VE IDEA NUMBER:

DESCRIPTION:

LONGVIEW VALUE ENGINEERING STUDY
WATER SUPPLY ALTERNATIVES

N1

EVALUATED BY:

Use conventional filtration at Mint Farm

Wesner, Hansen

ORIGINAL CONCEPT:

New 20 mgd microfiltration plant to treat groundwater produced from new wells at the Mint
Farm. Chemicals for iron and manganese removal and membrane replacement were not
included in the O&M cost.

PROPOSED ALTERNATIVE:
New 20 mgd mixed media gravity filtration plant to treat groundwater from new wells at the
Mint Farm. Includes chemical conditioning for iron, manganese and arsenic removal.

See attached sketch of layout of plant and attached detailed cost estimate.

(Alternative Two — build first phase of 15 mgd and defer some portions of the plant needed to
achieve the 5 mgd expansion)

ADVANTAGES:

Less complex system

Less electricity and chemical use

Uses the technology most widely used for iron and manganese removal

DISADVANTAGES:
None apparent

20 mgd 15 mgd + 5 mgd phases

ORIGINAL ALTERNATIVE ONE ALTERNATIVE TWO
INITIAL COST $29,700,000’ $24,979,000 $23,379,000
INITIAL SAVINGS PO 00000.00000000.4 $4,721,000 $6,321,000
ANNUAL COST $2,644,760° $1,180,000 $1,180,000
ANNUAL SAVINGS XEXXXXXKXXKKXXXXXXXX $1,464,760 $1,464,760
PW SAVINGS DS 0000000000090.04 $21,126,000 $22,726,000

'VE team estimate of membrane filtration system cost
’PACE O&M costs adjusted include chemical costs for oxidizing iron and manganese, membrane replacement
(10-year interval) and other maintenance materials
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O &M COST ESTIMATE
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Kennedy/Jenks Consultants

Figure 2-2: Longview-Kelso Urban Area Projected Future MDDs

18.0

16.61

Longview Water Treatment Plant
14.06
: -~ \Smad 1354
be -

—
o2
(=)

& 140
= , , 3
E /\ //// Clty of Lonﬂv—-_-‘___‘_______.—-——"—_—-—-—-’—-—-—.4
o 12.0
s
: V 11.78
-g 10.0
£ 10.
: v
Q T ———
2> 8.0
3
a —————
E 60-
E
X . 3.65
S 3.40__: Cityof Kelso :
= 4.0
—— i ) —
2.0 Lo v — 3.06
T~ 2.28 Cowlitz PUD :
0.0 ¥ t : + } ¢ f } : } . t t } } + t : t } t t ¢ + {
2000 2005 2011 ) 2015 2020 2025

Year

Tables 2-21, 2-22, and 2-23 provide ERU projections by zone. The values shown in the tables
are used to perform the source, treatment capacity, pump station capacity, and storage
analyses discussed in Section 3. Calculations to obtain ERUs (in gpd) are explained in
Section 2.2.1. The actual number of ERUs by zone was calculated by dividing the ERU basis
(in gpd) into the demand by area. ERU by zone was forecast using the growth rates for
Longview and Kelso shown in Table 2-15, because they are experiencing relatively uniform
growth rates throughout their service areas. Because Cowlitz PUD is not growing uniformly, it
was necessary to determine a growth rate based on individual service zones. This was
estimated by averaging the historic demand data for each service zone, producing an overall
projected growth rate of 2.1 percent for Cowlitz PUD (see Table 2-22). As discussed earlier in
this section, the demands for Cowlitz PUD have been further refined by reservoir service area.

BASIS FoR PHASING

2005 Comprehensive Water System Plan Update

Longview-Kelso Urban Area Page 2-14
wii200410498005.00_longview_cityolwir system plan_oct2005\plan_final.doc



Kennedy/Jenks Consultants

Table 2-20: Projected ERU Usage (2

Longview 28,865 33,203
Cowlitz PUD 5,284 7,090
Longview RWTP 34,150 40,293
Kelso _ 12,804 13,732
Note:

(@) ERU includes losses and forécasting based on the population growth rates shown in Table 2-15.

Figure 2-1: Longview-Kelso Urban Area Projected Future ADDs
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LONGVIEW VALUE ENGINEERING STUDY
WATER SUPPLY ALTERNATIVES

VE IDEA NUMBER: N14

DESCRIPTION: Relocate plant to avoid piling
EVALUATED BY: Sindt

ORIGINAL CONCEPT:

Construct plant on piling at Mint Farm site where foundation conditions are poor

PROPOSED ALTERNATIVE:

Relocate treatment plant to Mt. Solo reservoir site where piling would not be needed
36" raw water and 24” finished water lines on south side of Mt. Solo

(VE team suggests evaluation of relocating well field to area just south of Mt. Solo to avoid
industrial park concern and to reduce piping costs. If feasible, the cost shown on this
worksheet for relocating the plant to Mt. Solo would be reduced substantially)

ADVANTAGES:

Plant located remotely from industrial area which may alleviate public perception issues
Provides ready distribution service to developing area south of Mt. Solo

DISADVANTAGES:

Treatment plant located at far end of distribution system
Higher capital cost

ORIGINAL ALTERNATIVE ONE ALTERNATIVE TWO
INITIAL COST $5,318,000 $8,380,000
INITIAL SAVINGS PO 0000009999999 ($3,062,000)
ANNUAL COST
ANNUAL SAVINGS XXXXKXX XXX XXX XXXXX
PW SAVINGS XXXKXXXKXKXXKXXXXX
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VE IDEA NUMBER:

DESCRIPTION:

LONGVIEW VALUE ENGINEERING STUDY
WATER SUPPLY ALTERNATIVES

N24

EVALUATED BY:

Install concrete clearwell at Mint Farm site

Hansen

ORIGINAL CONCEPT:

Two 130,000 galion bolted steel finished water storage tanks at Mint Farm plant

PROPOSED ALTERNATIVE:

Replace steel tanks with one 250,000 gallon buried concrete clearwell

ADVANTAGES:

More durable, longer lasting structure. No major maintenance cost. No concern for corrosion.

DISADVANTAGES:

Higher capital cost

ORIGINAL ALTERNATIVE ONE ALTERNATIVE TWO
INITIAL COST _ $996,860' $1,5614,600
INITIAL SAVINGS XXKXKXKXKXKXKXXXXXXX ($517,740)
ANNUAL COST
ANNUAL SAVINGS XXXKXKXKXKXKXKXAKXK
PW SAVINGS P90 9909.000.00009998 ($517,740)

"PACE estimate is $361,180 per tank, multiplied by two for two tanks and 38% factor for overhead, profit and

contingency
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APPENDIX C

VE TEAM MEMBERS



VE Team Coordinator

Gordon Culp

Smith Culp Consulting
702-360-1120
smithculp@aol.com

VE Team Members

Sigurd P. Hansen, P.E.
SPH Associates

3420 Coach Lane

Suite 10

Cameron Park, CA 95682
sphassoc@omsoft.com
530-677-0935

George Mack Wesner, P.E.
90 Mira Adelante

San Clemente, CA 92673
agmwesher@sbcgobal.net
949-496-4958

Greg Sindt, P.E.

Bolton and Menk Consulting Engineers
PO Box 668

2730 Ford Street

Ames, lowa 50010
gregsi@bolton-menk.com
515-233-6100

Bob Mussetter
Mussetter Engineering
1730 S. College Avenue
Suite 100

Fort Collins, CO 80525
Mailing Address:

PO Box 270785

Fort Collins, CO 80527
bobm@mussei.com
970-224-4612




APPENDIX D

EVALUATION OF PREVIOUS COST ESTIMATES



ESTIMATED COST OF MEMBRANE TREATMENT PLANT

A cost analysis was made by the VE team for a 20 mgd conceptual membrane microfiltration
design to compare with the cost estimate previously prepared for the City for the Mint Farm
treatment system (see Table D1). The design concept paraliels that established by PACE
with the exception that a pretreatment contact basin is included to permit satisfactory
oxidation of manganese prior to filtration. The pre-contact tank was not included in the PACE
design.

Following is a description of the system components:

Iron and manganese oxidation with sodium hypochlorite and potassium permanganate
Two 150,000 gallon contact basins (bolted steel tanks on piling) providing 10-minutes
of detention time at 20 mgd

Pall pressure membrane filtration equipment per updated proposal received by VE
team during the workshop ($6,205,000)

Added in-line mechanical mixer prior to contact tanks for chlorine/permanganate
mixing

Enlarged building compared to PACE design by increasing width from 65 feet to 75
feet to provide better access for O&M.

Modified design to use below grade concrete clearwell of 250,000 gallon capacity.
PACE design included two 125,000 gallon ground level steel tanks. Clearwell 75 ft by
44 ft by 12 ft deep with serpentine baffle walls.

High service pumps assumes four 3500 gpm VFD vertical turbine pumps

Two 125,000 gallon at grade backwash containment tanks, pile supported, 40 ft
diameter by 16 ft high with 12 ft sidewater depth.

Pre-engineered steel building used, pile foundation. 16 ft high, 12-inch slab floor over
pile support matrix. Interior walls in chemical storage/feed area are 8-inch CMU with
gypsum board ceilings. All other partitions are gypsum board over steel studs. Basic
HVAC provided. Building includes overhead gantry crane over end of building housing
high service pumps.

Sodium hypochlorite system involves two 10,000 gallon storage tanks with feed
pumps.

Estimate for process piping and valves assumes use of above grade piping systems
for interconnection of 7 membrane skids

Costs include 1 megawatt standby generator to be located outside of building because
of size and exhaust/ventilation/noise concerns. Unclear if PACE estimate includes
generator.

Electrical/instrumentation assumes basic facility interior power supply system. No
costs are included for extending power to the treatment plant.

Costs include allowance for basic SCADA to operate facilities and interface with
distribution system monitoring points.

Costs for well development, pumps, controls, supply piping were obtained from PACE
documents and were not changed

Costs for connecting the new facilities with the distribution system were obtained from
the PACE report and were not changed.
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e The cost of land purchase is that used in the PACE report.

e The final estimated cost of $29.7 million includes a 38 percent allowance for contractor
overhead and profit and estimating contingency. PACE used different allowances for
different components of the plant but the 38 percent is representative of the
allowances used by PACE for various components

ESTIMATED COST OF REHABILITATION OF EXISTING SURFACE WATER TREATMENT
PLANT

The costs presented in Table One of the Master Plan Update prepared by PACE were
evaluated. The item numbers shown below are the item numbers from Table One.

2.8 Solids handling equipment. The PACE estimate is $334,720. This cost was developed
from a proposal from the vendor of hydrocyclone separators. No design criteria for the
separators are offered in the report so it is assumed that they are properly selected for the
hydraulic and solids loading conditions expected in the river. Our review of the costs
suggests that they may not include the supply piping to and from the equipment. We
estimated that the piping could add $110,000 to the cost. The cost estimate has been
increased by $110,000.

3.1 Rebuild existing sludge collectors. The PACE estimate is $108,000. The cost covers
replacing bearings, some shafts and a few flights. The costs were developed with assistance
of the plant staff and appear to be reasonable. No change in the estimate was made.

3.2 Rebuild sludge collector drives. PACE estimate is $30,000. This covers motors and gear
reducers for all three basins. Costs obtained by staff from vendors and appears reasonable.
No change in the estimate was made.

3.3. Rebuild high head pumps. PACE estimate is $50,000. According to staff this budget
amount would cover replacement of one pump or repair of motor, replacement of seals, etc.
The amount may be light but without detailed examination of each pump, it is difficult to
determine how much additional would be needed. No change in the estimate was made.

3.4 Replace sludge valves/3.5 Replace sludge valve actuators. PACE estimate is $60,000.
The cost covers three new plug valves located in the sludge hopper in each cross collector of
the three sedimentation basins. These valves are electrically operated, open and closed by
the plant control system. The costs are documented with vendor quotes and appear to be
realistic. No change in the estimate was made.

3.6 Replace basin influent gate. PACE estimate is $60,000. The cost covers three
replacement, manually operated slide gates and appears to be adequate. No change in the
estimate was made.

3.7 The work associated with this item has been completed and appropriately was not
included in the PACE estimate.



3.8 Seal inside of flocculation/sedimentation basin. PACE estimate is $270,000. Staff advises
that cost estimate is for a high build elastometric polyurethane liquid applied liner of 60-80 mil
thickness. Our recent experience with use of this lining technique revealed somewhat lower
costs, i.e. $15 per square foot versus $23 per square foot estimated by PACE. However, site
conditions include factors that could lead to higher costs. No change in the estimate was
made.

3.9 Stop leak in sludge sump well. PACE estimate is $22,500. We discussed proposed plans
with staff and conclude that the estimate is reasonable. No change in the estimate was made.

3.10 Replace tube settlers. PACE estimate is $210,000. Cost estimate amounts to about
$30.00 per square foot which is reasonable for the estimated 7700 square feet of tube
settlers in the three basins. No change in the estimate was made.

3.11, 3.12, 3.13, 3.14 Incidental Facility Repairs. PACE estimate of $40,000 appears
reasonable. No change in the estimate was made.

3.15 Replace filter underdrains and reinstall media. PACE estimate is $800,000. This
estimate is based on historical costs from recent contract to rehabilitate two filter basins at
cost of $120,000 each. Extrapolating these costs to remaining six filters equates to the
$800,000 estimate. No change in the estimate was made. '

3.16. Replace SCADA. PACE estimate is $597,600. The cost estimate is supported by
vendor quotations and appears appropriate. The replacement is driven by the staff reported
inability to secure replacement components and service. The age (more than10 years)
justifies a phased or outright replacement of the existing SCADA with a modern, up-to-date
system. No change in the estimate was made. :

3.17, 3.18 Repair piping manifold and pipe gallery piping. PACE estimates $144,000 and
$1,274,000. We understand that the replacement plan is driven by failing piping and
undersized piping and valving. Improvements are not vitally necessary to continued operation
but should be implemented to insure 20 mgd reliable capacity. Considerable research and
analysis of various components involved in area of needed improvements beyond the scope
of this effort would be required to develop an independent estimate. No change in the
estimate was made.

3.19 Repair lime feed system. PACE estimate is $100,000. Staff reports this cost covers
incidental items such as improvements to conveyance and application system and perhaps a
“water champ” or similar mixing device at the point of application. It appears that a $100,000
budget shouid be adequate. No change in the estimate was made.

3.20 Improve backwash piping. PACE estimates $150,000. This item covers staff
recommended changes to eliminate aging piping and valving to improve reliability at 20 mgd.
Perhaps some work could be deferred to the future as plant demand increases. No change in
the estimate was made.



3.21 Replace existing power supply. PACE estimate is $1,856,000. No change in the
estimate was made.

3.22 Finished water pipeline. PACE estimate is $4,934,000. This cost covers a parallel
pipeline to transmit the added capacity to the distribution system reservoir. The costs were
reviewed and appear reasonable. No change in the estimate was made.

3.23 Raw water pipeline. PACE estimated $1,480,190. This item is for the expected costs to
replace and parallel existing piping from the intake structure to the treatment plant. These
costs cover boring under the roadway between the plant and the intake. The costs appear to
be reasonable. No change in the estimate was made.

3.24 Air scour. The PACE estimate is $1,231,000. The VE team position is that the existing
surface wash system is adequate which was confirmed by operating staff. The cost estimate
is reduced by $1,231,000.

The adjustments to the estimated cost to rehabilitate the plant were a deduction of
$1,231,000 for deleting the air scour and an addition of $110,000 for piping associated with
the solids handling equipment for a net reduction of $1,121,000.
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11.

12.

13.
14.

15.

16.

17.

18.

Check adequacy of filter rate of flow controllers in existing plant at flow of 20 mgd.
Check loading rates on clarifiers in existing plant at flow of 20 mgd.

New plant — add mixing and flocculation, need to add contact time ahead of
membranes to oxidize manganese.

New plant — provide disinfection to meet requirements for ground water under the
influence of surface water.

New plant — conduct pilot test on-site, check membrane fouling/cleaning, flux
rates, water quality produced.

Test water from pilot plant for tastes and odor, use odor panel.

New plant — check cost to see if cost for waste line to sewer is included.

New plant — check size of building to be sure room adequate for maintenance.
Assess results of THM tests in deciding on disinfection approach.

. Consider use of Weyerhauser intake to obtain Columbia River Water and treat at

Mint Farm site.

Consider alternate route for new pipeline from Mint Farm site to distribution
system to create loop.

Consider use of multiple lines from Mint Farm site to distribution system rather
than one pipeline to distribution system.

New plant — consider aeration and detention as alternate to chemical oxidation.
Use backwash water treatment system such as small DensaDeg unit instead of
dedicating a membrane module to backwash water treatment.

Labor cost used in October 2006 Source Analysis Report, Table 8, Annual
Operating Costs, used labor rates not including benefits and, as a result, total
labor costs are understated by a factor of about two.

Membrane replacement costs are not included in the Mint Farm costs (page 46
October 2006 Source Analysis Report) in the O&M costs for the Mint Farm
membrane treatment plant. Membrane replacement costs based on 7-10 year
replacement cycle should be included.

Current design shows wells pumping directly into membrane system strainers.
Per manufacturer recommendations, well pumps should discharge to a feed tank.
Reactive silica concentrations in Mirant well are high. Analyze for reactive silica in
pilot tests. Reactive silica could cause treatment issues which need to be
addressed in pilot study.
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MODEL MC-2000 SR

ELLICOTT INTERMATIONAL

1611 Bush Street
Baltimore, MD
1230 LS. A

MACHINE SPECIFICATIONS

MUD CAT machines are operating
in & growing fist of countries
throughout the world. To obtain
complete information, call the MUD
CAT DIVISION of ELLICOTT
MACHINE CORPORATION
Phone: 410-837-7900

Fax: 410-752-3294
www.dredge.com

FCpgrright 2000
Ettrost ramraatiors)

. | Length (D.A) 47.58 1 {14.5 m)
.| Width {O.AL) BAH (2.6 m)
| Gen Height (OLA) 85 # (2.6 m)
1 General | Weight (dry) 28,300 ths {12,860 k)
1 Draft (fully Inaded) 250 {0.76 m)
- Maxirmum Dredging Depth 20 ft (6.1 m)
| Fusl Capacily 500 gal {1,890 i
- Type Single-Pitch-Gounter Flight
- Pitch 11in {280 mm}
Diameter Over Flights 19.825 in {498 mm)
| Auger | Diameter Over Knives 24 in {610 mm)
| Assembly | 5uera) widin 8.5 H (2.6 m)
RPM-Max 83.5
t Torque-bax 22.000 in, Ibs {3,937 kg om)
Power 30 HP (22,4 kw)
Features: shroud for low turbidity (forward and reverse dredging)
- Engine Caterpillar 3208 272 HP (203 kw} (Continuous) & 2400 RPM
1 The MC-2000 submerged pump can be supplied with two different types of
impetlers:
. Dredge Pump Sludge Pump
v Make Ellicoit Ellicott
. Main Pump | Impeller Type Closed Hecessed
Impeller Dia, 24 in (610 mm) 25 in (635 mmj
-1 Suction Size 16 in (254 mm) 10 in {254 mm)
Discharge Size 8 in {203 mm}) 8 in (203 mm}
Particie Clearance B in {152 mm) 8in (203 mm)
Capacity-Water
(GPM & Faat TDH} 25009143 2000 @ 105
(liters/min @m/TOH)  BB0@44 528 & 32
Speed-RPM B59 B&G
Drive Hydraulic Vang Motor Hydrautic Vane Motor
HP 155 (116 kw) 155 {118 kw)
Hydraulic | pyqy 3 Section Tandem Gear Type
System RPM 2400
Reservoir Capacily 245 gal {927 L)
Working Pressure-Max 2500 P8I {17.24 M Pa)
Features: 12 VDC Electrical - Hydraulic Controls Suitable for Dredge
Automation
Propulsion | Type Triple Wrap Friction Drive Winch
‘ Make Ellicott
Line Puli-Max 2300 Ibs {1,045 k)
Line Speed-Max 50 fpm {15.24 mp/min}
Rope Diameter & Type 378 in 6x37 IWRC
Drum Diameter 228in (572 mym)
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Crisafull's self-propelled Rotomite dredges Page 1 of 4

Crisafulli Dredges &

Crisafulli Rotomites™ - self-propelled diesel dredges
Can dredge about anywhere without cumbersome cabling

Home Page|Rotomites|Rentals|Customers|Components
Applications ~ Municipal|Applications - Industrial|Questionnaire|Search Site

Crisafulli Rotomite™ Dredges
Crisafulli builds diesel powered, self-propelled, maneuverable, manned Rotomite dredges to
provide customers with maximum versatility, ease of use, economy, and productivity for

applications in five market sectors - industry (including utilities), municipalities, dredging
contractors, state and federal government agencies, and agriculture. Crisafulli customers have

purchased more than 89 Rotomites in the last few years. See Rotomite Customers. See Key
Benefits from ownership of a Rotomite.

Standard Models. Ccrisafulli has built Rotomites for more than twenty-five years and
presently offers three standard models shown below -

See Rotomite-6000 for capabilitie and features. See or dow Rotoite—OOO Brochure.

See Rotomite-8000 for capilities d atres. e o download Rtmlte-SOOO Brochure

mhtml:file://C:\Projects\07-19Cowlitz River\Cost Estimates\Crisafull's self-propelled Rotomite dredg... 8/29/2007



Crisafull's self-propelled Rotomite dredges Page 2 of 4

ee Rotoite-SD-ilD for capabilities and featurs. See or download Rotomite-SD110
Brochure

St

Key Benefits from ownership of a Rotomite

Crisafulli’s Rotomites enable you to
dramatically cut your sludge
management costs.

Owning a Rotomite puts you in
control of your dredging schedule.

When used with a cabled traverse

Self-propelled and steerable the
Rotomite can dredge about
anywhere without the cost and
delays of a cabled traverse system.

system Crisafulli’s exclusive
Pivoting Traverse System increases
productivity 48-95% - i.e., with
only a minute to reposition, you get
100% efficient reverse dredging.

Alternatively, can be used
effectively with a cabled traverse
system

Easily transported to multiple sites

Sophisticated instrumentation
options to measure dredging
performance

We'll custom design your Rotomite
to your specifications.

The most productive cutterheads
available from any source

Simple to maintain

mhtml:file://C:\Projects\07-19Cowlitz River\Cost Estimates\Crisafull's self-propelled Rotomite dredg... 8/29/2007



Crisafull's self-propelled Rotomite dredges Page 3 of 4

¢ Engineered for performance + Reliable and Manufactured to last

¢ High solids dredging performance * Superior after-sale support freom
with minimum turbidity Crisafulli worldwide

Crisafulli's Rotomites are all self-propelled and steerable.
The propulsion and steering system of the Rotomite-6000 and Rotomite-8000 are shown below.
The small, shallow draft, lightweight Rotomite-SD-110 is propelled with a 40 HP outboard

engine coupled with a turnable transom that results in 120 degrees of engine angle on each side
(240 degrees of total engine angie).

¥
s

Stern view of Rotomite-6000
with Pivoting Traverse System
mounted on top

Portable. Each Rotomite can be moved at high speed on US highways and meet all DOT
i i iI i i ight without wide-load compliance.

PR

Standard Options — Custom Models. Crisafulli offers standard options for each of
the three Rotomite dredge series, and, in addition, builds custom versions of each. Earlier
versions of the Rotomite include the Rotomite-180P, and the Rotomite-140P.

See Rotomite-6000 product video in Quick Time Player format. Due to large file size recommend
downloading file to your computer and then play; or contact us to have DVD mailed to you.

HiStOI‘y. Crisafulli introduced the Rotomite-6000 in 2002, then the most recent of several
models of self-propelled Rotomites engineered and manufactured by Crisafulli over more than
twenty-five years. In December 2003, Crisafulli introduced the Rotomite-8000, an 8- inch
dredge with approximately 50% more capability than the Rotomite-6000. In August 2005,
Crisafulli introduced the new shallow draft (17”), lightweight, 4-inch Rotomite-SD-110.

To the left, Rotomite-
6000 with Crisafulli's
patented Pivoting
Traverse System
mounted on top. To the
right, frontal view of

mhtml:file://C:\Projects\07-19Cowlitz River\Cost Estimates\Crisafull's self-propelled Rotomite dredg... 8/29/2007



Crisafull's self-propelled Rotomite dredges Page 4 of 4

. Rotomite cab, mounted
: forward with great view
: for operator, and Cobra
Cutterhead.

Pumps - Dredges - Power Units - Custom or Standard
Manufacturers of reliable Crisafulli products supported by superior
service worldwide
SRS Crisafulli, Inc. - 1610 Crisafulli Drive - P.O. Box 1051 - Glendive, MT 59330 - USA

Phone: 406-365-3393 - Toll free: 800-442-7867 - Fax: 406-365-8088 - E-mail:
srsc@crisafulli.com - www.crisafulli.com

Copyright © 2006 SRS Crisafulli, Inc. All rights reserved.

mhtml:file:/C:\Projects\07-19Cowlitz River\Cost Estimates\Crisafull's self-propelled Rotomite dredg... 8/29/2007
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