iy * Pacific Gas and
D Electric Company

Pawer Gengration 245 Marke1 Streal
San Francisco, LA S410F

) Malling Address
March 18, 2005 P, Ecs 770000
San Fmncisco, CA 84177
Mr. Constantine G. Tjoumas, P.E., Director
Division of Dam Safety and Inspections
Federal Energy Regulatory Commission
888 First Street, N.E., Room BNA-01

Washington, D.C. 20426

Project No. 2105-CA, Upper NF Feather River
Nomination of Independent Consultants for
Part 12D Safety Inspection Reports

Dear Mr. Tjoumas:

Pacific Gas and Electric Company, in accordance with Section 12.24 of the
Commission's Regulations, nominate Mr. William A. Rettberg and Mr. John H.
Northrop as co-Indepsndent Consultants to conduct the safety inspections, and
prepare the Part 120 independent Consultant's Safety Ingpection Reports for the
following dams and appurtenant structures of the Upper NF Feather River
Project No. 2105-CA. Three copies of Mr. Rettberg and Mr. Northrop's
professional qualifications are attached.

DAM NAME REPORT NO, REPORT DUE DATE

Lake Almaner gt December 1, 2005
Butt Valley gh Dacember 1, 2005
Belden Forebay gh December 1, 2005

The independent consultants wili inspect the project works far the Upper NF
Feather Project and evaluate and identify any actual or potential deficiencies that
might endanger public safety. Their inspection reports will follow the fomat of
FERC's "Outline for Independent Consultant Inspection Reports®, which include
the Dam Safety Performance Monitoring Program {DSPMP) and Potential
Failure Mcdes Analyses (PFMA).

If you have any questions, please contact me at {(415) 973-3076.

= WmERGY REG
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Sincerely,
S Mg " w210

Wing B/ L ee _ Y p of
Facility Safety Coondinator Mw



Mr. Constantine Tjoumas
March 18, 2005
Fage 2

Attachment

cc.  One copy with attachment:
Mr. Takeshi Yamashita, Regional Engineer

San Francisco Regional Office

Federal Energy Regulatory Commission
801 Markat Street, Suite 350

San Francisco, CA 84103-1778

{Ona copy wio attachment: One copy w/o attachment:

Mr. William A. Rettberg Mr. John H. Northrop

GE| Consultants, Inc. Northrop Engineering Corporation
2201 Broadway, Suite 321 110 Winn Road

Oakland, CA 94612-3017 Falmouth, ME 04105
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William A. Rettberg, P.E.

EDUCATION

M.E., Civil Engineering/ Businegs
Administretion,
University of Colorado, 1984

E.5., Civil Engineering,
University of lllinois, 1571

REGISTRATION
Californiz and Illinois

Mr. Rettbetg is the Oskland Branch Manager with GEL Mr. Reutberg has over
30 years of engineering and management experience which includes a wide
range of water resources and environmental projects, ncludmg pipelines and
penstocks, FERC Part 12 Inspections, darn rehabilitation, hydroelectric projects,
water supply, flood control, tunnels, tailing dams, wasie impoundments,
permitting and licensing, and special prajects. Mr. Rettberg has performed
complete engineering and project management services from planming and
investigation through design and construction manzgement on numerous
projects throughout the Unitad States and overseas. During his career, Mr.
Rettherg was director of a public water district 2pd understands the issnes

confronting public agencies.

EXPERIENCE

Pacific Gas and Electric Company FERC Part 12 Safety Inspections,
California GEI provided engineering services to the Pacific Gas and Electric
Company (PG&E) to conduct FERC Part 12D inspections on 60 hydroclectric
pawer facilities in California. River Basins include: Pit Feather River, Yuba-
Bear, American, Mokelunne, San Joaquin, and Kings. These hydropower
facilities include a wide variety of dam types including concrete arch, rockfill
and earthfill embankments, rubble/fimasonty, roller compacted concrete, and
concrete gravity dams, with heights ranging from 12 to 315 feet. Inspections of
powerhouscs, spillways and ancillary facilities were also conducted. Experience
incndes serving on the core team for a beta-test of the Failure Mode Analysis of
Tiger Creck and Sal Springs Dams iz 2002,

Leroy Anderson Dam FERC FPart 12 Safety Inspection, Santa Clara Valley
Water District Independent Consultant for 5-year sefety inspection and report
for critical dam and reservoir located neser Morgen Hili, CA. Anderson Dam isa
240-foot high, zoned earth-rock dam close vo the active Calaveras Fault

Matthews Dam FERC Part 12 Safety Inspection, Humboldt Bay Municipa!
Water District, Trinity County, CA Performed safety inspection, inclading a
spillway stability evaluation for this critical water supply and hydroeleetric dam
on the Mad River.

Nacimiento Dam FERC Part 12 Safeiy Inspection, California Project
Manager and Independent Consultant for FERC Part 12 Safety Inspection of
dam and appurtenant structures associated with a hydroeleetric project owned by
Monterey Connty Water Resources Agency located in Sen Luis Obispo County.

Krumbo Dam (OR), Dorris Dam {CA), Jacobs Dam (OR), Swan Lake Dam
(NV), and Catnip Dam (NV) Performed dam inspection and prepared Safety of
Existing Damns {SEED) reperts for these dams owned by the U.8. Fish and
Wildlife Service.
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Perch Lake Dam (SD), Columbia Road Dam (3D), Litille White River Dam
(SD), Crab Orchard Dam (JL), Little Grassy Dam (IL), and Devil's Kitchen
Dam (IL}. Parformed demiled dam safety inspections and preparad formal
Safety of Existing Dams (SEED) reports for darns in South Dakota and Illinczs
including four sigmBeant high hazard dams, owned by 1.8, Fish and Wildlife
Service, Devil's Kitchen Dam is a 120-f1. high ¢oncrete gravity dam and is
located near Carbondale, illineis.

Strontia Springs Dam Hyvdroelectric Project, Cahin Creek Pumped Storage
Hydroelectrie Project and New Dvon Pedro Dam Hydroelectric Project
Assisted the Independent Consultant om four FERC Part 12 Safety Inspections
including the Strontia Springs Dam Hydroelectric Projects in Colorado (initial
and second reports), the Cabin Creek Purnped Storage Hydroelectric project in
Colorado (fifth report), and the New Don Pedro Dam Hydroelectric Project in
California :

Butt Valley Dam Seismic Upgrade, Flumas Connty, California Project
Manager during construction phase to improve etability of a PG&E embankment
dam located at the headwatzrs of the North Fork Feather River, The project
included oversight and management of resident field construction engineer.

Milton Lake Dam, Farmers Reservoir and Irrigation Company, Weld
County, Colorado Project Manager for the rehabiiitation of an 85 year oid,
concreie-faced embanlanent dam. The design ingluded 30,000 scquare yards of
innovative, slip-formed, fiber-reinforced, concrete lining for the dam
replacement of deteriorated lining, and over 1200-feet of new steel sheet piling
10 replace deteriorated wooden piling, Services included design and quality
assurance during construction.

Scott Dam Rehabilitation Project, California Project Manager for feasibility
study addressing increasing stability of a 120-foot-high concrate gravity dam
owned by PG& E. Alternatives to fmprove the stability included large drilled
piers, rollex compacted concret: (RCC) buttress, and post tensioned anchors
(PTAs),

Lake Fordyece Dam Face Improvement Project, Emigrant Gap, California
Project Manager/Project Enginger for PG&E's Lake Fordyee Dam Face
Improvement Project. Project gervices included detaijed inspection of a 140-
foot-high, concrete faced, rocksill darn built in stages over 2 100-year period.
Preparation of detailed d=signs, plans, and specifications were ingluded.

Devil's Gate Dam, FPasadena, Californie Project Coordmater for the
rehabilitation during the pre-feasibility and pre-design phases of the work
Devil's Gate iz a debris control and fleod control facility operated by the Los
Angeles County Public Works Department near Pasadens, California. Project
mvolved a seigmic and hydrologic npgrade to mest current (DSCD) earthquake
and flood criteria,

Elkhead Lake, Craig, Colorade Project Manager for the spillway medification
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study to inereasz the water storage and meet the flood passape criteria of the
Smte Epgineer. Dam raiging was evalmated as well as, modification o the
duckbill chute spillway.

Silver Lake I¥am, Goose Lake Dam and Lake Alhiog Dam, City of Boulder,
Colorado Project Manager for a comprehensive, baginwide safety and
rehabilitation assessment of five water supply dams. For three of the dams,
located in a high, alpine environment, directed preparation of designs, plans, and
specifications for safety and operstional improvements, including helicopter
construction requitements and a roller-compacted concrete (RCC) overtopping
secton. The Silver Lake Dam included expansion of a side chaonel spillway.
The Goose Lake Dam modification included v REC ovortopping butiess
section. Lake Alhion modifications included a new valve house.

Barr Lake Dam, Farmers Reservoir and Irrigation Company, Brighton,
Colorado Project Manager for relining the embankment dam. Project included
design and constuction services for 58,000 square yard of innovative, steel-
fiber-reinforced concrete lining,

Corbett Irrigation Water Supply Dam and Tunnel, Cody, Wyoming Project
Manager for rehabilitation analysis of 3.3-mile-long Corbett Irrigation Water
Supply Dam and Tunnel near Cody, Wyoming, operated by the Shoshone and
Deaver Irigation Dismricts. Field investigations incorporated core holes and
pulse-echo soundings to determine the physical condition of the 75-year-old
concrete lining and the surrounding bedrock, Analysis revealed the nne] was
basically sound but required an extensive contact grouting program to seal voids
gbove the tuonel's crown. The study saved the client $10 Million, as compared
with the next-hest alternative.

Beaver Park Reservoir, Colorado Division of Wildlife, South Fork,
Colorado Project Coordimator for feasibility smdy to entarge spillway capacity
to accommodate the probable maximmm flood at Beaver Park Reservorr near
South Fork, Colorado, Work included foundation invesdgations, altcrnatve
layouts, and cost estimates for a side channe] spillway modification.

PIPE].INES AND PENSTOCKS

Bill Rettberg has cupetience on a wide range of pipelines and penstocks. His
experience includes steel, concret=, and waod pipelines under varying terrzia
and head conditions. In addition, he served on an ASCE taskforce that
developed guidelines for inspection and evaluatuon of in-service penstocks
published in 1998,

Raw Water Seismic Improvement Project, California  Project Manager for
investigation, testing, and geotechmical aspects for four separate prajects to
impreve the water supply reliability during seigmic events for Contra Costa
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Weter District, The district serves over 400,000 people east of San Francisco,
Prajects included an evaluarion of a pipeline crossing an active faolt; design of a
new 48-in diameter, 2,600-ft Iong pipeline for redundancy; evaluation of & site
for an emergency interconnection to another aguednct; and evaluation of the
liquefaction potential of pewrpleurmn pipelings crossing the main water supply
canal.

Mokelumne Aqueduet, California Project engineer for a study to evaluate
whether the hydraulic head couid be mnereased on this 82-mle long aquedunet
serving 1.3 million people. This swdy is part of the Raise Pardes Dam and
Associated [mprovements Project, & feesibility study to evalpate mising a major
concrete gravity dam S0 to 100 feet.

Tule Wandstave Penstock Replacement Project, California Project Manager
for a feasibility study to replace 1,000-feet of a 6-foot-diameter woodstave
penstack for PG&FE's Tule Hydroelectric Powerhouse. Studies included field
evaluation, altemstives, costs, recommendation for replacement with steel pipe,

and prelinrinary engineering,

Lake Yalley Pipeline, California Project Coordinator for the replacement
feasibility study in northern Califorma for PG & E. Project involved establishing
desipn criterie and pretiminary designs for a steel pipeline delivering water to a
hydroelectric power project under high head conditions.

Replacement of Fipeline Segment, Boulder, Colorado Project Manager for a
feasibility smdy of improvements to a 12-mile-long, low head, concrers
penstock delivering water o a hydroelectric power project near Boulder,
Colorado. Project involved a condidon assessiment, geotechnical evaluation,
hydranliz analysis, and recommendations for repaira/replacement of a pipeline
segment #nd five mejor inverted siphons.

Drainage Pipeline Replacement Projeet, Lafayette, California Project
Manager for the feasibility of replacing a deteriorated CMP storm drainage line
beneath the busi=st intersection in the city. Evaluated in situ rehabilitation and
total replacement options. Constructability, costs, and minimizing taffic
disruptions were considered

EL C AND NSING FROJECTS

Cabin Creek Pumped-Storage, Colorada Project Manager for 300-MW Cebin
Creek Pumped-Storage Project. Project invalved FERC 5-year safety inspection,
probable maximmm snd incremental-damage fleod studies, and remedial work.
Completed final design and consiruction services for new over-the-dam concrete
avxiliary spillway.
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Georgetown and Salida Project, Colorado Project Mamsger for FERC
relicensing of the Georgetown and Salida hydroelectric project.

Semince Dam, Wyoming Preject Coordinator for the USER Rim Basin
pumped-Storage hydroelectric projects.

Iren Creéek Diversion Dam, Shoshone Irrigation District, Cody Wyoming
Project Manager for feasibility study of a new dam and §-MW hydroeiectric
power plant on the Shoshone River, The work scope included layouts, mapping,
power and economic enalyses, and cost estimates.

Gurl Project, Venezuela Project Engincer for stability studies for massive
ergbankment dams flanking major concrete gravity dam. Guri is the world's
second largest hydroelectric project.

Commonwealth Edison, Minois Project Engimeer for siting of a dam and upper
reservoir for a 2,000- to 3,000-MW underground pumped-Storage generating
facility. Work also included planning and field studies.

2,100-M'W Bath County Pumped-Storage Project, Virginia Field Engineer
for embankment materials exploration associated with the upper reservoir dam
for the 2,100-MW Bath County Fumped-Storage Project.



5-YEAR FERC' PART 12, SEED®, AND OTHER DAM INSPECTIONS

1986-2005
Completed by William A. Rettberg, P.E.
1mspection Type
Dam
Project St F].E.IR ﬁ PFEMRJE; SEED  Other 15;1‘::; Year Dam Type
Cedar Springs Dam CA _ x x 2005 Earth & rockfill
Pl Canyon Dam CA X x 2003 Earthiill
EMerberry Dam CA A X 2005  Ewth & rockfitt
Byramid Lam i CA % X I 2065 Earth & rockfill
Qunil Lake Dam CA X X 2005 Bgrihdl]
Merced Falls Dam Ca u4) 2004  Comcrete gravity & earthfill
Wishem Dy CA EICH) 2004 Conerete-faced todldill
Courtright Dam CA xdy 200 Concrete-faced rockhill
Balch Aflerbay Darm Ca A i 2004  Conerete areh N
Balch Triversion Dam CA x x 2004 Concrets arch
Chili Bar Darn CA % % 2004  Conerete gravity
Crane Valley Dmm CA A . 2004  Earth & rockfill
Kerckhoff Deim CA X % a4 Comcrets gravity
Blue Leke Dam CA x x 2003 Embankment
Fuller Lake Darm LA .3 X 2003 __ Embenkment
Kidd Lake Dem A x % 2003 Ermbankment L
Lake Fordyce Dam TA x X 2003 Conceets faced rockfill .___
Lake Spaulding Dam (3 Dams) Ch x X 2003 Conerers anch, pravity and burmess dems
Lake Valley Dam CA x x 2003 Embmnkment
Meadow Lake Dam CA X x 2003  Embankment
Rucker Laks Dam CA x B 2003  Embankment = .
Upper Peak Leke Dem _ Ca x x 2043 Embenkment
Lower Bear River Dam ok x x 2002 Concrete faced rockdAll
Uppar Bear River Dam CA % 2002 Gunite faced rorkill o
Upper Elue 1 ake CA x 20602  Embanloment o
Lake Tabegud CA x 262 Embankment
Tiger Creek Afterbay CA % X 2002 Concrete arch
Salt Springs Cam CA x x 2002 {Concrels faced mekdill L
_Tiger Creck Regulator CA x 2002  Concrete slab & buttress
Westvili= Dam (Corps) MA L3 L3 2002 Embankmeri
Anderson Dam CA x 21 Earth Rock Embankoent
R W. Matthews Dam ChA X 2001 Earthfill
Iron Canyen CA x 2001 Embankrrent
Menzznitz CA X 2001 Compacted anch dam
McCloud CA X 2001  Embankment o
North Battle Creek CA X 2001 Embenkmmend
Pit ] CA X 200Q] Compacted earth rnd rockell
Pit 3 CA x 2001 Concreie pravily
Pit & CA x 200] Concreta pravily & slah and buitress
Pit 5 Open Conduit CA X 2001 Embankment
Pit 6 CA X 2001 Congreie pravity
Pit 7 CA x 200} Concrete gravity .
Muskral Dam [ol4] X % 2001 Embanioment
Stang Lake Dawmn MD X X 2001 Embankiment
Diarm 357 ND X X 2001 Embankment
Luke Darling Dam ND X X 200] Embankment
Lower Pine Lake Dam WA % X 2007 Enbenknent
Rynearson 1 £ 2 Dams Wl X X A001 Brribankment
_ Orangebarg Substation Dam sC X X 2001 _ Embankment —
Cash Lake MD X x P | Embankrnent
Lake 0o ND X X 200)  Ermbmianent
Unibarger TX X % 2000 Embankrent wiRCC
Comanche OK X X 2000 Brmbankment
Grama Qi X x 2000  Hmbankment
Rush OK X % 200 EBnbenboment 00000
Jed Jolmson OK X X 2000  Brmhankment
New Elmer Thomas OK x X 2000  RCC
Dorris Dam CA X % 2000 Earthfill -
Nexth Attlebor M x X 2000  Embankment o
Brie Fa X 2000  Embaniment

' Federal Energy Regulatory Commission
¥ Safety Evaluation Bxisting Dams {Department of the Interior)
* FERC New Potential Failure Mode Analysis (PFMA) Workshops and Report. Did initial Beta Tests of new program on Tiger Creek
Regulatar and Salt Springs dams in 2002,

A EER DT & Tndenendent Banititatnr



FERC

Inspection Type

Proiect Statz Part 12 SEED Oiher Year Diarn Type )
Lake Almangr CA X 2000 Hywdraulic fill
Buit Valley £A x 2000  EmbankmennHydmulic
__Belden Forebay CA x 2000  Rockfill
Rock Cregk CA L 2000 Comerete graviy
Cresta CA L 2000  Concrele gravity
Buchs Slorape A x 2000 Rockfill
Bucks Diversion CA x 2000 Concrete arch
Grizzlv Forebay CA x 2000 Concrets atch
Prilbrock o CA X 2000  Earthfill
Lake lip Dam WD X 2000  Eprthiill
Balch Afterhay Damn CA X 1999  Conerete arch
Balch Diversiom Dam Ch x 1993 Canerete anch
Caplgs Lake Cragng CA X 1995 Eprthfill embankinent & congrete erch
Chili Har Dam CA x 199¢  Concrele gravity
Courtright Dism CA X 1895  Concrete-faced rockfill
_Crab Otchard Dam IL X 1992  Earthfill
Devil's Kitchen Dam IL X 1982 Concrete graviny
Derris Dam cA x i99%  Embenkment
Echo Lake Dam CA X 19699 Raller comnpaciad concrete
El Doredo Forebay Dam CA X 199 Esrinfilt
Little Grassy Dam IL X 1999 Esrfhfill
Mediry Lake Dams CA x 1999 Mortared regoary
Qi ver Cresk Dern il X 1995 Steal sheetpile
Scott Dam CA ¥ 1999 Congrete gravity
Silver Lake Dam CA % 1999 Earth and rockfil] embenlonent
Taylor Dravw Dam cO x 1999  Reinforced-earth spillway & earthifill
Wighen Damn CA X o 1999  Concrete-faced rocldil .
Blue Lake Darn ChA A 1998 Earthfill & roclowall
Crane Valley Dam CA X 1998 Earth & rockfill =
Drusiy Afterhay Dam CA ) e 1998 Comerete aich
Cirum Farebay Dam CA X 1958  Eanhfill
Fuller Laks Dam CA X 1998 Rockiill wf pumite face
Gross Dam [#6] x 1908 Conerete gravity arch
Halsey Afterbay Darmn CA x 1998 Rockfll
Halsey Forebay Dam CA x 19598 Earthfilt
Kerckboff Diam CA X 1998 Concrete gravity
Kidd Lake Dam CA X 1498 Earth & rockdill w/ mmite face
Lake Fordvee Dam CA X 1558 Crmerete ficed rockdill o
Lake Spaulding Dams A ® 1088  Crmerete arch, concrete pravity & rockfill
Lake Valley CA b 199% Earth & rockfilt
Megrdow Lake Dum CA X 1908 Earth & rockfill wi pumite face
Merced Falls Dam CA X 1992 Concre® gravity & earthfill
Nacimiento Darmn CA N 1998 Exrthfill
Bock Creek Drum Dam CA X 19%8 Coancrele multipke anch, sarth & mckhll
Rucker Lake CA X 1998 Farth & rackfill
Upper Peak CA x 1958 Earth & roclkall .
Wist Forebay Dam CA X 1958 Eazrthhll )
Bult Velley Dam CA 1997 Earihfill
Camip Dam NY X 18687 Eanhfll
Darris Dam CA X 1947 Earthfill
Jacobs Cam OR x 19497 Earthiill
Erumbo Dam OR x 1957  Egrthfill
Mocoosin Reservatr Dam CA 19%7 __ Earihiill .
Swan Lake Dam Ny X 1997  Earthfill .
Columbia Boad Daun S0 X 19%  Earthiill _
Crab Orchard Dam L X 199 Eerthfill
Devil's Kitchen Dam o K 19596 Concrele gravity
Don Pedre Diarm CA ® 1996 Earth & rockfilt
Lile Grasty Dsm IL x 1996 Earthfil]
Litfle White River Dam s K 1996 Eenhfill
Milton Lake Dam Co % 1996 Concrete faced earthiill
Perch Lake Dam sD X 1996 Esrthfill
Lake Fordyee Dam Ch 1995 Cooerste facedmoekfll
Scott Darn CaA 1995 Concrete gravity
Dierwil™s Gale Dam CA x 1992 Comeree eraviny
Strontia Springs Dam Co Xk 1991  Concrete arch alsa in 1986
Georgetown & Sz Hydro co 109  Earth & roddill
Cabin Creck Pumnped Starage [w[¥) % 1988 Concrers faced rockfill {upper dam)
Cabin Creek Purnped Storage [ 1] X 1984 Egrth & rockfill {lower dam}
Gogse Lakes Dam co A 198R Esrthfilt
Lake Abion Dem cD X 1980 Comcrete gravity .
Silver Lake Dam co X 1088 Earthfill
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NORTHROP ENGINEERING CORPORATIO!

John H. Northrop, P.E, 110 Winn Road
Principal Engineer Falmouth, Maine 04105

Phone: (207) 878-2806

Fax: (207) 878-3279

E-tnail: northropengeorp@@acl com
Edueation Professional Affiliations

Vermont Technical College, Randolph, Vermont - Member, American Society of Civil Enginesrs

Associgte in Civil Engineering Technology, 1970  Member, Association of State Dam Safety Officials

Member, Mational Society of Professional Enginects

Member, United States Society on Dams

Member, ASCE Task Comtnittee for Inspection and
Maonitoring of In-Setvice Penstocks (1995-98)

Member, ASCE Task Committee for Guidelines for inspection
and Bvaluation of Water Control Gates (ongoing)

Northeastern University, Boston, Massachusetts -
Bachelor in Civil Engineering Technology, 1975

Professional Licensin istration

Professional Engineer - Colorado, Georgiz, Idaho,
Maine, Massachusetts, New Hampshire, New York,
Chio, Pennsylvania, Texas, and Vermoni

Summary of Experience

Mt. Northrop has over 34 years of experience in the design, construction and inspection of electrical power plants
and industrial projects as well as experience in operation and maintenance of hydroeleciric stations and related fish
passage fcilities.

Prior to joining Morthrop Engineering Corp., he was Principal Engineer with Duke Engineering & Services, Inc
{formerly Northrop, Devine & Tarbell, Inc ) serving as the Project Manager/Engineer on major power plant projects.
He alsp petformed several five-year Part 12 Safety Inspections as the FERC — Approved Independent Consultant.

Prior to joining Duke Engineering & Services, Inc. he was a Senior Project Engineer serving on major power plant
projects in the Energy Division of B.C. Jorden Compeny. He also provided technical direction on all hydroelectric
projects within the Jordan Company.

Frior to joining the Jordan Company, Mr. N. was the Project Engineer with C, T. Main, Inc. assigned to the
176-MW Safe Harbor Hydroelectric Plant Expansion and directed all civil and structural activities for the addntion
of five pew units 1o this Froject.

Before joming C. T. Main, Inc,, Mr. Northrop held various positions with Stone & Wehster Engineering Corp.
involved in the engineering of one nuciear, one fossil fueled, and three hydroclectric power plants.

In addition, Mr. Northrop has served a3 a Construction Rigger for the Vermont Marble Company and managed the
operation and maintenance activities at the West Enfield Hydroelectric Project.

e
DETAILED PROJECT EXPERIENCE

Eig Creek Dam Ne, 7, Shaver Loke Dam, and Rush
Meadows Dam, Southerm Cullfornia Edixon
Company, Sierra Nevada, California — Independent
Consultant responsible for providing the criteria for
stability analysis and evaluating the results of the
stability analysis of the water reizining struchures at
these projects.

Skelion Hydreelectric Profect, Florida Power &
Light Energy, Sace, Maine - Project Engineer
responsible for the complete design of 2 fish Lt to
convey fish over the dam. This work included

temporary removal of the downstreamn fish passage,
cofferdam design, rock =xcavation and demolition
plan, concrete substructure and steel superstructure
desien, 2nd a motorized fish hopper fraveling
up/down an inclined lift system.

Echo Loke Dom, Citizens Ulllliles Companp,
Newport, Vermomt — Project Manager/Engineer
responsible for the rehabilitation of the dam. This
work incloded concrete resurfacing of the spillway
and gate outlet struciures and demolition of the top of
the spillway crest for increased water passags.
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Newpert Hydroelectric Project, Cltizens Utlitles
Compuany, Newpori, Vermemt — Independent
Consultant responsible for the internal inspection and
evaluation of approximately 3,800 linear feet of
penstock and 12-foot-diameter surge tank.
Schaghticoke Penstock Replacemens, Niagara
Mohawk Power Company, Schaghticoke, New York
— Project Enpineer responsible for the replacement of
a failed penstock incinding a river Crossing SUppor
struchure and stabilization of a steep support slope.

Aupiaize Hydroelecirke Prefect, Chy of Bryan,
Bryan, Ohis - Project Manager/Enginecr responsible
for the condition assessment of the profect structres,
replacement of the powethonse intake and gated
spillway, 2nd rehabilitation of the ungated spillway.

FERC Part 12 Dam Sofety Inspecrions, Southern
Califprnia Edison Company, 23 Danes and 1 Canal,
Califernia - FERC-approved t Consultant
for the five-year Part 12 Safety Inspections in 1997
and 2002 for projects including Shaver Lake,
Florence Lake, Big Creck/Huntington, Mammoth
Pool, Vermilion, and several other projects on the
esast and west slopes of the Sierrs Nevada Mountzins.
The projects include a mix of earthfill, earth and
rockfill, concrete faced rockfill, concrete gravity, and
concrete multiple arch dams.

Private Secior Hydropower Development, Kingdom
af Nepal — A member of a team of consultants whe
participated in Nepal's efforis through USAID to
promote private sector hydropower development for
the Kingdom. This work included writing drafi
requirements for the design and construction of

hydropower plants in Nepal.

FERC Part 12 Dam Safely Inspections, Pecific Gas
& Electric Company, Sacramento River Tributaries,
Californla - FERC-zpproved Independent Consultant
for the five-year Part 12 Safety Inspections for four

prajects, including nine dams: McClond, Iron
Cauyon, Pit 1, Pit 3, Pit 4, Pit 5, Pit 6, Pit 7, and
North Batte Creek dams. Thepro_]acismcludeamx
of carthfill, earth and rockfill, concrete faced rockfill,
concrete gravity and slab/buttress dams up 10 235 feet
in height.

Bad Creek Pumped Storage Project, Dam Safety
Inspection, Duke Pawer Compamy, Bad Creek,
Sowth Carolina - Participated in the first five-year
FERC Part 12 Safety Inspection of Duke Power
Company s 1,065 MW Bad Crﬂck Pumped
Project. The project includes three earth fill, rock
shell dams up to 360 feet in height, a 31,338 acre-faet
uppet reservoir, apd a four single stage reversible
pump/urbines with vertical-type motof/gencrators
situated in a powerhouse cavern located about 600
feet undersround. The project includes several
hundred feet of power, tailrace and access mmnnels
mined in gneissic bedrock. The head difference
between the upper and lower reservoir is up to 1,200
feet.

Poniovk Hydroelecirlc  Project, Swift  River
Hafshnd Comparny, Dummer, New Hompshire -
Project siructural engineer respensible {or conducting
due diligence for acquisition of this 10.7 MW
hydroelectric project on the Androscoggin River in
natthern New Hampshire,

Murphy Dam, New Hoampshire Deparimentr of
Enmvironmental Services, Pittsbyrg, New Hompshire
- Lead structural engineer responsible for the
assessment of stability and structoral integrity of the
structures for this hydroelectric project. This work
includes] measuring the pemstock  thickness
ultrzsonically to determine fife expectancy.

McRay and Weldon Hydroelectric Stations,
Bowater-Great Nﬂrﬂlm Paper  Compuany,
Millinocksl, Maine - Project menager and lead
stmuctural engineer responsible for the preliminary
design, scope document, schedole, and budget
estimate required to convert both stations to 60 Hertz
from 40 Hertz generation,

Rocky Beech Fish Bypass Frojecf, PUD No. 1,
Chelan County, Washingion - Project structural
engineer for the design of two venturi control
gates guides and lifting beam as part of a downstream
migrant fish collection and passags.

Lake Blackskear Dam, Crisp Counly Power
Commission, Warwick, Georpla - Project
Manager/Project Engincer respomsible for overall
management and engineering for the design and
construction monitering for the earth embankment
repairs, incloding te cofferdams, additional
spillwey capacity, and cement-bentonite slurry wall
installation. Repairs were required after the dam was
greli}ached as a result of flooding from tropical storm
et

Clyde River Hydro Projeci, Cltizens Ulilities
Company, Newpori, Vermont - Project Engineer
responsible for the design to restore the dam due to
overtopping and erosion failure and participated in a
feasibility study for project redevelopment
alternatives., During restoration of the dam and a turn
of events, it was decided to remove the dam and

decommission the powerhouse,

ﬁvmm Hydro Project, Nebraska Puablic Power
strict, 'Neil, Nebraska - Project Engineer
responsible for a feasible smdy fur contrmued
operation of the h)'ﬂrn facility including refurbishing,
upgrading, and decommission options while
assessing  enogineering,  operalion/maintenance,
environmental, licensing, and economic impacts.

Luke Chelten Expansion . Public Utilay
District No, I, Lake Chelan, Washington - Project
Engineer responsible for a feasibility study to
determine the potential for expanding the existing
hydroelectric project from 50 MW to potentially 150
MW. Four schemes were studied including a new
intake tunnel with above and below ground

powerhouses and silo-type powerhouse layouts.
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Rock Creek Dam (Drum), Seismic Rehobilitation
Feusibitity Stady, Pacific Gas & Eleciric Co., B ork
Creek, Cafifornia - Project Engineer and lead
structures engineer for a feasibility swdy to
rehabilitate a 1,020-foot-long, 35-foot-high multiple
arch dam for Pacific Gas & Electric Company. The
dam was suspected of being deficient to resist
instability due to cross-channel seismic loadimg by
the California State Department of Safety of Dams
{DS0D). Waork included development of a number
of different feasible remediation alternatives.

Hampden Operations Center, Banger Hydro-
Electric Company, Hampden, Maine - Project
Engineer responsible for the site development of &
25-agre parcel to provide headquarter facililies for
Bungar  Hydro-Electric  Company. This  work
included site regrading and design of roads, parking,
drainage system, underground utilities, and wetland
preservation. Construction of this project has been
delaved.

Erassuir Hydroelectric Praject, Expert Witness for
Piping Fuaiiure, Rockland, Muaine - Expert witness
for the contractor during post-construction lutigation
of a piping faillurc which developed during
construction, The piping developed underncath the
existing concrete gravity dam founded on glacial till.
He provided a deposition during the discovery period
and madc a technical presentation for a medialion
hearing on the design and constructability of the
penstock intake and a2 review of the chronology of
cvents leading to the piping failure.

Baldwin Hydroelectric Project, Raldwin
Hydroelectric  Corporation,  Clarksvilfe,  New
Huampskire - Project Engineer responsible for the
design of this 4.4 MW hydroelecric  fucility
including reconstraction of an abandoned dam, canal
intake, new 4,60C-Toot-long power canal, penstock
intake, penstock, powerhouse, and tailrace structures.

Elsworth Hydroeleerric Project, Bumgor Hydro-

Electric Company, Eltworth, Muaine - Project

Enginecr responsible for the study to determine the
mosl viable method to bring the Ambersen-type dam
into compliance with the FERC stability criteria.
Foliowing completion of the study, he served ag an
engineering consultant tesponsible for the guality
assurance for the design of the selected remediation
altcrnative.

Graham Lake Dam Profect, Bangor Hydro-Electric
Company, Ellsworth, Mupine - Project Engineer
responsible for the detailed feasibility study to assess
potential temediation alternatives to bring the
embankment dam and gated conerete spillway into
compliance with the FERC stability criteriz.  The
study included identification of alternatives,
development of conceptual layouts, detailed
hydrology/hydraulic assessments, cost eslimates, and
identification and review of environmental resource
concerns.  Alternatives considersd were raised and
arrmored  embankments,  cellular  dam, and
conventional and  rollercompacted  concrete.

Following completion of the smdy, he served as
gngineering consultant responsible for the qual
assurance for the design of the selected remediati
alternative.

Elisworth Hydroelectric Project, Bungor Hvd
Electric Company, Ellsworth, Mgine - Proj
Engineer responsible for the forebay medificatio
This project consisted of installation of a tempor:
cellmlar  cofferdam, replacement of an  exist
forebay structure with a new intake structure wh
includes slide gates, a downstream fish passe
facility, provisions for a future apstream fishway,
the extension of 3 steel penstocks,

West Enfield Hydracieciric Project, Bangor-Pacl
Hydre Assoclates, West Enfield, Maine - Pl
Manager for the overall operation and maintenat
activities for the 20 MW hydroelectric station on -
Penobseot River. This work alse included operatic
and maimenance of three radial gates and hok
intake and draft wwhe pawcs, various slide ga
flashboards, and upstream and downstream  §
passage [cilities,

West Enficld Hydroelectric Project, Bangor-Pac)
Hydro Associgtes, West Enfield, Maine - Troj
Engineer responsible for the technical comient, des.
and overall quality for this 20 MW projecl on
Penobscot Kiver.  The preject design incluc
cofferdams, removal of a timber crib dam, a n
powerhouse, spillway, fish passape facilities, ¢
expansion of the existing capacity from 2,500 ¢fs
14,000 cfs. I'ish passage facilitics included design
a new vertical slot fishway with a threc entra
collection gallery, tailrace atraction water suppl
pumping system, and a fish monitoring facility wit
viewing window. Also was directly responsible
the layour and design of three 26-foot by 26-f
radial gates which werc included in the dam
provide spillway capacity and aid in the replacem
of fashboards.

Pantouk  FHydreelectric Project,  Combust,
Engineering, Dummer, New Hampshire - Proj
Engineer responsibie for the design of the Ponk
Hydroelectric Project in Dummer. New Hampsh
The praject included cofferdams, replacement o
tfimber crib dam, a 6,000-foot-long power ca
power canal intake structure, penstock int
structure and trash rake, three E-foot-diam
penstocks, a powerhouse bousing three identi
mbular type turbines and accessory electr]
equipment, a 1,000-foot-long lailrace, and
substation. The project is rated at 11.4 MW at 53 |
of head. The project was selected by the Consult
Engineers of Maine to receive the “Award

Engineering Excellence” in January 1988,

Daoiby Hydreelecrric Praject, Greal Nerthern Pa
Company, East Millinocket, Maine - Proj
Engineer responsible for the design for this & M
$5.0 mitlion installation of a new No 3 turbi
generator in the existing Dolby Station. The des
required significant electrical equipment relocat
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and powsrhouse demolition in order to prepare the
No. 5 mrbine bay for the new unit.

Lockwood Hydroelectric Project, Central Malne
Power Company, Waterville, Muaine - Project
Engineer responsible for the design for is 2.1 MW
praject on the Kennebec River, which was installed
in a new ouse located between the existing
Lockwood Station and a mill facility. The design
incloded a split axis turbine duc to the site
configuration. Also responsible for the rehabilitation
of the gated headworks structure located at the
upstream end of the canal.

Safe Harbor Hydroelectric Project, Safe Harbor
Water Power Corporation, Conestoga, Pennsyplvania
« Project Lead Structural Engineer on this 188 MW,
S-unit expansion of the Safe Harbor Hydroelectric
Project for Safe Harbor Water Power Corporation,
Baltimore, Marvland, Direcied all the civil and
structural activities for the project; including the plant
layout, design studies, design criteria, specifications,
calculations, schedules, estimates and engineering-
construction coordingtion. Also responsible for the
development of the access road, site aration,
wowatering and sediment removal schemes and
complete powerhouse structure.

Prairle Island Nuclesr Plant, Northern States
Power Compuny, Redwing, Minnesesz - Structural

i on modification to this 550 MW plemt.
Responsible for the civil and structural design effort
for the modifications to the cooling water system of
the existing plant. Supervised a squad of engineers
and drafiers. The new screenhouse with pates, trash
racks, and a continuous traveling screen sysiem to
remove fish and larvae, discharge, and de-icing
sysiern  pumphouse; inchuling internally braced
cofferdams, concrete substructures were all designed
under his direction. Also supervised the design for
the roadwerk, dikes and sheet piling retaining walls
for the project. :

Rocky Reach Hydroelecrslc Project, Public Utitity
District No. 1, Chelan County, Washingion - Lead
Structural Engineer on modification to this 1,300
MW project. Responsible for the preparation of the
stability analysis for the project structares; including
the powerhouse, service bay, forebay, center dam,
spillway and east abutment. Alao responsible for the
design of a post-tensioned anchor system for the
existing structures to meet the raised pool condition
of three feet and the latest stability analysis
requirements.

Osage Hydroelectric  Projfect, Union Eleciric
Company, St. Louls, Missonrrl - Structural Desigh
Engineer on medification to this 172 MW pmject
Made on-site &vatuations of the existing condition of
the Bapnell Dam. Responsible for the preparation of
the stability analysis and the design of a post-
tensioned anchor system for the existing spillway,
powerhouse, and non-overflow structures for the
probable maximum flood canditions.

Rock Island Hydreeleciric Project, Public Ulility
District No.1, Cirelan County, Washington -
Struciural Design Engineer on the 410 MW praject.
Responsible for the stroctural, architectural, and civil
deston calculations and drawings for the project.
This project included the removal of a portion from
the existing dam and construction of the new
powerhouse, which now houses the first bulb turbines
to be placed into service in the United States. This
project also included; modifications to the existing
powerhouse, spillway, and non-overflow section

originally built in 1931.

Rock Istand Hydroelectric Project, Pablic Utility
Districy No. I, Chelan County, Washinglon -
Structural Scnior Designet on this 410 MW project.
Partici i the conc structural design of the
second powerhouse, Responsible for the design of
the intake area, mat, headworks, and turbine pit walls

- of the second powerhouse. He prepared the stability

analysis and drawings for the Federal Power
Commission license application. Also designed the
middle fish ladder, diffision chamber, make-up water
supply, and the fish counting facilities. He
participated in the design and the detailing of the
post-tensioned anchors used in the maodifications of
the existing structures, and the design modifications
and relovation of the spillway gate hoists and latch
frames.

Maire Yarmkee Nuclear Project, Malne Yankee
Atemic Power Company, Wiscasse!, Muine -
Structural Designer on modification to this 850 MW
project Responsible for the design and drawings for
the circulating water diffuser discharge system which
included; dikes, retaining walls, intake and discharge
structures, steel pates and gate guides, civil work,
excavation and pipeline layout,

Nerthport Diffuser Pump Stmion - Structural Senior
Draftsman on this project. Responsible for the design
of trashrack and stoplog gate guides. Developed
detaile and prepared original steel drawings.

Northfleld Pump Storege Project, Northeast Ullity

ty - Structural Senior Draftsman on this 1,000

MW project. Responsible for the design of the

Metropolitan District Commission intake abutment

slab, guard wall in the access tunnel and security

room. Devel concrete and steel drawings

for the M.D.C. intake structure and mitzke bridge;

including fish screens, lifting beams, and stop logs,

Developed details and prepared original concrete and
stes} drawings for various arcas of the powerhouse,

Oswege Stearm Stafion, Unlt No. 5, Niagarn
Mokawk Fower Corparation, Oswzgn, New York -
Structural Senior Draftsman on this 800 MW project.
Responsible for the design of the footings for the fel
oil pipe supports, floor systems in the screenwell
structure, various steel platforms, conerete pilasters
and trashracks. Developed detalls and prepared
drawings for the steel pates and guides, dogging
devices and conerete for the screenwell structure.



JOHN H. NORTHROP, P.E.
Page 5

Shoreham Nuclear Project, Long Isiand Lighting
Company, New York, New York - Stuctural
Draftsman on this 850 MW project. Responsible for
the development of details and drawings for such
areas as; office and service building. turbine building;
and the reactor containment.

Marble Valiey Pump Storage Froject, Virginie
Electrie und Power € my - Sty Draftsman
x Tis Lsom project. er.slponsible for g;

Ve L preparation ¢f varions soncrete
steel m mchuding the spillway and radial
gates. This project was not constructed due to
geological site conditions,

Vermont Merbie Company, Procior, Vermonmt -
Construction Rigper on various plamt facilities for
this company. Worked on general carpentry, major
repaits and overhaul of hydroelettric turbines and
generators.  Also installed heavy machipery for
marble cutting and finishing, built formwork, placed
concrete, and repaired flashboards on dams.

FERC Potential Failure Mode Analysis Facilitator

+ Mongaup Falls Hydroelectric Project
s  Rio Hydroelectric Project
FERC 5-Year Safety Inspections - FERC-approved
Independent Consultant responsible for 5-year Part
12 Safety Inspections &t the following projects:

Dundee Hydroelectric Project
Ellsworth Hydroelectric Project
Graham Lake Dam

Stillwater Hydroelectric Project
Veazie Hydroelectric Project

Bad Creek Hydroelectric Project
Buzzards Roost Hydroelectric Project
Holyok= Hydrozlzctric Project
Hydro-Kennebec Hydroelectric Project
North Hi Hydroelectric Project
Vischer Ferry Hydroclectric Project
Crescent Hydroeleciric Project
Talhuzh Falls Hydroelectric Project
Tugalo Hydroelectric Project

Yonah Hydroelectric Project
Nacooches Hydroelectric Project
Burton H lectric Project
Mathis-Terrora Hydroelectric Project
Bartletts Ferry Hydroelectric Project
Gem State Hydroelectric Project
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St. Lawrence/FDR Power Project
Eells Canyon Hydroslectric Project
Brownlee Hydroelectric Project
Oxbow Hydroelectric Project
Newport Hydroclectric Development
Lake Blackshear Hydroelectric Project
Agnew Lake Dam

Balsarmn Meadow Dam

Big Creek Dam 4

Big Creek Dam 5

Big Creek Dam &

Big Creek Dam 7

Bishep Creek Intake and Dam

Bore] Canal

Florence Lake Dam

Gem Lake Dam

Hillside Dam

. Huntington Lake Diam 1

Huntington Lake Dam 2
Huntingten Lake Dam 3
Huntington Lake Dam 3A
Lundy Lake Dam

Fortal Forebay Dam
Mammoth Pool Dam
Ruosh Meadow Dam
Shaver Dam

Sabrina Dam

Saddlzback Damn

Tisga Lake Dam
Vermillion Dam

tron Canyon Dram
McCloud Dam

NWorth Batile Creek Dam
Pit 1 Forebay Dam

Pit 3 Dam

Pit 4 Forebay Dam

Pit 5 Open Conduit Embankment Dam
Pit 6 Dam

Pit 7 Dam

Cangeda Falls Dam
Caucomgomec Dam
Dalby Development
Manaceunk Hydroelertric Project
Millinocket Development
Millinocket Lake

North Twin Development
Ragged Lake Dam
Ripogenus Hydraelectric Project
Sebocmock Dam
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Techpjcal Fapers

Findlay, R.C., Northrop, JH., Crisp, R., and Rentfrow, 5. (1995). Effects of the Georgja Fiood of 1994 op Lake
Blackshear Dam, Waterpower '35, San Francisco, California,

Findlay, R.C., Northrap, 1.H,, Crisp, R, and Rentfrow, 5. (1995). Repair of Lake Blackshear Dam. ASDSO 95,
Atlanta, Georgia .

Puoblications

Guidelines for Inspection and Monitoring of In-Service Penstocks, ASCE, 1998; Contributing Author

Invepiions

Combined Positive Contralled Shudge Dryer and Bumer
U.S. Patent No. 5,357,881 - October 23, 1994

Awapds

Ricky Medal - ASCE 1999 Recipient

World Record Helder

Designed and supervised the bmilding of the world’s tallest band-built sand castle (29 feet, 3 mches high using
400 vons of sand) in June 2003 and is documented in the Guinness Book of World Records,

Military

Specialist § Northrop was a member of the Army Nationa! Guard. He served most of his siz-year enlistment with
the 45™ Engineering Company, Rutland, Vermont.

During his military career, he participated in clearing and grubbing land for roads and airsirips, construction of
military reads and airsirips, and installation of drainage culverts. He also operated heavy earthmoving construction
gquipment.

CADomments aod Settingsioka Northropihy Documens\THN Resame]-1<M4.doc
November 3, 2004



