoon a___________ 11/4)08

A.

tI
I
I-

I 11
I
U

i
-J

I~.

Boreoi Inc~audon
Vertcal II o byGhcksbergai

Date Comfktsd
11/S'08

Pa~iewed by I Dale N. GtuiksbeM

U-ok RPmaks

2-

3-

4-

5-

8-
7.

S-

9.

11-

12-

13-

14 5
5
18 24 II~~SMSM Red tai vey the pooly graded SAND (SM) with cay

ard sIr very firm

ig I 6 1 1 1 -M I Red vey w sny SLtT(ML) withday (nmo)very17 2 98 24Stf
Ia SS 3 ML Reveyfnsady SILT((L) wi thday (som*gray
19 5 and b~ymotilng mda) sff

33 6 24
20 S- 3 ML Red ton v"n bar sandy SILT (ML) with day (mols)

21 3 fir
221 4 5 24

SS --- ML Red tawy fine sandy SILT (ML) wlhhs=1day
23 SS a 2A 23 -24 feet less sff(water rsbingznes)vmy stff

24-- 2~__ _ _ _ _ _
SS 5 ML IRed very Ilm sandy SILT (ML) wlhsum day 24-
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SOIL LOG 0234-08-4613 STP BORING LOGS.GPJ WL.KGOT i12S8,

Profed Name: Job Number

SOIL LOG - Boring No. MW-803
STP :8234-08-4613
Type an:d Diarneter of Borbrg gori" Locabl• Seefg Total Depth

Ho__w stern1 /4.2S" 30 AW

Dfi"CaT"w mi RigGmimdW Water Depth Depth to &xecdc
LED / B 57 N/A N/A

samp Meto Sampl DdMng Hanmer1Drop No. of Sampes Ot. Startd
spftSpoon a 1114M8

Borehole Uc totod by Date CmnrpMWe

RneWIed by/ Date M. sbu a

N i o :3Wt Lzdidcgy Rmur1ks LiI

Red cJayey very finm sandy SILT (ML) with slight gray
nd black mottle (moist)stif to very Off



SBoa LOG B234-08,4613 STP BORING LOGS.GPJ WL.GOT 12/16/08

PIqed Namae: Job Nwumw

SOIL LOG - Boring No. MW-805L
STP : 62-34-084613

Type and ODnee of Boring Bo" L n See fig Total Depth
Holow stem 14.25" 52 feet

OtMg Contmamr and Rig Groun Water Depth Deph to Bedrck
LED / B 57 N/A N/A

Spit Spoon 4 1114M08

Ia I

I-
40 Uihi

S
U

-C

fl4-+---- + - $ -4-4- + -
3

R"Aeed by / oaft

Borhol Uwhlon Logged by
Gluckber Nafd

i~i.Ram'nks

N. Ghucsbea

ML Gray sandy SILT (ML) (based upon dU cuflimp)

MIL Brom silty SAND (SM) (based upon dill MOW)
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surf bas upon dril ags)

lu

6

lE

SM Brown reddsh brown s$y SAM (SM) (much Im
dense rnosty sand wet bad upm dril cAs)

4u
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S OGL 1.0 23-OSAdII3 STP BORWO LOGS.GPJ WLAKGDT 12118M

Prqoed Name. Job Nurnbw

SOIL LOG - Boring No. MW-805L
STP :62344Z46413

I
Project Name 

: Job • 

I

SOIL.LOG - Boring No. MW-805L
STP :62.34-08-4613

I.

az

ii U

~II

N

I 1L)
Phunmks I

Uhdogy

41-
8
40 22

24

SP Bzmvo ftie SAND (SP) very We sMt (wet) very dense

4X28 :i iii
Al4

45 Sp- Bnrwn fie SAND (SP-SN) wlh adt d•ay ayer at46- 55 sm bottom hich of spoon at 4817 Meat very dense

3 17 24
47

48

49

51 5
5
17 24

F - I - -9- - 1' - I

SP- Irown fm e oSAND (SI-SM) wit hwr S 4 yer at ,U to
SM 50.2 feet very firm

-, 1

w

MEWUfikvtw -ai~
SH a Shieby, P - Pttdim 0 -*

SMDvn (2.5 to 3.0 indi) wW• WZ ---

MC Me~f=: • O other z Shor'da Peowaft•° Too (SMarqdbr)
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SOIL LOQ 9234-4"13 STP ORING LOGS.GPJ WLAGOT 12715G8

Project Name: Job Number

SOIL LOG - Boring No. MW-807
STP : 6234-08-4813

Type and Diameter of •oxf•o Locallo See figure Totat Depth
Hollow stem 14.25* 30iml

-dlg i contraor and Rig Grod Wate Depth Depth to Bedmd
LED I B 57 N/A N/A

Samplng Mhbm Sample Dd*g Hammer•Dp No of Samples Date Started
SpWt Spoon 6 11 I708

j

I I Si50 I
II

Rev*eed by I Date

LcQedby
Gl~dudw fbf

Date compewa

N. CGucksber

:3 ftsnwks

1*

Red line sandy SILT (M.) with clay awe gray
nmotft, (moist) very stif

Red to tan dayey wriy tine sandy SILT (ML) (mots)
very sdff

Red to lan ery mfne sandy SILT (ML) sand lense at 19
-19.5 eet (wet) rerma g sample Is very dry fbm

Red tan very fine sandy SILT (ML) wftc day (wet at 22.
feet below go surf ee wdi slitly lowr sand
wontet) siff
Red to tan $My very 2* poorly gra d SAND (SM)
with day wt dean saend lenses (saturated) bose

ML Red to tan s$y Ie poorly gwede SAND (SM) with
day (sahuatrd) loose
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SProject Name= STP UNITS 'I & 2 A •-V (•a MA -C(E WELL CONSTRUCTION DIAGRAM: MW-801

Project Number. 5234--05-4613 IVI

Type of Boring: HOLLOW STEM AUGER Field Technicia~n:
•Drill Rig Model: MOBILE 1357 Nadia Glucksbarg

DATE COMPLETED: 11/05/08
, '-_-% -2.0 •

Prepared

Checked by

r i-
-~C2 rY>

.4 I ~*1

LOCKABLE PROTECTIVE STEEL CASING

GROUND SURFACE
TOP NOTCH

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE'

2-INCH DIAMETER PVC RISER

TOP OF
SAND

18 FEET

31 FEET

TOTAL
BOREHOLE

DEPTH
31 FEET

BENTONITE SEAL

12/20 SIUCA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SCREENED DEPTH
INTERVAL

2G-30 FEET

3G-31 FEETSUMP

| ,



P r o je c t N a m e : S T P U N IT S 1 & 2 M A•• • P V _ C T E' C W E L C N T U CIID A R A : M - 0
Project Number. 6234-05-4613 WEL I OSRCINDIGA:M-0

Type of Boring: HOLLOW STEM AUGER Fi eld Technician;

Drill Rig Model: MOBILE B57I Nadia Glucksberg

DATE COMPLETED; 11/05/08

Prepore4•

Checked by r £1(10b%

€.....

LOCKABLE PROTECTIVE STEEL CASING

GROUND SURFACE - --

CEMENT BENTONITE GROUT

B-INCH DIAMETER BOREHOLE

?-INCH DIAMETER PVC RISER

I

2

0
00

/fJJI

IT

DEPTH T
TOP OF

BENTONIT
SEAL

9 FEET

!

I
DEPTH TO

TOP OF
SAND
12 FEET

TOP NOTCH

CONCRETE PAD

K

TOTAL WELL
DEPTH

26 FEET

E
TOTAL

POREHOLE
DEPTH

30 FEET

A
BENTONITE SEAL

12/20 SIUCA SAND-SAND PACK

00

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SCREENED DEPTH
INTERVAL

15-.5 FEET

2
25-26 FEETSUMP -

1.

4



ProjectPrJt Namnec STIR UNITS I a 2 04 IýUCTECI"( ]W1"CNTRUCTION DIAGRAM: MW-803Nmr:62-0-41

Type of Boring: HOLLOW STEM AUGER Field Technician:
Drill Rig Modei: MOBILE B57 Nadric Gluecksberg

DATE COM(PLETED- 11/o4/08

Prepared 21-06~-o?u

Checked by t I

LOCKABLE PROTECTIVE STEEL CASING TOP NOTCH

GROUND SURFACE CONCRETE PAD

DEPTH TO
TOP OF

CEMENT BENTONITE GROUT BENTONITE
SEAL

13 FEET
8-INCH DIAMETER BOREHOLE DEPTH TO

TOP OF

2-INCH DIAMETER PVC RISER SAND
16 FEET

TOTAL WELL

DEPTH
29 FEET

TOTAl
"- -BOREHI

DEPT
30 FE

BENTONITE SEAL .

12/20 SIUCA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN SCREENED DEPTH
(0.02-INCH SLOTS) 8IN25EEVAL

.UMP18-28 FEET

SUMP - " 28- 29 FEET

OE



Project Nome: STP UNITS 11 & 2 At~ ,C• ~LCNTR~lNDARM WBS
Projet Number:. 6234--08-4613 S A7 C WL OSRCINDARM W85

Type of Bloring: HOLLOW STEM AUGER Fied Technician:
Dribt Rig Moded: MOBILE 957 Miles VanNoordennen

DATE COMPLETED: 11/07/08

Prepared

Checked by F c/f/o •
IT I

LOCKABLE PROTECTVE STEEL CASING-

GROUND SURFACE.

CEMENT BENTONITE GROUT --

S-INCH DIAMETER BOREHOLE -•

2-INCH DIAMETER PVC RISER

TOP NOTCH

CONCRETE PAD

DEPTH TO
TOP OF

BENTONITE
SEAL

17 FEET
DEPTH TO

TOP OF
SAND
19 FEET

TOTAL WN
DEPT-

33 FEE

SCREENED DEPTH
INTERVAL

22-32 FEET

• ".. 32-33 FEET

4

I
S

*

/ELJ-

TOTAL
BOREHOLE

DEPTH
33 FEET

BENTONITE SEAL --

12/20 SILICA SAND-SAND PACK--

2-INCH DIAMETER PVC SCREEN-
(0.02-INCH SLOTS)

SUMP
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Monitoring Wall Inspection Summary

Groundiwater gamvlpf Ron d'

Note: Individual Well Inspection Reporta wWI be provided tw a clh location sampled, and attached to Uthi sumnmaryr repiort.

PDmaling Inhpection Ounmmar POO_____ Pslmplla Inspection Suminir

wonS to As-F~ound Condition Inspector's Initials Ostsfrlm Aa4eft Condition igetsiniaeDotaffimea

Title:

Date

Approved BY:

lfte

Deft:

Page I of 2



Well Head Inspection Form
STP Electric Generating Station

Weathe Conditian:won V.

Date

Tbrle

Item DesemptIo Conditon Not"
Good Fair Poor _A

Condition of Road Box Cement Cment should not have racks,
cte or appear stressed

Condition of Road Box Cover Cover should have all screws in
place and tightened. seal below
cover should be Intact

Candition of Road Box Interior No standing water should be
present within the road box.
where it could enter the well.

Condition or Compress= Cap Compression cap should be in
plc and secure. No rust or
sWress should be visdle Oth
could prevent a protective seal.

ell interity jNote any indication of mud.
owater or other brogn material

in fhe well.

Inspected by (narmetie):

Reviewed by (namneiftle):

Oat*:

Daet:




