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Uncle Sam, 17 Miles of Pipe, and the
236-Day Salute

588 s

'\ JUST ADD WATER
—— A Recipe For Life

Christopher W. Kelsey, P.E.
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A-fewpertinent-acronyms:..

NAS Naval Air Station

NAVFAC Naval Facilities Engineering Command
CLIN Contract Line Item Number

UFC Unified Facilities Criteria

DOR Designer of Record
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NAS Whidbey Facts

Commissioned as active facility in 1942

Other sites considered: Lake Ozette, Indian Island,
Keystone Harbor, Penn Cove

Ault Field, Seaplane Base, Outlying Field
7,800 active, 13,000 family, 2,200 civilian
19 active duty/2 ready reserve squadrons

Many inherited from other facility closures in CA, Guam

Kennedy/Jenks Consultants
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* Source: KPFF 2008 Water System Plan
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P-236-Waterline Replacement

Replace 17 miles of 45-60 year old AC pipe
7 individual CLINs
Funded through $18M from ARRA stimulus
Design/Build contract delivery
Section 8(a) designated work
Schedule requirements
236 days design phase — 5/10
549 days construction phase (approved CLINs) — 3/11

Kennedy/Jenks Consultants
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CLiNs-1-7
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NAS Whidbey Water -System

CAPACITY—
APACITY— 3.0 Mgal SEAPLANE

BASE CAPACITY— 0.2 Mgal.
FLOOR EL.—212.68
OVERFLOW EL.—244.08

CAPACIT
FLOOR
OVERFLOY

WELL #1 . EMERGENCY !
IRTERTTE — ‘

CLASS "A" WELL 1 REGETTA DRIVE &
| | WHIDBEY AVE.

CAPACITY— 0.5 Mgal.  CAPACITY— 1.0 Mgdl |
FLOOR EL— 50+ FLOO® EL.— 44 80
OVERFLOW EL.— EB3x OVERFLOW EL.— 648

CAPACITY— 1.0 Magal.
A) FLOOR EL.— 1B3.BE
ONVERFLOW EL.— 20310

SARATOGA

- HEGHTS &
OAK HARBOR ROCKHILL

|
|
PUMP STATION - TERRACE
|
|
|

EMERCGENCY
INTERTIE

CRESCENT
HARBOR
CAPEHEART|

198
ol 5 HF PUMPS
1=100 HP FUM

1-30 H= FUM
2—25 HPF PUMFS

L & FL WELL #5
INJECTION | EMERGENCY USE —
CLASS "A" WELL

1
1

|

I

1

1

|

: BLOG. &7
I

L

[

— Py
— | 5
i I
E ! :
M) FLOOR EL— 107 aUE T W iy
\ ‘ g )ouEanow % GROUP - WELL GROUP @E); WELL
\; | EMERGENCY INTERTIE BLDG. BLDGS
— | . L;i L..-{ ),
——) CITY OF OAK HARBOR ‘ FIONEER WAY & 985 84 & 7
|
|

CAPACITY= 1.0 Mgal. COMSTA FOLNELL

¥ D
TRANSMISSICN MAIN REGATTA 8. {NOT—IN—SERVICE)

MAYLOR
POINT
CAFEHEART

WATER SUPPLY UNES
FROM CITY OF AMACORTES
INTAKE OW SKAGIT RIVER

* Source: KPFF 2008 Water System Plan
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Design Period Framework

v Safety/traffic plans, schedules, permitting
v Site investigations — utility locates, survey and geotechnical
v 35%, 100% design review periods
v Submitted design documents
Basis of Design (calculations/pipe size verification)
Geotechnical Report
Plans
Performance Technical Specifications (products)
Prescriptive Specifications (UFGS)
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Basis-of Design

v Meet AWWA, WSDOT, DOH and pertinent utility
standards (City, County and Navy UFC)

v Verification through hydraulic modeling resulted in 3
suggested pipe size modifications

v Calculations offered:
Pipe thickness
Thrust restraint
Soil bearing pressure

Valve sizing

Kennedy/Jenks Consultants
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Pipe-Size Verification

Upsize from [
8" to 10” n

Upsize from
18” to 20”

Downsize from

/ 18" to 127
=30

Kennedy/Jenks Consultants






17 i

VERTICAL BEND THRUST BLOCK (AT 225 PSI)
BEND
DEFLECTION
ANGLE PIPE SIZE IN INCHES
A 8 10 12 18
FIPE OD 9.05 11.10 | 13.20 | 19.50
(DEGREES) | THRUST BLOCK VOLUME IN FT3
11.25 19 28 40 87
22.5 37 56 79 171
45 68 103 145 317
90 96 145 205 448

VERTICAL BEND THRUST BLOCK DETAIL TABLE

NOMINAL PIPE SIZE

47 16" [ 8" J107[127[147[16°[18”

BEND ANGLE, IN

NOMINAL LENGTH TO BE RESTRAINED
IN FEET

DEGREES ON EACH SIDE OF FITTING,
11.25 5 5 5 5 5 5/ 10| 10
22.5 10] 10{ 10| 10| 10| 15| 15] 15
45, Tee & Dead End | 20| 20| 20| 20| 40| 40| 40| 40
90 & Cross 20| 40| 40| 40 60| 60| 60[ 70

RESTRAINED JOINT FITTING DETAIL

THRUST BLOCK REQUIREMENTS

BEARING AREA REQUIRED IN SQUARE FEET

TEE/CAP OR PLUG 90 Degree BEND 45 Degree BEND 22.5 Degree BEND 11.25 Degree BEND

PIPE SIZE| PIPE SIZE 200 225 250 200 25 250 200 225 250 200 225 254 200 225 250
nomingl | outside dia. pai psi psi psi psi psi psi psi psi psi psi psi psi psi psi
4 4.80 18 20 2.3 2.6 2.9 3.2 1.4 1.6 1.7 0.7 0.8 0.9 0.4 0.4 0.4

& 5.90 37 42 47 5.3 59 6.6 2.9 32 3B 1.5 1.5 1.8 0.7 0.4 0a9

8 9.05 6.4 7.2 8.0 9.1 10.2 114 4.9 55 6.2 2.5 2.8 31 1.3 1.4 1.8

12 13.20 13.7 154 171 19.4 218 242 10,5 11.8 131 2.3 6.0 6.7 2.7 3.0 34

16 17.40 238 26.8 29.7 336 J7a 420 18.2 20.5 227 9.3 10.4 1.6 4.7 5.2 5.8

18 19.50 209 33.6 37.3 42,2 47.5 523 223 257 28.6 1.7 131 14.6 59 6.6 7.3
24 25.80 52.3 58.8 65.3 73.9 33.2 924 40.0 45.0 50.0 2.4 22.9 25.5 10.2 11.5 12.8






BSE AT BAIIS.
& s ime Faon LD

Pipe-Thickness —~ Class 350

Recommended Pressure Class Thicknesses

] o |

Size | Pressure | Stress 250 300 350

(in.) Nominal Thickness in inches

016 014 -] 0.25

. 047| 045] - 0.25

| 018) 016| - 0.25
- 0.26
-] 0.28

14 0.28 030 | 0.31
16 032 0.34
18 034 036

Kennedy/Jenks Consultants
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Baggingon CLINs 1,5, 7,-and 4B
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Seitsmic Considerations

SEISMIC AREAS

AULT 1D

UTSALADY POINT FAULT NO. 5
ALAD PO B N-O

o~

TSALADY POINT FAULT NO. 5

—————
AOUNTAIN \ CLIN7—1A]
| - - - e e e
! I\

BEDDING/BA L MATERIA
2 PIPE JOINTS ON EITHER SIDE OF THE ESTIMATED
STATIONS

SEISMIC AREA LOCATION SCHEDULE

MSI W1 WATID
& Lra e Fon Llie
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Permitting

v Borings

Business licenses, additional
insured, work plans, utility locates,
bonding

v JARPA nationwide permit
Cat-Ex for EIS

Wetlands delineation

Kennedy/Jenks Consultants
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Ground-Penetrating Radar (GPR)

v RFP requirement

v Technology limitations

Depth (ft)

S i i S e S

Kennedy/Jenks Consultants
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Pipeline Separation/ Conflicts
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Pipeline Separation

PIPE SEPARATION /
LOCATION CONDITION
DECISION TREE

Eiaptzh:qi & size —— ?;;1; pipeline
L v 2006 DOH/DOE

~
Existing utility /./ BASIC PIPELINE ™ Hydraulics &
locations / LOCATION &

oo NG Topogpty Reference Guide and 10

. P
.

oy comer T e e State Standards

v 10’ horizontal and 18”
vertical or special
construction

Collaborative
Standard utility per engineering design decisions,
pipeline design report, typical case-by-case

s — v Concrete encasement

typical construction
details & specifications
\

—

Special design & \
construction methods; )

Figure 16: Pipe separation assessment decision tree

* Source: 2006 DOH/DOE Reference Guide

Kennedy/Jenks Consultants
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Pipeline Separation"Approach

SURFACE RESTORAT)

v Encasement not detailed

v Vapor barriers, CDF, restrained
joints detailed

v Sewer force mains relocated
underneath installed lines

i <+ pasm s oo s

PROVIDE RESTRAINED JOINT - PROVIDE. RESTRAMED JOINT -

F : SURFACE. RESTORATION : SURFACE RESTORATION
AT BOTH ENDS. OF GEMTERED CENTER 20" WATERLINE SEGMENT T NTERED CENTER 20° WATERUNE SECUENT \

[ AT crossivg : LA RN ——  ['n | AT crosang ;

=Sy — HEW POTABLE WATERUNE
- H {Caass 350)
/ - G/ BACK
Lomusmope | 7 I @ammian o
- ] RESTRAINED JOINTS - pmely e s

BOSTNG 50— PLAN ENCH SECTIO PLAN RENGH SECTION  “A-A
POTABLE WATERLINE UNDERNEATH E’ClTﬁELE_WATERIJNE [_HNDERNEJ\TH
STORM DRAIN (S[)J PIPELINE SANITARY SEWER (SS) PIPFIINF

TYPICAL UTILITY CROSSING DETAIL

SCALE: NONE

Kennedy/Jenks Consultants
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UtiHity-Conflicts

Where room appears available on the shoulder...

...Installation was forced into the street!

Kennedy/Jenks Consultants






Design-Period Grievances

v Schedule minimized opportunities to review project scope
and value engineer

v Record drawings
v Limited involvement from contract operator

v Lack of City involvement after 35%

Kennedy/Jenks Consultants






Hmmppff #1

HEET 14

SFE MaR

Top Sheet 15

i g
ErarTy
0051

EoeeT

e

3

& NEW LINE  ir rwv ea -
NEW LINE _/"——§1|
[ ——— 4
LT S— — ,7

SEE ‘MAP ‘SHEET |5———=hem.

AULT FIELD RD.

REVISIING
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Hmmppff #1

MNOTES:

1 SEE SHEE) G- PR GIMERRL WO

SUGIMENT TN 5 I ACDOROMCE W
SLETATIOH
T L4555 :
ol TEL 20+30 MAT BE S 198129
4 03.72 CONRALT MODFICATON
© Eamm W A3558T
E ik

£ 11808081

S, gea05
)
IR
7h
TR 1264854

&

LME | CLRG

%,}ﬂﬂﬂ—_
£ 8
L

IR -

o j3ase

bt §Th | 1410000
LW AND PROTILE LBC 14 (LANGLEY T6 109
STA T+00 TO STA “15+00

QP e

Cl
TR TR

5

HAVAL FACILITIES ENGINEERING COMMAND

M5 WHEEY SLa)

T T R
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Hmmppff #2

v City no
longer
actively
iInvolved

Kennedy/Jenks Consultants
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Hmmppff #3

_ — LINE 1 .
' . SEE SHEET CLINAA-1D.
INTERTIE METER VAULT DETAL : ; Thed - STA 1460.00
: { £ 154 450 DEFL.
N 482376.70
E 1202909.42

N 482370.78
E 1202969.13

SEE TYPICAL INTERTIE
METERING VAULTS DETALL

Kennedy/Jenks Consultants
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Hmmppff #3

N

R X S T e
Aoy f —
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Some-Partnering on Valves

DROP COVER CONC COLLAR

v Contract requirements T oo

ADJUSTABLE METAL
VALVE BOX
(SCREW TYPE)

Gate valves for 12" and under -

BFVs for larger N—

MAIN OR SERVICE

Full line size =

CONC VALVE SUPPORT 1/2" DIA ROD BEND

3 at tees, 4 at crosses YPICAL BURIED VALVE OPERATOR

NO SCALE

BFVs be placed in “approved pits”
v Valve boxes permitted for BFVs in pavement

v Concrete collars not required on valve boxes in pavement

Kennedy/Jenks Consultants






Other Construction ISsues -
Restoration

14 HOT MIX BITUMINOUS PAVEMENT PER
SECTION 32 12 17. MATCH EXISTING
v MatCh PAVEMENT SECTION 2" MIN
: : ”
existing

v Joint seal

PLASTIC WARNING TAPE MIN
12" BELOW FINISH GRADE
WITH TRACER WIRE (TYP

SAW CUT BOTH SIDES. TACK
PRIOR TO PAVING SEAL ALL

JOINTS W/LIQUID ASPHALT
AFTER PAVING. COVER
IMMEDIATELY W/SAND

EXISTING AC
PAVEMENT

PLASTIC WARNING TAPE MI
12" BELOW FINISH GRADE
WITH TRACER WIRE (TYP

6" MIN PIPE BEDDING

MAX TRENCH OPENING SHALL NOT EXCEED 30" OR 1-1/2 TIMES THE
OUTSIDE DIAMETER OF THE PIPE, PLUS 18” WHICHEVER IS GREATER

Kennedy/Jenks Consultants
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Joimnt-Seal
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CLiN-2-="A"Sad Wrap Up

STA 9=5i@5
N 48B247 85—
E 113500559 '||I

e O+2972

225 BEND
N 488223.73
E 179500298

SIA 10422072
1.50 DEFL

h 8832160
E 1195005.80

10-47.72
1.50 DEFL
TN 48834768
E 1°95C05.42

Mg

STA  12+427.72
*.50 DEFL

N 48852293
E 119501745

’
FE "YWL 3
;75D DEFL
N 488542 93
| 119501042

12+00 1’ | 13400

ST 14+ 1882

N 48EF14.00
£ 1195012.03

5 1441382
SERY
N 48B708.00
£ 18501203 b

sTa 10407.72 |
150 nFR_t
W 8HB303.ET
E 1195005 66

s 1048z |
11.25 BEND |
N 48338364

E ' 195003.62

_N HAWKS PRAIRIE ROAD |

STA 1144772 STh 1340772
1125 BENG 130 DEFL_J
N 48844290 W 43860291
E 118507266 £ 119501190

5TA 1444777 X
11.25 BEND_f
N 4BE742.53

£ 19501557

ITA 1546772
‘.50 DEFL

b\ LBAHE2.52
F 118301611

ST8  14+37.72
11,20 BLND
H 488722.91
E 1195012.04

15400

STA 1548178
1.50 DEFL

W 4m8862.5)

; E 1195016 65

STa 16+07.72
1.Be DEFL
N 48R302 48

3 AULT FIELD RQAT

L w o LA

“E+21.24

45 BEWD

H 45291543

E 1" 5502068
1A 154RETE
235 BEWD
A «BE927AY
£ 1195052.89

f—sm 17+27.0
3 oA
W 4BB99T.01
F 1195055404
B |

E 1185017.72

ATa 1641560
2.5 BEND

N 488310.23
E 1195018.23

Sla 1516254
45 AFYD

N 485932 58
E 1185057 80

RECEIVING PI™

v 900’ section on easement in 20’ wide private road

v Additional communications duct found — existing pipelines
location only available space for new pipes

Kennedy/Jenks Consultants






CLIN 2 —Uphill Towards
Reservoirs
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CLIN 2 — Temporary Supply
Alternatives Infeasl

;.AP&"ITY— 3.0 Mgal
i EL— 2838
UVENFL\..H EL— JU-i—J‘

EMERGENCY
INTERTIE
T6TH & GOLDIE

FLOW
I".JVI"S ON

TO ROCKY R 12 E 12

le

SEAP| AWE

EASE

VICTORY
HOMES

— -

POINT AREA
COMPOUND
METER:

FLO W
F UMPE-

Y. X

a

et

A

CAPACITY— 0.2 Mgal.

O0R EL.-212.68

OVERFLOW EL.—244.08

CAPACIT
FLOCR
CWERFLOY

d

® FLow

WEL BUMBS

T

L] . - - l|'|
EMERGENCY USE OFF

CLASS "A" WELL

CAPACITY— 0.5 Mgal.
FLOOR EL— 50+
OVERFLOW EL— B3x

CAPACITY— 1.0 Mgal
FLOCR EL.— 44.80
OVERFLOW EL.— 6480

ULUu 198

CL & FL
INJECTION

J3—=125 HP PUM
1=100 HP PUM

i
2

CITY OF bk HAREOR
TRANSMISSICH MAIN

WATER SUPPLY UMES
FROM CITY OF AMNACORTES
INTAKE OW SKAGIT RIVER

E ERGENCY
NTER

REGEFI'A D?WE &

WHIDBEY AVE.

QAK HARBOR
FUMF STATIO

EMERCGENCY

INTERTIE

[

J

CAPACITY= 1.0 Mgal.
A} FLOOH EL.— 18388
OVERFLOW EL.— 20310

BLOG. &arf
WELL #5

EMERGENCY USE —

CLASS "a" WELL

SARATOGA

HEIGHTS &
ROCKHILL
TERRACE

1-30 H= FUM
2—25 HF FUMFS

CAPACITY— 1.0 Mgal.
(M) FLOOR EL.— 107
OVERFLOW EL.— 126

(NOT—IN—SERMCE)
WAYLOR
POINT
ICAPEHEART

EMERGENCY INTERTIE
FIONEER WAY &
REGATTA DR,

2—10H
l-’L,M-"'—I

S

1
CRESCENT
HARBOR
CAPEHEART

COMSTA
GROUP "B7 WELL
W

Kennedy/Jenks Consultants
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CLIN 2 —\Ways to Keep Reservoirs
On Line Add Cost

v Trenchless techniques explored
HDD
Pipe bursting
Pipe reaming

v Temporary HDPE lines

v Navy asks for 6-month no cost extension to
decommission/move communications line

v Result:

Kennedy/Jenks Consultants






L essons Learned

v Understand the expectations of federal contracting and
alternative project delivery

v Know ALL contract requirements and understand the
implications of information offered for bidding

v Review the scope of work with the Owner intimately as a
first step — at the table and in the field!

v Be prepared for staff turnover

Kennedy/Jenks Consultants
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Questions

Ault Field
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5,000'GPIM_Cascade Well'No. 5






Go DEEepP: 5,000 GPM CAscADE WELL No. 5

Presented by
Harvey Barnes & Rockwood Water PUD

Walter Burt, LHG & GSI Water Solutions, Inc.
Matt Hickey, P.E. & Murray, Smith & Associates, Inc.

Project Team

é Rockwood Water PUD é S&B, Inc.

¢ City of Gresham ¢ Ward-Henshaw Construction Co., Inc
é GSI Water Solutions, Inc. ¢ Boart Longyear Company

¢ Murray, Smith & Associates, Inc.

(- A\ 'WARD « HENSHAW ‘ Bo‘nr
m SI M S A [\l\ III' CONSTRUCTION CO., INC. ?" lONGYEAR
Muray S &r\N)CIZIES, Inc. L2

Water Solutions, Inc.





5,000 GPM CASCADE WELL NO. 5

¢ Verysuccessful project - % e,
undertaken by R i T o
Rockwood Water PUD o S 0T e
and the City of ’ i P
Gresham

¢ Akey water supply T
project for the two ‘ , S
entities

¢ Challenging project due , -
the size and depthand = /i 4

I e ! __
capacity of the welland [

the constrained site





PEOPLE SERVED

é Gresham 56,000
é Rockwood 35,000 Gresham

18,000 Portland/Fairview






ROCKY RELATIONSHIP

¢ Aggressive annexation
é Reorganizing as a new form

¢ Dispute over governance






, WORKING TOGETHER

é Lower costs
¢ Improve security
é Better coordination

é Increase customer value






W SIMILAR NEEDS

¢ Wholesale water costs
¢ Water right permits
é Alternate water supplies

é Sharing costs






’ IMAJOR SAVINGS

¢ Capital (for 11.5 mgd)
¢ S10 million together

¢ S25 million separately






' ' ! l AT | ' ' ! ! SA\'/ | ' E !

é Routine

monitoring/maintenance COnse AVS

¢ Groundwater protection ‘

W
.gj?,f«’;;;, 3

57 .

¢ Water management/ /0_}"\ <

conservation plan






ANCILLARY BENEFITS

é Mutual customers
é Urban trail construction

é Relationship






AREA HYDROGEOLOGY AND PROJECT

Hydrogeology
Other wells

P U D’S Wate r : Cascade 5 ~ S :
‘: ‘Cascade 384 ' f & T
rights

¢ Partnering of i
the two o
entities for '
mutual
benefit

b ave

a9

LEGEND
Rockwood Water People's Utility
District Wells

| Rockwood Water People’s Utility
QP District

«'? Gresham City Limits
\| ~~/ Major Roads
- Geology
Qa - Alluvium
B Qs - Landslide Deposits
Qmf - Missoula Flood Deposits
B QTb - Boring Lavas (undifferentiated)

QTtd - Quaternary/Teritary Terrace
________ “ Deposits

==l Tt - Troutdale Formation
i

= [ water

—— Faults

Cross Section A i

0 2000 4000 6000
[ S—
Feet

11






ELEVATION (FEET, MEAN SEA LEVEL)

Pliocene (~2 mya) Ancestral Columbia River Deposits

Major Basin-Wide Deep Aquifer
Typical Well Capacity 700 — 3,500 gpm

Grant Butte g

=
2
)
-
z
A g
e
&
Mo
S5 g
zZ22 3
400 | vy
Ro T
ul o
wyY o
\ “von
[ S8 8=
300 TGA i oo YE
i o
} 55490
JAN96 Qtb 27 29
3 i =5 a3
- i EEED
200 N e & &
Potentially —-*,'4 7 UG
Altered  mav 87
Sediments } (%4
100 cut & il TGA
A {
P R — 3
o
o
SEPBo- N i
s
Cu2 = .
00 & TSA
] i
Y Fa
= ,r/
200 4 T—— —_— A o~ = —~—
—_—
~ SGAC
2
300 X -/
s possible
'-" vent?
-400 SRM/CU3 i
= —— =
-500 7
—
\7 :
nnnnn ™
Columbia River Basalt Group j :
700 T \
i Columbia River Basalt Group A P———
{ y ooking Wes
x 2 — . 9
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SOME OF THE OTHER WELLS

Portland Area Municipal
Groundwater Wells

City of Portland

City of Troutdale
Rockwood Water PUD
City of Wood Village
Interlachen PUD

City of Fairview






W WELL SITING

Cascade 3 and 4 observations
Great Aquifer (T ~130,000 — 150,000 gpd/ft; no
nearby boundaries)

¢ Testing and intFrferenEe analysis

R R 1 _ q -. T _;.',_
Cone of depression i Cone of depression
for just A pumping for just B pumping

__I::.'_'_'f.'-_':';_':'.'""" L0 -
4 ombined cone of
depresssion with both
el A and B pumping

14
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LOCAL SETTING

FIGURE 1
Site Location and Well Site Map

Rockwood PUD Cascade 5
Multnomah County, Oregon

LEGEND

Proposed Well Location "Cascade #5"
City of Gresham, Fire Station #74
5 1520 NE 192nd Ave
- ] Portland, Oregon 97230
= Sk " SW1/4 SE1/4, SEC 29, TIN, R3E

Exisﬁngocwoodl Other Rockwood PUD Producti
'~ PUDIFacility; ——- ° er Rockwoo roduction

B Wells
s " [ Property Boundary
f > /\/ Streets

Fire Station

MAP NOTES:

Projection: Oregon State Plane North Zone

Datum: North American Datum of 1983 SI
Date: August 27, 2008

Data Sources: METRO RLIS, Golder Associates ~ Water Solutions, Inc.






WELL DESIGN

Depth
Diameter
Screen design

o & o o

Anticipated aquifer
characteristics

¢ Dirilling challenges

16





THE PLAN

Approximate Surface Elevation = ~200 ft MSL

/— Welded Cover with
1

TOC=~*2ft ! 1-inch access port

(— Cement Grout Seal

Confining Unit 1(CUT)

opF  ~—————— N—
r\ I
Troutdale Gravel Aquifer :\ \
(oA 'I\ ! 24-inch OD nominal casing,
\ \ Low carbon steel (0.375- inch wall thickness)
100 = | :
Q b; /“ 28-inch borehole
—?— 27— 20
l\ \‘I Static water level
\ >/ ~200 ft bgs (est)
200 b ' N7 4K
N

7

— 1 — 2 — 2200s) ;

300 N
3 N
o Troutdale Sandstone
2 Aquifer (TSA) r\
[
] |
£ 400 i
Q
2 —? — 7 —aesy) ! "

Confining Unit 2(CV2) ‘ Il\ , Pressure relief screen (5

I

\

\

\:

\

470 (es) Lo 83 ”ul—— 20-inch borehole

A
i

— 7 — 7 —ss0es) Z I
500 f= ¢ 16-inch OD nominal stainless steel screen and
[} low carbon steel blank sections (actual locations
e gnd Gl ¢ and lengths of blank and screen sections to be
Adlier(SCH) 4 ! determined)
(Target Aquifer) ¢ 3 )
| /— Filter pack
{ 5 (CSS or equivalent, size and
600 b ¢ 0 gradation to be determined)

D-620(est) CrmETR

5-foot sump with welded bottom plate

700 =

PRELIMINARY DESIGN

620 feet deep (just
like the last one...)

28-inch upper
borehole/24-inch
production casing

20-inch lower
borehole/16-inch
screen

Mud Rotary upper
borehole

Dual rotary RC lower
borehole
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PRELIMINARY DESIGN

Approximate Surface Elevation = ~200 ft MSL T — Generalized Geology Rockwood Water PUD Cascade No.5
¥ ; 0 = —_— Ground surface
TOC=~+2ft ! ] 1-inch access port Silt, Sand, Gravel F elevation MSL
O N\ - and Clay
f\ U 4
Troutdale Gravel Aquifer k T 28-nch
(TGA :\ 24-inch OD nominal casing, T otk Graiel Borehole
\ i Low carbon steel (0.375- inch wall thickness) 100 —
e \ \" P 28-inch borehole il Troutdale Gravel 1 Cement
! - Aquifer (TGA) grout seal
_? R J— ?140'(951) \ tl: - Gravel with Silt
Static water level
|\ - Static Water Level
>/ ~200 ft bgs (est) Cemented Gravel > 192.35 BMP
\ 7 4K 200 — with Sand - 04/07/2009
200 Cement Grout Seal E Gravel with Sand
. . ! "r‘;vseihw 24-inch OD low carbory
Confining Unit 1(CUT) l\ E steel casing, 0.375-in
1 ] wall thickness
}\ \ Sift with Sand
- L
—?— 2 — 2206 l\ : e
300 b r\ \‘ 005 Confining Pumping Water Level
\ . Silt with Clay Unit 1(CU1) L3 4,015 GPM @ 2 days
L 308 BMP
BTy N 1 - Silt with Sand Pumping Water Level
o Troutdale Sandstone \‘ Lanses ¥ (est) 5,000 GPM @ 90
8 Aquifer (TSA) r\ g E S = days 355 BMP
[
3 A\ . ]
&
E I\ \1 400 — Troutdale Sandstone
g 400 b | 1 Gravel Aquifer (TSA)
@ —7 — 7 — 05 est) |
[a] i 4
Confining Unit 2(CU2) Il\ Pressure relief screen (5) S Sondond
4706t Iw \: )! 20-inch borehole : Eizvel
— 7 — 7 —s0fest) ¢ ) Silt with Clay
500 b I 16-inch OD nominal stainless steel screen and 500 =
5 # . s Confining Jatch
[} < low carbon steel blank sections (actual locations E Silt with Sand Unit 2 (CU2) ‘/
Sand and Gravel t s and lengths of blank and screen sections to be J Silt with Clay
Aquifer (SGA) l 7 determined) 55y —| el
(Target Aquifer) i ) Fltér ek b Sandy Silt e O °
H 563-573"
! > ilter pack.
i y (CSSl or equivalent, size and 7 i
600 b [/ — gradation to be determined) 600 — and Silt ',";; m’:‘:gw
Ll E;,-,W.-‘- =l ] I Sand and Gravel 5:;:;;_ Ib-lnd'x stainless steel
\ i Gravel with Sand Aquifer (SGA) by
.035-i siot;
5-foot sump with welded bottom plate 1 o 100 tof screen
- Sand with Gravel 672'692' Filter Pack
- = . 1020 from 558-712'BGS
- = 702707 T
Sand ne
Pea Gravel
ZA ' - JatalDeoth 734" 224 712 DE

AS"@ U &T 18
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LOWER BOREHOLE DRILLING AND
CONSTRUCTION

¢ Dual rotary RC
é 16-inch SS v-wire screen






Cumulative Percent Retained

Cumulative Percent Retained

SCREEN AND FILTER PACK DESIGN

CascadeNo.5

100 % —_— I ) I S
E\\‘ \\R-\ ——590-595
90 X \\ \ —#- 600-605
\ \\ \\\\ 615-620
80 Pe \ < 655-660
—%—670-675
—8—675-680
70
\,\ —+— 685-690
60 * hai ——690-695
~=700-705
| ——710-715
50 —8-715-720
= 10-20 Low
40 ——10-20High | |
30
20
10 \\;\: |
1
‘Sﬁh\& —lol—eo—_o
0
0.001 0.01 0.1
Slot Opening (in)
CascadeNo.5
Multiplier =5
100 T | ——
— T~ —4—590-595
90 <] \\ —8—600-605
\ 615-620
80 N \ ; > 655-660
\\ —%—670-675
—e—675-680
70
\* % —— 685-690
——690-695
6 ~=700-705
—+—710-715
50 —8-715-720
=—=10-20 Low
40 ——10-20 High \|
30
20
10 x
0
0.001 0.01

Slot Opening (in)

730] 735|Fine Sand

Interpreted
Top Bottom Lithology Color igraphi
o 10|Clayey Siltwith Sand and Gravel
Deposits
10) 20|Cobbles
20) 30[Gravel with Sand
30) 20[Gravel with Sand
7 50|Sandy Gravel
50) 100[Grave with Sand
100) 120[Gravel with Sand
120) 140[Sandy Gravel
140) 160[Silty Gravel Troutdale Gravel (TGA)
160) 180[Clayey Gravel
180) 200[Sand and Gravel
200) 210[Gravel
210) 220[Gravel with sand and sitt
220) 230[Siltwith Gravel Lightbrovn
230) 240Gravel with sand and silt
240) I Dark gray and tan o light brown
250) 260]Siltwith Sand tan and brown
260) 270[sit
270) 280[Siltwith Sand
280) 290[silt.
290) 300[sit ot
300) 310[Sistone Blue green
310) 320[silstone Blue green
320) 330[Sitstone Blue green
330) sa0[Silstone Blue green
340) 350[Siltand Sandstone [Green Gray
350) 360[Siltand Sandstone Black
3 Black TSA Sandstone
a70) 380[Fine Sand wih Gravel
380) 390[Gravel
390) 200[Gravel
200 a10[Gravel
410] 220[Gravel
20| 430[Gravel TsA
430 240]Gravel
240 450[Gravel with Sand
450 260[Silty Sand vith Gravel
60 a70]ci Sitwith Gravel _|Light Brown
10| 480[Sandy Siltwith Clay Light Brown
80) 490[Clayey Sit L ish Gray
490) 500|Gravel with Sandy Sit
500) 510[Clayey Siltto Sty Clay [Green Gray
510) 520[Sandy Silt Blue Gray
520) 530[Sandy, Clayey Silt Blue Gray cuz
530) 540|Clayey Sitt Blue Green (o Blue Gray
540) 550/ Clayey Silt Blue Gray
550) 560[Sandy Silt Blue Gray
560) 570[Sandy it [Tan and Blue Gray
570) 580[Sandy Sitt [Tan and Blue Gray
5ol sslon, Gavruirsang
55| 590[Sandy Gravel, cemented
590) 595|Gravel ned
595| 600/Gravelly Sand
600) 605[Gravelly Medium o Coarse Sand
605| 610[Sily Gravel with Sand
610) 614[Fine 1o Coarse Sand with Gravel
614 623[Medium Sand
623| 625[Sand with Gravel
625| 630[Sand with Gravel
630) 635|Gravel with mented
633| 640[Gravel with mented
640) ‘o45[Gravel, cemented
645| 650[Gravel, cemented
650) 657|Gravel vith Sand
657] 660[Fine o Medium Sand with Gravel sen
660) 665|Gravel vith Sand, cemented
665| 670[Fine Sand with Gravel
670) 675[Fine 1o Medium Sand
675| 680[Fine o Medium Sand with Gravel
680) 685|Medium o Coarse Sand
65| 690[Fine 0 Medium Sand vith Gravel
690) 695[Fine 1o Medium Sand with Gravel
695| 700[Fine Sand
700) 703|Fine to Medium Sand
703 705|Gravel (indicated by rig action)
705| 710[Fine t© Medium Sand
710) 715[Fine Sand with Gravel
715| 720|Fine to Medium Sand
720) 725|Fine Sand
725] 730|Fine Sand with Gravel

Color
Generalized Group
silt, Sand, Gravel
. Brown
and Cobbles
Gray

Siltwith Sand Lenses|  Tan

silt with Clay Blue

Silt with Sand Dark
Lenses Brown

sand Black

Dark
Gray
sitwitiClay | Brown
ith Sand
Blue
Gray

ith Clay

Dark
sanaysi | 2o [T

Dark
Gray

Dark
Gray

sand with Gravel

550

560 10 RISER

5745  RELIEF SCREEN
BLANK

588 14

663 75

67310 BLANK

Dark
Brown

sand

BOTTOM OF BORING

Relief and Blank
Total Screen

Total Blank

Screen assembly length

15
100

39
154





WELL TESTING

¢ Well testing through new pipeline (5,400 gpm)
¢ Emergency production during well testing
¢ Cost $1,000,000
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SPECIFIC CAPACITY TRENDS

Cascade No.5 Specific Capacity During Constant Rate Pump Test
Rockwood Water People's Utility District

¢ Transducer Water Levels ® Hand Measurements
100 T T T T TTIT T T TTT1
[ Test Details
0 T 73 Start: 10:00 AM, April 11, 2009 ]
: § End: 10:50 AM, April 13, 2009
80 & Average PumpingRate (Q) =4,015 GPM |||
70
€
o 60
RS
2>
& 50
o
a
@)
(&]
= 40
5 C
[} L
o |
%) C
30 1
20 1 .
10 1
o
0.01 0.1 1 10 100 1000 10000

Elapsed Time (minutes)





AQUIFER RESPONSE AT CASCADE 3
AND CASCADE

e — = —_— —_—

235
230 '
=0==\N\ell 3
=0==\\el| 4
L 225
9 d ',
=}
©
2]
c
©
o 220 A N
>
o <
o}
@
=
S 215
(O] O
(]
L
Cascade 5 Test Details ‘
Start: 10:00 AM, April 11, 2009
210 1= End:10:50 AM, April 13, 2009
Average Pumping Rate (Q) = 4,015 GPM
205 + + + } }
3/23/09 0:00 3/28/09 0:00 4/2/09 0:00 4/7/09 0:00 4/12/09 0:00 4/17/09 0:00 4/22/09 0:00

Date & Time 24





Drawdown (feet)

16

14

12

10

CASCADE 3 RESPONSE —

B B

Cascade 5 Test Details
| Start: 10:00 AM, April 11, 2009

End:10:50 AM, April13, 2009

Average Pumping Rate (Q) = 4,015 GPM

Duration of Pumping (t) = 2930 minutes =2.03 days
| Distance of Cascade 3 from pumping well (r) = 1,500 feet

Analysis

Change in drawdown over 1 log cycle (Ds) = 6.75 feet

Transmissivity (T) = (264 * Q)/Ds =157.,000 gpd/ft
1 Storativity (S) = (0.3 * T* t)/r?=3.1 10*

u Assumption
| u=1.87*r>*S/T*t=0.004
T uassumptionvalid at calculated Tand S

0‘9’
N
6
4)0
4
®
®
o
S
el
1 mn 100
to =21 min . .
=15 102 day Elapsed Time (minutes)

10000
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PRE-DESIGN CALCULATIONS

Cascade 5 Production Rate (gpm)

4,000 4,500 5,000 5,500
Maximum Predicted Drawdown (ft) at 90 days
Cascade 5 130.0 146.3 162.5 178.8
Well Inteference Estimates (at 120 days of pumping)
Cascade 3 or 4 31 161.0 177.3 1935 209.8
(pumping at 4,500 gpm)
Other SGA users 10 140.0 156.3 172.5 188.8
(Fairview, Troutdale, Wood Village)
Portland Water Bureau 60 190.0 206.3 2225 238.8
Estimated Total Drawdown (with total interference) 231.0 247.3 263.5 279.8
Estimated Final Water Level (ft-bgs) assuming SWL of 194 ft-bgs 425.0 441.3 457.5 473.8

Notes:

1. SWL =static water level, ft-bgs = feet below ground surface, gpm = gallons per minute

2. Interference estimates from GSI 2003 technical memorandum "Evaluation of Potential Effects of Pumping New Wells in Sand and

Gravel Aquifer Unit on RWPUD and Proposed City of Gresham Wells".
3. Top of screen assembly at 553 ft-bgs
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WELL HEAD IMPROVEMENTS DESIGN

Improvements includes

¢ 734’ deep well, 24” diameter
casing with capacity of 5000 gpm +

¢ 1050 If of 20” DI waterline with CP
designed by Gresham (cost
$170,000)

¢ Site Improvements, limited site
(35’ x 35’), parking lot
improvements for Fire Dept.

Well House
Vertical line shaft pump and motor
1,000 kW Generator

27





W PUMP SELECTION

¢ Vertical line shaft vs. Submersible

= |ssues with other submersible
pumps

= Motor for vertical line shaft easier
to access and maintain

= Selection process

¢ Motor type and power
supply selection

=  Low voltage vs. medium
voltage

= Selection process






VERTICAL LINE SHAET PUMP

¢ 5,000 gpm at 566 TDH
(actual 6,000 gpm)

Weir-Floway 18 MKH
Five Stage 1,755 rpm
Open line shaft

550’ 14-inch threaded
column

é Stainless steel 17-4PH
line shaft

¢ Prelube of open line
shaft

o & & ©o
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W VERTICAL AC MOTOR

é 480V 900 HP by US
Motors

¢ Premium efficiency
é Inverter duty rated
¢ Class H insulation for

long life

é VPI coating on windings
for long life

¢ RTD’sin windings and
bearings

¢ Non-reverse ratchet

é Driven by 1000 HP rated
VFD






W HYDRAULICS

¢ Discharge through approx 1200 feet of 20” pipe to
the PUD’s Cascade site

¢ Through chlorlnatlon buﬂdmg and mto 5 MG

reservoir . -
¢ Potential surge .
in the event of
a power failure
during well
operation

PUMP CURVES AT VARIABLE SPEED CONTROLLED WITH VFD
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MECHANICAL SYSTEMS

¢ Deep well ARV

¢ Pressure relief/surge
anticipator valve — pressure
relief valve to protect
piping and pump due to
high pump shut off head.

é Avoiding starting pump
against closed valve due to
shaft stretch and possible
damage to pump






PLANT PIPING AND HYDRAULIC
SURGE CONTROL

P i
R Y=y

|

-






VENTILATION SYSTEM

¢ 4’ diameter two-
speed fan

¢ Intake louvers and
ventilation
penthouse (18,000
CFM)

é Separate ventilation
for VFD

¢ Extensive sound
attenuation due to
proximity to Fire
House






VENTILATION SYSTEM






ELECTRICAL DESIGNS

480V three phase power
MCC/VFD
1000 kW generator

1000-hp rate VFD, oversized to improve
power quality

= Reduces inrush of power during start-up

= VFD to control upsurge and downsurge
/coast to stop to eliminate potential
shaft damage

= 70% turndown
¢ Control System
= Local VFD control
= Local monitoring via PLC

= Fiber link to PUD Ops Center for remote
monitoring and set-point control

o & & o

CATERPILLAR






ELECTRICAL EQUIPMENT

SWITCH GEAR

SINAMICS






, WELL HOUSE DESIGN

é Limited area
for well house

¢ Challenge to fit
the needed
mechanical
and electrical
equipment in
the building

é Special egress
requirements
due to
electrical
equipment in
the building
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START-UP

¢ Contracting

¢ Start-up
(pump
mfr/supplier
/contractor)
¢ Lessons

learned
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CONCLUSION

¢ Successful teaming realizing mutual benefits and
efficiencies

¢ A number of challenges associated with well design and
drilling and well head improvements due to the size of
the well and certain site constraints

¢ Very successful project providing significant cost savings
for the PUD and the City
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THE FUTURE OF METER
READING SYSTEMS: A
COMPARISON OE FIXED V
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Overview

What is an Automated Meter

Reading (AMR) System?

Benefits of Implementing
Automated Metering Infrastructure

(AMI) or Mobile AMR ?(\

d Case Study: City of Nampa &

T

MdA |






Water Meter Reading Overview

Old Read
Method

Manual

Meter Reader

Handheld
Wand

Automated Meter
Reading

|

Mobile

~
~
~
~
~
~
~
~
~
NN
~

’ Fixed Base '

MdA





Manual or Touch-Read Meter Reading






Water Meter Reading Overview

Automated Meter
Reading

Meter Reader Handheld Fixed Base
Wand

MSA |






Mobile Automated Meter Reading

DATA COLLECTOR MOUNTED

INSIDE TRUCK
—ENDPOINT
o A W
! 4
i
REGISTER '
DATA CENTER:
WATER METER — COMPUTER ACGESS
— DATABASE
-~ _AMR SOFTWARE
NOTES:

<I> DATA |S DOWNLGADED FROM TRUCK COMPUTER  TO CENTRAL
DATABASE AT THE END OF A WORKDAY

MdA






Water Meter Reading Overview

Automated Meter |
Reading

~

Handheld

|
Mobile

Advanced
Metering

Infrastructure
(AMI)

MdA |






Fixed Base Automated Metering
Infrastructure: AMI

DATA coLLECTOR(D)

_ ANTENNA
REP[ATER -.-.-..-......--.__

7| @

G L O

ENDPOINT —_ y b

™,

DATA CENTER:

— COMPUTER ACCESS
— DATABASE

— AMR SOFTWARE

REGISTER —_ |~

WATER METER —l

NOTES:

@ COLLECTORS MAY BE MOUNTED ON WATER TOWERS, LIGHT-POLES,
BUILDINGS OR OTHER CITY—OWNED INFRASTRUCTURE.
COLLECTORS MAY BE POWERED BY ELECTRICAL SERVICE OR
SOLAR PANELS.

(2) DATA BACKHAUL MAY OCCUR BY A NUMBER OF D IFFERENT
METHODS INCLUD ING CELLULAR, WI—F |, SCADA COMMUN CAT IONS,
DIRECT CABLE OR OTHER MEANS.






Meter Pit Component Demonstration

0 Kim Lord, City of Nampa
O Tony Baltierra, City of Nampa

MdA






Rate of Data Collection

O Manual Meter Reading
e One meter reading per meter per one or two month period
e Or 100-400 meter reads per day per individual
0 Mobile Meter Reading
e 2,000 to 30,000 meter reads per day per truck
e Dependent on frequency of drive routes
L Fixed Base Meter Reading
e Upto 720 reads per month per meter

Reads Per Worker per Day 100-400 Essentially real
time

Reads Per Vehicle per Day 2,000-30,000 Essentially real
time

MdA w






Overview

J What is an Automated Meter
Reading (AMR) System?

Benefits of Implementing
Automated Metering Infrastructure
(AMI) or Mobile AMR

Case Study: City of Nampa
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Benefits of AMR/AMI

O Lower operating costs: rapid meter data collection
4 Eliminate human error

Reduced Personnel, Vehicles, Oversight, &

Equipment

MdA 12






Benefits of AMR/AMI

1 Enhanced customer service support

MdA 13






Benefits of AMR/AMI

O Engineering and Operations Troubleshooting
Support

O Water and Sewer Master Planning Support

MdA
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Benefits of AMR/AMI

O Water Conservation Support
e \Water usage tracking
e Time-of-use rate structures

Conserve
o~

MdA 15






Benefits of AMR/AMI

O Ability to switch to monthly billing

“ flow. &M
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Benefits of AMI

(J Real time leak and backflow detection

4

Leaks can be detected before
a major issue occurs

Separate irrigation system

MdA ﬂ






Benefits of AMI

O Reduced Turn-on/Turn-offs/Special Reads
e Virtual Turn-On/Turn-Off Reads
e Remote shutoff valve via two-way communications

/

MdA






Benefits of AMI

O Real time identification of Tamper/Water Theft

MdA
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Implications of AMR/AMI Systems

0 Requires An Up Front Capital Investment
e Cost discussion to follow
O Requires System Implementation & Personnel Training
e Personnel
e Database Support
e Billing System Integration
e Work Order Integration

MdA
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Overview

J What is an Automated Meter
Reading (AMR) System?

1 Benefits of Implementing
Automated Metering Infrasts
(AMI) or Mobile AMR
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Mobile AMR vs. Fixed Base AMI

O Financial Analysis: Costs
e Equipment costs, installation, and implementation
e Ongoing O&M
e Additional IT support
O Financial Analysis: Savings
e Personnel and vehicles
e Benefits that are difficult to quantify

MdA
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Mobile AMR vs. Fixed Base AMI
Model Basis

20-Year useful life analysis

Cost/Benefit comparison relative to current
operations

Net-Present Value comparison

2-Year implementation period

Fund with loan at 6% interest rate

Do not include cost of meter replacement

Full system-wide implementation (28,000 accounts)

U O

OO0 0D

MdA 23






Unaccounted Benefits in Financial
Model

Real Time Leak Detection

Real Time Backflow Detection

Engineering and Operations Troubleshooting
Water and Sewer Master Planning Data Support
Water Conservation Support in Future

No Need to Access Property
e Improved Safety
e Reduced Liability

CDCOoO000 D

MdA
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Financial Model Overview: Mobile AMR vs.
Fixed Base AMI Relative to Current Operations

Mobile AMR Financial Analysis:

Change in Net Present Value
Payback Period > 20 Years

Fixed Base AMI Financial Analysis:

Change in Net Present Value $158,000
Payback Period 19 Years

MdA 25






Conclusions

O Fixed base AMI system is a better financial alternative
for the City of Nampa relative to current operations.

0 A mobile AMR system is not a better financial
alternative relative to current operations and is less
efficient than a fixed base AMI system

MdA
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Project Description

O Replace 20,000 old meters out of 28,000 meters in
the system

O Construct AMI System along with meter
replacement






Optimized Project

d Replace approximately 20,000 old meters
e Improve read accuracy
e AMR compatibility
d Maintain relatively new meters in place until their

service life is exhausted (approximately 8,000
meters)

O Install AMI for 20,000 accounts

MdA
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Fixed Base AMI
Financial Models

O Approximately 7-Year Implementation
e Utilize cash from water fund revenues and fund balance

MdA
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Financial Model Overview: New Meters
Relative to Current Operation

Conservative Analysis:

Change in Net Present Value $1,384,000

Payback Period 13-14 Years

MdA 31






Financial Model Overview: AMI System
Relative to Current Operation

Conservative Analysis:

Change in Net Present Value
Payback Period > 20 Years

Optimistic Analysis:

Change in Net Present Value $1,084,000
Payback Period 16-17 Years

MdA 32






Seven Year Implementation:
New Meters and AMR - Probable Cost

AMR System | Previously Budgeted

2011 ($1,058,000) ($819,000) $500,000

2012 ($805,000) ($559,000)

($854,000)  ($495,000)

($880,000)  ($510,000)

)

2013> ($829,000) ($481,000)
0
2

2016 > ($906,000) ($525,000)

2017> ($933,000)  ($541,000)

Totals

($6,265,000)  ($3,930,000) $3,500,000
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Cost/Benefit Model Sensitivity

O Non Quantifiable System Benefits
O Meter Pit Lid Replacement

MdA
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Next Steps

Pre-qualify AMR suppliers to bid on the project
Bid AMR system

Bid new water meters

o O 0 O

AMI and meter installation begins in 2011

MdA
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Model

d Model discussion if time allows

MdA
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