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Figure C-1. Oregon Spotted Frog Critical Habitat near the Tumalo Irrigation District.
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NRCS Map Unit Descriptions

Map Unit Name

hwsrdybUnObSparcmsbpas

Cinefals sandy loam 0 to 3 percent siopes

Coviarmp lbamy sand, 0 to 3 percent siopes

Deschutes sandy ioam, 0 to 3 percent siopes

Deschutes sandy loam, 3 %o 8 percent siopes

Deschutes-Stukel complex, 0 10 15 percent slopes

Deskamp loarmy sand, 0 1o 3 percent slopes

Deskamp sandy loam 3 1o 8 percent shpes

Deskamp-Gosney complex, 0 to 8 percent siopes

Gosney stony loamy sand, 3 to 8 percent slopes

Gosney-Rock outcrop-Deskarmp conplex, 0 to 15 percent slopes

Henkle-Fryrear-Lava flow s complex, 0 1o 15 percent slopes

Henkle-Lava flow s-Fryrear complex, 15 to 50 percent siopes

Moustake sandy loam, 0 %o 3 percent sopes.

Houstake sandy loam, very gravely substratum, 0 to 3 percent siopes

Laidiyw sandy loam, 0 %o 15 percent slopes

Lickskilet-Deschutes complex, 0 to 15 percent siopes
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Statz-Deschutes complex, 0 1o 15 percent slopes

Statz-Deschutes complex, 15 to 30 percent sicpes

Stukel-Deschutes-Rock oulcrop complex, 0 %o 15 percent slopes

Tetharow -Clovkamp complex, 8 to S0 percent siopes

Tumalo sandy loam, 0 o 3 percent siopes

Tumalo sandy loam 3 %o 8 percent siopes.

Wanoga sandy loam, 0 1o 15 percent siopes

‘Wanoga sandy loarm, 15 to 30 percent siopes

Wanoga-Fremkle-Henkle complex, 15 1o 30 percent sicpas

Wanoga-Fremkle-Rock oulcrop complex, 0 1o 15 percent slopes

Wit sandy loam, 0 to 15 percent siopes

‘Waler

NRCS, SSURGO database for Upper
Deschutes River, Oregon

TID_soltypelegend mud, C&/05/17

Figure C-5. Legend for General Soil Types in Tumalo Irrigation District.
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Figure C-11. Location of the Tumalo Irrigation District within the Socioeconomic Area of Potential
Effect.
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Figure C-12. Waterbodies Included in the Area of Potential Effect for Surface Water Resources.
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D.1 National Economic Development Analysis

Highland Economics LLC

.
-

National Economic
Development
Analysis

Barbara Wyse and Winston Oakley
12/22/2017
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Benefits and Costs

This section provides a National Economic Development (NED) analysis that evaluates the costs
and benefits of the HDPE Pressurized Piping Alternative compared to the No Action Alternative
(referred to as No Action) and the Canal Lining Alternative. Theisanaes NRCS guidelines for

the evaluation of NED benefits as outlined in the NRCS Natural Resources Economics Handbook
and the Economic and Environmental Principles and Guidelines for Water and Related Land
Resources Implementation Studies.

All economic benefits and costs are provided in 2017 dollars, and have been discounted and
amortized to average annualized value using the 2017 federal water resources planning rate of 2.75
percent.

Analysis Parameters

This section describes the genexadmeters of the analysis, including funding sources and interest
rates, the evaluation unit, the project implementation timeline, the period of analysis, and the project
purpose.

Funding

According to TID District Manager (Rieck, Tumalo District Mar2@fEf), nearly all funding is

expected to be provided through grants. If necessary, approximately 25 percent of the project may
be financed. If financing is required, TID expects to apply for funding through the Oregon
Department of Environmental Qualitye@h Water State Revolving Fund. TID expects that funding
from this source would be at an interest rate of 2.5 percent with a 0.5 percent annual fee paid on the
remaining loan balance. These financing costs are not included in the NED analysis. All funding
sources other than PL-886 are from nefederafunds.

EvaluationUnit

There are seven proposed Project Groups in the proposed project. While some of the Project
Groups depend on other Project Groups to produce water saving benefits, as long as the Project
Groups are implemented in the proposed order, each of the Projgxs €arald be completed as
standalone projects and have a positive net benefit. As such, the Project Group is defined as the
evaluation unit. Note that for the incremental analysis, costs for constructing any given Project
Group would not change if it wethee only Project Group to be constructed.

Project Implementation Timeline

At present it is not known what the timing of implementation of the proposed project will be, or
whether implementation will occur in project groups as this depends on the tienlgaatl

Project funding. However, based on conversations with the District manager, it is likely that the
construction will be completed over approximately ten years, with approximately one Project Group
constructed each year. Some project groupsasiehject Group 1 and Project Group 6 are

completed over several years. For all Project Groups, the analysis assumes that full benefits will be
realized the following year after construction is completed (e.g., for Project Group 1, which is
completed in @Gnstruction Year 1, full benefits are realized in Year 2). The analysis also assumes
that Project Groups are completed in numeric order (i.e., Project Group 1 is completed first,
followed by Project Group 2, and so on). This approach is expected yaisidgndtate the net
presenvalueof the proposegrojectasbenefitsareslightlyoverdiscounteddomparedo costsasit

USDA-NRCE D-2 April 201¢
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Is expected that only six months (rather than one year) will lapse between incurring construction

costs for each Project Group and realizing benefits from each Project Group.

Table A. Construction Timeline and Construction Costs by Funding Source, Desclagt Watershed, Oregon,

2017

Construction Works of Public Law 8?;566 Other, Non-Federal| Total Construction

Year Improvement Funds Funds Costs
0 Project Group 1 $2,385,50 $729,50( $3,115,00
1 Project Group 1 $2,385,50 $729,50( $3,115,00
2 Project Group 2 $2,582,00 $799,000 $3,381,00
3 Project Group 2 $2,975,00 $921,00( $3,896,00
4 Project Group 3 $3,020,00 $944,00( $3,964,00
5 Project Group 4 $3,560,00 $1,108,00 $4,668,00
6 Project Group 5 $2,966,00 $927,00( $3,893,00
7 Project Group 6 $2,644,00 $815,667 $3,459,66
8 Project Group 6 $4,725,00 $1,451,661 $6,176,66]
9 Project Group 6 $2,573,00 $2,434,661 $5,007,66]
10 Project Group 7 $265,00( $1,748,00 $2,013,00(
Total project $30,081,00 $12,608,00 $42,689,00

1/ Price Base2017dollars Prepared Apr2018

Period of Analysis

The period of analysis for each Project Group is defined as 101 to 102 years since the installation
period varies from one to two years for each Project Group and 100 years is the expected project life
of buried HDPE pipes and lined canals. Across the Bewect Groups, the period of analysis is

111 years (Year 0 to Year 110). Construction/installation of Project Group 1 is assumed to occur in
Years 0 and 1, with project life from Year 2 to Year 101. As shown in Table A, in general, another
project groups assumed to be installed in each of the following years, with Project Group 7

assumed to be installed in Year 10, with project life from Year 11 through Year 110. Per TID and
Black Rock Consulting (Crew, 2017), during the life of the pipes, replaostaame expected to

be the same as existing costs, so there are no key replacement cost considerations in determining the
period ofanalysis.

Project Purpose

The piping infrastructure is multipurpose, providing habitat benefits, agricultural production

benefits, energy cost saving benefits, and potentially, recreation benefits. As there are no project cost
items that separately serve a single purpose, this analysis does not allocate costs or benefits by
purpose.

Proposed Project Costs

Table B (NWPM 506.11, Economic Table 1), Table C (NWPM 506.12, Economic Table 2), and
Table D (NWPM 506.18, Economic Table 4) below summarize installation costs, distribution of

costs, and total annual average costs for the HDPE Pressurized Pipinydl{@&tot that

Economic Table 3, Structural Dataams with planned storage capacity, is omitted as there are no
proposed dams). Tables E, F, and G present other direct costs associated with reduced groundwater

USDA-NRCE D-3 April 201¢
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recharge resulting from piping or lining of the canals. The subsections below provide detail on the
derivation of the values in the tables.
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Table B.

Economic Table 1i Estimated Installation Cost of HDPE Pressurized Piping Alternative Water Resource Project Measures, Deschutes Watershed,

Oregon, 2017%

Estimated cost (dollars}/
Number .
Works of Unit o Federl;n:bllc Lav'\\/l:n3566 Funds OthNe(r):unds
improvement Fg (:]%gal Federal | Total land Federal Total F(le;nedral Federal Total Total
land NRCS? land NRCS land

Project Group 1| Feet 0 10,206 10,206 $0 $4,771,00( $4,771,00 $0 $1,459,00( $1,459,00( $6,230,00
Project Group 2| Feet 11,660 72,800 84,460 $767,000 $4,790,00( $5,557,00( $237,00¢ $1,483,00( $1,720,00( $7,277,00
Project Group 3| Feet 2,193| 23,326/ 25,519 $260,000 $2,760,00( $3,020,00 $81,000 $863,00( $944,000 $3,964,00
Project Group 4| Feet 9,634/ 51,917 61,551 $557,000  $3,003,00( $3,560,00( $173,000 $935,000 $1,108,00( $4,668,00
Project Group 5| Feet 1,620, 54,3300 55,950 $86,000 $2,880,00( $2,966,00 $27,000 $900,00( $927,000 $3,893,00
Project Group 6| Feet 436| 89,727 90,163 $48,000 $9,894,00( $9,942,00 $23,000 $4,679,00( $4,702,00( $14,644,00
Project Group 7| Feet 0 35,650 35,650 $0 $265,000 $265,000 $0 $1,748,00( $1,748,00( $2,013,00
Total project Feet 25,544 337,955 363,499 $1,718,00( $28,363,00( $30,081,00( $541,00¢ $12,067,00( $12,608,00( $42,689,00
1/ Price Base017dollars Prepared Apr018

2/Project cost as identified in the Tumalo Irrigation District System Improvement Plan prepared by Black Rock Coysutitrejed@d 2017 dollars and
including an additional three percent project administration cost and eight percent teclamcalasist

3/Federal agency responsible for assisting in installation of works of improvement.

4/ BLM land. The Project would cross BLM land, however BLM is not assisting in the installation of the works of improvement.
Note: Figures may not sum due tonding
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Table C. Economic Table Z Estimated Cost Distribution of HDPE Pressurized Piping Alternative Water Resource Project Measures, Deschutes
Watershed, Oregon, 2017

Works of
Improve- Installation Costs- PL 83-566 Funds Installation Cost- Other Funds Total
ment ot installation
Piping Construction | Engineering :{;z{?ncg Pubggé_aw Construction | Engineering APJ%J';CE Total Other costs
Projec; Group  $4,049,00 $161,000  $561,000 $4,771,00(  $1,349,00 $54,000  $56,000 $1,459,00(  $6,230,00!
Projeczt Group g4 649,00 $254,000 $654,000 $5,557,00(  $1,549,00 $86,000  $85,000 $1,720,00( $7,277,00(
Projec; Group ¢ 541,00 $124,000 $355,000 $3,020,00 $847,00( $41,000  $56,000  $944,000  $3,964,00(
Projecj Group ¢ 973,00 $168,000 $419,000 $3,560,00 $990,00( $56,000  $62,000 $1,108,00( $4,668,00(
ijecé Group 2 460,00 $157,000 $349,000 $2,966,00 $820,00( $52,000  $55000  $927,000 $3,893,00!
P“’jecé Group  $8.228,00 $397,000 $1,317,00( $9,942,00(  $4,418,00 $132,000 $152,000 $4,702,00( $14,644,00
Projec; Group $0 $85,000 $180,000  $265,00(  $1,681,00 $29,000  $38,000 $1,748,00( $2,013,00(
TC%TSATLS $24,900,00( $1,346,00( $3,835,00( $30,081,00( $11,654,00  $450,000 $504,000 $12,608,00( $42,689,00

Note: Totals may not sum dweounding. Prepared Aprit018
1/ Price base: 2017 dollars

2/Project cost as identified in the Tumalo Irrigation District System Improvement Plan prepared by Black Rock CofisufiofefedGd 2017 dollars and
including an additional three percent project administration cost and eight percent tectaricel essisOf total estimated costs presented in the System
Improvement Plan, Black Rock Consulting estimated 75 percent is for construction and 25 percent for engineering.

3/ Project Admin includes project administration, technical assistance costsnistirosts.
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Average annual costs include those associated with installation and other direct costs. There are two
primary types of other direct costs: increased pumping costs from increased depth to groundwater
due to reduced recharge, and potential reduction ietmestiues to area residents due to the

removal of canals. Only increased pumping costs are quantified in this NED as the aesthetic costs
are not quantifiable with the available information available. Project Group 1 will also incur another
direct costsssociated with carbon emissions (as the increased pumping throughout the central
Deschutes Basin associated with reduced recharge slightly outweigh the reduced pumping in TID
from pressurization). Based on TID past experience of piping of irrigatigrtteeulstrict

expects cost savings, not cost increases for maintenance/repair/replacement of infrastructure from
the HDPE Pressurized Piping Alternative (Rieck, Tumalo Irrigation District Manager, 2017).

Table D. Economic Table 4 Estimated Average Annual NED Costs for HDPE Pressurized Piping
Alternative, Deschutes Watershed, Oregon, 2017$

Works of Project Outlays Other Direct Cost$ Total
Improvement? (Amortization of Installation Cost) (Increased Pumping Costs

Elsewhere in Basin from

Reduced GW Recharge)
Project Group 1 $181,000 $6,000 $187,000
Project Group 2 $200,000 $2,000 $202,000
Project Group 3 $105,000 $1,000 $106,000
Project Group 4 $120,000 $1,000 $121,000
Project Group 5 $97,000 $1,000 $98,000
Project Group 6 $346,000 $4,000 $350,000
Project Group 7 $45,000 $1,000 $46,000
Total $1,094,000 $16,000 $1,110,000
Note: Totals may not sum dweounding. Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgperaedt75

2/ This assumes approximately one project group will be completed in each year, such that Group 1 is completed in
Year 1 and Group 7 is completedear 10.

3/ Other direct costs include the uncompensated economic losses due to changes in resource use or associated with
installation, operation or replacement of project structures. For Project Gifugker direct costs are presented

for increasd pumping costs elsewhere in the basin from reduced groundwater recharge (i.e. seepage from unlined
canals). For Project Group 1, other direct costs include the cost of increased carbon emissions associated with
increased groundwater pumping energyruab ¢ther project groups, total groundwater energy use declines so

carbon is a benefit). This does not include operations, maintenance, and repair costs because these decline under the
HDPE Pressurized Piping Alternative, so these are presented &t a bene

Project Installation Costs

According to the 2016 System Improvement Plan conducted for Tumalo Irrigation District (Black
Rock Consulting, 2016), and subsequent conversations with the District, the cost of piping and
associated farm turnouts is $37,6%1 (2016 dollars). See Appendix D.3 for detailed cost

derivation by pipe size, cost category, etc. All values in this analysis are presented in 2017 dollar
values, and rounded to the nearest $1,000 value. To convert this cost to 2017 dollagss this analy
inflates the cost by 1.63 percent annually, which is the average annual increase in the RS Means
construction cost index during the period July 2011 to July 2016 (RS Means, 2017). The resulting
estimated capital cost in 2017 dollars is approxim&&g¢&600. Of total estimated costs, Black
Rock Consulting estimated the proportion that is for construction and the proportion that is for
engineering (which varied by Project Group).
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Adding an additional three percent fekimd project administration from TID and eighrcent

technical assistance from NRCS, as well as permitting costs totaling $120,000, the total cost for the
HDPE Pressurized Piping Alternative in 2017 dollars is estimated at $42,689,000. The average
annual cost by Project Group is shown in TablatD tetal average annual costs in 2017 dollars
totaling to $1,110,000 for the HDPE Pressurized Piping Alternative (assuming piping projects are
completed in the order shown in Table D). The total cost for the Canal Lining Alternative is
estimated at $84,0800.

Other Direct Costs: Groundwater Recharge Costs

Seepage of water from canals is one source of recharge for groundwater in the Deschutes Basin.
Reduced recharge from canals may lead to groundwater declines, and thereby increase pumping
costs for algroundwater users in the basin. This section estimates this potential cost of the project.
A 2013 study by the US Geological Survey estimated the effects on groundwater recharge of
changes in climate (reduced precipitation), groundwater pumping, dimihcgaiadl piping. The

study used data for the period 1997 to 2008. An important caveat to using the data and findings
from this study is that the effects of lining TID canals may be different than previous lining
projects that have occurred throughouttrral basin.

The study indicates that since the 18i@0s, groundwater levels have dropped by approximately 5

to 14 feet in the central part of the Deschutes Basin that extends north from near Benham Falls to
Lower Bridge, and east from Sisters tadhemunity of Powell Butte. It also finds that

approximately 10 percent of this decline in groundwater level is due to canal lining and pumping
during this period, or approximately 0.5 to 1.4 feet. This is modeled as a result of a reduction of
recharge fronrrigation canal leakage of 58,000-faetg AF) annually. This NED analysis uses

this data to first estimate the effect of reduced irrigation canal seepage from the alternatives on
groundwater levels, and then uses these data to roughly approxchatgtha the cost of

pumping for all groundwater users in the Deschutes Basin of the HDPE Pressurized Piping
Alternative and the Canal Lining Alternative.

The cumulative effect of piping over they&a@r period of study (1997 to 2008) was 58,000 AF.
Assuming a uniform increase in canal lining/piping over this timeframe, in 1997 there was a
decreased canal seepage of 4,833 AF, rising each year by aBofffeudtB3nere was a

reduced canal seepage in 2008 of 58,000 AF. Cumulatively, this represents 377,000 AF of reduced
recharge from canals during this time period. The USGS study finds that this level of reduced
recharge caused an overall groundwaténedegcthe central basin of 0.5 to 1.4 feet. These data
suggest that the average relationship between canal recharge and groundwater levels in this part of
the basin is approximately 1 foot of groundwater elevation drop per 377,000 AF of reduced canal
reclarge, though local effects may be much higher or lower.

The HDPE Pressurized Piping Alternative would reduce canal seepage, and associated groundwater
recharge, by up to approximately 15,116 AF annually in this part of the Deschutes Basin once all
Project Groups are complete (see Appendix D for detailedidemfaeduced canal seepage).

On average, for this part of the central basin, this translates into a decreased groundwater elevation
of approximately 0.04 feet annually (based on information presented above that a 1 foot
groundwater elevation drop iseoted to result from reduced recharge of 377,000 AF, so the

1Per Kenneth Rieck, Tumalo District Manager, July 2017.
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corresponding drop from 15,116 AF is 0.04 since 15,116 AF divided by 377,000 ARns 0.04)
important caveat is that localized effects on groundwater of the HDPE Pressurized Piping
Alternative would differ throughout the central basin. Over the course of approximately 100 years,
this annual drop results in a cumulative decreased avenadwasnelevation in the central

basin of 4.0 feet (note that this drop in pumping elevation would have small effects on pumping
costs, but would not be expected to result in the need for drilling deeper wells or replacing pumps
at a faster rate).

This amlysis combines this decreased groundwater elevation for each yearyednanalysis

period with the estimated volume of groundwater pumping in the central Deschutes Basin to
estimate the total increased cost of groundwater pumping in the Basimeales to decreased

recharge from the action alternatives of canal piping or lining. The USGS report identified
approximately 25,000 AF per year of groundwater pumping for public supply and about 25,000 AF
per year of groundwater pumping for irrigatiee A 2006 report for the Deschutes Water

Alliance on future groundwater use indicates that public supply use may increase by an average of
2.5percent annually (the report projected an increase of consumptive groundwater use from 35,895
to 58,594 over the 3@ar period from 2005 to 2025) (Newton Consultants, 2006). Assuming this
growth rate in pumping continues over theyEht analysis perigglpundwater pumping over

100 years may rise to 591,00@akually.

In terms of power rates, according to the 0ater System Master Plan Update Optimization Study
most of the City of Bendds 25 gr oue®Bwhiteer wel
three wells fall under Rate Schedule 30 (Optimatics, 2010). The current marginal cost for the City

to pump groundwater is expected to be approximately $0.05970 petialowiitvh) under

Schedule 28 (Pacific Power, 2017). Farmers whoctrsatgleo irrigate fall under Schedule 41,

which applies the same price to all electricity used during the summer (April 1 to November 30).
This rate is $0.09624/kWh, which this analysis assumes is the marginal cost to farmers for pumping
groundwatet.

Under the No Action scenario, groundwater levels would still decline. The USGS study cited above
notes that groundwater levels in the area between Clines Butte and Redmond (the closest area in
the study to the proposed project) fell approximately 1Zdetifdom 1994 to 2008 from a

combination of climate, increases in groundwater pumping, and reduced groundwater recharge
from canal lining (Gannett & Lite, 2013). This is an average drop of roughly one foot per year,
which we assume will continue underdtbion. Data from the Oregon Department of Water
Resources indicate that depths to groundwater vary widely within the area; depths in Bend are
around 740 feet, while depths near Redmond are about 265 feet (Oregon Department of Water
Resources, 2016). FbetNo Action scenario, we assume a current average groundwater pumping
depth in the Central Deschutes Basin of 500 feet; assumirfigat dnep in groundwater depth

2The costs to power a pump represent the vast majority of variable costs of puigiatiog. Maintenance costs on

electric pumps are minimal. One study estimated that maintenance costs represented only one to four percent of the
variable costs of pumping, with electricity costs comprising the ot®8r@&cent (Robinson, 2002). Tosts of

diesel pumps show a similar pattern. Because maintenance costs are such a small part of the variable costs of irrigation
pumping and would have a small effect on expected average annual values, only energy costs are included in this
analysis.
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in each year, over 100 years in the No Action, groundwater depths will be approximately 600 feet.
Over the course of 100 years, the HDPE Pressurized Piping Alternative and the Canal Lining
Alternative both result in a pumping depth of approximately 60dr f&e increased depth to
groundwater of four feet compared to the No Action Alternative.

Table E.
Approximate Depth to Groundwater in Central Deschutes Basin, Deschutes Watershed, Oregon

Year Volume Average Depth to Groundwater (feet)

Pumped (acre |™"N5"Action HDPE Canal Lining

feet per year) Pressurized Alternative

Piping Alternative
(NED
Alternative)

1 51,000 500 500 500
10 64,000 510 510 510
20 82,000 520 521 521
30 105,000 530 531 531
40 134,000 540 542 542
50 172,000 550 552 552
60 220,000 560 562 562
70 282,000 570 573 573
80 360,000 580 583 583
90 461,000 590 594 594
100 591,000 600 604 604

Prepared April 2018

Applying the electricity prices, and assuming a pump irrigation efficiency of ?0gretaesing

the volume of pumping and pumping depths shown in Table E, the total cost of groundwater
pumping under No Action is projected to grow from around $2.9 million in Year 1 to $17.6 million
in Year 100.

The increased depth to groundwater duedtaesl recharge results in higher pumping costs in the
Action alternatives (HDPE Pressurized Piping Alternative and the Canal Lining Alternative). The
increased cost to groundwater pumpers over thgedb@valuation period rises in each year as the
cumuldive effect of reduced recharge may cause the groundwater elevation to continue to decline.
For example, as a result of reduced recharge due to installation of Project Group 1, the
groundwater elevation may decline 0.007 feet in Year 1, rising dpdabd&gdline by Year 100

(0.007 multiplied by 100), with associated costs rising from approximately $40 to $21,000. In total,
after discounting and amortizing these costs across all Project Groups, the estimated total annual
average NED cost across 100 yiee$$4,000 per year for the HDPE Pressurized Piping

Alternative (see Table F) and $13,000 per year under the Canal Lining Alternative (see Table G).

3As assumed in the Tumalo Irrigation District System Improvement Plan completed by Black Rock Consulting in
2016.
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Table F.
Other Direct Cost of Reduced Recharge Under HDPE Pressurized Piping Alternative, Damutes Watershed,
Oregon, 2017%

Works of Water Water Change in Annual
Improvement Conservation| Conservation| Groundwater | Average NED

(cfs) (AF/Year) Depth Cost

(ftlyear)

Project Group 1 8.5 2,677 0.007 $3,000

Project Group 2 8.0 2,519 0.007 $2,000

Project Group 3 4.3 1,354 0.004 $1,000

Project Group 4 4.9 1,543 0.004 $1,000

Project Group 5 3.5 1,102 0.003 $1,000

Project Group 6 14.6 4,598 0.012 $4,000

Project Group 7 4.2 1,323 0.004 $1,000

Total 48.0 15,116 0.040 $14,000
Note: Totals may not sum dweounding. Prepared Apr018

1/ Pricebase2017dollarsamortizedver100yearstadiscountateof 2. 75percent

Table G. Other Direct Cost of Reduced Recharge Under Canal Lining Alternative, Deschutes Watershed,
Oregon, 2017%

Works of Water Water Change in Annual
Improvement Conservation| Conservation| Groundwater | Average NED
(cfs) (AF/Year) Depth Cost
(ftlyear)

Project Group 1 7.7 2,409 0.006 $2,000
Project Group 2 7.2 2,267 0.006 $2,000
Project Group 3 3.8 1,219 0.003 $1,000
Project Group 4 4.4 1,389 0.004 $1,000
Project Group 5 3.1 992 0.003 $1,000
Project Group 6 13.1 4,138 0.011 $4,000
Project Group 7 3.7 1,190 0.003 $1,000
Total 43.2 13,604 0.036 $13,000

Note: Totals may not sum dweounding. Prepared Apr018

1/ Pricebase2017dollarsamortizecbver100yearsatadiscountateof 2.75percent

Other Direct Costs: Change in Aesthetics and Associated Property/Recreation Values

A potential direct cost is that some local residents may experience adverse effects on property
values and quality of life due to the change in aesthetics from pipinglgh@sanany people

enjoy the aesthetics of the open canals). According to real estate agents in the area, many people
interested in purchasing property in the area are willing to pay more for properties that have a view
of a canal. On the other hand, sgonoperty owners or potential property owners may not want to

have a canal adjacent to their property because of the safety hazard an open canal poses, potentially
limiting the effect on property values.
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In addition to property owners, there may be potential adverse effects on recreators that walk along
the canals. The public can legally access and walk along canals on public lands or where TID has
agreements with landowners (Rieck, Tumalo Irrigatiorctdanager, 2017). The quality and

associated value of this recreation will likely decrease once the canals are piped as open water views
are often sought by trail users. The number of affected recreationists, and the potential change in
value of recreay on trails adjacent to the canals is not known.

The potential aesthetic cost to residential landowners and recreationists is not quantified due to a
lack of available data. Interviewed real estate agents were not able to quantify the potential effect of
a view of the canal. Furthermore, quantification is difficult due to scarce information in the
economic literature. While the economic value of many natural views has been studied (such as for
ocean front property, or of other scenic natural areas]ukeo¥irrigation canals has been

studied little, if at all. As such, while this effect is recognized as a ltkétyscasalysis does not

guantify the potential change in aesthetic values of the proposed project.

Benefits

Table H (NWPM 506.20, Ecamic Table 5a) below summarizes annual average NED project
benefits, while Table | (NWPM 506.21, Economic Table 6) compares them to the annual average
project costs presented in Table D. Onsite damage reduction benefits that will accrue to agriculture
andthe local rural community include increased agricultural production (increased net returns) and
reduced power costs;-gfte quantified benefits include the value of reduced carbon emissions and
the value of enhanced fish and wildlife habitat. Otheitbarafincluded in the analysis that may
result indirectly from the HDPE Pressurized Piping Alternative include the potential for increased
on-farm investment in increased irrigation efficiency (as patrons have more funds to increase
investment in irrigein from increased yields and reduced pumping costs). The analysis recognizes
that instream flows may affect recreation, batlven and adjacent labdsed recreation.

However, aside from positive impacts on fish and wikeléfied recreation (bothlaWife viewing

and fishing) from improved species populations, it is not clear how recreation may be impacted.
Numerous interviews with recreation planners and recreation industry professionals in the area
indicate that effects on boating andi@ter reaation of enhanced instream flows resulting from

the HDPE Pressurized Piping Alternative may be both positive and adverse (depending on the
timing and magnitude of the flows), with no indication of whether there may be net benefits or net
costs to recreatn. As such, this analysis assumes no net impact dislireomd wildlifeelated)

recreation. Table H presents total annual NED benefits, and Table | compares annual NED
benefits and costs.

4Note that increased agricultural production value due to a more reliable water supply to TID patrons may tend to
increase property values (all else equal), which could offset the effect on property values. The value of increased water
supply reliability iguantified and captured below in the discussion on the benefits of increased agricultural production
value. While the aesthetic value and the agricultural production value are not necessarily similar in magnitude, the
population affected (patrons of TlIB)largely the same (there may be some residents in the area who benefit from

canal views who are not patrons of TID).
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Table H. Economic Table 5d& Estimated Average Annual Watershed Protection Damage Reduction Benefits
of HDPE Pressurized Piping Alternative for Tumalo Irrigation District 2017 Watershed Plan, Deschutes
Watershed, Oregon, 2017$

Damage Reduction Benefit, Aveage Annual

ltem Agricultural- related Non-Agricultural-
related

Project Group 1

On-Site Damage Reduction Benefits

Other- Increased Productivity $6,000
Other- Reduced O&M $4,000
Other- Power Cost Savings $1,000
Subtotal $11,00C
Off-Site Damage Reduction Benefits $0
Water Conservation $195,00(
Subtotal $195,00(
Total Quantified Benefits $11,000 $195,00(

Project Group 2

On-Site Damage Reduction Benefits

Other- Increased Productivity $99,00C
Other- Reduced O&M $32,000
Other- Power Cost Savings $49,00C
Subtotal $180,00(

Off-Site Damage Reduction Benefits

Other- Social Value of Carbon (Avoided $19,000

Carbon Emissions)

Water Conservation $174,00(
Subtotal $193,00(
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Total Quantified Benefits $180,00( $193,00¢
Project Group 3
On-Site Damage Reduction Benefits

Other- Increased Productivity $31,00Q

Other- Reduced O&M $9,000

Other- Power Cost Savings $25,00Q
Subtotal $65,000
Off-Site Damage Reduction Benefits

Other- Social Value of Carbon (Avoided $10,000

Carbon Emissions)

Water Conservation $91,000
Subtotal $101,00(
Total Quantified Benefits $65,000 $101,00(¢

Project Group 4
On-Site Damage Reduction Benefits

Other- Increased Productivity $61,000

Other- Reduced O&M $22,00Q

Other- Power Cost Savings $59,00Q
Subtotal $142,00(

Off-Site Damage Reduction Benefits
Other- Social Value of Carbon (Avoided $24,000
Carbon Emissiorns)

Water Conservation $101,00(
Subtotal $125,000

Total Quantified Benefits $142,00( $125,00¢
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Project Group 5

On-Site Damage Reduction Benefits

Other- Increased Productivity

$47,00Q

Other- Reduced O&M

$19,00Q

Other- Power Cost Savings

$31,000

Subtotal

$97,000

Off-Site Damage Reduction Benefits

Carbon Emissions)

Other- Social Value of Carbon (Avoided

$13,000

Water Conservation

$70,000

Subtotal

$83,000

Total Quantified Benefits

$97,000

$83,000

Project Group 6

On-Site Damage Reduction Benefits

Other- Increased Productivity

$136,00(

Other- Reduced O&M

$30,000

Other- Power Cost Savings

$133,00(

Subtotal

$299,00(

Off-Site Damage Reduction Benefits

Carbon Emissions)

Other- Social Value of Carbon (Avoided

$53,000

Water Conservation

$279,00(

Subtotal

$332,00¢

Total Quantified Benefits

$299,00(

$332,00¢

Project Group 7

On-Site Damage Reduction Benefits
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Other- Increased Productivity $27,00Q
Other- Reduced O&M $11,00Q
Other- Power Cost Savings $27,00Q
Subtotal $65,00Q

Off-Site Damage Reduction Benefits

Other- Social Value of Carbon (Avoided $10,000

Carbon Emissions)

Water Conservation $76,000
Subtotal $86,000
Total Quantified Benefits $65,00Q $86,000

Note: Totals may not sum dweounding. Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgperaedt75
2/ These benefits would also accrue to local residents, but the majority of the value would be experienced outside the
proposed project area.
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Table I. Economic Table & Comparison of Average Annual NED Benefits and Costs Under the HDPE Pressurized Piping Alternative, Deschutes
Watershed, Oregon, 201¥$

Works of Agriculture-related Nonagricultural Average Average Benefit
Improvement Annual Annual cost ratio
Intensification | Reduced| Power Carbon Instream Benefits Cost
Oo&M Cost Value Flow Value
Savings
Project Group $6,000 $4,000 $1,000 $0 $195,00( $206,00( $187,00( 1.10
1
Project Group $99,000 $32,00¢ $49,000 $19,00Q $174,00( $373,00( $202,00( 1.85
2
Project Group $31,000 $9,000 $25,000 $10,000 $91,000 $166,00( $106,00( 1.57
3
Project Group $61,000 $22,00(¢ $59,000 $24,00Q $101,00( $267,00( $121,00( 221
4
Project Group $47,000 $19,00¢ $31,000 $13,00Q $70,00( $180,00( $98,000 1.84
5
Project Group $136,00¢ $30,000 $133,00¢ $53,000 $279,00( $631,00( $350,00( 1.80
6
Project Group $27,000 $11,00(¢ $27,000 $10,00Q $76,00( $151,00( $46,00( 3.28
7
Total $407,000 $127,00¢ $325,00¢ $129,00( $986,000 $1,974,00( $1,110,00 1.78
Note: Totals may not sum dweounding Prepared Apr2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rate of 2.75 percent
2/ From Economic Table 4
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The HDPE Pressurized Piping Alternative is also evaluated using an incremental analysis, which
identifies how total costs and benefits change as Project Groups are added. In the incremental
analysis project group pipe sizes and costs remain the saofedmjeet group assessed.

Theengineeringipelinedesigr(pipediameterpressureatingsetc.)isindependentf thenumber

of project groups and the order that the proj
Improvement Plan (TID 2017) describes how the District designed modern pipelines to replace its
open canals and laterals. The District mapped and callgitedetlevation data along its entire

delivery system. The District determined that the system needed to be able to deliver 7.48 gallons
per minute per acre served. The system also needed to be able to handle an upper limit of 9 gallons
per minute per agserved.

As the pipeline is installed from the o0top do
lowest elevations in the district), the design had to account for all of the irrigation demand in the
system. That is, the system had to be designed fautleeditl demand rather than the current

project group demand.

For example, assume that there are two planned project groupshiler gifline to replace a

leaky canal. Project Group | construction is the upper 1 mile of pipeline starting asithre diver
gate. Project Group Il construction is the lower 1 mile. The irrigation demand (water right) for the
Project Group | construction is 5 cfs. The irrigation demand for the Project Group Il construction
is 15 cfs. Total irrigation demand for the pipeliumls 20 cfs.

If the engineer designs a pipeline for 5 cfs for Project Group |, this will be a relatively small
pipeline. This small pipeline will then be connected to the larger Project Group Il pipe. The small
Project Group | pipeline will have to een 20 cfs of flow through a pipeline designed for 5

cfs. This will result in a pipeline that does not meet NRCS design standards, and will likely not
function and meet the goals of the project.

Pipelines typically decrease in size as the irrigatiorddkroaggases with the number of acres
served at lower elevations in the system. Project Groups are not considered when determining when
to reduce from a larger to smaller pipe.

The District used the information and assumptions above to create a hyablautican

determined pipe sizes for each pipeline (canal or lateral to be piped) in the system. The District
designed each pipeline to deliver water under its existing water rights, and these pipelines are not
designed to deliver water under any additiatal rights. The District does not discharge to any
waterbodies or connect with any other distric

While costs are the same for each Project Group in the incremental analysis (as presented in Table
D above), before tHeenefits of pressurization can be achieved, the piping pressure must be greater
than 60 pounds per square inch. For Project Group 1, this does not occur until Project Group 2 is
added. Accordingly, the benefits of pressurization in Group 1 (totalingp&2y@20) are not

realized if it is a stafadbne project (Farmers Conservation Alliance, 2017). Table J shows the
incremental analysis of the Project Groups.
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Table J. Incremental Analysis of Annual NED Costs and Benefits Under the HDPE Pressurized Piping
Alternative for Tumalo Irrigation District 2017 Watershed Plan,
Deschutes Watershed, Oregon, 2017$

Incremental Incremental

Groups Total Costs Costs Total Benefits Benefits Net Benefits
1 $187,000 $204,000 $17,000
1,2 $389,000 $202,000 $579,000 $375,000 $190,000
1,2,3 $495,000 $106,000 $745,000 $166,000 $250,000
12,34 $616,000 $121,000 $1,012,000 $267,000 $396,000
1,2,3,4,5 $714,000 $98,000 $1,192,000 $180,000 $478,000
1,2,3,4,5,6 $1,064,000 $350,000 $1,823,000 $631,000 $759,000
1,2,3,4,5,6,7 $1,110,000 $46,000 $1,974,000 $151,000 $864,000

Note: Totals may not sum doeounding Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgberaedi75

Agricultural Intensification Benefit

While all conserved water (48 cfs under the HDPE Pressurized Régpivagive and 43.2 cfs

under the Canal Lining Alternative) will go to enhance instream flow, through enhanced operational
flexibility and efficiency and reduced canal breaches, the HDPE Pressurized Piping Alternative will
increase water supply reliakility Di st ri ct patrons. The District
it difficult to deliver the correct amount of water to patrons at the correct time, particularly early and

|l ate in the irrigation seas o htsregDire itto divgrtwatere se p
at a reduced rate. At these reduced flow rates, the canals and laterals are more sensitive to small
changes in streamflows at the diversion or deliveries at eacftgelinery. The reduced flow

rates in the open canal dai@rals make it much more challenging for the District to deliver the
sufficient amount of water that patrons need when they need it. For examplef-al@ioiety

near the end of a lateral may receive no water in the morning and excess watamingthehe

District also has to pass excess water, known as carry water, to ensure that adequate water reaches &
pointsof-d el i very when required by patrons accordi
demand subsides, this excess water opeltgtgmilis onto noproductive lands at the ends of the
conveyance system.

In other words, in addition to conservation of 48 cfs from reduced canal seepage, the HDPE
Pressurized Piping Alternative will also increase water supply delivery to TID patrons. This, in turn,
will increase agricultural production value and net retigrswers. Lining the canals under the

Canal Lining Alternative is not expected to bring any reliability enhancements or benefits to
agriculturgbroductionasthesebenefitsequirepressurizatiom.ableK belowsummarizesxpected

future water supply ra@bility under HDPE Pressurized Piping Alternative and the No Action/

Canal Lining Alternative. As shown in the table below, the hydrology of the area results in dry and
wet water years each occurring 30 percent of the time, and average water yegrOopetrent

of the time. Currently, this results in an average water delivery capacity of approximately 3.5 AF per
acre per year to District patrons; with piping, this average annual delivery capacity increases to 5.0
AF per acre perear.
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Recent surveys of TID patrons indicate that grass hay is the predominant crop produced in the
District (Tumalo Irrigation District, 2016), although some high value crops such as lavender, garlic,
and hops are also gno. We conservatively model benefits of increased water supply reliability
using hay as the representative crop for the District. According to data from the US Bureau of
Reclamation Agrimet station in Madras, crop consumptive water needs for hayiarh&.dre

AF per year (US Bureau of Reclamation, 2017). As described in the TID System Improvement Plan
(Black Rock Consulting, 2016), irrigation efficiency in the District is approximately 70 percent. This
implies that to fully irrigate grass hay to maeigeld, approximately 4.7 AF per year of water is
needed. Currently, only in wet years do TID patrons receive close to this amount of water
(approximately 4.4 AF per acre per year on average is delivered to TID farms in wet years now).
With the HDPE Prssurized Piping Alternative, TID patrons will be able to fully irrigated grass hay
in average and wet years.

Table K. District Water Delivery Reliability and Grass Hay Yields: No Action vs. HDPE Pressurized Piping
Alternative

Water Year Type Future No Action HDPE Pressurized Piping
Probability Alternative
of Water Water Grass Hay Water Grass Hay
Year Type | Delivery to Yield Delivery to Yield
Farm (Ton/Yr) Farm (Ton/Yr)
(AF/YT) (AF/YT)
Dry 30% 19 3.0 3.9 4.0
Average 40% 3.9 4.0 5.5 4.5
Wet 30% 4.4 4.5 55 4.5
Average Annual Value 3.5 3.9 5.0 4.4

Prepared April 2018

Currently, in dry water years grass hay yields are approximately 3 ton per acre (slightly less than the
county average); average Yields of grass hay are 4 ton per acre; and in wet years yields are estimatec
at 4.5 ton per acre (Rieck, Tumalo Irrigatiomi@idanager, 2017This translates into an average
estimated yield of approximately 3.9 tons grass hay per acre per year. As shown below in Table L,
the average estimate annual net return for this yield is estimated at $270 per acre. With increased
water supply deliveries, yields in dry and average water years are expected to increase, such that
average annual yields in the District are expected to increase by approxithatetgrofeee

Table K), from an average of approximately 3.9 tons pew dctadns per acre. Assuming a price

of $213.66 per ténthis translates into increased production value of over $a0feper

Recognizing that costs also rise with increased harvest (and also rise with very low water supplies),
this analysis estimaths difference in net returns with a more reliable water supply using published

®The NRCS Water Resources Handbook for Economics instructs that yields used in NRCS evaluations should be the
difference between current conditions and with projectcondgéi. Current yields are to be
managementé. TID does not collect or report on yield d:
in TID, reported through the Tumalo Irrigation District manager (Rieck, Tumalo Dliatvager, 2017).

6Based on State of Oregon normalized price data for all hay, accessed through Economic Research Service (ERS),
online at https:/ivww.ers.usda.gov/dgpaoducts/namalizeeprices/.
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grass hay and alfalfa hay enterprise budgets (to model representative grass hay production costs and
returns) (Oregon State University, 2009) (University of Idaho, 2015). Production costs were

updated to current (2017) values using the Producers RricéNASS, 2017). The information

from the publication on grass hay production costs from University of Idaho was supplemented by
information from irrigators in the area. Specifically, for low water years the irrigation labor costs

were modeled to be doulbleen compared to average and wet years due to the frequency of

moving equipment relative to the amount of water used in irrigation. Further, because hay is a
perennial crop and benefits are reported in annual terms, the establishment costs of peoduction a
amortized at the Federal water resource discount rate (2.75%) over the life of the grass hay stand (6
years) (NRCS, 2017). As shown in Table L below, net returns increase with increased yield, such that
the average net economic benefit of increasiagédhege yield by 0.5 ton is just over $&cper

Table L. Grass Hay Yields and Net Returns: No Action vs. HDPE Pressurized Piping Alternative

Variable Low Medium High Weighted Average
Water Water Water $/Acre Return
Delivery Delivery | Delivery (20179

Yield (Ton/Acre/Year) 3.0 4.0 4.5

Net Return ($/Year) $200 $381 $451

HDPE Pressurized Piping Alternative 0% 30% 70% $430
Water Delivery Probability (%)/Net Return ($)

No Action 30% 40% 30% $350
Water Delivery Probability (%)/Net Return ($)

Estimated Increased Average Annual Return $80
1/ Price base017dollars Prepared Apr018

Conservatively assuming harvested acreage is approximately 85 percent of the 7,002 District acreage
currently served (up to 10 percent of TID acreage may not be cropped, and some may be fallowed

in anygivenyear)Rieck;TumaloDistrict Manager2017)pr approximatel$,950acresthis equates

to increased net economic value to District patrons of approximately $476,000 per year once all
project groups are constructed (this is the increase over and above the $2.08 million in current and
expected future axage net returns under the No Action Alternative and Canal Lining Alternative).
Table M presents the annual average net return benefit of the HDPE Pressurized Alternative by
Project Group, based on the asmviced.

Table M. Annual Increased Net Returis (Reduced Damage Benefit) of HDPE Pressurized Piping Alternative

by Project Group, Deschutes Watershed, Oregon, 2017$
Works of Acreage | Estimated | Undiscounted | Undiscounted | Undiscounted Average
Improvement | Currently | Annual Future Production Annual Annual NED
Served Average Production Value Under Increased Benefits
Harvested | Value Under HDPE Production (Discounted
Acreage No Pressurized Value and
Action/Canal Piping Amortized)
Lining Alternative
Project Group 94 80 $28,000 $34,000 $6,000 $6,000
1
Project Group| 1,572 1,336 $468,000 $574,000 $107,000 $99,000
2
Project Group 507 431 $151,000 $185,000 $34,000 $31,000
3
Project Group| 1,029 875 $306,000 $376,000 $70,000 $61,000
4
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EF:rOjeCt Group 804 683 $239,000 $294,000 $55,000 $47,000
groject Group| 2,461 2,092 $732,000 $899,000 $167,000 $136,000
;’roject Group 535 454 $159,000 $195,000 $36,000 $27,000
Total 7,002 5,952 $2,083,000 $2,558,000 $476,000 $407,000
Note: Numbers may not sum daeounding. Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgperaedi75
2/As estimated by Black Rock Consulting in the TID System Improvement Plan, 2016.

Operations and Maintenance Cost Savings Benefit

Thecurrent annual operation and maintenance (O&M) costs for TID are roughly $947,000, which
includes maintenance of equipment, buildings, and irrigation systems; payroll expenses; and
administrative expenses (Tumalo Irrigation District, 2017). It is exipacteese costs will

continue in the future under the No Action scenario. Implementing the HDPE Pressurized Piping
Alternative is expected to reduce costs by roughly $147,000 per year as a result of reduced
maintenance and salary expenses. The CanglAliaimative is expected increase maintenance

and administrative costs by about $61,000 per year, which are presented in the table as negative
benefits (Tumalo Irrigation District, 2017). For the HDPE Pressurized Piping Alternative and the
Canal Lining Aérnative, expected operation and maintenance costs were provided by the irrigation
district manager and calculated based on miles of canal that will Beapipsd\ and O allocate

these savings or cost increases to TID for each Project Group.

Table N. Annual Reduced Operation and Maintenance Costs to TID Patrons of HDPE Pressurized Piping
Alternative by Project Group, Deschutes Watershed, Oregon, 2017$

Undiscounted
Undiscounted Annualized Average Annual
Annualized Cost under Undiscounted .
Works of Mileage Cost of No HDPE Annual Benefit N.ED Benefits
Improvement Action Pressurized (Discounted and
o>, Amortized, 20179$
Piping
Alternative

Project Group

1 1.9 $27,000 $23,000 $4,000 $4,000
Project Group

2 16.0 $220,000 $186,000 $34,000 $32,000
Project Group

3 4.8 $66,000 $56,000 $10,000 $9,000
Project Group

4 11.7 $160,000 $135,000 $25,000 $22,000
Project Group

5 10.6 $146,000 $123,000 $23,000 $19,000
Project Group

6 17.1 $235,000 $198,000 $37,000 $30,000

" Estimated operation and maintenance savings for the HDPE Pressurized Piping Alternative include a reduction in
equipment usage, fuel, repairs, and labor. For example, to ensure the irrigation ditch operates properly, open ditch canals
require cleaning tmsure water delivery is unobstructed by debris and repairing infrastructure when there is a blowout.
Labor includes both administration and field time.
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Project Group
6.8 $93,000 $79,000 $14,000 $11,000
Total 68.8 $947,000 $800,000 $147,000 $127,000

Note: Totals may not sum diveounding.

Prepared April 2018
1/ Price base: 2017 dollars amortized over 100 years at a discount rgpercei75

Table O. Annual Increased Operation and Maintenance Costs to TID Patrons of Canal Lining Alternative by
Project Group, Deschutes Watershed, Oregon, 2017%

: Undiscounted
Undiscounted ) . Average Annual
Works of Mileage Annualized Cost Anunnudae“rzggr%?ﬁ X:ﬂ?%ﬁg% NED Benefits
Improvement 9 of No Action Linin (Discounted and
9 Amortized, 20179
Alternative
Project Group
0.1 $27,000 $27,000 $0 $0
Project Group
14.5 $220,000 $234,000 -$14,000 -$13,000
Project Group
3 4.9 $66,000 $71,000 -$5,000 -$4,000
Project Group
4 11.0 $160,000 $171,000 -$11,000 -$9,000
Project Group
5 10.2 $146,000 $156,000 -$10,000 -$8,000
Project Group
6 18.8 $235,000 $253,000 -$18,000 -$14,000
Project Group
7 3.3 $93,000 $96,000 -$3,000 -$2,000
Total 62.8 $947,000 $1,008,000 -$61,000 -$53,000

Note: Totals may not sum dweounding.

Prepared April 2018
1/ Price base: 2017 dollars amortized over 100 years at a discount rgperedt75

Energy Cost Savings and Carbon Benefits

The System Improvement Plan for TID estimates that compared to No Action and the HDPE
Pressurized Piping Alternative, system improvements would result in a net energy savings of
4,002,951 kWh per year simeée much more efficient for patrons to receive pressurized water than
to pressurize it themselves (Black Rock Consulting, 2016). This cost savings due to this energy
savings is evaluated based on a cost of summer irrigation pumping of $0.09624hger kWh (t
marginal cost for summer irrigation pumping, as noted above.) Table P presents the energy use
under the No Action and Canal Lining Alternative scenarios, and displays the savings to TID
patrons for each Project Group under the HDPE Pressurized Pigimgai#e. Once all project
groups are complete, the savings to TID patrons would be approximately $385,000 each year.
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Table P. Annual Increased Average Energy Cost Savings to TID Patrons of HDPE Pressurized Piping
Alternative by Project Group, Deschutes Watershed, Oregon, 201.7$

Works of Total Annual Annual Reduced Undiscounted Average Annual
Improvement Energy Use Energy Use Annual Annual Energy NED Benefits
Under No Under HDPE Energy Use Cost Savings (Avoided Energy
Action/Canal Pressurized (kWh)2 (20179%) Costs, Discounted
Lining Piping and Amortized,
Alternative Alternative 2017%)
(kWh)
Project Group 81,439 75,738 5,701 $1,000 $1,000
1
Project Group 1,363,656 806,433 557,223 $53,000 $49,000
2
Project Group 439,895 145,144 294,751 $28,000 $25,000
3
Project Group 892,452 197,836 694,616 $67,000 $59,000
4
Project Group 697,222 313,747 383,475 $37,000 $31,000
5
Project Group 2,134,425 435,841 1,698,584 $163,000 $133,000
6
Project Group 463,659 95,669 367,990 $35,000 $27,000
-
Total 6,072,748 2,070,408 4,002,340 $385,000 $325,000
Note: Totals may not sum dweounding. Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgperaedi75
2/ As estimated by Black Rock Consulting in the TID System Improvement Plan, 2016.

Reduced energy use also reduces carbon dioxide emissions from power generation. Every MWh of
reduced ofiarm energy use is estimated to translate into an estimated reduction of 0.75251 metric
tons of carbon emissiotsccordingly, compared to No Actionetannual net energy savings of

the HDPE Pressurized Piping Alternative would redueer@i€sions by approximately 3,012

metric tons (approximately 4,003 MWh multiplied by 0.7521), adjusted to approximately 2,255
metrics tons each year (on average)eéartekaccount the average annual increased energy usage
associated with reduced recharge throughout t#yedi0project life for each Project Group (see

Table Q). To value this reduced carbon emissions, this analysis uses an estimate of theé social cost 0
carbon (which is the estimated total cost to society of emitting carbon related to the expected
damages associated with future climate change). The Environmental Protection Agency and other
federal agencies use a social cost of carbon estimate recdnmnémeléederal Interagency

8This assumes that marginal changes in energy demand are met withhassitifpedduction (renewable energy is
typically used first and then fossil fuel powered generation is then used), such that 100 percent of energy use reduction
and green energyopiuction results in reduced fossil-fu@hered generation. Furthermore, this estimate assumes
0.75251 metric tons of carbon emitted from one MWh of fossil fuel powered electricity generation based on 1) the
current proportion of fuel soureeil, naturahas, and coélfor fossil fuelpowered electrical power generation in the
West, and 2) the associated metric tons of CO2 produced per MWh powered by each fossil fuel source, as reported by
the Energy Information Administration.
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Working Group on the Social Costs of Greenhouse Gases, of approximately $42 per metric ton (2017 dollars) (Interggency Workin
Group on Social Cost of Greenhouse Gases, 2013). At this value, the avoided carbon emissions from the HDPE Pressurized Piping
Alternative provide an estimated average annual benefit of approximately $129,000, as shown in Table R.

Table Q. Annual Average Carbon Emissions (Metric Tons) by Project Group, Deschutes Watershed, Oregon

Works of No Action HDPE Pressurized Piping Net Canal Lining Alternative
Improvement Alternative Carbon
(NED Alternative)
Average Annual Annual Average Annual | Annual Carbon Net Average Annual Net Annual
Carbon Carbon Carbon Emissions, Annual Annual Carbon Carbon
Emissions, Emissions, Emissions, TID Patron Carbon Carbon Emissions, Savings
Basinwide TID Patron Basinwide Pumping Savings | Emissions, TID (Compared
Pumping Pumping Pumping (Compared | Basinwide Patron to No
to No Pumping Pumping Action)
Action)
Project Group 1 N/A 61 N/A 170 -109 N/A 61 102
Project Group 2 N/A 1,026 N/A 718 308 N/A 1,026 100
Project Group 3 N/A 331 N/A 171 160 N/A 331 55
Project Group 4 N/A 672 N/A 222 450 N/A 672 65
Project Group 5 N/A 525 N/A 290 235 N/A 525 48
Project Group 6 N/A 1,606 N/A 566 1040 N/A 1,606 214
Project Group 7 N/A 349 N/A 146 203 N/A 349 67
Total 97,413 4,570 98,170 2,282 2,288 98,065 4,570 652

Note:

Prepared AprR018
1/Note this values rises from 27,920 in Year 1 to 264,031 in Year 109. The average value is 97,413. Carbon emissiertsedaass/groundwater
pumping volume increases throughout the basin through time, and the depth to groundwater alsghriseeetiree to reduced recharge from canals.
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Table R. Annual Increased Average Carbon Cost Savings of HDPE Pressurized Piping Alternative by Project

Group, Deschutes Watershed, Oregon, 2017$

Works of Annual Avoided | Average Anmal Net Average Avoided Average Annual NED
Improvement Emissions Increased Emissions Benefits
(Reduced TID | Emissions (from (Social Cost of Carbon,
Patron Energy Reduced 20179
Use, Metric Recharge,
Tons Carbon) Metric Tons
Carbon)?
Project Group 4 113 -109 -$3,000
1
Project Group 419 111 309 $19,000
Project Group 222 62 160 $10,000
3
Project Group 523 73 450 $24,000
4
Project Group 289 54 235 $13,000
Project Group 1,278 238 1,040 $53,000
Project Group 277 74 203 $10,000
-
Total 3,012 724 2,288 $129,000

Note: Totals may not sum dweounding.

1/ Price base: 2017 dollars amortized over 100 years at a discount rgperment75

Prepared April 2018

2/Additional energy use elsewhere rises through time as the effects of reduced recharge accumulate and cause
groundwater depths to drop over timke Bverage annual energy use increase elsewhere in the basin represents the
average change in energy use across the 50 project years for each Project Group.

3/Note that the average annual NED benefits differs from the change in tons of carbon emjitied imylthe $42

value per metric ton of carbon. The increased emissions rise through time (and are thus highest at later time periods
when the values are most discounted, while the decreased carbon emissions are the same through time).

The Canal Lining lfernative would not provide pressurization, so it would not reduce pumping or
generate carbon benefits. However, it would carry higher carbon costs compared to No Action
because of the increased energy use associated with falling groundwater deigtespetiet to
average roughly 681 metric tons annually. These emissions would incur a cost valued at

approximately $11,000 per year, shown as a cost in Table S below.
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Table S. Annual Increased Average Carbon Costs of Canal Lining Alternative by Project Group, Deschutes
Watershed, Oregon, 2017$

Works of Annual Avoided Emissions Average Annual Average Annual
Improvement (Reduced TID Patron Increased Emissions NED Costs
Energy Use, Metric Tons (from Reduced (Social Cost of
Carbon) Recharge, Metric Tons Carbon, 20173%)
Carbon)?
Project Group 0 102 $2,000
1
Project Group 0 100 $2,000
2
Project Group 0 55 $1,000
3
Project Group 0 65 $1,000
4
Project Group 0 48 $1,000
5
Project Group 0 214 $4,000
6
Project Group 0 67 $1,000
-
Total 0 652 $11,000
Note: Totals may not sum dieounding. Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgbercent75

2/Additional energy use elsewhere rises through time as the effects of reduced recharge accumulate and cause
groundwater depths to drop over timee Bverage annual energy use increase elsewhere in the basin represents the
average change in energy use across the 50 project years for each Project Group.

3/Note that the average annual NED benefits differs from the change in tons of carbon emjtied ke $42

value per metric ton of carbon. The increased emissions rise through time (and are thus highest at later time periods
when the values are most discounted, while the decreased carbon emissions are the same through time).

Public Safety Avoided Costs

Piping irrigation water removes the hazard of drownings in canals, and also eliminates the potential
for unlined canals to fail, with potential damages to downstream property and lives. While TID
routinely experiences canalfail the extent of damage varies dramatically depending on the timing
and location of failure. Given the limited amount of available data on the cost of these canal failures,
this public safety (and property damage reduction) benefit of piping is net amahys analysis.

However, a history of recent drownings in Central Oregon irrigation canals provides evidence that
fast moving water in irrigation canals, often with steep and slippery banks, can be a threat to public
safety. In 2004, a toddler drod/ire a Central Oregon Irrigation District canal, and in 1996 and

1997, respectively, ayigar old boy and a-8ar old man drowned in North Unit Irrigation

District canals (Flowers, 2004). Other drownings may have occurred in the past, as a comprehensive
list of drownings in Central Oregon irrigation canals was not available from the Bureau of
Reclamation or other sources. However, the data indicate at least 3 drownings over the last 21 years
(1996 through 2016), or 0.143 deaths per year during timertodeAs the population in Central

Oregon continues to grow and areas surrounding irrigation canals continue to urbanize, the risk to
public safety will increase.

The HDPE Pressurized Piping Alternative would pipe approximately 69.5 miles of danals at T
which 62.8 miles will consist of nepilyed reaches (6.75 miles are already piped but will be re
piped under the Project). Under the Canal Lining Alternative, the canals will be fenced, which is
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expected to provide public safety benefits, those less than under the HDPE Pressurized Piping
Alternative as fencing does not guarantee all drownings would be prevented.

This section qualitatively discusses the potential magnitude of the publensdiiety piping the
remaining exposed canals in TID. The analysis presents some information on the potential public
safety hazard of the existing unlined irrigation canals (based on the recent history of drownings and
the mileage of exposed canals) atprtiposed for lining/piping.

Levebf PublicSafetyHazard

This analysis estimates the public safety hazard of unlined canals in TID based on past drownings in
unlined canals in Central Oregon. Based on data from Oregon Water Resources Department on
canals in Central Oregon, there are 1,072 miles of irrigatitnic&entral Oregon districts (see

Table T). Starting in the late 1980s and early 1990s, sections of these canals began to be piped, with
the result that today, the OWRD database records that approximately 209 miles have been piped.
Assuming piping ocaed uniformly across the-géar period of 1996 to 2016, there were

approximately 9.9 miles piped each year, leaving approximately 973 miles unpiped on an average
annual basis during this period. Given that there was an average of 0.143 drowningidiaths ann
during this period (3 deaths over 21 years as described above), during that timeframe the annual
drowning risk per mile of exposed canal was 0.000147 (0.143 divided by 973). This may be an
overestimate of risk if there were an abnormally high nahtewnings in the last twenty years

or so, but may also be an underestimate of risk as the population of Bend continues to grow and the
areas around irrigation canals continues to urbanize (thereby increasing the risks of drownings).

Under No Action, TD would continue to have approximately 89 miles of unpiped canal. Assuming
that the three drownings over the past 21 years are representative of future drowning risk, and that
the 0.000147 deaths per mile of exposed canal experienced during thispeipqdadpriate

estimate of future risk, the unpiped canals in TID carry a risk of 0.013 deaths per year.

Table T. Irrigation Canal Mileage by District

District Canal and Lateral Mileage
Arnold Irrigation District 47.3
Central Oregon Irrigation District 430.0
Lone Pine 2.4
North Unit Irrigation District 300.1
Ochoco Irrigation District 100.3
Swalley Irrigation District 27.6
Tumalo Irrigation District 95.8
Three Sisters Irrigation District 68.7
Total 1072.0
Note: Totals may not sum dweounding. Prepared April 2018

Source: Oregon Water Resources Department, database maintained and provided by Jonathon LaMarche on
March @, 2017.

Value of Conserved Water

The value of the conserved irrigation water can be looked at in two ways: the value of increased
water instream, or the value of maintaining irrigated agricultural production value. This analysis
focuses on the value of instream flow as the conserveftovatére HDPE Pressurized Piping
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Alternative will be used to augment instream flows. However, this analysis also presents the value of
water to agriculture as the HDPE Pressurized Piping Alterrsdieal@nces water supply

reliability to the District. (As described elsewhere, the TID agreement to augment flows in Crescent
Creek could further reduce deliveries in the District in the future. This Project provides the water

for this flow augmentatiompyiiting the effects on TID water deliveries of this flow augmentation
agreement).

This section provides several types of information on the value of instream flow. First, this analysis
examines the value that environmental groups, federal agencibsy &madetrs of conservation

have been willing to pay for water conservation projects that restore flow in the Deschutes Basin.
While these values are in fact costs, rather than a measurement of benefit, the amounts paid in the
past for water conservatiomjects to enhance instream flow represent the minimum value to the
funding entities of conserved water projects (benefits as perceived by funding entities are expected
to at least equal costs or funding would not be provided). Similarly, there isitechvealien

market data available for what environmental or governmental groups have paid to directly purchase
water rights and dedicate the water to instream flow. These values also represent the cost of
increasing instream flow, and similar to the datast® of water conservation projects, may
significantly underestimate the full value of instream flow augmentation. This analysis also presents
market information on the value of water rights to irrigators in TID, as this indicates that potential
cost ofpurchasing water rights from these irrigators.

Based on the following discussion, we assume that the economic benefit of instream flow
augmentation would be at least $75/AF/year, such that this enhanced instream flow is estimated to
have a value of appimately $1.13 million value per year once all Project Groups are complete
under the HDPE Pressurized Piping Alternative (because of the timing, on an average annualized
basis the NED benefit is just under $1.0 million as presented in Table V). Thiexpootad to

be reasonable as a proxy for the value to the public of enhanced fish and wildlife populations (which
is the true measure of the economic benefit of enhanced instream flow to benefit fish and wildlife
populations). Values published in theneauc literature are often quite high for enhancements to

trout and other fish and wildlife populations, such as those that would benefit from the instream
flows provided by the action alternatives. As quantitative information on how instream flows will
improve fish and wildlife populations is not available, the analysis is not able to directly measure the
economic benefit of enhanced instream flow. As such, the value of conserved water is directly
estimated using the value of water transactions in teewmdisited States. Transaction value from

the Deschutes Basin itself are not used as there are regulatory limitations on the amount paid for
leased water and much of the water is temporarily leased and donated to instream flows, not
reflecting the true itream flow value of the water.

This value of $75 per AF per year is based on the following information:

1. Prices paid for water by environmental buyers throughout the Western UnitedtB&tes. In
period 2000 to 2009, purchase price of environmental water varied from just over $0 to
nearly $1,665 per AF per year, with an average permanent sale transaction price of $165 per
AF per year. Amongst the 51 permanent water right purchases witls threceadad
volume recorded in the database, the permanent sales price value in 27 transactions (53
percent) was above $75 per AF per year. As discussed at length below, these values paid are
expected to provide a low range estimate of instream flovo\saiety.
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2. Value of water to irrigators in TID. Depending on method used, this is estimatéal at $40
$120 per AF per year (for an average value of water to agriculture of approximately $80 per

AF). This value is important as the value of water to local agriculture is a key factor
determining water sales and lease prices to environmental buyers ectlagadj.e., the
mar gi nal value of
a price for water), and because conserved water avoids potential future reductions in TID

deliveries.

water

to agriculture

Table U. Value Per AF per Year of ter (Market Prices and Value to Agriculture), Deschutes Watershed,
Oregon, 2017$

High Median Average
Type of Value Low Value Value Value Value
Permanent Water Right Transaction in Western US, 2000 to 4 _ _
(Converted to Annual Values) $0 $1,665 $75 $165
Value of Water to TID Irrigators
(Income Capitalization Approach and Sales Price of Water in / $40 $120 N/A ~$80
Transfers, Converted to Annual Values)

Table V shows the estimated average annual benefits of enhanced instream flow for the HDPE
Pressurized Piping Alternative, while Table W shows these benefits for the Canal Piping Alternative.

Table V. Annual Estimated Instream Flow Value of HDPE Pressurid Piping Alternative by Project Group,
Deschutes Watershed, Oregon, 2017$

Project Group Water Conservation Under Instream Annualized Average
HDPE Pressurized Piping Flow Value Net Benefits of

Alternative (AF/year) Under No HDPE Pressurized

Action Piping Alternative
Project Group 1 2,677 $0 $195,000
Project Group 2 2,519 $0 $174,000
Project Group 3 1,354 $0 $91,000
Project Group 4 1,543 $0 $101,000
Project Group 5 1,102 $0 $70,000
Project Group 6 4,598 $0 $279,000
Project Group 7 1,323 $0 $76,000
Total 15,116 $0 $986,000

Note: Totals may not sum dweounding.

Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgiercEat75
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Table W. Annual Estimated Instream Flow Value of Canal Lining Alternative by Project Group, Deschutes
Watershed, Oregon, 2017$

Project Group Water Conservation Under Instream Annualized Average
Canal Lining Alternative Flow Value Net Benefits of Canal
(AF/year) Under No Lining Alternative
Action
Project Group 1 2,409 $0 $176,000
Project Group 2 2,267 $0 $157,000
Project Group 3 1,219 $0 $82,000
Project Group 4 1,389 $0 $91,000
Project Group 5 992 $0 $63,000
Project Group 6 4,138 $0 $251,000
Project Group 7 1,190 $0 $68,000
Total 13,604 $0 $888,000
Note: Totals may not sum dweounding. Prepared April 2018

1/ Price base: 2017 dollars amortized over 100 years at a discount rgteroERt75

Past Costs Paid as a Proxy for Value

Past piping projects in the Deschutes Basin highlight the willingness of funding entities to pay for
instream flow augmentation. These values are evidencenioitiebenefit of the instream flows
purchased, as pereed and experienced by these entities. Project costs paid are indicative of the
minimurperceived benefit as (barring very unusual circumstances) entities only pay for projects for
which they believe benefits exceed costs. Furthermore, funding aygamaatbt necessarily
represent all individuals who value instream flow benefits. Only if all people who value instream
flow were to pay their maximum willingness to pay for instream flow restoration would the value
paid equal the benefits received. lyintls important to recognize that these values fundamentally
representostand not benefits; the values paid are based on the cost to conserve water or for
agriculture to reduce their use of water (as evident through water right transactionsufitane agr

to environmental flows).

In the Deschutes Basin, approximately 90 projects have restored approximately 80,000 AF of water
instream (Central Oregon Irrigation District, 2016). Based on data from the Deschutes River
Conservancy, costs of instredowfaugmentation from piping projects have ranged from
approximately $104,000 to approximately $342,000 per cfs conserved; this may equate to roughly
$300 to $1,000 per AF conserved.

Water rights can be purchased or leased in Oregon. It is importdatthanthe value paid per

AF depends on many variables, including the value of water to the seller, funding available to the
buyer, characteristics of the affected stream/river (including current flow levels, flow targets, and
presence of threatened odangered species), characteristics of the water right (seniority, time of
use, point of diversion, etc.), and the size of the water right.

Water right leases and purchases for environmental purposes across the western United States were
analyzed in a 20@@per (Loomis, Quattlebaum, Brown, & Alexander, 2003). During the timeframe
between 1995 and 1999, six transactions of water right purchases averaged $360 per AF in Oregon,
while five water right leases averaged $114 per AF per year on average aldtegbapes lease
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and purchase price by environmental use, including for riparian areas, for wetlands, for recreation,
and for instream flow. For instream flows, the average purchase price across 18 transactions was
$1,114, while across 35 lease transactions the anaymmaicre foot was $68.

The Bren School of Environmental Science & Management at the University of California, Santa
Barbara maintains a database of water transfers in the Western U.S., and distinguishes between the
terms of the transaction (i.e. salle@ase) and sector of the buyer and seller (e.g. agricultural or
environmental) (Bren School of Environmental Science & Management, University of California,
Santa Barbara, 2017). The two graphs below show more recent sales and leases of water rights by
ervironmental buyers from 2000 to 2009 on a price per AF per year basis. The figures show how
water right transaction values vary widely, but sale prices (amortized to an annual price) typically are
less than $200 per year whileywsr leases typically felow $800 per AF per year (with several
transactions showing prices rising over a $1,000 per AF per year). Amongst the 51 permanent water
right purchases with the sales price and volume recorded in the database, the sales price value in 27
transactions3 percent) was above $75 per AF per year. However, it is also important to note that
the amount paid per AF tends to decline with an increase in water volume traded: weighting the
purchase price by the volume of water sold decreases the average gatenaaestction price to

$20 per AF per year.
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Figure A: Western Water Right Purchases for Environmental Purposes, 2000 to 2009, Price Paid per AF per
Year
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1/Note that dollar per AF purchase prices were amortized using a 2.75 percent interest ratgeardien&Qqferiod
to derive dollar per AF per year values.

Figure B: One Year Water Leases for Environmental Purposes, Price Paid Per AF in Western United States
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Current and Potential Future Water Right Purchase Values in TID

Specific to the Project Area, water rights sold from one irrigator to another within TID have

typically had a purchase price of between $5,000 to $7,500 per acre (Rieck, Tumalo Irrigation
District Manager, 2017). These values are very similar to values provided by area real estate agents
regarding the increased value of property with irrigation water rights, all else equal. Assuming
approximately four AF per year delivered on average te aoremgdistrict, this equates to
approximately $1,250 to $1,875 per AF ($5000 to $7500 per acre divided by four acre feet per acre
delivery), or a value of approximately $40 to $60 per AF per year.

Prices paid for the limited number of agricultural water right sales may not reflect the average value
of water to irrigators in TID and the cost of acquiring water in the future. The value of water to
irrigators in TID (i.e., the increased farm inconme Fraving access to water) is important as it is a

key determinant of the price at which irrigators would be willing to sell water rights (and the price at
which environmental water buyers could obtain water from agricultural water right \Wwhidars

arethe primarywaterightholderghatcouldsellwaterightsto augmeninstreanflows).Theprice

paid per AF in the limited number of current TID water transactions is lower than the value derived
from the effect on farm income of increased accesgéatiami water (income capitalization
approachyBased on the findings in Table L, increasing water delivery from 1.9 to 4.5 AF to TID
farms producing grass hay results in increased farm income of an estimated $80 to $120 per AF per
year. (The range is dodhe fact that the effect of water on farm income depends on the amount

of water availab@water is more valuable in water short years as crop yields are highly impacted by
very low water application. As more water becomes available, the impaessetlimater on crop
revenuealeclines.)

The fact that current water right transactions trade for a lower value than derived through the
income capitalization approach may be because some farms in TID are not commercial farms or are
not farming all of thelands, and so derive less income from some of their water rights than
commercial farms producing grass hay or other crops. This indicates that while some water may
trade for the lower value of approximately $40 to $60 per AF, if instream flow buyers were

purchase water rights, then as more water rights were acquired, the cost per AF would likely rise to
the level as derived through the income capitalization approach (i.e., $80 to $120 per AF).

9This may be because some farms in TID@reommercial farms or are not farming all of their lands, and so derive
less income from some of their water rights than commercial farms producing grass hay or other crops.
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NED Appendix 1 Hay Enterprise Budget

This appendix presents the agsions used in estimating agricultural production benefits. The
agricultural production benefits are estimated using an enterprise budget approach, which identifies
typical costs and returns of producing grass hay in the Deschutes watershed of @npgise. Ent
budgets aim to reflect common practices and relevant costs for grass hay production in the region,
and thus do not represent conditions of any particular farm. Many of the assumptions used in
constructing the enterprise budget were derived frdolltdveing grass hay enterprise budget
publications:

1 Painter, Kathleen et al, 2015 Grass Hay Enterprise Budget, University of Idahof College
Agriculture and Life Sciences (Pai@tb)

1 OregonStatdJniversity SouthCentralalley JrrigatedAlfalfa,EM8352A(OregonState
University)

Operating costs were indexed to 2017 values using the Producer Price Index (NASS, 2017).

Three enterprise budgets were generated for this analysis, based on three water supply delivery
scenarios (low, medium, and high). The primary difference between the three budgets is the yield
(and associated gross return), although irrigation costrialddetween the three water years.

Further details on assumptions and data sources used in this enterprise budget are provided below:

Stand Establishment

This enterprise budget assumes hay is established and the stand is maintaingaav@e&dsix
Establishment costs ($162 per acre) are amortized over these six years at a discount rate equivalent
to the water resources planning rate of 2.75 percent (NRCS, 2017).

Land

Land costs in this budget were calculated for the landlord (ownership tastsnkeant to also

represent the opportunity costs of the land. The land cost calculation is based on a lease agreement
of onethird landowner and twihird tenant crop share (Painter, 2015). The assumed agreement has
the landowner paying land taxes;tbimd of the fertilizer cost, osibird of the chemical cost, and

onethird of the crop insurance. Land costs for the three scenarios for the landlord are therefore
estimated at $166 (low water supply), $227 (medium water supply) and $258 (highylater suppl

Irrigation

The enterprise budget assumes the field is sprinkler irrigated at a cost of $40 per acre, which covers
water, pumping and labor costs. In low water year conditions, the cost to irrigate is assumed to rise
to $80 per acre based on highesrlabsts (more frequent irrigations) (Oregon State University)

(Rieck, Tumalo Irrigation District Manager, 2017).

Labor

Machinery labor costs were assumed to be $16.67 per hour (Painter, 2015), which is slightly higher
than mean hourly wages for agricaltequipment operators ($13.35 per hour), and other
agricultural workers ($16.40) (Bureau of Labor Statistics, 2016). Custom rates for stacking and
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hauling hay at $8.43 per ton are modeled. A management fee of $9.37 per acre is also included in the
enterprise budget fatanagement activities (Painter, 2015).
Inputs (Fertility, Pesticides and Other)

| nput costs are based on University of I dahoo
available online dtttp://web.cals.uidaho.edu/idahoagbiz/enterphsegets/

Machinery and Equipment

The machinery components and associated hourly machinery costs include depreciation, interest,
property taxes, insurance, and housing (Painter, 2015).

Other Expenses

An overhead charge of just over $4 per acre is included to cover general tools, office supplies and
other expenses.

Gross Returns

Yield

Currently (No Action Alternative and Canal Lining Alternative), in dry water years grass hay yields
are approximately 3 ton per acre (slightly less than the county average); average yields of grass hay
are 4 ton per acre; and in wet years yields ardezsain&5 ton per acre (Rieck, Tumalo Irrigation
District Manager, 201*?Y his translates into an average estimated yield of approximately 3.9 tons
grass hay per acre per year. With increased water supply deliveries under the HDPE Pressurized
Piping Alternative, yields in dry and average water years are expected to ihcitegisaystage

annual yields in the District are expected to increase by approximduglfytonefrom an average

of approximately 3.85 tons per acre to 4.35 tons per acre (see the table below)

Table 1: District Water Delivery Reliability and Grass HaYields: No Action vs. Proposed Action

Water Y Probability Future No Action Proposed Project
aT?/rpe ear of Water Water Delivery Grass Hay Water Delivery to | Grass Hay Yield
Year Type | to Farm (AF/Yr) | Yield (Ton/Yr) Farm (AF/Yr) (Ton/Yr)
Dry 30% 1.9 3 3.9 4
Average 40% 3.9 4 55 4.5

9The NRCS Water Resources Handbook for Economics instructs that yields used in NRCS evaluations should be the
di fference between current conditions and with project
management 6. T Depatoeryseld datat This andlyisierelies om yield information from hay producers

in TID, reported through the Tumalo Irrigation District manager (Rieck, Tumalo District Manager, 2017).
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Wet 30%

4.4

4.5

55

4.5

Average Annua

3.45

3.85

5.02

4.35

Prices Received

The price received assumption of $213.66 per ton is based on State of Oregon normalized price data
for all hay, accessed through Economic Research Service (Economic Research Services, 2017).
Normalized prices reported by ERS are intended to smooth etiette of shostun seasonal or

cyclical variation, for key agricultural products.

Enterprise Budget Tables

The following tables present the three enterprise budgets that reflect all costs and returns for the
three water delivery scenarios:

Low Water Delivery Scenario

ltem Quantity Per Unit Price or Cost | Value or
Acre / Unit Cost/
Acre

Low Water Delivery Scenario

Gross Returns

Grass Hay ‘ 3.00 ton $213.66 $640.98

Variable Costs

Fertilizer: ‘ $52.03

Base your rate on your soil test results.

The following fertilizer estimates are typical:

Nitrogen 25 b $0.57 $13.35

Phosphorus 70 lb $0.55 $36.06

Sulfur 10 b $0.28 $2.62

Machinery: $30.68

Fuel 0.00 gal $3.00 $9.41

Lubricants 1 acre $0.00 $0.95

Machinery Repairs 1 acre $0.00 $7.71

Machinery Labor 0.00 acre $17.80 $12.61
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ltem Quantity Per Unit Price or Cost | Value or
Acre / Unit Cost/
Acre
Low Water Delivery Scenario
Custom & Consultants: $26.22
Custom Haul & Stack 3.00 ton $9.00 $25.29
Fertilizer Rental 1 acre $1.00 $0.94
Other: $90.82
Baling twine 3.00 ton $3.85 $10.82
Irrigate $80.00
Operating Interekt $5.74
Total Variable Costs $205.49
Net Returns Above Variable Costs $376.36
Ownership Costs: ‘
Machinery depreciation $0.00 $14.69
Machinery interest $0.00 $9.06
Machinery insurance, taxes sing, licnses $0.00 $2.73
Land Cost* 1 acre $166.19
*Based on share rent percentage:
Landlord 33%
Tenant 67%
Amortization of 2.750% acre $0.00 $29.74
establishment costs**
**Based on years of production: 6
Overhead $4.21
Management fee $9.37
Total Fixed Costs $235.98
Total Costs per Acre $441.48
Total Costs per Unit $147.16
Returns to Risk $199.5(Q
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Medium Water Delivery Scenario
Value or
Quantity Price or Cost/

ltem Per Acre Unit Cost / Unit Acre
Medium Water Delivery Scenario:
Gross Returns
Grass Hay ‘ 4.00 ton $213.66 $854.64
Variable Costs
Fertilizer: $52.03
Base your rate on your soil test results.
The following fertilizer estimates are typical:
Nitrogen 25 Ib $0.57 $13.35
Phosphorus 70 Ib $0.55 $36.06
Sulfur 10 Ib $0.28 $2.62
Machinery: $30.68
Fuel 0.00 gal $3.00 $9.41
Lubricants 1 acre $0.00 $0.95
Machinery Repairs 1 acre $0.00 $7.71
Machinery Labor 0.00 acre $17.80 $12.61
Custom & Consultants: $34.65
Custom Haul & Stack 4.00 ton $9.00 $33.72
Fertilizer Rental 1 acre $1.00 $0.94
Other: $54.42
Baling twine 4.00 ton $3.85 $14.42
Irrigate $40.00
Operating Interest $4.94
Total Variable Costs $176.73
Net Returns Above Variable Costs $599.07
Ownership Costs: ‘
Machinery depreciation $0.00 $14.69
Machinery interest $0.00 $9.06
Machinery insurance, taxes, housing, licenses $0.00 $2.73
Land Cost* 1 acre $227.41
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Value or
Quantity Price or Cost/
ltem Per Acre Unit Cost / Unit Acre
Medium Water Delivery Scenario:
*Based on share rqrarcentae:
Landlord 33%
Tenant 67%
Amortization of acre
establishment costs** 2.750% $0.00 $29.74
**Based on years of production: 6
Overhead $4.21
Management fee $9.37
Total Fixed Costs $297.21
Total Costs per Acre $473.93
Total Costs per Unit $118.48

Returns to Risk

$380.71
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High Water Delivery Scenario
Quantity Per Price or cost/ | Value or

Item Acre Unit Unit Cost/Acre
High Water Delivery Scenario:
Gross Returns
Grass Hay | 4.50 ton $213.66 $961.47
Variable Costs
Fertilizer: $52.03
Base your rate on your soil test results.
The following fertilizer estimates are typical:
Nitrogen 25 Ib $0.57 $13.35
Phosphorus 70 lb $0.55 $36.06
Sulfur 10 Ib $0.28 $2.62
Machinery: $30.68
Fuel 0.00 gal $3.00 $9.41
Lubricants 1 acre $0.00 $0.95
Machinery Repairs 1 acre $0.00 $7.71
Machinery Labor 0.00 acre $17.80 $12.61
Custom & Consultants: $38.87
Custom Haul & Stack 4.50 ton $9.00 $37.93
Fertilizer Rental 1 acre $1.00 $0.94
Other: $56.23
Baling twine 4.50 ton $3.85 $16.23
Irrigate $40.00
Operating Interest $5.11
Total Variable Costs $182.92
Net Returns Above Variable Costs $778.55
Ownership Costs:
Machinery depreciation $0.00 $14.69
Machinery interest $0.00 $9.06
Machinery insurance, taxes, housing, licenses $0.00 $2.73
Land Cost* 1 acre $258.02
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Quantity Per Price or cost/ | Value or
Item Acre Unit Unit Cost/Acre
High Water Delivery Scenario:
*Based on share rent percentage:
Landlord 33%
Tenant 67%
Amortization of acre
establishment costs** 2.750% $0.00 $29.74
**Based on years of production: 6
Overhead $4.21
Management fee $9.37
Total Fixed Costs $327.82
Total Costs per Acre $510.73
Total Costs per Unit $113.5(

Returns to Risk

$450.74
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D.2 Engineering

This appendix section presents the System Improvement Plan and dimensions and capital costs for
the eliminated alternatives, which includes canal lining, PVC piping, steel piping, and partial
groundwater use

System Improvement Plan

74 =a ¢ T

4 System Improvement Plan

L ——
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Executive Summary

This study was funded by the Tumalo Irrigation District in partnership with the City
of Bend and authorized February 2015 through a Consultant Services Agreement by
and between the Tumalo Irrigation District (TID) and Black Rock Consulting (BRC).
Additionally, Farmers Conservation Alliance, with support from Energy Trust of
Oregon, commissioned an evaluation of system seepage losses, LIDAR imagery, and
base files for use in hydraulic modeling. The purpose of this System Improvement
Plan (SIP) was to develop a well-considered evaluation of the District’s primary and
secondary canal systems, a mitigation plan for the seepage losses, and consideration
of resulting pressurized deliveries. System piping was the primary method
proposed for such mitigation.

In July and August of 2016, two meetings were held with District staff to confirm
approach on the SIP. Data requests were fulfilled by the District. The District also
determined that it planned to provide patron delivery pressurization where
possible. The District determined that a value of 7.48 GPM/Acre should be used for
hydraulic modeling and pipe sizing purposes. Lastly, that the cost estimating in this
SIP should provide District flexibility, therefore, should provide logical project
groups including seepage loss and cost of mitigation (through piping) information.

The District’s approximate 7,417 acres are served by two primary diversion canals -
the Tumalo Feed Canal and the Bend Feed Canal. The unpiped portions of the
primary canal and laterals were evaluated for seepage loss using state-of-the-art
measurement equipment and it was found that approximately 50.4 CFS were being
lost at the time of measurements. It was also determined that approximately 53 CFS
might be conserved if the system were completely piped and Tumalo Reservoir
lined (assuming certificated peak flows of 7.48 GPM/Acre delivered). For the
purposes of this SIP, 50 CFS was held as the total potential conservation

attributed to piping projects.

The District chose to consider pressurization to patron deliveries as a priority for its
SIP. Given this approach, where pressure reduction was required, pressure
sustaining downstream was incorporated. This approach resulted in hydroelectric
power potential estimated at 1.5 GWh and an estimated reduction of 4.0 GWh in
patron pumping per season. A total of three pressure reducing stations combined
with hydroelectric power potential were evaluated in the SIP.

A pipe manufacturer/vendor was contacted to provide budgetary pipe cost
information for pipe delivered to Central Oregon. This information was used to
develop reconnaissance-level cost estimates to design and construct the entire
piped system to all patron and private delivery points. The cost estimates were
evaluated and broken into grouped cost elements. An At-A-Glance Map and
summary tables are provided in Section 1 indicating the summary results of this
System Improvement Plan.
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D.3 Capital Costs foAlternatives

This appendix section presents dimensions and capital costs for the alternatives, which include HDPE, PVC & HDPRRipipdqatized
groundwater use and canal lining.

HDPE Piping Alternative

o ) _ Construction
lg%ﬁ;t Canal/Lateral I(‘fg;%th PTlﬁlrr;%lth CEigglsnt?lfélt?o% Managgerrr]z?;i _ Pressure
Construction Management, Contractor Costs Diameter Rating Upgraded
Cost | Survey (E,CM,S) (CM,GC) | Contingency (20169%) Flow (gpm) (in) Index Turnouts Pressure Reducing Valveg
1 Tumalo Feed Canal 10206 $4,208,813 $383,846 $929,618 $0 $5,522,277) 47,10650,545 84 N/A 7 N/A
2 Tumalo Res. Feed 10784 $1,663,600 $165,881 $199,633 $608,736 $2,637,850 29911,473 6-63 325
2 Steele 5010 $167,384 $23,108 $23,908 $64,320 $278,720 301774 6-10 325
2 Rock Springs 1516 $42,611 $6,392 $6,392 $16,618 $72,013 288333 6 325
2 Highline 26099 $937,794 $113,255 $113,255 $349,292 $1,513,596  8003,756 6-24 17-32.5
2 2 Rivers 5097 $93,094 $13,964 $13,964 $36,307 $157,329 - 6-12 325 129 N/A
2 Kerns 2864 $36,045 $5,407 $5,407 $14,058 $60,917 224 6 325
2 Parkhurst 17309 $740,803 $94,416 $94,416 $278,891 $1,208,526) 6722,761 6-18 21-32.5
2 Gill 2635 $26,445 $3,967 $3,967 $10,313 $44,692 0 6 325
2 Lacy 13146 $271,825 $40,774 $40,774 $106,012 $459,385 521,734 6-12 2632.5
3 Allen 17689 $2,043,318 $204,332 $245,198 $747,855 $3,240,703 7,69811,492 2834 26:32.5
3 Allen Sublateral West 2040 $46,279 $6,942 $6,942 $18,049 $78,212 290316 6 325
46 N/A
3 Allen Sublateral South 1899 $37,292 $5,594 $5,594 $14,544 $63,024 183247 6 32.5
3 McGinnis Ditch 3891 $67,236 $10,085 $10,085 $26,222 $113,628 147312 6 325
4 West Branch Columbia So. Wi 25979 $1,506,760 $151,476 $181,291 $551,858 $2,391,385 4,77%7,535 6-28 26-32.5
4 Beasley 6671 $211,322 $31,698 $25,359 $80,514 $348,893 153687 6-8 26:32.5 o1 .
4 Spaulding 13462 $654,320 $98,148 $78,518 $249,296 $1,080,282 1,6713,226 6-20 1926
4 N. Spaulding 15439 $177,090 $26,563 $26,563 $69,065 $299,281 142 6 19325
5 Couch 9421 $633,820 $95,073 $95,073 $247,190 $1,071,156 1035,976 6-26 325
5 West Couch 24365 $825,973 $100,557 $100,557 $308,126 $1,335,213  6963,416 6-20 15.532.5
5 West Couch Sublateral East 4868 $130,584 $19,588 $19,588 $50,928 $220,688 3841,166 6-10 2632.5 89 N/A
5 Chambers (Lafores) Ditch 2066 $78,462 $11,769 $11,769 $30,600 $132,600 52-322 6 32.5
5 East Couch $347,144 $52,072 $41,657 $132,262 $573,135 202672 6-16 325

11339
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Gainsforth 3801 $59,237 $8,886 $8,886 $23,102 $100,111 161282 6 325
Columbia Southern TFC to PR 14977 $3,565,144 $213,909 $427,817 $1,262,061 | $5,468,931 18,55533,899 4863 21-32.5
Columbia Southern PRV to Tg 22065 $2,573,064 $205,845 $308,768 $926,303 $4,013,980 10,28617,760 6-42 26-32.5
North Columbia So. East 8426 $248,086 $37,213 $37,213 $96,753 $419,265 371,794 6-24 325
North Columbia So. West 6020 $301,383 $45,207 $45,207 $117,539 $509,336 3342,615 6-16 325
Jewett 7777 $326,384 $48,958 $48,958 $127,290 $551,590 8802,256 1016 2632.5
Conarn East 789 $22,315 $3,347 $3,347 $8,703 $37,712 75 6 26
Putnam 5505 $124,651 $18,698 $18,698 $48,614 $210,661 1,2971,757 6-14 21-32.5 221 2
West Branch Columbia So. Eg 6562 $293,554 $44,033 $44,033 $114,486 $496,106 37-1,193 6-12 26
Conarn 2071 $96,567 $14,485 $14,485 $37,661 $163,198 85355 6 26
Phiffer 5011 $248,304 $37,246 $37,246 $96,839 $419,635 3021,679 6-12 325
Hooker Creek 2918 $154,395 $23,159 $23,159 $60,214 $260,927 8881,260 1012 325
Hammond 7532 $200,061 $30,009 $30,009 $78,024 $338,103 3681,808 6-14 2632.5
North Hammond 510 $43,803 $6,571 $6,571 $17,083 $74,028 300710 6-8 325
Hillburner 7345 $308,646 $46,297 $46,297 $120,372 $521,612 338676 6-24 325
Gerking 5255 $203,845 $30,577 $30,577 $79,500 $344,499 75494 6-8 1921
Kickbush 5200 $108,701 $16,305 $16,305 $42,393 $183,704 461574 6-8 21
79 N/A
West Branch Columbia So. So 7610 $245,676 $36,851 $36,851 $95,814 $415,192 5611,215 6-8 26
Flannery Ditch 2178 $47,248 $7,087 $7,087 $18,427 $79,849 162452 6-12 26
Tellin Ditch 7972 $130,619 $19,593 $19,593 $50,942 $220,747 202589 6 325
Totals: 363,498 | $24,249,697 $2,559,183 $3,490,635 $7,433,176 | $37,732,69 662 3
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PVC & HDPE Piping Alternative
Elbow/

Project Turnout Engineering, CMGC Contingency Engineering, CM,
Group | Name Feature Material Diameter (in) Length (ft) Quantity Unit $/Unit Total Cost | CM, Survey (%) (%) (%) Survey CMGC Contingency | Total Cost
1 Tumalo Feed Canal Phase Pipe HDPE 84 2,260 NA LF $500 $1,130,00( 6% 10% 8% $67,800 $113,000 $104,864 $1,415,66¢

Tumalo Feed Canal Final .
1 Phase(s) After Phase V Pipe HDPE 84 7,946 NA LF $680 $5,403,28( 4% 12% 30% $216,131 $648,394 $1,880,34] $8,148,14¢
1 Tumalo Feed Canal Phas¢  Turnout HDPE 1 NA 3 EA $8,000 $24,000 6% 10% 8% $1,440 $2,400 $2,227 $30,067

Tumalo Feed Canal Final 0 0 o
1 Phase(s) After Phase V Turnout HDPE 1 NA 4 EA $8,000 $32,000 4% 12% 30% $1,280 $3,840 $11,136 $48,256

Tumalo Feed Canal
2 Reservoir Feed and Pipe HDPE 63 718 NA LF $196 $140,897 10% 12% 30% $14,090 $16,908 $51,568 $223,463

Sublateral

Tumalo Feed Canal

Reservoir Feed and Pipe PVC 6 4,983 50 LF $3 $66,037.19 10% 12% 30% $6,604 $7,924 $24,170 $104,735
2 Sublateral

Tumalo Feed Canal

Reservoir Feed and Pipe PVC 48 177 2 LF $180 $33,610.73 10% 12% 30% $3,361 $4,033 $12,302 $53,307
2 Sublateral

Tumalo Feed Canal

Reservoir Feed and Pipe PVC 54 4,906 49 LF $227| $1,162,854.5 10% 12% 30% $116,285 $139,543 $425,605 $1,844,287
2 Sublateral
2 Steele Lateral Pipe PVvC 6 1,813 18 LF $3 $24,026.7¢ 15% 15% 30% $3,604 $3,604 $9,370 $40,605
2 Steele Lateral Pipe PVC 8 2,916 29 LF $6 $45,204.11 15% 15% 30% $6,781 $6,781 $17,630 $76,395
2 Steele Lateral Pipe PVC 10 281 3 LF $9 $5,209.71 15% 15% 30% $781 $781 $2,032 $8,805
2 Rock Springs Lateral Pipe PVvC 6 1,516 15 LF $3 $20,090.7¢ 15% 15% 30% $3,014 $3,014 $7,835 $33,953
2 Highline Lateral Pipe PVC 6 1,819 18 LF $3 $24,106.29 12% 12% 30% $2,893 $2,893 $8,968 $38,859
2 Highline Lateral Pipe PVvC 10 71 1 LF $9 $1,316.34 12% 12% 30% $158 $158 $490 $2,122
2 Highline Lateral Pipe PVC 12 7,884 79 LF $12 $173,658.4] 12% 12% 30% $20,839 $20,839 $64,601 $279,937
2 Highline Lateral Pipe PVC 12 3,235 32 LF $12 $71,256.3¢ 12% 12% 30% $8,551 $8,551 $26,507 $114,865
2 Highline Lateral Pipe PVC 16 4,727 47 LF $21 $146,339.2 12% 12% 30% $17,561 $17,561 $54,438 $235,899
2 Highline Lateral Pipe PVC 18 4,381 44 LF $26 $159,159.04 12% 12% 30% $19,099 $19,099 $59,207 $256,564
2 Highline Lateral Pipe PVC 20 2,131 21 LF $32 $90,160.27 12% 12% 30% $10,819 $10,819 $33,540 $145,338
2 Highline Lateral Pipe PVC 24 1,851 19 LF $46 $103,827.5 12% 12% 30% $12,459 $12,459 $38,624 $167,370
2 2 Rivers (Box S) Lateral Pipe PVvC 6 2,426 24 LF $3 $32,150.56 15% 15% 30% $4,823 $4,823 $12,539 $54,334
2 2 Rivers (Box S) Lateral Pipe PVvC 8 828 8 LF $6 $12,835.74 15% 15% 30% $1,925 $1,925 $5,006 $21,692
2 2 Rivers (Box S) Lateral Pipe PVC 12 1,843 18 LF $12 $40,595.2( 15% 15% 30% $6,089 $6,089 $15,832 $68,606
2 Kerns Lateral Pipe PVC 6 2,864 29 LF $3 $37,955.14 15% 15% 30% $5,693 $5,693 $14,803 $64,144
2 Parkhurst Lateral Pipe PVvC 6 2,519 25 LF $3 $33,383.04 12% 12% 30% $4,006 $4,006 $12,418 $53,813
2 Parkhurst Lateral Pipe PVvC 6 474 5 LF $3 $6,281.64 12% 12% 30% $754 $754 $2,337 $10,126
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Elbow/

Project Turnout Engineering, CMGC Contingency Engineering, CM,
Group | Name Feature Material Diameter (in) Length (ft) Quantity Unit $/Unit Total Cost | CM, Survey (%) (%) (%) Survey CMGC Contingency | Total Cost
2 Parkhurst Lateral Pipe PVvC 8 982 10 LF $6 $15,223.0€ 12% 12% 30% $1,827 $1,827 $5,663 $24,540
2 Parkhurst Lateral Pipe PVC 10 5 0 LF $9 $92.70 12% 12% 30% $11 $11 $34 $149
2 Parkhurst Lateral Pipe PVvC 12 3,666 37 LF $12 $80,749.8] 12% 12% 30% $9,690 $9,690 $30,039 $130,169
2 Parkhurst Lateral Pipe PVC 14 1,380 14 LF $16 $36,149.43 12% 12% 30% $4,338 $4,338 $13,448 $58,273
2 Parkhurst Lateral Pipe PVC 16 8,000 80 LF $21 $247,665.3 12% 12% 30% $29,720 $29,720 $92,132 $399,237
2 Parkhurst Lateral Pipe PvC 18 283 3 LF $26 $10,281.27 12% 12% 30% $1,234 $1,234 $3,825 $16,573
2 Gill Lateral Pipe PVvC 6 2,635 26 LF $3 $34,920.34 15% 15% 30% $5,238 $5,238 $13,619 $59,015
) ;3%3(&';:::{ al and Lacy Pipe PVC 6 952 10| LF $3 $12,616.3¢ 15% 15% 30% $1,892 $1,892 $4,9200  $21,322
) gﬁ%ﬁ’a&;‘z{ al and Lacy Pipe PVC 6 5,611 56| LF $3 $74,359.7¢ 15% 15% 30% $11,154 $11,154 $29,0000  $125,668
) gﬁga%:r‘;r al and Lacy Pipe PVC 8 1,327 13| LF $6 $20,571.2¢ 15% 15% 30% $3,086 $3,086 $8,023  $34,765
) caty sater al and Lacy Pipe PVC 10 1,447 14| LF $9 $26,827 58 15% 15% 30% $4,024 $4,024 $10,463  $45,339
) Lacy Lateral and Lacy Pipe PVC 12 3,809 38| LF $12|  $83,899.6¢ 15% 15% 30% $12,585 $12,585 $32,721]  $141,790

Tumalo Feed Canal

Reservoir Feed and Turnout HDPE 1 NA 16 EA $8,000 $128,000 10% 12% 30% $12,800 $15,360 $46,848 $203,008
2 Sublateral
2 Steele Lateral Turnout HDPE 1 NA 16 EA $8,000 $128,000 15% 15% 30% $19,200 $19,200 $49,920 $216,320
2 Rock Springs Lateral Turnout HDPE 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
2 Highline Lateral Turnout HDPE 1 NA 25 EA $8,000 $200,004 12% 12% 30% $24,000 $24,000 $74,400 $322,400
2 2 Rivers (Box S) Lateral Turnout HDPE 1 NA 5 EA $8,000 $40,000 15% 15% 30% $6,000 $6,000 $15,600 $67,600
2 Kerns Lateral Turnout HDPE 1 NA 2 EA $8,000 $16,000 15% 15% 30% $2,400 $2,400 $6,240 $27,040
2 Parkhurst Lateral Turnout HDPE 1 NA 43 EA $8,000 $344,000 12% 12% 30% $41,280 $41,280 $127,968 $554,528
2 Gill Lateral Turnout HDPE 1 NA 1 EA $8,000 $8,000 15% 15% 30% $1,200 $1,200 $3,120 $13,520
) Lacy Lateral and Lacy Turnout HDPE 1 NA 17| EA| $8,000 $136,000 15% 15% 30% $20,400 $20,400 $53,040  $229,840
3 Allen Sublateral South Pipe PVC 6 1,899 19 LF $3 $25,166.44 15% 15% 30% $3,775 $3,775 $9,815 $42,531
3 Allen Lateral Pipe PVC 28 1,713 17 LF $62 $123,866.4 10% 12% 30% $12,387 $14,864 $45,335 $196,452
3 Allen Lateral Pipe PVC 30 1,743 17 LF $71 $141,759.1 10% 12% 30% $14,176 $17,011 $51,884 $224,830
3 Allen Lateral Pipe PVC 30 2,287 23 LF $71 $186,002.91 10% 12% 30% $18,600 $22,320 $68,077 $295,001
3 Allen Lateral Pipe PVC 32 5,096 51 LF $81 $463,530.6 10% 12% 30% $46,353 $55,624 $169,652 $735,160
3 Allen Lateral Pipe PVC 34 6,850 69 LF $91 $693,200.41 10% 12% 30% $69,320 $83,184 $253,711 $1,099,41¢€
3 Allen Sublateral West Pipe pPvC 6 2,040 20 LF $3 $27,035.04 15% 15% 30% $4,055 $4,055 $10,544 $45,689
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3 McGinnis Ditch Pipe PVvC 6 3,891 39 LF $3 $51,565.44 15% 15% 30% $7,735 $7,735 $20,111 $87,146
3 Allen Lateral Turnout HDPE 1 NA 34 EA $8,000 $272,004 10% 12% 30% $27,200 $32,640 $99,552 $431,392
3 Allen Sublateral West Turnout HDPE 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
3 Allen Sublateral South Turnout HDPE 1 NA 3 EA $8,000 $24,000 15% 15% 30% $3,600 $3,600 $9,360 $40,560
3 McGinnis Ditch Turnout HDPE 1 NA 5 EA $8,000 $40,000 15% 15% 30% $6,000 $6,000 $15,600 $67,600
West Branch Columbia .
4 Southern West Pipe PVvC 6 2,421 24 LF $3 $32,084.24 10% 12% 30% $3,208 $3,850 $11,743 $50,886
West Branch Columbia . 4
4 Southern West Pipe PvC 8 2,632 26 LF $6 $40,801.57 10% 12% 30% $4,080 $4,896 $14,933 $64,711
West Branch Columbia .
4 Southern West Pipe PVC 10 3,803 38 LF $9 $70,508.04 10% 12% 30% $7,051 $8,461 $25,806 $111,826
West Branch Columbia Pipe PVC 24 7,555 76 LF $46|  $423,780.34 10% 12% 30% $42,378 $50,854 $155,104  $672,116
4 Southern West i : 1OV ° ° ° ’ ’ ’ ’
West Branch Columbia Pipe PVC 26 8,803 88| LF $54|  $562,485.5 10% 12% 30% $56,249 $67,498 $205870  $892,102
4 Southern West ' T ' ' ' '
West Branch Columbia Pipe PVC 28 765 8| LF $62|  $55,316.8] 10% 12% 30% $5,532 $6,638 $20,246|  $87,733
4 Southern West ’ ' ’ ' ' ’
4 Beasley Lateral Pipe PvC 6 2,931 29 LF $3 $38,843.07 15% 12% 30% $5,826 $4,661 $14,799 $64,130
4 Beasley Lateral Pipe PvC 6 2,050 21 LF $3 $27,167.67 15% 12% 30% $4,075 $3,260 $10,351 $44,854
4 Beasley Lateral Pipe PVC 8 1,690 17 LF $6 $26,198.54 15% 12% 30% $3,930 $3,144 $9,982 $43,254
4 Spaulding Lateral Pipe PVC 6 4,899 49 LF $3 $64,923.94 15% 12% 30% $9,739 $7,791 $24,736 $107,189
4 Spaulding Lateral Pipe PVC 6 841 8 LF $3 $11,145.34 15% 12% 30% $1,672 $1,337 $4,246 $18,401
4 Spaulding Lateral Pipe PVvC 10 3 0 LF $9 $55.62 15% 12% 30% $8 $7 $21 $92
4 Spaulding Lateral Pipe PVC 14 1,933 19 LF $16 $50,635.4( 15% 12% 30% $7,595 $6,076 $19,292 $83,599
4 Spaulding Lateral Pipe PvC 16 2,347 23 LF $21 $72,658.83 15% 12% 30% $10,899 $8,719 $27,683 $119,960
4 Spaulding Lateral Pipe PVC 16 126 1 LF $21 $3,900.73 15% 12% 30% $585 $468 $1,486 $6,440
4 Spaulding Lateral Pipe PVvC 18 3,029 30 LF $26 $110,041.7 15% 12% 30% $16,506 $13,205 $41,926 $181,679
4 Spaulding Lateral Pipe PVC 20 284 3 LF $32 $12,015.77 15% 12% 30% $1,802 $1,442 $4,578 $19,838
4 North Spaulding Lateral Pipe PvC 6 9,376 94 LF $3 $124,255.4 15% 15% 30% $18,638 $18,638 $48,460 $209,992
4 North Spaulding Lateral Pipe PVvC 6 4,446 44 LF $3 $58,920.6( 15% 15% 30% $8,838 $8,838 $22,979 $99,576
4 North Spaulding Lateral Pipe PVC 6 1,617 16 LF $3 $21,429.29 15% 15% 30% $3,214 $3,214 $8,357 $36,215
West Branch Columbia
4 Southern West Turnout HDPE 1 NA 33 EA $8,000 $264,000 10% 12% 30% $26,400 $31,680 $96,624  $418,704
4 Beasley Lateral Turnout HDPE 1 NA 20 EA $8,000 $160,000 15% 12% 30% $24,000 $19,200 $60,960 $264,160
4 Spaulding Lateral Turnout HDPE 1 NA 34 EA $8,000 $272,000 15% 12% 30% $40,800 $32,640 $103,632 $449,072
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4 North Spaulding Lateral Turnout HDPE 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
5 Couch Lateral Pipe PVC 6 355 4 LF $3 $4,704.64 15% 15% 30% $706 $706 $1,835 $7,951
5 Couch Lateral Pipe PVC 24 5,252 53 LF $46 $294,598.8 15% 15% 30% $44,190 $44,190 $114,894 $497,872
5 Couch Lateral Pipe PVC 26 3,814 38 LF $54 $243,703.2] 15% 15% 30% $36,555 $36,555 $95,044 $411,859
5 West Couch Lateral Pipe PVC 6 3,503 35 LF $3 $46,423.49 12% 12% 30% $5,571 $5,571 $17,270 $74,835
5 West Couch Lateral Pipe PVC 6 1,771 18 LF $3 $23,470.17 12% 12% 30% $2,816 $2,816 $8,731 $37,834
5 West Couch Lateral Pipe PVC 6 611 6 LF $3 $8,097.24 12% 12% 30% $972 $972 $3,012 $13,053
5 West Couch Lateral Pipe PVC 8 349 3 LF $6 $5,410.23 12% 12% 30% $649 $649 $2,013 $8,721
5 West Couch Lateral Pipe PVC 8 4 0 LF $6 $62.01 12% 12% 30% $7 $7 $23 $100
5 West Couch Lateral Pipe PVC 10 11 0 LF $9 $203.94 12% 12% 30% $24 $24 $76 $329
5 West Couch Lateral Pipe PVC 10 3,165 32 LF $9 $58,679.48 12% 12% 30% $7,042 $7,042 $21,829 $94,591
5 West Couch Lateral Pipe PVC 10 2,754 28 LF $9 $51,059.44 12% 12% 30% $6,127 $6,127 $18,994 $82,308
5 West Couch Lateral Pipe PVC 16 3,235 32 LF $21 $100,149.6 12% 12% 30% $12,018 $12,018 $37,256 $161,441
5 West Couch Lateral Pipe PVC 18 8,943 89 LF $26 $324,893.6 12% 12% 30% $38,987 $38,987 $120,860 $523,729
5 West Couch Lateral Pipe PVC 20 19 0 LF $32 $803.87 12% 12% 30% $96 $96 $299 $1,296
5 West Couch Sublateral Ea Pipe PVvC 6 1,104 11 LF $3 $14,630.7¢ 15% 15% 30% $2,195 $2,195 $5,706 $24,726
5 West Couch Sublateral Eg Pipe PVC 8 890 9 LF $6 $13,796.87 15% 15% 30% $2,070 $2,070 $5,381 $23,317
5 West Couch Sublateral Eg Pipe PVC 8 409 4 LF $6 $6,340.36 15% 15% 30% $951 $951 $2,473 $10,715
5 West Couch Sublateral Ea Pipe PVvC 10 2,465 25 LF $9 $45,701.4( 15% 15% 30% $6,855 $6,855 $17,824 $77,235
5 Chambers (Lafores) Ditch Pipe PVC 6 2,066 21 LF $3 $27,379.6€ 15% 15% 30% $4,107 $4,107 $10,678 $46,272
5 East Couch Lateral Pipe PVC 6 6,600 66 LF $3 $87,466.47 15% 12% 30% $13,120 $10,496 $33,325 $144,407
5 East Couch Lateral Pipe PVvC 8 1,052 11 LF $6 $16,308.2( 15% 12% 30% $2,446 $1,957 $6,213 $26,925
5 East Couch Lateral Pipe PVC 10 590 6 LF $9 $10,938.61 15% 12% 30% $1,641 $1,313 $4,168 $18,060
5 East Couch Lateral Pipe PVvC 14 1,806 18 LF $16 $47,308.6] 15% 12% 30% $7,096 $5,677 $18,025 $78,107
5 East Couch Lateral Pipe PVvC 16 1,291 13 LF $21 $39,967.0( 15% 12% 30% $5,995 $4,796 $15,227 $65,986
5 Gainsforth Ditch Pipe PVC 6 3,891 39 LF $3 $51,565.4¢ 15% 15% 30% $7,735 $7,735 $20,111] $87,146
5 Couch Lateral Turnout HDPE 1 NA 12 EA $8,000 $96,000 15% 15% 30% $14,400 $14,400 $37,440 $162,240
5 West Couch Lateral Turnout HDPE 1 NA 29 EA $8,000 $232,000 12% 12% 30% $27,840 $27,840 $86,304 $373,984
5 West Couch Sublateral Ea Turnout HDPE 1 NA 10 EA $8,000 $80,000 15% 15% 30% $12,000 $12,000 $31,200 $135,200
5 Chambers (Lafores) Ditch Turnout HDPE 1 NA 8 EA $8,000 $64,000 15% 15% 30% $9,600 $9,600 $24,960 $108,160
5 East Couch Lateral Turnout HDPE 1 NA 26 EA $8,000! $208,000 15% 12% 30% $31,200 $24,960 $79,248 $343,408




Tumalo Irrigation DistrictIrrigation Modernization Proje DRAFT
Appendix D: Investigations and Analysis Reports
Elbow/

Project Turnout Engineering, CMGC Contingency Engineering, CM,

Group | Name Feature Material Diameter (in) Length (ft) Quantity Unit $/Unit Total Cost | CM, Survey (%) (%) (%) Survey CMGC Contingency | Total Cost

5 Gainsforth Ditch Turnout HDPE 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
Columbia Southern Laterg Pipe PVC 63 256 NA LF $196 $50,236 6% 12% 30% $3,014 $6,028 $17,784 $77,063

6 TFC to Hillburner/PRV P ' 0 ° ° ' ' ' '
Columbia Southern Latera ;) PVC 48 197 2| LF $180|  $37,408.5¢ 6% 12% 30% $2,245 $4,489 $13243  $57,385

6 TFC to Hillburner/PRV P 854 0 0 0 ' ' ' ’
Columbia Southern Latera .

6 TEC to Hillburner/PRY Pipe PVvC 48 6,098 61 LF $180| $1,157,956.0 6% 12% 30% $69,477 $138,955 $409,914 $1,776,30¢
Columbia Southern Latera .

6 TEC to Hillburner/PRY Pipe HDPE 48 8,426 84 LF $180| $1,600,022.6 6% 12% 30% $96,001 $192,003 $566,408 $2,454,43%
North Columbia Southern .

6 West Lateral and Sublater| Pipe PVC 6 1,864 19 LF $3 $24,702.64 15% 15% 30% $3,705 $3,705 $9,634 $41,747
North Columbia Southern ; o 0 o

6 West Lateral and Sublater] Pipe PVvC 8 639 6 LF $6 $9,905.84 15% 15% 30% $1,486 $1,486 $3,863 $16,741
North Columbia Southern . ]

6 West Lateral and Sublater| Pipe PVC 12 512 5 LF $12 $11,277.6 15% 15% 30% $1,692 $1,692 $4,398 $19,059
North Columbia Southern . ]

6 West Lateral and Sublater! Pipe PVC 14 426 4 LF $16 $11,159.1 15% 15% 30% $1,674 $1,674 $4,352 $18,859
North Columbia Southern . 4 o 0 o

6 West Lateral and Sublater! Pipe PVC 16 2,579 26 LF $21 $79,841.13 15% 15% 30% $11,976 $11,976 $31,138 $134,932

6 Jewett Lateral Pipe PVC 10 59 1 LF $9 $1,093.87 15% 15% 30% $164 $164 $427 $1,849

6 Jewett Lateral Pipe PVC 10 2,644 26 LF $9 $49,020.04 15% 15% 30% $7,353 $7,353 $19,118 $82,844

6 Jewett Lateral Pipe PVC 14 3,056 31 LF $16 $80,052.64 15% 15% 30% $12,008 $12,008 $31,221 $135,289

6 Jewett Lateral Pipe PVvC 16 2,018 20 LF $21 $62,473.54 15% 15% 30% $9,371 $9,371 $24,365| $105,580

6 Conarn East Pipe PVC 6 789 8 LF $3 $10,456.27 15% 15% 30% $1,568 $1,568 $4,078 $17,671

6 Putnam Lateral Pipe PVC 6 2,468 25 LF $3 $32,707.14 15% 15% 30% $4,906 $4,906 $12,756 $55,275

6 Putnam Lateral Pipe PVC 12 423 4 LF $12 $9,317.29 15% 15% 30% $1,398 $1,398 $3,634 $15,746

6 Putnam Lateral Pipe PVC 12 1,375 14 LF $12 $30,286.71 15% 15% 30% $4,543 $4,543 $11,812 $51,185

6 Putnam Lateral Pipe PVC 14 1,239 12 LF $16 $32,455.9( 15% 15% 30% $4,868 $4,868 $12,658 $54,850
West Branch Columbia .

6 Southern East Pipe PVC 6 4,103 41 LF $3 $54,374.94 15% 15% 30% $8,156 $8,156 $21,206 $91,894
West Branch Columbia . a

6 Southern East Pipe PVC 8 444 4 LF $6 $6,882.94 15% 15% 30% $1,032 $1,032 $2,684 $11,632
West Branch Columbia .

6 Southern East Pipe PVvC 12 2,015 20 LF $12 $44,383.74 15% 15% 30% $6,658 $6,658 $17,310 $75,009

6 Conarn Lateral Pipe PVC 6 2,071 21 LF $3 $27,445.97 15% 15% 30% $4,117 $4,117 $10,704 $46,384

6 Phiffer Lateral Pipe PVC 6 1,684 17 LF $3 $22,317.2( 15% 15% 30% $3,348 $3,348 $8,704 $37,716

6 Phiffer Lateral Pipe PVC 8 2,089 21 LF $6 $32,383.8§ 15% 15% 30% $4,858 $4,858 $12,630 $54,729

6 Phiffer Lateral Pipe PVC 12 1,238 12 LF $12 $27,269.04 15% 15% 30% $4,090 $4,090 $10,635 $46,085
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6 Hooker Creek Lateral Pipe PVC 10 1,948 19 LF $9 $36,116.15 15% 15% 30% $5,417 $5,417 $14,085 $61,036
6 Hooker Creek Lateral Pipe PVC 12 970 10 LF $12 $21,365.9( 15% 15% 30% $3,205 $3,205 $8,333 $36,108
6 Hammond Lateral Pipe PVC 6 2,515 25 LF $3 $33,330.03 15% 15% 30% $5,000 $5,000 $12,999 $56,328
6 Hammond Lateral Pipe PVC 6 344 3 LF $3 $4,558.86 15% 15% 30% $684 $684 $1,778 $7,704
6 Hammond Lateral Pipe PVC 8 1,499 15 LF $6 $23,237.64 15% 15% 30% $3,486 $3,486 $9,063 $39,272
6 Hammond Lateral Pipe PVC 10 1,417 14 LF $9 $26,271.34 15% 15% 30% $3,941 $3,941 $10,246 $44,399
6 Hammond Lateral Pipe PVC 12 284 3 LF $12 $6,255.5¢ 15% 15% 30% $938 $938 $2,440 $10,572
6 Hammond Lateral Pipe PVC 14 1,473 15 LF $16 $38,585.54 15% 15% 30% $5,788 $5,788 $15,048 $65,210
6 North Hammond Lateral Pipe PVC 6 278 3 LF $3 $3,684.19 15% 15% 30% $553 $553 $1,437 $6,226
6 North Hammond Lateral Pipe PVC 8 232 2 LF $6 $3,596.49 15% 15% 30% $539 $539 $1,403 $6,078

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PvC 6 3,385 34 LF $3 $44,859.7( 15% 15% 30% $6,729 $6,729 $17,495 $75,813
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PVvC 6 1,160 12 LF $3 $15,372.9( 15% 15% 30% $2,306! $2,306 $5,995 $25,980
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PVvC 8 331 3 LF $6 $5,131.19 15% 15% 30% $770 $770 $2,001 $8,672
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PVvC 28 3,729 37 LF $62 $269,642.6 15% 15% 30% $40,446 $40,446 $105,161 $455,696
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PvC 30 941 9 LF $71 $76,532.03 15% 15% 30% $11,480 $11,480 $29,847 $129,339
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PVvC 32 315 3 LF $81 $28,652.3] 15% 15% 30% $4,298 $4,298 $11,174 $48,422
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PvC 36 943 9 LF $102 $105,656.4 15% 15% 30% $15,848 $15,848 $41,206 $178,559
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PVvC 36 5,162 52 LF $102 $578,365.3 15% 15% 30% $86,755 $86,755 $225,562 $977,437
6 Tall

Columbia Southern Latera

TFC Hillburner/PRV to Pipe PVvC 42 6,099 61 LF $138 $904,053.2 15% 15% 30% $135,608 $135,608 $352,581 $1,527,85(C
6 Tall

North Columbia Southern . j
6 East Lateral and Sublatera Pipe PVvC 6 909 9 LF $3 $12,046.572 15% 15% 30% $1,807 $1,807 $4,698 $20,359

North Columbia Southern .
6 East Lateral and Sublatera Pipe PvC 12 3,588 36 LF $12 $79,031.74 15% 15% 30% $11,855 $11,855 $30,822 $133,564

North Columbia Southern : d o 0 o
6 East Lateral and Sublaters Pipe PVC 14 3,407 34 LF $16 $89,247.14 15% 15% 30% $13,387 $13,387 $34,806 $150,828
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5 gggthl_gfe';’:fgfdssoﬂ‘;g Pipe PVC 24 522 5 LF $46 $29,280.3¢ 15% 15% 30% $4,392 $4,392 $11,419 $49,484
Columbia Southern Lateral N o o
5 TEC 1o HilburnePRY Turnout HDPE 1 NA 42 EA | $8,000 $336,000 6% 12% 30% $20,160 $40,320 $118,944  $515,424
5 O‘V%’;? f;t'e“rg‘lba'lﬁ fgﬂg}g{gr Turnout HDPE 1 NA 23| EA|  $8,000 $184,000 15% 15% 30% $27,600 $27,600 $71,760  $310,960
6 Jewett Lateral Turnout HDPE 1 NA 21 EA | $8,000 $168,000 15% 15% 30% $25,200 $25,200 $65,520  $283,920
6 Conarn East Turnout HDPE 1 NA 2 EA | $8,000 $16,000 15% 15% 30% $2,400 $2,400 $6,240 $27,040
6 Putnam Lateral Turnout HDPE 1 NA 5 EA | $8,000 $40,000 15% 15% 30% $6,000 $6,000] $15,600 $67,600
West Branch Columbia T HDPE 1 NA 27 EA 8,000 216,000 15% 15% 30% 32,400 32,400 84,240 365,040
6 Southern East urnout $8, $216, o o o $32, $32, $84, $365,
6 Conarn Lateral Turnout HDPE 1 NA 10 EA $8,000 $80,000 15% 15% 30% $12,000 $12,000 $31,200 $135,200
6 Phiffer Lateral Turnout HDPE 1 NA 25| EA | $8,000 $200,000 15% 15% 30% $30,000 $30,000 $78,0000  $338,000
6 Hooker Creek Lateral Turnout HDPE 1 NA 12| EA | $8,000 $96,000 15% 15% 30% $14,400 $14,400 $37,440  $162,240
6 Hammond Lateral Turnout HDPE 1 NA 18 EA $8,000 $144,009 15% 15% 30% $21,600 $21,600 $56,160 $243,360
6 North Hammond Lateral Turnout HDPE 1 NA 5 EA |  $8,000 $40,000 15% 15% 30% $6,000 $6,000 $15,600 $67,600
Columbia Southern Lateral
TFC Hillburner/PRV to Turnout HDPE 1 NA 20| EA| $8,000 $160,000 15% 15% 30% $24,000 $24,000 $62,400|  $270,400
6 Tail
6 Eggthégg?glr?dss?:é?aﬁc Turnout HDPE 1 NA 11| EA| $8,000 $88,000 15% 15% 30% $13,200 $13,200 $34,3200  $148,720
7 Hillburner Lateral Pipe PVC 6 2,697 27 LF $3 $35,741.94 15% 15% 30% $5,361 $5,361 $13,939 $60,404
7 Hillburner Lateral Pipe PVC 6 968 10 LF $3 $12,828.41 15% 15% 30% $1,924 $1,924 $5,003 $21,680
7 Hillburner Lateral Pipe PVC 8 3,680 37 LF $6 $57,047.71 15% 15% 30% $8,557 $8,557 $22,249 $96,411
7 Gerking Lateral Pipe PVC 6 2,629 26 LF $3 $34,840.8] 15% 15% 30% $5,226 $5,226 $13,588 $58,881
7 Gerking Lateral Pipe PVC 8 2,626 26 LF $6 $40,708.5( 15% 15% 30% $6,106 $6,106 $15,876 $68,797
7 Kickbush Lateral Pipe PVC 6 4,099 4 LF $3 $54,321.9¢ 15% 15% 30% $8,148 $8,148 $21,186 $91,804
7 Kickbush Lateral Pipe PVC 8 1,101 12 LF $6 $18,463.0( 15% 15% 30% $2,769 $2,769 $7,201 $31,202
, \é\fustthgrrﬁrgg‘uﬁ?'“mb'a Pipe PVC 6 2,479 25| LF $3 $32,852.94 15% 15% 30% $4,928 $4,928 $12,813  $55,521
, wrest Branch Columbia Pipe PVC 8 4,167 2| F $6|  $64,507.23 15% 15% 30% $9,690 $9,690 $25,193  $109,169
, arest Sranch Columbia Pipe PVC 10 777 8| LF $9|  $14,405.67 15% 15% 30% $2,161 $2,161 $5,618  $24,346
, west Branch Columbia Pipe PVC 12 187 2| LF $12 $4,118.99 15% 15% 30% $618 $618 $1,606 $6,961
7 Flannery Ditch Pipe PVC 6 2,178 22 LF $3 $28,863.94 15% 15% 30% $4,330 $4,330 $11,257 $48,780
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7 Tellin Lateral Pipe PVC 6 5,152 52 LF $3 $68,276.8¢ 15% 15% 30% $10,242 $10,242 $26,628 $115,388
7 Tellin Lateral Pipe pPvC 8 2,820 28 LF $6 $43,715.91 15% 15% 30% $6,557 $6,557 $17,049 $73,880
7 Hillburner Lateral Turnout HDPE 1 NA 24 EA $8,000 $192,000 15% 15% 30% $28,800 $28,800 $74,880 $324,480
7 Gerking Lateral Turnout HDPE 1 NA 13 EA $8,000 $104,000 15% 15% 30% $15,600 $15,600 $40,560 $175,760
7 Kickbush Lateral Turnout HDPE 1 NA 8 EA $8,000 $64,000 15% 15% 30% $9,600 $9,600 $24,960 $108,160

West Branch Columbia Turnout | HDPE 1 NA 21| EA| $8,000 $168,000 15% 15% 30% $25,200 $25,200 $65,5200  $283,920
7 Southern South ’ ' ’ ' ’ ’
7 Flannery Ditch Turnout HDPE 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
7 Tellin Lateral Turnout HDPE 1 NA 9 EA $8,000 $72,000 15% 15% 30% $10,800 $10,800 $28,080 $121,680

Capital Costs | $41,864,88
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DRAFT

Steel Piping Alternative

Project Engineering, CMGC Engineering, CM
Group | Name Feature Diameter (in)) Length (ft)| Turnout | Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency]  Total Cost
1 3“’“""'0 Feed Canal Phas 1o 1 NA 3| EA $8,000 $24,000 6% 10% 30% $1,440 $2,400 $8,352 $36,192
1 Jumalo Feed Canal Phas pjpe 84 5,500 55| LF $361 $2,040,817.8 6% 10% 30% $122,449  $204082  $710205  $3,077,55¢
1 Tumalo Feed Canal Finall 1, 1 NA 4| EA $8,000 $32,000 4% 12% 30% $1,280 $3,840 $11,136|  $48,256
Phase(s) After Phase V ’ ' ’ ’ ’ ’
Tumalo Feed Canal Final| . 0 o o 4 :
1 Phase(s) After Phase V Pipe 84 7,946 79.46 LF $361 $2,948,425.2, 4% 12% 30% $117,937 $353,811 $1,026,057 $4,446,22E
Tumalo Feed Canal
2 Reservoir Feed and Turnout 1 NA 16 EA $8,000 $128,000 10% 12% 30% $12,800 $15,360 $46,848 $203,008
Sublateral
Tumalo Feed Canal
2 Reservoir Feed and Pipe 6 4,983 49.83 LF $40 $247,300.9 10% 12% 30% $24,730 $29,676 $90,512 $392,219
Sublateral
Tumalo Feed Canal
2 Reservoir Feed and Pipe 48 177 1.77 LF $329 $60,019.34 10% 12% 30% $6,002 $7,202 $21,967 $95,191
Sublateral
Tumalo Feed Canal
2 Reservoir Feed and Pipe 54 4,906 49.06 LF $370 $1,866,459.4 10% 12% 30% $186,646 $223,975 $683,124 $2,960,20%
Sublateral
Tumalo Feed Canal
2 Reservoir Feed and Pipe 63 718 7.18 LF $432 $317,694.9 10% 12% 30% $31,769 $38,123 $116,276 $503,864
Sublateral
2 Steele Lateral Turnout 1 NA 16 EA $8,000 $128,000 15% 15% 30% $19,200 $19,200 $49,920 $216,320
2 Steele Lateral Pipe 6 1,813 18.13 LF $40 $89,977.21 15% 15% 30% $13,497 $13,497| $35,091 $152,062
2 Steele Lateral Pipe 8 2,916 29.16 LF $53 $184,911.9 15% 15% 30% $27,737 $27,737| $72,116 $312,501
2 Steele Lateral Pipe 10 281 2.81 LF $67 $21,692.37 15% 15% 30% $3,254 $3,254 $8,460 $36,660
2 Rock Springs Lateral Turnout 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
2 Rock Springs Lateral Pipe 6 1,516 15.16 LF $40 $75,237.44 15% 15% 30% $11,286 $11,286 $29,343 $127,151
2 Highline Lateral Turnout 1 NA 25 EA $8,000 $200,000Q 12% 12% 30% $24,000 $24,000 $74,400 $322,400
2 Highline Lateral Pipe 6 1,819 18.19 LF $40 $90,275.01 12% 12% 30% $10,833 $10,833 $33,582 $145,523
2 Highline Lateral Pipe 10 71 0.71 LF $67 $5,480.94 12% 12% 30% $658 $658 $2,039 $8,835
2 Highline Lateral Pipe 12 7,884 78.84 LF $81 $717,292.9 12% 12% 30% $86,075 $86,075 $266,833  $1,156,27¢
2 Highline Lateral Pipe 12 3,235 32.35 LF $81 $294,323.0 12% 12% 30% $35,319 $35,319 $109,488 $474,449
2 Highline Lateral Pipe 16 4,727 47.27 LF $109 $560,380.0 12% 12% 30% $67,246 $67,246 $208,461 $903,333
2 Highline Lateral Pipe 18 4,381 43.81 LF $122 $579,749.7 12% 12% 30% $69,570 $69,570 $215,667 $934,557
2 Highline Lateral Pipe 20 2,131 21.31 LF $136 $311,374.74 12% 12% 30% $37,365 $37,365 $115,831 $501,936
2 Highline Lateral Pipe 24 1,851 18.51 LF $164 $321,490.31 12% 12% 30% $38,579 $38,579 $119,594 $518,242
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DRAFT

Project Engineering, CMGC Engineering, CM

Group | Name Feature Diameter (in)) Length (ft)| Turnout | Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency]  Total Cost
2 2 Rivers (Box S) Lateral | Turnout 1 NA 5 EA $8,000 $40,000 15% 15% 30% $6,000 $6,000 $15,600 $67,600
2 2 Rivers (Box S) Lateral | Pipe 6 2,426 24.26| LF $40 $120,399.7¢ 15% 15% 30% $18,060 $18,060 $46,956  $203,476
2 2 Rivers (Box S) Lateral | Pipe 8 828 8.28| LF $53 $52,505.81 15% 15% 30% $7,876 $7,876 $20,477 $88,735
2 2 Rivers (Box S) Lateral | Pipe 12 1,843 18.43| LF $81 $167,677.6 15% 15% 30% $25,152 $25,152 $65,394  $283,375
2 Kerns Lateral Turnout 1 NA 2| EA $8,000 $16,000 15% 15% 30% $2,400 $2,400 $6,240 $27,040
2 Kerns Lateral Pipe 6 2,864 28.64| LF $40 $142,137.2 15% 15% 30% $21,321 $21,321 $55,434  $240,212
2 Parkhurst Lateral Turnout 1 NA 43| EA $8,000 $344,000 12% 12% 30% $41,280 $41,280 $127968  $554528
2 Parkhurst Lateral Pipe 6 2,519 25.19| LF $40 $125,015.2 12% 12% 30% $15,002 $15,002 $46,506)  $201,525
2 Parkhurst Lateral Pipe 6 474 4.74 LF $40 $23,524.1] 12% 12% 30% $2,823 $2,823 $8,751 $37,921
2 Parkhurst Lateral Pipe 8 982 9.82| LF $53 $62,271.4¢ 12% 12% 30% $7,473 $7,473 $23,165  $100,382
2 Parkhurst Lateral Pipe 10 5 0.05| LF $67 $385.98 12% 12% 30% $46 $46 $144 $622
2 Parkhurst Lateral Pipe 12 3,666 36.66| LF $81 $333,535.7 12% 12% 30% $40,024 $40,024 $124075  $537,660
2 Parkhurst Lateral Pipe 14 1,380 13.8| LF $95 $144,575.44 12% 12% 30% $17,349 $17,349 $53,782  $233,056
2 Parkhurst Lateral Pipe 16 8,000 80| LF $109 $948,390.24 12% 12% 30% $113,807 $113,807 $352,801  $1,528,80%
2 Parkhurst Lateral Pipe 18 283 2.83| LF $122 $37,450.1] 12% 12% 30% $4,494 $4,494 $13,931 $60,370
2 Gill Lateral Turnout 1 NA 1| EA $8,000 $8,000 15% 15% 30% $1,200 $1,200 $3,120 $13,520
2 Gill Lateral Pipe 6 2,635 26.35| LF $40 $130,772.2 15% 15% 30% $19,616 $19,616 $51,001]  $221,005
2 gﬁ%‘l’a%:rt;r alandLacy | o 1 NA 17| EA $8,000 $136,000 15% 15% 30% $20,400 $20,400 $53,040,  $229,840
2 ;?ijﬁ’a';;tglr aland Lacy | pjoe 6 952 952| LF $40 $47,246.73 15% 15% 30% $7,087 $7,087 $18,426 $79,847
2 ;?J%ﬁ’a'ggrtglr aland Lacy | po 6 5,611 56.11| LF $40 $278,467.8] 15% 15% 30% $41,770 $41,770 $108,602 $470,611
2 é?,l%llalf:rtglr alandLacy | o0 8 1,327 13.27| LF $53 $84,148.9] 15% 15% 30% $12,622 $12,622 $32,818  $142,212
2 ;ﬁ%{;g}g{ aland Lacy | pjo 10 1,447 14.47| LF $67 $111,703.8( 15% 15% 30% $16,756 $16,756 $43,565 $188,780
2 oy Larer alandLacy | g0 12 3,800| 3809 LF $81 $346,546.0 15% 15% 30% $51,982 $51,982 $135153  $585,663
3 Allen Lateral Turnout 1 NA 34| EA $8,000 $272,000 10% 12% 30% $27,200 $32,640 $99,552  $431,392
3 Allen Lateral Pipe 28 1,713 17.13| LF $191 $344,745.7] 10% 12% 30% $34,475 $41,369 $126,1771  $546,767
3 Allen Lateral Pipe 30 1,743 17.43| LF $205 $374,808.71 10% 12% 30% $37,481 $44,977 $137,180  $594,447
3 Allen Lateral Pipe 30 2,287 22.87| LF $205 $491,788.61 10% 12% 30% $49,179 $59,015 $179995  $779977
3 Allen Lateral Pipe 32 5,096 50.96| LF $219 $1,166,069.5 10% 12% 30% $116,607 $139,928 $426,781]  $1,849,38€
3 Allen Lateral Pipe 34 6,850 685| LF $233 $1,661,841.0 10% 12% 30% $166,184 $199,421 $608,234  $2,635,68C
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DRAFT

Project Engineering, CMGC Engineering, CM
Group | Name Feature Diameter (in)) Length (ft) Turnout Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency/ Total Cost
3 Allen Sublateral South | Pipe 6 1,899 18.99| LF $40 $94,245.31 15% 15% 30% $14,137 $14,137 $36,756|  $159,275
3 Allen Sublateral West Turnout 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
3 Allen Sublateral West | Pipe 6 2,040 204 LF $40 $101,243.0 15% 15% 30% $15,186 $15,186 $39,485  $171,101
3 Allen Sublateral South | Turnout 1 NA 3| EA $8,000 $24,000 15% 15% 30% $3,600 $3,600 $9,360 $40,560
3 McGinnis Ditch Turnout 1 NA 5| EA $8,000 $40,000 15% 15% 30% $6,000 $6,000 $15,600 $67,600
3 McGinnis Ditch Pipe 6 3,801 3891 LF $40 $193,106.1 15% 15% 30% $28,966 $28,966 $75,311  $326,349
4 \é\fustthgrrﬁr{,f/g go'umb'a Turnout 1 NA 33| EA $8,000 $264,000 10% 12% 30% $26,400 $31,680 $96,624  $418,704
4 \é‘fustthgrrﬁr{,‘fggo'“mb'a Pipe 6 2,421 2421 LF $40 $120,151.6 10% 12% 30% $12,015 $14,418 $43,975  $190,560
4 \é‘fustthgrrgw;scto'“mb'a Pipe 8 2,632| 26.32| LF $53 $166,902.7 10% 12% 30% $16,690 $20,028 $61,086  $264,708
4 West Branch Columbia | p; 10 3803 3803 LF $67 $293,579.6] 10% 12% 30% $29,358 $35,230 $107450  $465,617
Southern West Ipe ' : 19, 0 (i 0 ' ) . ,
4 West Branch Columbia | o, 24 7555| 7555 LF $164 $1,312,187.6 10% 12% 30% $131,219  $157,463 $480,261  $2,081,13C
Southern West ipe ' : ’ , : 0 0 0 ) ¥ ) ) ,
West Branch Columbia . 0 0, 0,
4 S st Pipe 26 8,803 88.03| LF $177 $1,650,286.4 10% 12% 30% $165,029 $198,034 $604,005  $2,617,354
4 West Branch Columbia | p; 28 765 7.65| LF 191 153,958.2 10% 12% 30% 15,396 18,475 56,349 244,178
Southern West Ipe ’ $ $ ! ' ° ° 0 $15, $18, $56, $ ’
4 Beasley Lateral Turnout 1 NA 20| EA $8,000 $160,000 15% 12% 30% $24,000 $19,200 $60,960|  $264,160
4 Beasley Lateral Pipe 6 2,931 2931 LF $40 $145,462.3 15% 12% 30% $21,819 $17,455 $55,421|  $240,158
4 Beasley Lateral Pipe 6 2,050 205| LF $40 $101,739.2 15% 12% 30% $15,261 $12,209 $38,763|  $167,972
4 Beasley Lateral Pipe 8 1,690 16.9| LF $53 $107,167.7 15% 12% 30% $16,075 $12,860 $40,831  $176,934
4 Spaulding Lateral Turnout 1 NA 34| EA $8,000 $272,000 15% 12% 30% $40,800 $32,640 $103,632  $449,072
4 Spaulding Lateral Pipe 6 4,899 48.99| LF $40 $243,132.0 15% 12% 30% $36,470 $29,176 $92,633  $401,411
4 Spaulding Lateral Pipe 6 841 8.41| LF $40 $41,737.91 15% 12% 30% $6,261 $5,009 $15,902 $68,909
4 Spaulding Lateral Pipe 10 3 0.03| LF $67 $231.59 15% 12% 30% $35 $28 $88 $382
4 Spaulding Lateral Pipe 14 1,933 19.33| LF $95 $202,510.3] 15% 12% 30% $30,377 $24,301 $77,156|  $334,345
4 Spaulding Lateral Pipe 16 2,347 23.47| LF $109 $278,233.9¢ 15% 12% 30% $41,735 $33,388 $106,007  $459,364
4 Spaulding Lateral Pipe 16 126 1.26| LF $109 $14,937.18 15% 12% 30% $2,241 $1,792 $5,601 $24,661
4 Spaulding Lateral Pipe 18 3,029 30.29| LF $122 $400,835.91 15% 12% 30% $60,125 $48,100 $152,718  $661,780
4 Spaulding Lateral Pipe 20 284 2.84| LF $136 $41,497.18 15% 12% 30% $6,225 $4,980 $15,810 $68,512
4 North Spaulding Lateral | Turnout 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
4 North Spaulding Lateral | Pipe 6 9,376 93.76| LF $40 $465,320.7" 15% 15% 30% $69,798 $69,798 $181,479  $786,392
4 North Spaulding Lateral | Pipe 6 4,446 44.46| LF $40 $220,650.1¢ 15% 15% 30% $33,008 $33,008 $86,054  $372,899
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DRAFT

Project Engineering, CMGC Engineering, CM

Group | Name Feature Diameter (in)) Length (ft)| Turnout | Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency]  Total Cost
4 North Spaulding Lateral | Pipe 6 1,617|  16.17| LF $40 $80,249.96 15% 15% 30% $12,037 $12,037 $31,297]  $135622
5 Couch Lateral Turnout 1 NA 12 EA $8,000 $96,000 15% 15% 30% $14,400 $14,400 $37,440 $162,240
5 Couch Lateral Pipe 6 355 355 LF $40 $17,618.21 15% 15% 30% $2,643 $2,643 $6,871 $29,775
5 Couch Lateral Pipe 24 5252 5252 LF $164 $912,191.8 15% 15% 30% $136.829  $136,829 $355,755  $1,541,60¢
5 Couch Lateral Pipe 26 3,814|  38.14| LF $177 $715,005.4 15% 15% 30% $107251  $107,251 $278,852  $1,208,35¢
5 West Couch Lateral Turnout 1 NA 29| EA $8,000 $232,000 12% 12% 30% $27,840 $27,840 $86,304  $373.984
5 West Couch Lateral Pipe 6 3503|  35.03| LF $40 $173,850.1 12% 12% 30% $20,862 $20,862 $64,672]  $280,246
5 West Couch Lateral Pipe 6 1,771  17.71| LF $40 $87,892.87 12% 12% 30% $10,547 $10,547 $32,696  $141,683
5 West Couch Lateral Pipe 6 611 6.11| LF $40 $30,323.21 12% 12% 30% $3,639 $3,639 $11,280 $48,881
5 West Couch Lateral Pipe 8 349 349| LF $53 $22,131.1( 12% 12% 30% $2,656 $2,656 $8,233 $35,675
5 West Couch Lateral Pipe 8 4 0.04| LF $53 $253.65 12% 12% 30% $30 $30 $94 $409
5 West Couch Lateral Pipe 10 11 011] LF $67 $849.17 12% 12% 30% $102 $102 $316 $1,369
5 West Couch Lateral Pipe 10 3,165| 3165 LF $67 $244,328.0 12% 12% 30% $29,319 $29,319 $90,890|  $393,857
5 West Couch Lateral Pipe 10 2,754 27.54 LF $67 $212,600.1¢ 12% 12% 30% $25,512 $25,512 $79,087 $342,711
5 West Couch Lateral Pipe 16 3,235| 3235 LF $109 $383,505.3 12% 12% 30% $46,021 $46,021 $142,664  $618.211
5 West Couch Lateral Pipe 18 8,043  89.43| LF $122 $1,183,451.8 12% 12% 30% $142,014  $142,014 $440,244  $1,907,724
5 West Couch Lateral Pipe 20 19 0.19| LF $136 $2,776.22 12% 12% 30% $333 $333 $1,033 $4,475
5 \é"gt Couch Sublateral | . 1 NA 10| EA $8,000 $80,000 15% 15% 30% $12,000 $12,000 $31,2000  $135200
5 pest Couch Sublateral | pipe 6 1,104|  11.04| LF $40 $54,790.3 15% 15% 30% $8,219 $8,219 $21,368  $92,596
5 pest Couch Sublateral | p;,o 8 890 8ol LF $53 $56,437.41 15% 15% 30% $8,466 $8,466 $22,011 $95,379
5 \é";gt Couch Sublateral | o 8 409 4.09| LF $53 $25,935.8] 15% 15% 30% $3,890 $3,890 $10,115 $43,832
5 prest Couch Sublateral | ;o 10 2,465 2465 LF $67 $190,290.2] 15% 15% 30% $28,544 $28,544 $74,213  $321,591
5 Chambers (Lafores) Ditchf Turnout 1 NA 8 EA $8,000 $64,000 15% 15% 30% $9,600 $9,600 $24,960 $108,160
5 Chambers (Lafores) Ditcl{ Pipe 6 2,066)  20.66| LF $40 $102,533.3 15% 15% 30% $15,380 $15,380 $39,988  $173.281
5 East Couch Lateral Turnout 1 NA 26| EA $8,000 $208,000 15% 12% 30% $31,200 $24,960 $79,248|  $343,408
5 East Couch Lateral Pipe 6 6,600 66| LF $40 $327,550.81 15% 12% 30% $49,133 $39,306 $124,797  $540,786
5 East Couch Lateral Pipe 8 1,052  1052| LF $53 $66,710.3¢ 15% 12% 30% $10,007 $8,005 $25,417  $110,139
5 East Couch Lateral Pipe 10 590 59| LF $67 $45,546.15 15% 12% 30% $6,832 $5,466 $17,353 $75,197
5 East Couch Lateral Pipe 14 1,806  18.06| LF $95 $189,205.24 15% 12% 30% $28,381 $22,705 $72,087]  $312378
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Project Engineering, CMGC Engineering, CM
Group | Name Feature Diameter (in)) Length (ft)| Turnout Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency/ Total Cost
5 East Couch Lateral Pipe 16 1,291 12.91 LF $109 $153,046.4 15% 12% 30% $22,957 $18,366 $58,311 $252,680
5 Gainsforth Ditch Turnout 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080
5 Gainsforth Ditch Pipe 6 3,891 38.91 LF $40 $193,106.17 15% 15% 30% $28,966 $28,966 $75,311 $326,349
6 Columbla Bouhern Later 1out 1 NA 42| EA $8,000 $336,000 6% 12% 30% $20,160 $40,320 $118944  $515424
6 Columbia Southern Laters ;.\ 48 197 1.97| LF $329 $66,801.1 6% 12% 30% $4,008 $8,016 $23,648  $102,473
TFC to Hillburner/PRV P : ’ 7 ’ ! ! ’
Columbia Southern Later{ _. N o o -
6 TEC to Hillburner/PRY Pipe 48 6,098 60.98 LF $329 $2,067,785.0 6% 12% 30% $124,067 $248,134 $731,996 $3,171,982
Columbia Southern Later{ _. o o o -
6 TEC to Hillburner/PRV Pipe 48 8,426 84.26 LF $329 $2,857,192.0 6% 12% 30% $171,432 $342,863 $1,011,444 $4,382,93¢
6 Columbia Southern Laters ;.\ 63 256 256| LF $432 $113,272.8¢ 6% 129 30% $6,796 $13,593 $40,009  $173.761
TFC to Hillourner/PRV ’ e ' ’ ’ ’
North Columbia Southern 0 o o
6 West Lateral and Sublate Turnout 1 NA 23 EA $8,000 $184,004 15% 15% 30% $27,600 $27,600 $71,760 $310,960
North Columbia Southern| . o o o
6 West Lateral and Sublate Pipe 6 1,864 18.64 LF $40 $92,508.3] 15% 15% 30% $13,876 $13,876 $36,078 $156,339
North Columbia Southern| ..
6 West Lateral and Sublate Pipe 8 639 6.39 LF $53 $40,520.84 15% 15% 30% $6,078 $6,078 $15,803 $68,480
North Columbia Southern| ..
6 West Lateral and Sublate Pipe 12 512 5.12 LF $81 $46,582.14 15% 15% 30% $6,987 $6,987 $18,167| $78,724
North Columbia Southern| . 0 o, 0,
6 West Lateral and Sublate Pipe 14 426 4.26 LF $95 $44,629.81 15% 15% 30% $6,694 $6,694 $17,406 $75,424
North Columbia Southern| .
6 West Lateral and Sublate Pipe 16 2,579 25.79 LF $109 $305,737.3 15% 15% 30% $45,861 $45,861 $119,238 $516,696
6 Jewett Lateral Turnout 1 NA 21 EA $8,000 $168,000 15% 15% 30% $25,200 $25,200 $65,520 $283,920
6 Jewett Lateral Pipe 10 59 0.59 LF $67 $4,554.61 15% 15% 30% $683 $683 $1,776 $7,697
6 Jewett Lateral Pipe 10 2,644 26.44 LF $67 $204,108.5 15% 15% 30% $30,616 $30,616 $79,602 $344,943
6 Jewett Lateral Pipe 14 3,056 30.56 LF $95 $320,161.2 15% 15% 30% $48,024 $48,024 $124,863 $541,073
6 Jewett Lateral Pipe 16 2,018 20.18 LF $109 $239,231.44 15% 15% 30% $35,885 $35,885 $93,300 $404,301
6 Conarn East Turnout 1 NA 2 EA $8,000 $16,000 15% 15% 30% $2,400 $2,400 $6,240 $27,040
6 Conarn East Pipe 6 789 7.89 LF $40 $39,157.27 15% 15% 30% $5,874 $5,874 $15,271 $66,176
6 Putnam Lateral Turnout 1 NA 5 EA $8,000 $40,000 15% 15% 30% $6,000 $6,000 $15,600 $67,600
6 Putnam Lateral Pipe 6 2,468 24.68 LF $40 $122,484.1] 15% 15% 30% $18,373 $18,373 $47,769 $206,998
6 Putnam Lateral Pipe 12 423 4.23 LF $81 $38,484.89 15% 15% 30% $5,773 $5,773 $15,009 $65,039
6 Putnam Lateral Pipe 12 1,375 13.75 LF $81 $125,098.6 15% 15% 30% $18,765 $18,765 $48,788 $211,417
6 Putnam Lateral Pipe 14 1,239 12.39 LF $95 $129,803.6 15% 15% 30% $19,471 $19,471 $50,623 $219,368
6 West Branch Columbia | Turnout 1 NA 27| EA $8,000 $216,00Q 15% 15% 30% $32,400 $32,400 $84,240  $365,040
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Project Engineering, CMGC Engineering, CM
Group | Name Feature Diameter (in)) Length (ft)| Turnout | Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency]  Total Cost
Southern East
6 test Branch Columbia | pipe 6 4103|  41.03| LF $40 $203,627.4( 15% 15% 30% $30,544 $30,544 $79,415  $344,130
6 \é\fust}]g:ﬁ”ég‘stco'“mbia Pipe 8 444 4.44| LF $53 $28,155.31 15% 15% 30% $4,223 $4,223 $10,981 $47,582
6 \é‘fuithgrrg”é’gstco'“mbia Pipe 12 2,015  20.15| LF $81 $183,326.3 15% 15% 30% $27,499 $27,499 $71,497  $309,822
6 Conarn Lateral Turnout 1 NA 10 EA $8,000 $80,000 15% 15% 30% $12,000 $12,000 $31,200 $135,200
6 Conarn Lateral Pipe 6 2,071 20.71 LF $40 $102,781.4 15% 15% 30% $15,417 $15,417 $40,085 $173,701
6 Phiffer Lateral Turnout 1 NA 25 EA $8,000 $200,000 15% 15% 30% $30,000 $30,000 $78,000 $338,000
6 Phiffer Lateral Pipe 12 1,238 12.38 LF $81 $112,634.2 15% 15% 30% $16,895 $16,895 $43,927 $190,352
6 Phiffer Lateral Pipe 8 2,089 20.89 LF $53 $132,469.5 15% 15% 30% $19,870 $19,870 $51,663 $223,874
6 Phiffer Lateral Pipe 6 1,684 16.84 LF $40 $83,575.1( 15% 15% 30% $12,536 $12,536 $32,594 $141,242
6 Hooker Creek Lateral Turnout 1 NA 12 EA $8,000 $96,000 15% 15% 30% $14,400 $14,400 $37,440 $162,240
6 Hooker Creek Lateral Pipe 10 1,948 19.48 LF $67 $150,379.44 15% 15% 30% $22,557 $22,557 $58,648 $254,141
6 Hooker Creek Lateral Pipe 12 970 9.7 LF $81 $88,251.41 15% 15% 30% $13,238 $13,238 $34,418 $149,145
6 Hammond Lateral Turnout 1 NA 18 EA $8,000 $144,000 15% 15% 30% $21,600 $21,600 $56,160 $243,360
6 Hammond Lateral Pipe 6 2,515 25.15 LF $40 $124,816.73 15% 15% 30% $18,723 $18,723 $48,679 $210,940
6 Hammond Lateral Pipe 6 344 3.44 LF $40 $17,072.34 15% 15% 30% $2,561 $2,561 $6,658 $28,852
6 Hammond Lateral Pipe 8 1,499 14.99 LF $53 $95,055.93 15% 15% 30% $14,258 $14,258 $37,072 $160,645
6 Hammond Lateral Pipe 10 1,417 14.17 LF $67 $109,387.9¢ 15% 15% 30% $16,408 $16,408 $42,661 $184,866
6 Hammond Lateral Pipe 12 284 2.84 LF $81 $25,838.5€ 15% 15% 30% $3,876 $3,876 $10,077 $43,667
6 Hammond Lateral Pipe 14 1,473 14.73 LF $95 $154,318.5¢ 15% 15% 30% $23,148 $23,148 $60,184 $260,798
6 North Hammond Lateral | Turnout 1 NA 5 EA $8,000 $40,000 15% 15% 30% $6,000 $6,000 $15,600 $67,600
6 North Hammond Lateral | Pipe 6 278 2.78 LF $40 $13,796.84 15% 15% 30% $2,070 $2,070 $5,381 $23,317
6 North Hammond Lateral | Pipe 8 232 2.32 LF $53 $14,711.79 15% 15% 30% $2,207 $2,207 $5,738 $24,863
Columbia Southern Later
6 $Z|? Hillburner/PRV to Turnout 1 NA 20 EA $8,000 $160,000 15% 15% 30% $24,000 $24,000 $62,400 $270,400
Columbia Southern Later
6 $Z|? Hillburner/PRV to Pipe 42 6,099 60.99 LF $288 $1,815,918.8 15% 15% 30% $272,388 $272,388 $708,208 $3,068,90z
Columbia Southern Later
6 $Z|? Hillburner/PRV to Pipe 36 5,162 51.62 LF $246 $1,323,477.4 15% 15% 30% $198,522 $198,522 $516,156 $2,236,677
Columbia Southern Later
6 TFC Hillburner/PRV to Pipe 36 943 9.43 LF $246 $241,774.34 15% 15% 30% $36,266 $36,266 $94,292 $408,599

Tail
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Project Engineering, CMGC Engineering, CM
Group | Name Feature Diameter (in)) Length (ft) Turnout Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency/ Total Cost
Columbia Southern Later
6 TFC Hillburner/PRVto | Pipe 32 315 3.15| LF $219 $72,078.48 15% 15% 30% $10,812 $10,812 $28,111]  $121,813
Tail
Columbia Southern Later
6 TFC Hillburner/PRVto | Pipe 30 941 941| LF $205 $202,349.4 15% 15% 30% $30,352 $30,352 $78,916)  $341,971
Tail
Columbia Southern Later
6 TFC Hillburner/PRVto | Pipe 28 3,729 37.29| LF $191 $750,470.9 15% 15% 30% $112,571 $112,571 $292,684  $1,268,29¢
Tail
Columbia Southern Later
6 TFC Hillburner/PRVto | Pipe 8 331 331 LF $53 $20,989.61 15% 15% 30% $3,148 $3,148 $8,186 $35,473
Tail
Columbia Southern Later
6 TFC Hillburner/PRVto | Pipe 6 1,160 11.6| LF $40 $57,569.58 15% 15% 30% $8,635 $8,635 $22,452 $97,293
Tail
Columbia Southern Later
6 TFC Hillburner/PRVto | Pipe 6 3,385 33.85| LF $40 $167,993.8 15% 15% 30% $25,199 $25,199 $65,518  $283,910
Tail
6 Eg;iﬁg;‘;?g%ssc’l:‘g?;g Turnout 1 NA 11| EA $8,000 $88,000 15% 15% 30% $13,200 $13,200 $34,320  $148.720
6 gggtthglrje?glrijssc’L?th:tg: Pipe 6 909 9.09| LF $40 $45,112.6¢ 15% 15% 30% $6,767 $6,767 $17,594 $76,240
6 g:;iﬁ%?;ﬂ?:%%ﬁé?;ﬁ Pipe 12 3,588| 35.88| LF $81 $326,439.24 15% 15% 30% $48,966 $48,966 $127,311]  $551,682
6 North Columbia Southern) 14 3.407| 3407 LF 95 356,933.7 15% 15% 30% 53,540 53,540 139,204 603,218
East Lateral and Sublater| Ipe ! ' $ $ ! ' ° ° 0 $53, $53, $ ’ $ ’
6 Eg;iﬁgf;?g%ssoﬁg?;g Pipe 2 522 522| LF $164 $90,663.4( 15% 15% 30% $13,600 $13,600 $35,359  $153,221
7 Hillburner Lateral Turnout 1 NA 24| EA $8,000 $192,000 15% 15% 30% $28,800 $28,800 $74,880|  $324,480
7 Hillburner Lateral Pipe 6 2,697 26.97| LF $40 $133,849.2( 15% 15% 30% $20,077 $20,077 $52,201]  $226,205
7 Hillburner Lateral Pipe 6 968 9.68| LF $40 $48,040.7¢ 15% 15% 30% $7,206 $7,206 $18,736 $81,189
7 Hillburner Lateral Pipe 8 3,680 36.8| LF $53 $233,359.44 15% 15% 30% $35,004 $35,004 $91,010  $394,377
7 Gerking Lateral Turnout 1 NA 13| EA $8,000 $104,000 15% 15% 30% $15,600 $15,600 $40,560  $175,760
7 Gerking Lateral Pipe 6 2,629 26.29| LF $40 $130,474.4 15% 15% 30% $19,571 $19,571 $50,885  $220,502
7 Gerking Lateral Pipe 8 2,626 26.26 LF $53 $166,522.2 15% 15% 30% $24,978 $24,978 $64,944 $281,423
7 Kickbush Lateral Turnout 1 NA 8| EA $8,000 $64,000 15% 15% 30% $9,600 $9,600 $24,960|  $108,160
7 Kickbush Lateral Pipe 6 4,000 4099 LF $40 $203,428.94 15% 15% 30% $30,514 $30,514 $79,337]  $343,795
7 Kickbush Lateral Pipe 8 1,191 1191 LF $53 $75,524.7¢ 15% 15% 30% $11,329 $11,329 $29,455  $127,637
7 West Branch Columbia | 1 NA 21| EA 8,000 168,000 15% 15% 30% 25,200 25,200 65,520 283,920
Southern South urnout $8, $168, o o 0 $25, $25, $65, $283,
7 West Branch Columbia | ;.\ 6 2479 2479 LF $40 $123,030.0 15% 15% 30% $18,455 $18,455 $47,982]  $207.921

Southern South
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Group | Name Feature Diameter (in)) Length (ft)| Turnout | Unit $/Unit Total Cost| CM, Survey (% (%) | Contingency (% Survey CMGC Contingency]  Total Cost

7 West Branch Columbia | p;,q 8 4167 4167 LF $53 $264,241.5 15% 15% 30% $39,636 $39,636 $103054  $446,568
Southern South ' : e ' ’ ’ '
West Branch Columbia :

7 Southern South Pipe 10 777 7.77 LF $67 $59,981.9¢ 15% 15% 30% $8,997 $8,997 $23,393 $101,370
West Branch Columbia . 4

7 Southern South Pipe 12 187 1.87 LF $81 $17,013.42 15% 15% 30% $2,552 $2,552 $6,635 $28,753

7 Flannery Ditch Turnout 1 NA 4 EA $8,000 $32,000 15% 15% 30% $4,800 $4,800 $12,480 $54,080

7 Flannery Ditch Pipe 6 2,178 21.78 LF $40 $108,091.7 15% 15% 30% $16,214 $16,214] $42,156 $182,675

7 Tellin Lateral Turnout 1 NA 9 EA $8,000 $72,000 15% 15% 30% $10,800 $10,800 $28,080 $121,680

7 Tellin Lateral Pipe 6 5,152 51.52 LF $40 $255,688.2 15% 15% 30% $38,353 $38,353 $99,718 $432,113

Capital Costs | $82,598,978
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Groundwater Pumping Alternative

Construction Cost for 1 patron Well

Item Unit Quantity | Unit Cost | Total cost
Install Conductor Casing ft 50 $175 $8,750
Drill Pilot Hole ft 268 $45 $12,038
E-log ea 1 $1,500 $1,500
Ream Pilot Hole ft 268 $60 $16,050
Install Blank Casing ft 235 $7 $1,589
Install Screen ft 268 $2 $535
Install Gravel Pack ft 268 $15 $4,013
Grout Seal ft 268 $15 $4,013
Plumb & Alignment Test ea 1 $1,500 $1,500
Surge/Airflit Development ea 1 $1,500 $1,500
Pumping Development ea 1 $1,500 $1,500
Step Test ea 1 $1,500 $1,500
Constant Q Test ea 1 $1,500 $1,500
Pump Cost ea 1 $15,00C $15,000
Install Pump ea 1 $1,500 $1,500
Electric & Wellhead Finish ea 1 $1,500 $1,500

Total Cost per Well $73,986

Total Construction Cost for All Patrons

Project Group 6| Project Group 7 Total
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Number of Patron

60

59

119

Total Cost

$4,439,17

$4,365,191

$8,804,37:

Ongoing Annual Groundwater Energy Costs

Total

Acreage Serve 1,920
Patron Demand (gpn 14,365
Number of Patron 119

Flow Requirements (cf 32
Total af used per ye 13,662
Patron Demand per patron (gp 121
af used per patron per y¢ 115
kwh per yea 39,530
Cost per patron yesx $2,432
Total Operating Costs $289,393
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Canal Lining Alternative
Perimeter
Channel Channel with

Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costt

Tumalo Feed
1 Canal Final NA 4 NA NA NA NA $4,000 NA NA NA $4,000 15% 12% 30% $600 $480 $1,524 $6,604

Phase(s) After ’ ’ 0 ? ° : ’

Phase V
1 Tumalo Feed NA 28 4 6 35 NA $427728  $1,981,77 $10,206  $2,419,70 15% 159 0 :

ey 10.206.04 728 981, , 419, b 5% 30% $362,956 $362,95¢ $94368f  $4,089,30
1 g‘;?;'%ﬁ:ggv NA 3 NA NA NA NA $3,000 NA NA NA $3,000 15% 15% 30% $450 $450 $1,170 $5,070
2 Eﬁ/’; rss )Latera' (2 517.84 NA 18 2 4 24 NA $16,885 $69,382 $518 $86,784 15% 15% 30% $13,018 $13,016 $33,846 $146,66¢

Box S Lateral (2 d d o o o 4 .
2 Bverd) 1909.96 NA 15 3 3 21 NA $56,640 $219,42¢ $1,910 $277,974 15% 15% 30% $41,607 $41,69 $108,411 $469,788
2 Eﬂ,"erss)'-a‘era' (2 828.55 NA 15 3 3 21 NA $24,571 $95,19( $829 $120,59( 15% 15% 30% $18,088 $18,08¢ $47,03( $203,79¢
2 gﬁ,’;rss)"alera' @ 1843.20 NA 12 4 2 17 NA $49.221  $176,561 $1,843 $227,625 15% 15% 30% $34,144 $34,144 $88,774 $384,684
2 Eﬁ,’;rss)LaIera' @ NA 5 NA NA NA NA $5,000 NA NA NA $5,000 12% 12% 30% $600 $600 $1,860 $8,060
2 Gill Lateral 2599.54 NA 5 1 1 10 NA $52,907 $142,17¢ $2,600 $197,68¢ 15% 15% 30% $29,653 $29,653 $77,007 $334,081
2 Gill Lateral 264.07 NA 5 1 1 10 NA $5,375 $14,443 $264 $20,082 15% 15% 30% $3,012 $3,012 $7,832 $33,93¢
2 Gill Lateral 2634.98 NA 5 1 1 10 NA $53,629 $144,11¢ $2,635 $200,38( 15% 15% 30% $30,057 $30,057 $78,14¢ $338,641
2 Gill Lateral NA 1 NA NA NA NA $1,000 NA NA NA $1,000 15% 15% 30% $150 $150 $390 $1,690
2 Highline Lateral 116.80 NA 12 4 2 17 NA $3,119 $11,18¢ $117 $14,424 15% 15% 30% $2,164 $2,164 $5,625 $24,377
2 Highline Lateral 478.21 NA 12 4 2 17 NA $12,770 $45,80¢ $478 $59,05€ 15% 15% 30% $8,858 $8,858 $23,032 $99,805
2 Highline Lateral 268.69 NA 12 4 2 17 NA $7,175 $25,737 $269 $33,181 15% 15% 30% $4,977 $4,977 $12,941 $56,07€
2 Highline Lateral 94052 NA 12 4 2 17 NA $25,116 $90,002 $941 $116,14¢ 15% 15% 30% $17,422 $17,422 $45,20¢ $196,29]
2 Highline Lateral 174.08 NA 12 4 2 17 NA $4,649 $16,675 $174 $21,497 15% 15% 30% $3,225 $3,225 $8,384 $36,331
2 Highline Lateral 269.34 NA 12 4 2 17 NA $7,192 $25,80( $269 $33,261 15% 15% 30% $4,989 $4,989 $12,977 $56,217
2 Highline Lateral 1311.79 NA 12 4 2 17 NA $35,028 $125,64¢ $1,312 $161,981 15% 15% 30% $24,208 $24,29¢ $63,17¢ $273,75¢
2 Highline Lateral 35.89 NA 12 4 2 17 NA $958 $3,438 $36 $4,433 15% 15% 30% $665 $665 $1,729 $7,491
2 Highline Lateral 24283 NA 12 4 2 17 NA $6,485 $23,261 $243 $29,08¢ 15% 15% 30% $4,498 $4,498 $11,608 $50,68(
2 Highline Lateral 142553 NA 12 4 2 17 NA $38,067 $136,557 $1,426 $176,044 15% 15% 30% $26,407 $26,407 $68,657 $297,518
2 Highline Lateral 958.71 NA 12 4 2 17 NA $25,601 $91,835 $959 $118,39¢ 15% 15% 30% $17,759 $17,759 $46,174 $200,08¢
2 Highline Lateral 406.40 NA 12 4 2 17 NA $10,853 $38,93( $406 $50,18¢ 15% 15% 30% $7,528 $7,528 $19,574 $84,81¢
2 Highline Lateral 325.41 NA 12 4 2 17 NA $8,690 $31,171 $325 $40,18€ 15% 15% 30% $6,028 $6,028 $15,67° $67,914
2 Highline Lateral 9.61 NA 12 4 2 17 NA $257 $920 $10 $1,187 15% 15% 30% $178 $178 $463 $2,005
2 Highline Lateral 3652.63 NA 12 4 2 17 NA $97,540 $349,88¢ $3,653 $451,07¢ 15% 15% 30% $67,662 $67,667 $175,92] $762,324
2 Highline Lateral 739.49 NA 12 4 2 17 NA $19,747 $70,83€ $739 $91,327 15% 15% 30% $13,608 $13,60€ $35,616 $154,331
2 Highline Lateral 4872.65 NA 12 4 2 17 NA $130,11¢ $466,751 $4,873 $601,744 15% 15% 30% $90,262 $90,267 $23468]  $1,016,94
2 Highline Lateral 2111.93 NA 12 4 2 17 NA $56,397 $202,303 $2,112 $260,811 15% 15% 30% $39,122 $39,123 $101,71 $440,77]
2 Highline Lateral 905.73 NA 12 4 2 17 NA $24,187 $86,76( $906 $111,85 15% 15% 30% $16,779 $16,77¢ $43,622 $189,031
2 Highline Lateral 217.03 NA 12 4 2 17 NA $5,796 $20,789 $217 $26,802 15% 15% 30% $4,020 $4,020 $10,45° $45,20¢
2 Highline Lateral 3011.53 NA 12 4 2 17 NA $80,420 $288,47" $3,012 $371,90¢ 15% 15% 30% $55,786 $55,78€ $145,04 $628,52
2 Highline Lateral 71.26 NA 12 4 2 17 NA $1,903 $6,826 $71 $8,800 15% 15% 30% $1,320 $1,320 $3,432 $14,872

1 The total capital costs shown in this table are using 2016 dollars. An inflator value of 1.0164 was used in the bNiédbsta)agtdollars.
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Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
2 Highline Lateral 1819.30 NA 12 4 2 17 NA $48,582 $174,271 $1,819 $224,674 15% 15% 30% $33,701 $33,701 $87,622 $379,691
2 Highline Lateral NA 22 NA NA NA NA $22,000 NA NA NA $22,00( 15% 15% 30% $3,300 $3,300 $8,58( $37,180
2 Kerns Lateral NA 2 NA NA NA NA $2,000 NA NA NA $2,000 15% 15% 30% $300 $300 $780 $3,380
2 tgg ;ﬁtﬁﬁgfgld 1808.93 NA 5 1 1 10 NA $36,816 $98,937 $1,809 $137,561 15% 15% 30% $20,634 $20,634 $53,64 $232,48(
2 tgg gitﬁggfgld 1999.87 NA 5 1 1 10 NA $40,703 $109,38( $2,000 $152,081 15% 15% 30% $22,812 $22,814 $59,312 $257,01¢
2 tgg gitﬁggfgld 43151 NA 5 1 1 10 NA $8,782 $23,601 $432 $32,814 15% 15% 30% $4,922 $4,922 $12,798 $55,457
2 tgg gﬁﬁﬁgfgﬁ 181.47 NA 5 1 1 10 NA $3,693 $9,925 $181 $13,80( 15% 15% 30% $2,070 $2,07( $5,382 $23,322
2 t2§§ gﬁﬁfg‘;‘l‘j 834.32 NA 5 1 1 10 NA $16,981 $45,637 $834 $63,447 15% 15% 30% $9,517 $9,517 $24,744 $107,22°
2 tgg gﬁﬁﬁgf&d 578.28 NA 5 1 1 10 NA $11,770 $31,62¢ $578 $43,976 15% 15% 30% $6,596 $6,596 $17,151 $74,320
2 tgg ;ﬁﬁﬁgfgld 1032.39 NA 5 1 1 10 NA $21,012 $56,4685 $1,032 $78,508 15% 15% 30% $11,776 $11,77€ $30,61¢ $132,681
2 tgg gitbel':ﬂe‘:‘gld 659.14 NA 5 1 1 10 NA $13,415 $36,05( $659 $50,125 15% 15% 30% $7,519 $7,519 $19,54¢ $84,711
2 tgg ;‘;‘Jﬁgﬁ;‘l" 581.53 NA 5 1 1 10 NA $11,836 $31,80€ $582 $44,223 15% 15% 30% $6,633 $6,633 $17,247 $74,736
2 '[gg gﬁﬁﬁgf&d 578.93 NA 5 1 1 10 NA $11,783 $31,664 $579 $44,025 15% 15% 30% $6,604 $6,604 $17,17¢ $74,403
2 tgg gﬁﬁﬁ;‘;‘l‘j 832.29 NA 5 1 1 10 NA $16,939 $45,521 $832 $63,292 15% 15% 30% $9,494 $9,494 $24,684 $106,964
2 tgg Lateral and 1096.32 NA 5 1 1 10 NA $22,313 $59,961 $1,096 $83,371 15% 15% 30% $12,506 $12,506 $32,515 $140,89¢
2 tgg ;ﬁtﬁﬁg";‘;‘ﬁ 830.57 NA 5 1 1 10 NA $16,904 $45,427 $831 $63,161 15% 15% 30% $9,474 $9,474 $24,633 $106,744
2 tgg ;iﬁ;'efgld 952.34 NA 5 1 1 10 NA $19,383 $52,087 $952 $72,422 15% 15% 30% $10,863 $10,863 $28,244 $122,39:
2 tgg ;ﬁtﬁﬁgi‘;‘," NA 16 NA NA NA NA $16,000 NA NA NA $16,00( 15% 15% 30% $2,400 $2,40( $6,240 $27,04(
2 Parkhurst Latera 282.60 NA 5 1 1 10 NA $5,752 $15,456 $283 $21,490 6% 12% 30% $1,289 $2,579 $7,608 $32,966
2 Parkhurst Latera 660.84 NA 5 1 1 10 NA $13,45( $36,144 $661 $50,255 6% 12% 30% $3,015 $6,031 $17,79( $77,001
2 Parkhurst Latera 6480.00 NA 5 1 1 10 NA $131,885 $354,414 $6,480 $492 774 6% 12% 30% $29,567 $59,133 $174,444 $755,924
2 Parkhurst Latera 857.50 NA 5 1 1 10 NA $17,452 $46,900 $858 $65,210 6% 12% 30% $3,913 $7,825 $23,084 $100,031
2 Parkhurst Latera 1.53 NA 5 1 1 10 NA $31 $84 $2 $116 6% 12% 30% $7 $14 $41 $178
2 Parkhurst Latera 1379.98 NA 5 1 1 10 NA $28,086 $75,476 $1,380 $104,947 6% 12% 30% $6,297 $12,593 $37,15( $160,981
2 Parkhurst Latera 1037.39 NA 5 1 1 10 NA $21,114 $56,73¢ $1,037 $78,88¢ 6% 12% 30% $4,733 $9,467 $27,927 $121,014
2 Parkhurst Latera 471.29 NA 5 1 1 10 NA $9,592 $25,776 $471 $35,840 6% 12% 30% $2,150 $4,301 $12,687 $54,97€
2 Parkhurst Latera 625.48 NA 5 1 1 10 NA $12,730 $34,210 $625 $47,565 6% 12% 30% $2,854 $5,708 $16,83¢ $72,965
2 Parkhurst Latera 57153 NA 5 1 1 10 NA $11,632 $31,259 $572 $43,463 6% 12% 30% $2,608 $5,216 $15,386 $66,672
2 Parkhurst Latera 4.84 NA 5 1 1 10 NA $99 $265 $5 $368 6% 12% 30% $22 $44 $130 $565
2 Parkhurst Latera 72.85 NA 5 1 1 10 NA $1,483 $3,984 $73 $5,54(Q 6% 12% 30% $332 $665 $1,961 $8,498
2 Parkhurst Latera 796.59 NA 5 1 1 10 NA $16,213 $43,568 $797 $60,578 6% 12% 30% $3,635 $7,269 $21,444 $92,926
2 Parkhurst Latera 11259 NA 5 1 1 10 NA $2,292 $6,158 $113 $8,562 6% 12% 30% $514 $1,027 $3,031 $13,134
2 Parkhurst Latera 86.49 NA 5 1 1 10 NA $1,760 $4,730 $86 $6,577 6% 12% 30% $395 $789 $2,328 $10,08¢
2 Parkhurst Latera NA 20 NA NA NA NA $20,000 NA NA NA $20,000 6% 12% 30% $1,200 $2,400 $7,080 $30,680
2 fgtce': aslp””gs 20.98 NA 15 3 3 21 NA $622 $2,410 $21 $3,053 15% 12% 30% $458 $366 $1,163 $5,041
2 fgt%'ﬁjp””gs 1191.09 NA 15 3 3 21 NA $35,322 $136,841 $1,191 $173,354 15% 12% 30% $26,003 $20,807 $66,04¢ $286,201
2 f;’tg':jp””gs 3.81 NA 15 3 3 21 NA $113 $438 $4 $554 15% 12% 30% $83 $67 $211 $915
2 Rock Springs 299.98 NA 15 3 3 21 NA $8,896 $34,464 $300 $43,660 15% 12% 30% $6,549 $5,239 $16,635 $72,083
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Project
Group

Name

Length

Turnout
Quantity

Channel
Top Width
(ft)

Channel
Base Width

()

Channel Depth
(1)

Perimeter
with
Freeboard

(ft)

Turnout
Cost

Geotextile
Cost

Shotcrete
Cost

Fence Cost

Subtotal
Cost

Engineering
, CM, Survey

CMGC

Contingency

Engineering
, CM, Survey

CMGC

Contingency

Total Cost!

Lateral

Rock Springs
Lateral

NA

NA

Z
>

=
>

NA

$4,000

NA

NA

NA

$4,000

15%

12%

30%

$600

$480

$1,524

$6,604

Steele Lateral

280.61

NA

15

21

NA

$8,322

$32,238

$281

$40,841

15%

15%

30%

$6,126

$6,126

$15,928

$69,021

Steele Lateral

536.96)

NA

15

21

NA

$15,924

$61,690

$537

$78,151

15%

15%

30%

$11,723

$11,723

$30,479

$132,074

Steele Lateral

285.25

NA

15

21

NA

$8,459

$32,771

$285

$41,515

15%

15%

30%

$6,227

$6,227

$16,191

$70,161

Steele Lateral

7.05

NA

15

21

NA

$209

$809

$7

$1,025

15%

15%

30%

$154

$154

$400

$1,733

Steele Lateral

77.54

NA

15

21

NA

$2,299

$8,908

$78

$11,285

15%

15%

30%

$1,693

$1,693

$4,401

$19,072

Steele Lateral

71291

NA

15

21

NA

$21,142

$81,905

$713

$103,754

15%

15%

30%

$15,564

$15,564

$40,466

$175,353

Steele Lateral

1079.26

NA

15

21

NA

$32,006

$123,993

$1,079

$157,07§

15%

15%

30%

$23,562

$23,562

$61,26(

$265,462

Steele Lateral

217.07

NA

15

21

NA

$6,437

$24,939

$217

$31,593

15%

15%

30%

$4,739

$4,739

$12,321

$53,393

Steele Lateral

852.05

NA

15

21

NA

$25,268

$97,889

$852

$124,004

15%

15%

30%

$18,601

$18,601

$48,363

$209,574

Steele Lateral

3.20

NA

15

21

NA

$95

$368

$3

$466

15%

15%

30%

$70

$70

$182

$787

Steele Lateral

957.40

NA

15

WIW W W W W w w w| w|w

W W W W W W w w w| w|w

21

NA

$28,392

$109,997

$957

$139,342

15%

15%

30%

$20,901

$20,901

$54,343

$235,481

NI INDININININDINDINDININDN

Steele Lateral

NA

11

NA

P
>

=
>

NA

$11,000

NA

NA

NA

$11,00(

15%

15%

30%

$1,650

$1,650

$4,290

$18,59(

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

26.74

NA

15

21

NA

$793

$3,072

$27

$3,892

10%

12%

30%

$389

$467

$1,424

$6,172

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

132.70

NA

15

21

NA

$3,935

$15,246

$133

$19,313

10%

12%

30%

$1,931

$2,318

$7,069

$30,631

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

1833.01

NA

15

21

NA

$54,358

$210,58¢

$1,833

$266,78(

10%

12%

30%

$26,678

$32,014

$97,642

$423,114

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

3016.81

NA

15

21

NA

$89,464

$346,592

$3,017

$439,073

10%

12%

30%

$43,907

$52,689

$160,70]

$696,37(

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

589.03

NA

15

21

NA

$17,468

$67,672

$589

$85,729

10%

12%

30%

$8,573

$10,287

$31,377%

$135,96¢

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

937.44

NA

15

21

NA

$27,800

$107,70(

$937

$136,431

10%

12%

30%

$13,644

$16,372

$49,934

$216,384

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

43.29

NA

15

21

NA

$1,284

$4,973

$43

$6,301

10%

12%

30%

$630

$756

$2,306

$9,993

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

20.78

NA

15

21

NA

$616

$2,387

$21

$3,024

10%

12%

30%

$302

$363

$1,107

$4,797

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

1228.87

NA

15

21

NA

$36,442

$141,18]

$1,229

$178,853

10%

12%

30%

$17,885

$21,462

$65,46(

$283,66(

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

11.54

NA

15

21

NA

$342

$1,326

$12

$1,680

10%

12%

30%

$168

$202

$615

$2,664

Tumalo Feed
Canal Reservoir
Feed and
Sublateral

504.79

NA

15

21

NA

$14,970

$57,994

$505

$73,46¢

10%

12%

30%

$7,347

$8,816

$26,889

$116,52]
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Appendix D: Investigations and Analysis Reports
Perimeter
Channel Channel with

Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit

Tumalo Feed _
2 Eggj'aﬁgse“’o" 263.66 NA 15 3 3 21 NA $7,819 $30,291 $264 $38,374 10% 12% 30% $3,837 $4,605 $14,045 $60,861

Sublateral

Tumalo Feed
2 E:Qg'aﬁgse“’o" 530.90 NA 15 3 3 21 NA $15,744 $60,994 $531 $77,268 10% 12% 30% $7,727 $9,272 $28,28( $122 544

Sublateral

Tumalo Feed
2 Ee""gg' aﬁgse“’o" 279.32 NA 15 3 3 21 NA $8,283 $32,09( $279 $40,653 10% 12% 30% $4,065 $4,879 $14,87¢ $64,475

Sublateral

Tumalo Feed
2 E:gg'aﬁzse“’o" NA 15 NA NA NA NA $15,00( NA NA NA $15,000 10% 12% 30% $1,500 $1,80Q $5,49Q $23,790

Sublateral
3 Allen Lateral 3947.15 NA 15 3 3 21 NA $117,054 $453,47¢ $3,947 $574,471 15% 15% 30% $86,172 $86,172 $224,04¢4 $970,86€
3 Allen Lateral 1.62 NA 15 3 3 21 NA $48 $186 $2 $236 15% 15% 30% $35 $35 $92 $399
3 Allen Lateral 588.13 NA 15 3 3 21 NA $17,441 $67,568 $588 $85,59¢ 15% 15% 30% $12,84(Q $12,84( $33,383 $144,66(
3 Allen Lateral 261.83 NA 15 3 3 21 NA $7,765 $30,081 $262 $38,108 15% 15% 30% $5,716 $5,716 $14,864 $64,407
3 Allen Lateral 673.42 NA 15 3 3 21 NA $19,971] $77,368 $673 $98,011 15% 15% 30% $14,702 $14,702 $38,224 $165,634
3 Allen Lateral 404.80 NA 15 3 3 21 NA $12,004 $46,506 $405 $58,915 15% 15% 30% $8,837 $8,837 $22,977% $99,56€
3 Allen Lateral 273.78 NA 15 3 3 21 NA $8,119 $31,454 $274 $39,847 15% 15% 30% $5,977, $5,977 $15,54( $67,342
3 Allen Lateral 418.98 NA 15 3 3 21 NA $12,425 $48,135 $419 $60,979 15% 15% 30% $9,147 $9,147 $23,782 $103,054
3 Allen Lateral 18.00 NA 15 3 3 21 NA $534 $2,068 $18 $2,619 15% 15% 30% $393 $393 $1,022 $4,427
3 Allen Lateral 314.39 NA 15 3 3 21 NA $9,323 $36,119 $314 $45,757 15% 15% 30% $6,864 $6,864 $17,841 $77,329
3 Allen Lateral 567.31 NA 15 3 3 21 NA $16,824 $65,177 $567 $82,569 15% 15% 30% $12,385 $12,384 $32,201 $139,54(
3 Allen Lateral 4.31 NA 15 3 3 21 NA $128 $495 $4 $627 15% 15% 30% $94 $94 $244 $1,059
3 Allen Lateral 6.03 NA 15 3 3 21 NA $179 $693 $6 $878 15% 15% 30% $132 $132 $342 $1,484
3 Allen Lateral 3.85 NA 15 3 3 21 NA $114 $442 $4 $560 15% 15% 30% $84 $84 $218 $947
3 Allen Lateral 1910.27 NA 15 3 3 21 NA $56,650 $219,464 $1,910 $278,02¢ 15% 15% 30% $41,704 $41,704 $108,43 $469,864
3 Allen Lateral 0.44 NA 15 3 3 21 NA $13 $50 $0 $64 15% 15% 30% $10 $10 $25 $108
3 Allen Lateral 438.36 NA 15 3 3 21 NA $13,000 $50,361 $438 $63,799 15% 15% 30% $9,570 $9,570 $24,882 $107,82]
3 Allen Lateral 563.78 NA 15 3 3 21 NA $16,719 $64,772 $564 $82,054 15% 15% 30% $12,308 $12,309 $32,001 $138,671
3 Allen Lateral 668.28 NA 15 3 3 21 NA $19,818 $76,776 $668 $97,263 15% 15% 30% $14,589 $14,589 $37,934 $164,374
3 Allen Lateral 643.65| NA 15 3 3 21 NA $19,088 $73,947 $644 $93,678 15% 15% 30% $14,052 $14,052 $36,534 $158,314
3 Allen Lateral 239.77| NA 15 3 3 21 NA $7,110 $27,546 $240 $34,894 15% 15% 30% $5,234 $5,234 $13,61( $58,975
3 Allen Lateral 273.19 NA 15 3 3 21 NA $8,101 $31,386 $273 $39,760 15% 15% 30% $5,964 $5,964 $15,506 $67,195
3 Allen Lateral 128.49 NA 15 3 3 21 NA $3,810 $14,762 $128 $18,701 15% 15% 30% $2,805 $2,805 $7,293 $31,604
3 Allen Lateral 1.90 NA 15 3 3 21 NA $56 $219 $2 $277 15% 15% 30% $42 $42 $108 $468
3 Allen Lateral 530.41 NA 15 3 3 21 NA $15,729 $60,937 $530 $77,197 15% 15% 30% $11,579 $11,579 $30,107 $130,462
3 Allen Lateral 0.28 NA 15 3 3 21 NA $8 $32 $0 $40 15% 15% 30% $6 $6 $16 $68
3 Allen Lateral 1087.70 NA 15 3 3 21 NA $32,256 $124,963 $1,088 $158,30¢ 15% 15% 30% $23,746 $23,744 $61,739 $267,53¢
3 Allen Lateral 5.52 NA 15 3 3 21 NA $164 $635 $6 $804 15% 15% 30% $121 $121 $314 $1,359
3 Allen Lateral 1059.48 NA 15 3 3 21 NA $31,419 $121,721 $1,059 $154,19¢ 15% 15% 30% $23,13(Q $23,13(0 $60,13¢ $260,597
3 Allen Lateral 900.46 NA 15 3 3 21 NA $26,703 $103,451 $900 $131,05¢ 15% 15% 30% $19,658 $19,659 $51,111 $221,484
3 Allen Lateral 108.32 NA 15 3 3 21 NA $3,212 $12,444 $108 $15,764 15% 15% 30% $2,365 $2,365 $6,149 $26,644
3 Allen Lateral 569.66 NA 15 3 3 21 NA $16,893 $65,444 $570 $82,909 15% 15% 30% $12,436 $12,434 $32,334 $140,114
3 Allen Lateral 812.69 NA 15 3 3 21 NA $24,101 $93,368 $813 $118,281 15% 15% 30% $17,742 $17,742 $46,13( $199,894
3 Allen Lateral 470.11 NA 15 3 3 21 NA $13,941 $54,009 $470 $68,420 15% 15% 30% $10,263 $10,263 $26,684 $115,63(
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Appendix D: Investigations and Analysis Reports
Perimeter

Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
3 Allen Lateral 673.20 NA 15 3 3 21 NA $19,964 $77,342 $673 $97,97¢ 15% 15% 30% $14,697 $14,607 $38,217 $165,58"
3 Allen Lateral 63857 NA 15 3 3 21 NA $18,937 $73,363 $639 $92,93¢ 15% 15% 30% $13,941 $13,941 $36,24¢ $157,061
3 Allen Lateral 538.34 NA 15 3 3 21 NA $15,965 $61,848 $538 $78,351 15% 15% 30% $11,753 $11,753 $30,557 $132,417
3 Allen Lateral 98.93 NA 15 3 3 21 NA $2,934 $11,36€ $99 $14,398 15% 15% 30% $2,160 $2,16( $5,615 $24,333
3 Allen Lateral NA 34 NA NA NA NA $34,000 NA NA NA $34,000 15% 15% 30% $5,100 $5,100 $13,26( $57,460
3 égirt‘hs"b'atera' 262.35 NA 18 2 4 24 NA $8,554 $35,151 $262 $43,968 15% 15% 30% $6,595 $6,599 $17,147 $74,304
3 Allen Sublateral 1508.67 NA 18 2 4 24 NA $49,193  $202,13] $1,509  $252,83¢ 15% 15% 30% $37,926 $37,926 $98,607 $427,291
3 é'c')i’t‘hS“b'atera' 18.90 NA 18 2 4 24 NA $616 $2,532 $19 $3,167 15% 15% 30% $475 $475 $1,235 $5,352
3 Allen Sublateral 456 NA 18 2 4 24 NA $149 $611 $5 $764 15% 15% 30% $115 $115 $298 $1,292
3 ggirt‘hs"b'atera' 366.75 NA 18 2 4 24 NA $11,958 $49,13¢ $367 $61,464 15% 15% 30% $9,220 $9,22( $23,971 $103,87:
3 ‘S\girt‘hS“b'atera' NA 3 NA NA NA NA $3,000 NA NA NA $3,000 15% 15% 30% $450 $450 $1,170 $5,070
3 C\',':S"t Sublateral NA 4 NA NA NA NA $4,000 NA NA NA $4,000 15% 15% 30% $600 $600 $1,56Q $6,760
3 McGinnis Ditch 758.99 NA 18 2 4 24 NA $24,748 $101,69] $759 $127,19¢ 15% 15% 30% $19,080 $19,080 $49,60€ $214,961
3 McGinnis Ditch 708.36 NA 18 2 4 24 NA $23,007 $94,908 $708 $118,714 15% 15% 30% $17,807 $17,807 $46,29¢ $200,62¢
3 McGinnis Ditch 812.93 NA 18 2 4 24 NA $26,507 $108,92( $813 $136,24( 15% 15% 30% $20,436 $20,43€ $53,134 $230,24¢
3 McGinnis Ditch 413.49 NA 18 2 4 24 NA $13,482 $55,40( $413 $69,296 15% 15% 30% $10,394 $10,394 $27,026 $117,111
3 McGinnis Ditch 196.00 NA 18 2 4 24 NA $6,391 $26,261 $196 $32,848 15% 15% 30% $4,927 $4,927 $12,811 $55,514
3 McGinnis Ditch 1001.08 NA 18 2 4 24 NA $32,642 $134,12¢ $1,001 $167,771 15% 15% 30% $25,166 $25,166 $65,431 $283,531
3 McGinnis Ditch NA 5 NA NA NA NA $5,000 NA NA NA $5,000 15% 15% 30% $750 $750 $1,950 $8,450
4 Beasley Lateral 13.82 NA 5 1 1 10 NA $281 $756 $14 $1,051 15% 15% 30% $158 $158 $410 $1,776
4 Beasley Lateral 80.68 NA 5 1 1 10 NA $1,642 $4.413 $81 $6,135 15% 15% 30% $920 $920 $2,393 $10,36¢
4 Beasley Lateral 164.16 NA 5 1 1 10 NA $3,341 $8,979 $164 $12,484 15% 15% 30% $1,873 $1,873 $4,869 $21,008
4 Beasley Lateral 681.91 NA 5 1 1 10 NA $13,879 $37,296 $682 $51,857 15% 15% 30% $7,779 $7,779 $20,224 $87,63¢
4 Beasley Lateral 104.12 NA 5 1 1 10 NA $2,119 $5,694 $104 $7,018 15% 15% 30% $1,188 $1,188 $3,088 $13,381
4 Beasley Lateral 555.73 NA 5 1 1 10 NA $11,311 $30,395 $556 $42,261 15% 15% 30% $6,339 $6,339 $16,482 $71,422
4 Beasley Lateral 1.67 NA 5 1 1 10 NA $34 $91 $2 $127 15% 15% 30% $19 $19 $50 $215
4 Beasley Lateral 685.93 NA 5 1 1 10 NA $13,960 $37,516 $686 $52,162 15% 15% 30% $7,824 $7,824 $20,343 $88,154
4 Beasley Lateral 117.04 NA 5 1 1 10 NA $2,382 $6,401 $117 $8,900 15% 15% 30% $1,335 $1,335 $3,471 $15,041
4 Beasley Lateral 689.80 NA 5 1 1 10 NA $14,039 $37,728 $690 $52,457 15% 15% 30% $7,868 $7,868 $20,45¢ $88,652
4 Beasley Lateral 463.90 NA 5 1 1 10 NA $9,442 $25,372 $464 $35,278 15% 15% 30% $5,292 $5,292 $13,75¢ $59,61C
4 Beasley Lateral 336.81 NA 5 1 1 10 NA $6,855 $18,421 $337 $25,613 15% 15% 30% $3,842 $3,842 $9,089 $43,286
4 Beasley Lateral 181.33 NA 5 1 1 10 NA $3,691 $9,018 $181 $13,79( 15% 15% 30% $2,068 $2,064 $5,378 $23,304
4 Beasley Lateral 1144.91 NA 5 1 1 10 NA $23,302 $62,61¢ $1,145 $87,066 15% 15% 30% $13,060 $13,06( $33,95€ $147,147
4 Beasley Lateral 315.96 NA 5 1 1 10 NA $6,431 $17,281 $316 $24,028 15% 15% 30% $3,604 $3,604 $9,371 $40,607
4 Beasley Lateral NA 20 NA NA NA NA $20,000 NA NA NA $20,000 15% 15% 30% $3,000 $3,000 $7,800 $33,800
4 t';’tg':af’pa“'d'“g 1616.60 NA 12 4 2 17 NA $43,170 $154,858 $1,617 $199,64] 15% 15% 30% $29,946 $29,94€ $77,86( $337,394
4 t';’tg:‘a?pa“'d'”g 4445.76 NA 12 4 2 17 NA $118,719 $425,86( $4,446 $549,028 15% 15% 30% $82,354 $82,354 $214,12 $927,853
4 [’;tg?alspa“'d'”g 3924.89 NA 12 4 2 17 NA $104,81( $375,066 $3,925 $484,70] 15% 15% 30% $72,705 $72,704 $189,03 $819,144
4 E';’tret?alspa“'d'”g 5451.29 NA 12 4 2 17 NA $145,571 $522,18( $5,451 $673,203 15% 15% 30% $100,98( $100,98( $262,54  $1,137,71
4 [’aotret:‘af’pa“'d'”g 284.06 NA 12 4 2 17 NA $7,585 $27,210 $284 $35,07¢ 15% 15% 30% $5,262 $5,262 $13,681 $59,284
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Perimeter
Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
4 E':tg:‘afpa“'ding NA 4 NA NA NA NA $4,000 NA NA NA $4,000 15% 15% 30% $600 $600 $1,560 $6,760
4 Spaulding Laterg 43521 NA 12 4 2 17 NA $11,622 $41,689 $435 $53,74€ 15% 15% 30% $8,062 $8,062 $20,961 $90,83(
4 Spaulding Laterg 5.12 NA 12 4 2 17 NA $137 $491 $5 $632 15% 15% 30% $95 $95 $247 $1,069
4 Spaulding Laterg 575.41 NA 12 4 2 17 NA $15,366 $55,119 $575 $71,06( 15% 15% 30% $10,659 $10,659 $27,713 $120,091]
4 Spaulding Laterd 120.99 NA 12 4 2 17 NA $3,231 $11,59(Q $121 $14,942 15% 15% 30% $2,241 $2,241 $5,827 $25,251
4 Spaulding Latera 2346.99 NA 12 4 2 17 NA $62,674 $224,814 $2,347 $289,834 15% 15% 30% $43,476 $43,476 $113,03] $489,824
4 Spaulding Latera 388.61 NA 12 4 2 17 NA $10,378 $37,225 $389 $47,992 15% 15% 30% $7,199 $7,199 $18,717 $81,10¢€
4 Spaulding Laterg 1629.32 NA 12 4 2 17 NA $43,509 $156,074 $1,629 $201,217 15% 15% 30% $30,182 $30,182 $78,473 $340,04¢
4 Spaulding Latera 1069.75 NA 12 4 2 17 NA $28,566 $102,471 $1,070 $132,107 15% 15% 30% $19,816 $19,814 $51,522 $223,26
4 Spaulding Laterg 860.04 NA 12 4 2 17 NA $22,966 $82,383 $860 $106,2094 15% 15% 30% $15,931 $15,931 $41,422 $179,494
4 Spaulding Latera 3.70 NA 12 4 2 17 NA $99 $355 $4 $457 15% 15% 30% $69 $69 $178 $773
4 Spaulding Laterg 2.76 NA 12 4 2 17 NA $74 $265 $3 $341 15% 15% 30% $51 $51 $133 $577
4 Spaulding Latera 339.30 NA 12 4 2 17 NA $9,061] $32,502 $339 $41,902 15% 15% 30% $6,285 $6,285 $16,342 $70,814
4 Spaulding Latera 1695.07 NA 12 4 2 17 NA $45,265 $162,371 $1,695 $209,337 15% 15% 30% $31,400 $31,40(¢ $81,639 $353,77(
4 Spaulding Latera 440.98 NA 12 4 2 17 NA $11,776 $42,241] $441 $54,458 15% 15% 30% $8,169 $8,169 $21,234 $92,034
4 Spaulding Laterg 1033.09 NA 12 4 2 17 NA $27,587 $98,960 $1,033 $127,58( 15% 15% 30% $19,137 $19,137 $49,756 $215,61(
4 Spaulding Laterg 60.92 NA 12 4 2 17 NA $1,627 $5,835 $61 $7,523 15% 15% 30% $1,128 $1,128 $2,934 $12,713
4 Spaulding Laterg 2171.05 NA 12 4 2 17 NA $57,975 $207,964 $2,171 $268,117 15% 15% 30% $40,217 $40,217 $104,564 $453,104
4 Spaulding Laterg NA 17 NA NA NA NA $17,00Q NA NA NA $17,00¢ 15% 15% 30% $2,550 $2,550 $6,630 $28,73(C
West Branch
4 Columbia 765.00 NA 15 3 3 21 NA $22,686 $87,889 $765 $111,34( 15% 15% 30% $16,701 $16,701 $43,423 $188,164
Southern West
West Branch
4 Columbia 2444.81 NA 15 3 3 21 NA $72,501 $280,871 $2,445 $355,823 15% 15% 30% $53,373 $53,373 $138,771 $601,341
Southern West
West Branch
4 Columbia 670.91 NA 15 3 3 21 NA $19,896 $77,079 $671 $97,64€ 15% 15% 30% $14,647 $14,647 $38,0842 $165,022
Southern West
West Branch
4 Columbia 141.38 NA 15 3 3 21 NA $4,193 $16,243 $141 $20,577 15% 15% 30% $3,087 $3,087 $8,025 $34,775
Southern West
West Branch
4 Columbia 1788.95 NA 15 3 3 21 NA $53,052 $205,527 $1,789 $260,361 15% 15% 30% $39,055 $39,055 $101,54 $440,021
Southern West
West Branch
4 Columbia 616.33 NA 15 3 3 21 NA $18,278 $70,809 $616 $89,703 15% 15% 30% $13,455 $13,455 $34,984 $151,591
Southern West
West Branch
4 Columbia 21.17 NA 15 3 3 21 NA $628 $2,432 $21 $3,081 15% 15% 30% $462 $462 $1,202 $5,207
Southern West
West Branch
4 Columbia 77.78 NA 15 3 3 21 NA $2,307 $8,936 $78 $11,321 15% 15% 30% $1,698 $1,698 $4,415 $19,137
Southern West
West Branch
4 Columbia 1272.56 NA 15 3 3 21 NA $37,738 $146,201 $1,273 $185,211 15% 15% 30% $27,782 $27,782 $72,2312 $313,007
Southern West
West Branch
4 Columbia 1336.91] NA 15 3 3 21 NA $39,647 $153,594 $1,337| $194,57¢ 15% 15% 30% $29,187 $29,187 $75,884 $328,834
Southern West
West Branch
4 Columbia 8.76 NA 15 3 3 21 NA $260 $1,006 $9 $1,275 15% 15% 30% $191 $191 $497 $2,155
Southern West
West Branch
4 Columbia 42359 NA 15 3 3 21 NA $12,562 $48,664 $424 $61,65( 15% 15% 30% $9,247 $9,247 $24,043 $104,184
Southern West
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Project
Group

Name

Length

Turnout
Quantity

Channel
Top Width
(ft)

Channel
Base Width

()

Channel Depth
(1)

Perimeter
with
Freeboard

(ft)

Turnout
Cost

Geotextile
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Shotcrete
Cost

Fence Cost
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Cost

Engineering
, CM, Survey

CMGC

Contingency

Engineering
, CM, Survey

CMGC

Contingency

Total Cost!

West Branch
Columbia
Southern West

727.16

NA

12

17

NA

$19,418

$69,655

$727

$89,80(

15%

15%

30%

$13,470

$13,47¢

$35,0272

$151,762

West Branch
Columbia
Southern West

854.50

NA

12

17

NA

$22,819

$81,853

$855

$105,52¢

15%

15%

30%

$15,829

$15,829

$41,154

$178,334

West Branch
Columbia
Southern West

0.48

NA

12

17

NA

$13

$46

$0

$59

15%

15%

30%

$9

$9

$23

$100

West Branch
Columbia
Southern West

8.38

NA

12

17

NA

$224

$803

$8

$1,035

15%

15%

30%

$155

$155

$404

$1,749

West Branch
Columbia
Southern West

490.27|

NA

12

17

NA

$13,092

$46,963

$490

$60,545

15%

15%

30%

$9,082

$9,082

$23,613

$102,322

West Branch
Columbia
Southern West

1369.00

NA

12

17

NA

$36,558

$131,13]

$1,369

$169,063

15%

15%

30%

$25,360

$25,36(

$65,935

$285,711

West Branch
Columbia
Southern West

1815.52

NA

12

17

NA

$48,481

$173,904

$1,816

$224,20¢

15%

15%

30%

$33,631

$33,631

$87,44(

$378,90¢

West Branch
Columbia
Southern West

816.70

NA

12

17

NA

$21,809

$78,232

$817

$100,857

15%

15%

30%

$15,129

$15,129

$39,334

$170,444

West Branch
Columbia
Southern West

2.18

NA

12

17

NA

$58

$209

$2

$269

15%

15%

30%

$40

$40

$105

$455

West Branch
Columbia
Southern West

842.76)

NA

12

17

NA

$22,505

$80,729

$843

$104,07¢

15%

15%

30%

$15,611

$15,611

$40,59(

$175,888

West Branch
Columbia
Southern West

345.68

NA

12

17

NA

$9,231

$33,112

$346

$42,689

15%

15%

30%

$6,403

$6,403

$16,649

$72,144

West Branch
Columbia
Southern West

401.22

NA

12

17

NA

$10,714

$38,433

$401

$49,548

15%

15%

30%

$7,432

$7,432

$19,324

$83,737

West Branch
Columbia
Southern West

694.19

NA

12

17

NA

$18,538

$66,497

$694

$85,729

15%

15%

30%

$12,859

$12,85¢

$33,434

$144,88]1

West Branch
Columbia
Southern West

1239.81

NA

12

17

NA

$33,108

$118,762

$1,240

$153,11(

15%

15%

30%

$22,966

$22,966

$59,713

$258,756

West Branch
Columbia
Southern West

1385.17

NA

12

17

NA

$36,990

$132,686

$1,385

$171,06]

15%

15%

30%

$25,659

$25,659

$66,714

$289,091

West Branch
Columbia
Southern West

435.85]

NA

12

17

NA

$11,639

$41,751

$436

$53,825

15%

15%

30%

$8,074

$8,074

$20,992

$90,965

West Branch
Columbia
Southern West

2562.74

NA

12

17

NA

$68,435

$245,484

$2,563

$316,483

15%

15%

30%

$47,472

$47,472

$123,42

$534,85¢

West Branch
Columbia
Southern West

NA

31

NA

NA

NA

NA

$31,000

NA

NA

NA

$31,00(

15%

15%

30%

$4,650

$4,650

$12,09(¢

$52,39(

Chambers
(Lafores) Ditch

12.70

NA

10

NA

$258

$694

$13

$966

15%

15%

30%

$145

$145

$377

$1,632

Chambers
(Lafores) Ditch

12.81

NA

10

NA

$261

$701

$13

$974

15%

15%

30%

$146

$146

$380

$1,647

Chambers
(Lafores) Ditch

509.50

NA

10

NA

$10,370

$27,866

$510

$38,746

15%

15%

30%

$5,812

$5,812

$15,111

$65,48(

Chambers
(Lafores) Ditch

642.90

NA

10

NA

$13,085

$35,162

$643

$48,89(

15%

15%

30%

$7,334

$7,334

$19,067

$82,624

Chambers
(Lafores) Ditch

215.19

NA

10

NA

$4,380

$11,769

$215

$16,364

15%

15%

30%

$2,455

$2,455

$6,382

$27,655
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Perimeter
Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
Chambers j
5 (Lafores) Ditch 390.87, NA 5 1 1 10 NA $7,955 $21,374 $391 $29,724 15% 15% 30% $4,459 $4,459 $11,592 $50,234
5 g_g?g:gg)r%itch 282.09 NA 5 1 1 10 NA $5,741] $15,428 $282 $21,452 15% 15% 30% $3,218 $3,214 $8,366 $36,253
5 (CLZ?S:gg)rsbitch NA 7 NA NA NA NA $7,000 NA NA NA $7,000 15% 15% 30% $1,050 $1,050 $2,73q $11,830
5 Couch Lateral 2462.91 NA 12 4 2 17 NA $65,769 $235,921 $2,463 $304,15¢ 15% 15% 30% $45,623 $45,623 $118,62 $514,024
5 Couch Lateral 1350.97 NA 12 4 2 17 NA $36,076 $129,41( $1,351] $166,831 15% 15% 30% $25,026 $25,026 $65,066 $281,954
5 Couch Lateral 354.71 NA 12 4 2 17 NA $9,472) $33,97¢ $355 $43,805 15% 15% 30% $6,571 $6,571 $17,084 $74,031
5 Couch Lateral 1494.79 NA 12 4 2 17 NA $39,917 $143,18¢ $1,495 $184,598 15% 15% 30% $27,69( $27,690 $71,993 $311,97(
5 Couch Lateral 872.98 NA 12 4 2 17 NA $23,312 $83,623 $873 $107,80¢ 15% 15% 30% $16,171 $16,171 $42,045 $182,196
5 Couch Lateral 320.08 NA 12 4 2 17 NA $8,547 $30,66( $320 $39,528 15% 15% 30% $5,929 $5,929 $15,416 $66,802
5 Couch Lateral 1095.21] NA 12 4 2 17 NA $29,246 $104,911 $1,005 $135,257 15% 15% 30% $20,284 $20,288 $52,748 $228,571
5 Couch Lateral 301.52) NA 12 4 2 17 NA $8,052) $28,882 $302 $37,236 15% 15% 30% $5,585 $5,585 $14,522 $62,02¢
5 Couch Lateral 97.20 NA 12 4 2 17 NA $2,596 $9,311 $97 $12,004 15% 15% 30% $1,801 $1,801 $4,682 $20,287
5 Couch Lateral 14.86 NA 12 4 2 17 NA $397 $1,424 $15 $1,835 15% 15% 30% $275 $275 $716 $3,102
5 Couch Lateral 699.60 NA 12 4 2 17 NA $18,682 $67,019 $700 $86,396 15% 15% 30% $12,959 $12,95¢ $33,605 $146,01(
5 Couch Lateral 1106.72 NA 12 4 2 17 NA $29,554 $106,011 $1,107 $136,674 15% 15% 30% $20,501 $20,501 $53,302 $230,971
5 Couch Lateral 29.63 NA 12 4 2 17 NA $791 $2,838 $30 $3,659 15% 15% 30% $549 $549 $1,427 $6,183
5 Couch Lateral 605.56 NA 12 4 2 17 NA $16,171 $58,007 $606 $74,783 15% 15% 30% $11,217 $11,217 $29,165 $126,381
5 Couch Lateral 159.02) NA 12 4 2 17 NA $4,247 $15,233 $159 $19,63¢ 15% 15% 30% $2,946 $2,946 $7,659 $33,18¢
5 Couch Lateral 337.38 NA 12 4 2 17 NA $9,009 $32,314 $337 $41,665 15% 15% 30% $6,250 $6,250 $16,249 $70,414
5 Couch Lateral 497.21] NA 12 4 2 17 NA $13,278 $47,624 $497 $61,403 15% 15% 30% $9,210 $9,210 $23,047 $103,77]
5 Couch Lateral 95.12 NA 12 4 2 17 NA $2,540 $9,112 $95 $11,747 15% 15% 30% $1,762 $1,762 $4,581 $19,853
5 Couch Lateral 361.83 NA 12 4 2 17 NA $9,662) $34,66( $362 $44,684 15% 15% 30% $6,703 $6,703 $17,427 $75,517
5 Couch Lateral 94.14 NA 12 4 2 17 NA $2,514 $9,018 $94 $11,626 15% 15% 30% $1,744) $1,744 $4,534 $19,648
5 Couch Lateral 1169.70 NA 12 4 2 17 NA $31,236 $112,044 $1,170 $144,45] 15% 15% 30% $21,664 $21,668 $56,336 $244,121
5 Couch Lateral 13.71 NA 12 4 2 17 NA $366 $1,313 $14 $1,693 15% 15% 30% $254 $254 $660 $2,862
5 Couch Lateral 603.93 NA 12 4 2 17 NA $16,127 $57,851 $604 $74,582 15% 15% 30% $11,187 $11,187 $29,087 $126,044
5 Couch Lateral 9.41 NA 12 4 2 17 NA $251 $902 $9 $1,163 15% 15% 30% $174 $174 $453 $1,965
5 Couch Lateral 823.56 NA 12 4 2 17 NA $21,992 $78,889 $824 $101,70¢ 15% 15% 30% $15,256 $15,256 $39,665 $171,88:
5 Couch Lateral 0.15 NA 12 4 2 17 NA $4 $14 $0 $18 15% 15% 30% $3 $3 $7 $31
5 Couch Lateral NA 12 NA NA NA NA $12,00( NA NA NA $12,000 15% 15% 30% $1,800 $1,800 $4,68(0 $20,280
5 E:tsérglou‘m 560.45 NA 5 1 1 10 NA $11,407 $30,653 $560 $42,620 15% 15% 30% $6,393 $6,393 $16,622 $72,028
5 E:tsetrglou‘:h 47.09 NA 5 1 1 10 NA $958 $2,575 $47 $3,581 15% 15% 30% $537 $537 $1,397 $6,052
5 E;‘ts;r;"“d‘ 222.72 NA 5 1 1 10 NA $4,533 $12,181 $223 $16,937 15% 15% 30% $2,541 $2,541 $6,605 $28,623
5 Fast Couch 17.68 NA 5 1 1 10 NA $360 $967 $18 $1,345 15% 15% 30% $202 $202 $524 $2,272
5 E:tsérgl"“"h 1082.62 NA 5 1 1 10 NA $22,034 $59,212 $1,083 $82,32¢ 15% 15% 30% $12,349 $12,349 $32,10¢ $139,13¢
5 E:fgrglou‘:h 16.44 NA 5 1 1 10 NA $335 $899 $16 $1,250 15% 15% 30% $188 $188 $488 $2,113
5 E;‘tsgrgou‘:h 890.62 NA 5 1 1 10 NA $18,126 $48,711 $891 $67,728 15% 15% 30% $10,159 $10,15¢ $26,414 $114,46(
East Couch o o o
5 Leferal 10.94 NA 5 1 1 10 NA $223 $599 $11 $832 15% 15% 30% $125 $125 $325 $1,407
5 E:tsgrgou‘:h 229.97 NA 5 1 1 10 NA $4,681 $12,57¢ $230 $17,488 15% 15% 30% $2,623 $2,623 $6,82( $29,558
5 E:tsér;"“‘:h 202.99 NA 5 1 1 10 NA $4,131 $11,102 $203 $15,436 15% 15% 30% $2,315 $2,315 $6,020 $26,087
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Perimeter
Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
East Couch o
5 ol 159.97 NA 5 1 1 10 NA $3,256 $8,749 $160 $12,168 15% 15% 30% $1,825 $1,825 $4,744 $20,55¢
5 Eg‘tsgrglou‘:h NA 26 NA NA NA NA $26,00( NA NA NA $26,000 15% 15% 30% $3,900 $3,90( $10,14( $43,940
5 Gainsforth Ditch 2307.47 NA 1 1 10 NA $46,963 $126,204 $2,307 $175,47¢ 15% 15% 30% $26,321 $26,321 $68,435 $296,557
5 Gainsforth Ditch 847.10 NA 1 1 10 NA $17,241 $46,331 $847 $64,418 15% 15% 30% $9,663 $9,663 $25,123 $108,367
5 Gainsforth Ditch 570.14 NA 1 1 10 NA $11,604 $31,183 $570 $43,357 15% 15% 30% $6,504 $6,504 $16,908 $73,274
5 Gainsforth Ditch 166.24 NA 1 1 10 NA $3,383 $9,002 $166 $12,644 15% 15% 30% $1,896 $1,896 $4,93( $21,368
5 Gainsforth Ditch NA 4 NA NA NA NA $4,000 NA NA NA $4,00 15% 15% 30% $600 $600 $1,560 $6,760
5 ‘ﬁ\;‘fgﬁgou‘:h 44556 NA 12 4 2 17 NA $11,898 $42,68( $446 $55,023 15% 15% 30% $8,254 $8,254 $21,45¢ $92,990
5 ‘(‘g?gﬁeﬁo“h 3951.10 NA 12 4 2 17 NA $105,51( $378,471 $3,951 $487,934 15% 15% 30% $73,191 $73,191 $190,29 $824,61¢
5 ‘(\g‘f:go“c“ 452 NA 12 4 2 17 NA $121 $433 $5 $558 15% 15% 30% $84 $84 $218 $943
5 ‘(\gf:go“c“ 77178 NA 12 4 2 17 NA $20,609 $73,929 $772 $95,31( 15% 15% 30% $14,296 $14,29€ $37,171 $161,07
5 ‘(‘g?gﬁaﬁo“c“ 594.89 NA 12 4 2 17 NA $15,886 $56,989 $595 $73,466 15% 15% 30% $11,020 $11,020 $28,652 $124,157
5 [Vest Couch 2608.22 NA 12 4 2 17 NA $69,650  $249,847 $2,608  $322,10( 15% 15% 30% $48,315 $48315  $12561 $544,34¢
5 ‘(‘;‘f:ﬁaclou"h 1351.80 NA 12 4 2 17 NA $36,008 $129,49( $1,352 $166,94( 15% 15% 30% $25,041 $25,041 $65,107 $282,12¢
5 ‘ﬁ‘;fgﬁgoucr‘ 571.03 NA 12 4 2 17 NA $15,249 $54,699 $571 $70,518 15% 15% 30% $10,578 $10,57¢ $27,507 $119,17¢
5 \Ii\getzg:aclouch 1413.37 NA 12 4 2 17 NA $37,743 $135,381 $1,413 $174,54 15% 15% 30% $26,181 $26,181 $68,072 $294,97¢
5 ‘(‘g‘ijﬁgoucr‘ 469.71 NA 12 4 2 17 NA $12,543 $44,993 $470 $58,006 15% 15% 30% $8,701 $8,701 $22,623 $98,03(
5 ‘If‘gt’gﬁ;wc“ 2226.19 NA 12 4 2 17 NA $59,448 $213,247 $2,226 $274,92] 15% 15% 30% $41,238 $41,238 $107,21 $464,611
5 ‘ﬁ‘é?gﬁg"“c“ 3149.72 NA 12 4 2 17 NA $84,110 $301,713 $3,150 $388,971 15% 15% 30% $58,346 $58,346€ $151,69¢ $657,36:
5 ‘If‘g?:go“d‘ 13.40 NA 12 4 2 17 NA $358 $1,284 $13 $1,655 15% 15% 30% $248 $248 $646 $2,797
5 ‘ﬁ‘g?ggfo”c“ 1.48 NA 12 4 2 17 NA $39 $141 $1 $182 15% 15% 30% $27 $27 $71 $308
5 \ﬁ\g:gouch 0.90 NA 12 4 2 17 NA $24 $86 $1 $111 15% 15% 30% $17 $17 $43 $187
5 ‘ﬁ\;‘f:: aCIOUCh 34855 NA 12 4 2 17 NA $9,308 $33,38¢ $349 $43,044 15% 15% 30% $6,457 $6,457 $16,787 $72,745
5 ‘If‘gfgﬁgou‘:h 111.70 NA 12 4 2 17 NA $2,983 $10,699 $112 $13,794 15% 15% 30% $2,069 $2,069 $5,380 $23,311
5 ‘(‘gggﬁgoucr‘ 1659.27 NA 12 4 2 17 NA $44,309 $158,941 $1,659 $204,911 15% 15% 30% $30,737 $30,737 $79,015 $346,29¢
5 ‘(‘é‘fgﬁacloucr‘ 3502.96 NA 12 4 2 17 NA $93,543 $335,54¢ $3,503 $432,598 15% 15% 30% $64,889 $64,889 $168,711 $731,08¢
5 ‘If‘;fgﬁél:wcr‘ 1291.35 NA 12 4 2 17 NA $34,484 $123,69¢ $1,291 $159,474 15% 15% 30% $23,921 $23,921 $62,195 $269,513
5 \Ii\gfes:;ouch NA 23 NA NA NA NA $23,000 NA NA NA $23,00( 15% 15% 30% $3,450 $3,45( $8,970 $38,87(¢
5 \gjebslgtce(r)glclgast 551.54 NA 5 1 1 10 NA $11,225 $30,166 $552 $41,942 15% 15% 30% $6,291] $6,291 $16,358 $70,883
5 ‘é‘ﬁebslgt%‘r’;‘fgast 6.16 NA 5 1 1 10 NA $125 $337 $6 $468 15% 15% 30% $70 $70 $183 $791
5 ‘é‘{fbslgfe‘r’gfgast 1907.27 NA 5 1 1 10 NA $38,818 $104,318 $1,907 $145,04( 15% 15% 30% $21,756 $21,75€ $56,566 $245,11¢
5 ‘évuebslgti‘r’:fg ast 8.25 NA 5 1 1 10 NA $168 $451 $8 $628 15% 15% 30% $94 $94 $245 $1,061
5 st Couch o 21032 NA 5 1 1 10 NA $4,281 $11,503 $210 $15,994 15% 15% 30% $2,399 $2,399 $6,239 $27,030
5 West Couch 190.39 NA 5 1 1 10 NA $3,875 $10,413 $190 $14,479 15% 15% 30% $2,172 $2,172 $5,647 $24,46¢
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Project
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Turnout
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Sublateral East

West Couch
Sublateral East

541.35

NA

10

NA

$11,018

$29,609

$541

$41,167

15%

15%

30%

$6,175

$6,175

$16,055

$69,573

West Couch
Sublateral East

348.45

NA

10

NA

$7,092

$19,058

$348

$26,49¢

15%

15%

30%

$3,975

$3,975

$10,334

$44,782

West Couch
Sublateral East

132.13

NA

10

NA

$2,689

$7,227

$132

$10,044

15%

15%

30%

$1,507

$1,507

$3,919

$16,981

West Couch
Sublateral East

972.21

NA

10

NA

$19,787

$53,173

$972

$73,932

15%

15%

30%

$11,090

$11,09¢

$28,834

$124,944

West Couch
Sublateral East

NA

10

NA

NA

NA

NA

$10,000

NA

NA

NA

$10,00(

15%

15%

30%

$1,500

$1,500

$3,900

$16,90(

Columbia
Southern Lateral
TFC
Hillburner/PRV
to Tail

197.00

NA

18

24

NA

$6,423

$26,395

$197

$33,015

15%

15%

30%

$4,952

$4,952

$12,876

$55,796

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

21.02

NA

18

24

NA

$685

$2,816

$21

$3,523

15%

15%

30%

$528

$528

$1,374

$5,953

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

1921.29

NA

18

24

NA

$62,647

$257,421

$1,921

$321,98¢

15%

15%

30%

$48,299

$48,29¢

$125,57¢

$544,16]1

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

1043.16

NA

18

24

NA

$34,014

$139,766

$1,043

$174,824

15%

15%

30%

$26,224

$26,224

$68,181

$295,452

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

874.97

NA

18

24

NA

$28,530

$117,23%

$875

$146,63¢

15%

15%

30%

$21,995

$21,995

$57,188

$247,81¢

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

25.17

NA

18

24

NA

$821

$3,373

$25

$4,219

15%

15%

30%

$633

$633

$1,645

$7,130

Columbia
Southern Lateral
TFC
Hillburner/PRV
to Tail

202.69

NA

18

24

NA

$6,609

$27,157

$203

$33,969

15%

15%

30%

$5,095

$5,095

$13,248

$57,407

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

0.67

NA

18

24

NA

$22

$89

$1

$112

15%

15%

30%

$17

$17

$44

$189

Columbia
Southern Lateral
TFC
Hillburner/PRV
to Tail

2.52

NA

18

24

NA

$82

$337

$3

$422

15%

15%

30%

$63

$63

$164

$713

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

1930.50

NA

18

24

NA

$62,947

$258,655

$1,930

$323,531

15%

15%

30%

$48,530

$48,530

$126,17¢

$546,77(

Columbia
Southern Lateral
TFC

Hillburner/PRV

1330.41

NA

18

24

NA

$43,380

$178,253

$1,330

$222,964

15%

15%

30%

$33,445

$33,445

$86,956

$376,804
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Project
Group

Name

Length

Turnout
Quantity

Channel
Top Width

()

Channel
Base Width

()

Channel Depth
(1)

Perimeter
with
Freeboard

(ft)

Turnout
Cost

Geotextile
Cost

Shotcrete
Cost

Fence Cost

Subtotal
Cost

Engineering
, CM, Survey

CMGC

Contingency

Engineering
, CM, Survey

CMGC

Contingency

Total Cost!

to Tail

Columbia
Southern Lateral
TFC
Hillburner/PRV
to Tail

215.58

NA

18

24

NA

$7,029

$28,884

$216

$36,129

15%

15%

30%

$5,419

$5,419

$14,09(¢

$61,059

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

76.82

NA

18

24

NA

$2,505

$10,2972

$77

$12,874

15%

15%

30%

$1,931

$1,931

$5,021

$21,757

Columbia
Southern Lateral
TFC
Hillburner/PRV
to Tail

565.40

NA

18

24

NA

$18,436

$75,755

$565

$94,756

15%

15%

30%

$14,213

$14,213

$36,955

$160,134

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

1079.96

NA

18

24

NA

$35,214

$144,691

$1,080

$180,991

15%

15%

30%

$27,149

$27,149

$70,587

$305,875

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

1123.03

NA

18

24

NA

$36,618

$150,46§

$1,123

$188,21(

15%

15%

30%

$28,231

$28,231

$73,402

$318,074

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

695.59

NA

18

24

NA

$22,681

$93,194

$696

$116,574

15%

15%

30%

$17,486

$17,486

$45,464

$197,012

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

1000.00

NA

15

21

NA

$29,655

$114,887

$1,000

$145,547

15%

15%

30%

$21,831

$21,831

$56,761

$245,964

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

715.99

NA

15

21

NA

$21,233

$82,258

$716

$104,20¢

15%

15%

30%

$15,631

$15,631

$40,64(

$176,104

Columbia
Southern Lateral
TFC
Hillburner/PRV
to Tail

7.95

NA

15

21

NA

$236

$913

$8

$1,157

15%

15%

30%

$174

$174

$451

$1,955

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

143.85

NA

15

21

NA

$4,266

$16,526

$144

$20,936

15%

15%

30%

$3,140

$3,140

$8,165

$35,381

Columbia
Southern Lateral
TFC
Hillburner/PRV
to Tail

226.53

NA

15

21

NA

$6,718

$26,025

$227

$32,969

15%

15%

30%

$4,945

$4,945

$12,858

$55,71§

Columbia
Southern Lateral
TFC
Hillourner/PRV
to Tail

457.16

NA

15

21

NA

$13,557

$52,522

$457

$66,536

15%

15%

30%

$9,980

$9,980

$25,949

$112,444

Columbia
Southern Lateral
TFC

Hillburner/PRV

0.15

NA

15

21

NA

$4

$17

$0

$22

15%

15%

30%

$3

$3

$9

$37
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Perimeter
Channel Channel with

Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit

to Tail

Columbia
Southern Lateral
6 TFC 1.40 NA 15 3 3 21 NA $41 $160 $1 $203 15% 15% 30% $30 $30 $79 $343
Hillburner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 2.19 NA 15 3 3 21 NA $65 $252 $2 $319 15% 15% 30% $48 $48 $125 $540
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 403.78 NA 15 3 3 21 NA $11,974 $46,389 $404 $58,767 15% 15% 30% $8,815 $8,815 $22,914 $99,31€
Hillburner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 117.74 NA 15 3 3 21 NA $3,491 $13,52€ $118 $17,135 15% 15% 30% $2,570 $2,570 $6,683 $28,95¢
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 496.83 NA 15 3 3 21 NA $14,734 $57,08(0 $497 $72,310 15% 15% 30% $10,847 $10,847 $28,201 $122,204
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 2216.39 NA 15 3 3 21 NA $65,728 $254,634 $2,216 $322,57¢ 15% 15% 30% $48,387 $48,387 $125,80¢ $545,15¢
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 694.12 NA 15 3 3 21 NA $20,584 $79,744 $694 $101,024 15% 15% 30% $15,154 $15,154 $39,39¢ $170,73]
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 1888.49 NA 15 3 3 21 NA $56,004 $216,963 $1,888 $274,85¢ 15% 15% 30% $41,228 $41,224 $107,19 $464,504
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 2.83 NA 15 3 3 21 NA $84 $326 $3 $413 15% 15% 30% $62 $62 $161 $697
Hillburner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 1.99 NA 15 3 3 21 NA $59 $229 $2 $290 15% 15% 30% $44 $44 $113 $490
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 128.19 NA 15 3 3 21 NA $3,801 $14,727 $128 $18,65€ 15% 15% 30% $2,798 $2,798 $7,276 $31,529
Hillburner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 31.46 NA 15 3 3 21 NA $933 $3,615 $31 $4,579 15% 15% 30% $687 $687 $1,786 $7,739
Hillourner/PRV
to Tail

Columbia
Southern Lateral
TFC
Hillburner/PRV

161.55 NA 15 3 3 21 NA $4,791 $18,560 $162 $23,512 15% 15% 30% $3,527 $3,527 $9,170 $39,735
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Perimeter
Channel Channel with

Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit

to Tail

Columbia
Southern Lateral
6 TFC 566.40 NA 15 3 3 21 NA $16,797 $65,072 $566 $82,43€ 15% 15% 30% $12,365 $12,365 $32,15( $139,31¢4
Hillburner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 372.24 NA 15 3 3 21 NA $11,039 $42,7664 $372 $54,177 15% 15% 30% $8,127 $8,127 $21,124 $91,55¢
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 492.30 NA 15 3 3 21 NA $14,599 $56,559 $492 $71,650 15% 15% 30% $10,748 $10,748 $27,944 $121,08¢
Hillburner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 153.19 NA 15 3 3 21 NA $4,543 $17,599 $153 $22,295 15% 15% 30% $3,344 $3,344 $8,695 $37,679
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 417.72 NA 15 3 3 21 NA $12,387 $47,990 $418 $60,795 15% 15% 30% $9,119 $9,119 $23,71( $102,744
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 548.18 NA 15 3 3 21 NA $16,256 $62,974 $548 $79,789 15% 15% 30% $11,967 $11,967 $31,114 $134,831
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 820.10 NA 15 3 3 21 NA $24,320 $94,219 $820 $119,36( 15% 15% 30% $17,904 $17,904 $46,55( $201,714
Hillourner/PRV
to Tail

Columbia
Southern Lateral
6 TFC 0.03 NA 15 3 3 21 NA $1 $3 $0 $4 15% 15% 30% $1 $1 $2 $7
Hillourner/PRV
to Tail

Columbia
Southern Lateral
TFC to
Hillourner/PRV

256.25 NA 20 4 4 26 NA $8,791 $37,152 $256 $46,199 4% 12% 30% $1,848 $5,544 $16,077 $69,668

Columbia
6 ?gg”;gm Lateral 2777.79 NA 20 4 4 26 NA $95,297 $402,738 $2,778 $500,80¢ 4% 12% 30% $20,032 $60,097 $174,281 $755,22(

Hillourner/PRV

Columbia
6 ?ggﬂt‘gm Lateral 30.32 NA 20 4 4 26 NA $1,040 $4,396 $30 $5,466 4% 12% 30% $219 $656 $1,902 $8,243

Hillourner/PRV

Columbia
6 ?g‘éﬂt‘gm Lateral 1410.28 NA 20 4 4 26 NA $48,382 $204,468 $1,410 $254,26( 4% 12% 30% $10,170 $30,511 $88,483 $383,424

Hillburner/PRV

Columbia
Southern Lateral
TFC to
Hillourner/PRV

1368.31] NA 20 4 4 26 NA $46,942 $198,382 $1,368 $246,693 4% 12% 30% $9,868 $29,603 $85,849 $372,013

Columbia

6 Southern Lateral
TFC to
Hillourner/PRV

1060.74 NA 20 4 4 26 NA $36,390 $153,79( $1,061 $191,247 4% 12% 30% $7,650 $22,949 $66,552 $288,392
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Project
Group

Name

Length

Turnout
Quantity

Channel

Top Width

()

Channel
Base Width

()

Channel Depth
(1)

Perimeter

with

Freeboard

(ft)

Turnout
Cost

Geotextile
Cost

Shotcrete
Cost

Fence Cost

Subtotal
Cost

Engineering
, CM, Survey

CMGC

Contingency

Engineering
, CM, Survey

CMGC

Contingency

Total Cost!

Columbia
Southern Lateral
TFC to
Hillourner/PRV

148.97

NA

20

26

NA

$5,111

$21,599

$149

$26,859

4%

12%

30%

$1,074

$3,223

$9,347

$40,503

Columbia
Southern Lateral
TFC to
Hillourner/PRV

709.84]

NA

20

26

NA

$24,352

$102,915

$710

$127,971

4%

12%

30%

$5,119

$15,357

$44,53¢

$192,984

Columbia
Southern Lateral
TFC to
Hillourner/PRV

761.78

NA

20

26

NA

$26,134

$110,444

$762

$137,342

4%

12%

30%

$5,494

$16,481

$47,795

$207,111

Columbia
Southern Lateral
TFC to
Hillourner/PRV

351.36)

NA

20

26

NA

$12,054

$50,947

$351

$63,344

4%

12%

30%

$2,534

$7,602

$22,045

$95,52§

Columbia
Southern Lateral
TFC to
Hillburner/PRV

510.61]

NA

20

26

NA

$17,517

$74,030

$511

$92,057

4%

12%

30%

$3,682

$11,047

$32,03¢

$138,822

Columbia
Southern Lateral
TFC to
Hillourner/PRV

1028.09

NA

20

26

NA

$35,270

$149,056

$1,028

$185,354

4%

12%

30%

$7,414

$22,243

$64,503

$279,514

Columbia
Southern Lateral
TFC to
Hillourner/PRV

39.28

NA

20

26

NA

$1,347

$5,694

$39

$7,081

4%

12%

30%

$283

$850

$2,464

$10,67§

Columbia
Southern Lateral
TFC to
Hillburner/PRV

5.83

NA

20

26

NA

$200

$845

$6

$1,051

4%

12%

30%

$42

$126

$366

$1,585

Columbia
Southern Lateral
TFC to
Hillbourner/PRV

1271.75

NA

20

26

NA

$43,629

$184,382

$1,272

$229,283

4%

12%

30%

$9,171

$27,514

$79,791

$345,754

Columbia
Southern Lateral
TFC to
Hillourner/PRV

609.77

NA

20

26

NA

$20,919

$88,407

$610

$109,934

4%

12%

30%

$4,397

$13,192

$38,258

$165,783

Columbia
Southern Lateral
TFC to
Hillourner/PRV

1592.94

NA

20

26

NA

$54,648

$230,95(

$1,593

$287,192

4%

12%

30%

$11,488

$34,463

$99,943

$433,084

Columbia
Southern Lateral
TFC to
Hillburner/PRV

840.68

NA

20

26

NA

$28,841

$121,884

$841

$151,566

4%

12%

30%

$6,063

$18,18§

$52,744

$228,562

Columbia
Southern Lateral
TFC to
Hillourner/PRV

6.32

NA

20

26

NA

$217

$916

$6

$1,139

4%

12%

30%

$46

$137

$396

$1,717

Columbia
Southern Lateral
TFC to

Hillourner/PRV

NA

20

NA

NA

NA

NA

$20,00(

NA

NA

NA

$20,00(

4%

12%

30%

$800

$2,400

$6,960

$30,16(

Conarn East

1.83

NA

10

NA

$37

$100

$2

$139

15%

15%

30%

$21

$21

$54

$235

Conarn East

787.59

NA

10

NA

$16,029

$43,076

$788

$59,893

15%

15%

30%

$8,984

$8,984

$23,358

$101,214

Conarn East

NA

NA

NA

$2,000

NA

NA

NA

$2,000

15%

15%

30%

$300

$300

$780

$3,380

Conarn Lateral

208.40

NA

10

NA

$4,241

$11,398

$208

$15,844

12%

12%

30%

$1,902

$1,902

$5,895

$25,547

Conarn Lateral

11.73

NA

10

NA

$239

$642

$12

$892

12%

12%

30%

$107

$107

$332

$1,438

D O[O || O O

Conarn Lateral

332.73

NA

10

NA

$6,772

$18,198

$333

$25,309

12%

12%

30%

$3,036

$3,036

$9,413

$40,78¢
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Channel Channel with

Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
6 Conarn Lateral 678.84 NA 5 1 1 10 NA $13,816 $37,128 $679 $51,623 12% 12% 30% $6,195 $6,195 $19,204 $83,217
6 Conarn Lateral 1009.76 NA 5 1 1 10 NA $20,551] $55,227 $1,010 $76,78¢ 12% 12% 30% $9,215 $9,215 $28,565 $123,78:
6 Conarn Lateral 1079.23 NA 5 1 1 10 NA $21,965 $59,027 $1,079 $82,071 12% 12% 30% $9,849 $9,849 $30,531 $132,20¢
6 Conarn Lateral 670.58 NA 5 1 1 10 NA $13,648 $36,676 $671 $50,995 12% 12% 30% $6,119 $6,119 $18,97¢ $82,203
6 Conarn Lateral 149.21 NA 5 1 1 10 NA $3,037 $8,161 $149 $11,347 12% 12% 30% $1,362 $1,362 $4,221 $18,292
6 Conarn Lateral 19.18 NA 5 1 1 10 NA $390 $1,049 $19 $1,459 12% 12% 30% $175 $175 $543 $2,351
6 Conarn Lateral 844.00 NA 5 1 1 10 NA $17,178 $46,161 $844 $64,183 12% 12% 30% $7,702 $7,702 $23,876 $103,46°
6 Conarn Lateral 0.02 NA 5 1 1 10 NA $0 $1 $0 $2 12% 12% 30% $0 $0 $1 $2
6 Conarn Lateral 0.25 NA 5 1 1 10 NA $5 $14 $0 $19 12% 12% 30% $2 $2 $7 $31
6 Conarn Lateral 5.88 NA 5 1 1 10 NA $120 $322 $6 $447 12% 12% 30% $54 $54 $166 $721
6 Conarn Lateral 1.49 NA 5 1 1 10 NA $30 $81 $1 $113 12% 12% 30% $14 $14 $42 $182
6 [';’tz':;r Creek 387.05 NA 5 1 1 10 NA $7,877 $21,169 $387 $20,433 15% 15% 30% $4,415 $4,419 $11,47¢ $49,742
6 'I:';’t‘;':g{ Creek 1427.92 NA 5 1 1 10 NA $29,062 $78,008 $1,428 $108,58¢ 15% 15% 30% $16,288 $16,28¢ $42,349 $183,514
6 'I:'gtg':glr Creek 965.74 NA 5 1 1 10 NA $19,655 $52,82( $966 $73,441 15% 15% 30% $11,016 $11,016 $28,642 $124,115
6 Egtg':g{ Creek 2.36 NA 5 1 1 10 NA $48 $129 $2 $179 15% 15% 30% $27 $27 $70 $303
6 [';’tz':glr Creek 6.32 NA 5 1 1 10 NA $129 $346 $6 $481 15% 15% 30% $72 $72 $188 $813
6 [';’tcé':glr Creek 337.47 NA 5 1 1 10 NA $6,868 $18,457 $337 $25,663 15% 15% 30% $3,849 $3,849 $10,009 $43,371
6 E;’t‘;':glr Creek 463.38 NA 5 1 1 10 NA $9,431 $25,344 $463 $35,238 15% 15% 30% $5,286 $5,286 $13,743 $59,553
6 [';’tg':g{ Creek 120.43 NA 5 1 1 10 NA $2,451 $6,587 $120 $9,159 15% 15% 30% $1,374 $1,374 $3,572 $15,47¢
6 [';’tz'ﬁglr Creek 1473.17 NA 5 1 1 10 NA $29,983 $80,573 $1,473 $112,02¢ 15% 15% 30% $16,804 $16,804 $43,691 $189,32¢
6 Hooker Creek 499.16 NA 5 1 1 10 NA $10,154  $27,301 $499 $37,95¢ 15% 15% 30% $5,604 $560  $14,804  $64,15]
6 [':t‘;':glr Creek 4.79 NA 5 1 1 10 NA $08 $262 $5 $364 15% 15% 30% $55 $55 $142 $616

Hooker Creek g 0, o, o, g
6 L tersl 505.80 NA 5 1 1 10 NA $10,294 $27,664 $506 $38,4685 15% 15% 30% $5,770 $5,77( $15,001 $65,005
6 E;’t(é':glr Creek 28354 NA 5 1 1 10 NA $5,771 $15,508 $284 $21,564 15% 15% 30% $3,234 $3,234 $8,409 $36,440
6 Hooker Creek 137.15 NA 5 1 1 10 NA $2,791 $7,501 $137 $10,424 15% 15% 30% $1,564 $1,564 $4,067 $17,62€

Hooker Creek
6 Lol 267.13 NA 5 1 1 10 NA $5,437 $14,61( $267 $20,314 15% 15% 30% $3,047 $3,047 $7,922 $34,331
6 Egt‘;':g{ Creek NA 18 NA NA NA NA $18,000 NA NA NA $18,000 15% 15% 30% $2,700 $2,70( $7,020 $30,42(¢
6 Jewett Lateral 1264.21] NA 5 1 1 10 NA $25,730 $69,144 $1,264 $96,13¢ 15% 15% 30% $14,421 $14,421 $37,494 $162,474
6 Jewett Lateral 754.25 NA 5 1 1 10 NA $15,351] $41,257 $754 $57,358 15% 15% 30% $8,604 $8,604 $22,36¢ $96,934
6 Jewett Lateral 507.60 NA 5 1 1 10 NA $10,331] $27,767 $508 $38,601 15% 15% 30% $5,790 $5,79( $15,054 $65,235
6 Jewett Lateral 690.12 NA 5 1 1 10 NA $14,046 $37,749 $690 $52,481 15% 15% 30% $7,872 $7,872 $20,467 $88,694
6 Jewett Lateral 419.34 NA 5 1 1 10 NA $8,535 $22,934 $419 $31,88¢ 15% 15% 30% $4,783 $4,783 $12,431 $53,892
6 Jewett Lateral 53.62 NA 5 1 1 10 NA $1,001 $2,933 $54 $4,074 15% 15% 30% $612 $612 $1,590 $6,891
6 Jewett Lateral 1463.33 NA 5 1 1 10 NA $29,783 $80,039 $1,463 $111,28] 15% 15% 30% $16,692 $16,697 $43,39¢ $188,064
6 Jewett Lateral 2.76 NA 5 1 1 10 NA $56 $151 $3 $210 15% 15% 30% $32 $32 $82 $355
6 Jewett Lateral 195.26 NA 5 1 1 10 NA $3,974 $10,679 $195 $14,849 15% 15% 30% $2,227 $2,227 $5,791 $25,004
6 Jewett Lateral 207.80 NA 5 1 1 10 NA $4,229 $11,369 $208 $15,802 15% 15% 30% $2,370 $2,37( $6,163 $26,706
6 Jewett Lateral 1.44 NA 5 1 1 10 NA $29 $79 $1 $109 15% 15% 30% $16 $16 $43 $185
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Jewett Lateral

288.69

NA

10

NA

$5,876

$15,79(

$289

$21,954

15%

15%

30%

$3,293

$3,293

$8,562

$37,102

Jewett Lateral

34241

NA

10

NA

$6,969

$18,728

$342

$26,039

15%

15%

30%

$3,906

$3,906

$10,155

$44,00€

Jewett Lateral

545.82

NA

10

NA

$11,109

$29,853

$546

$41,507

15%

15%

30%

$6,226

$6,226

$16,188

$70,147

Jewett Lateral

58.22

NA

10

NA

$1,185

$3,184

$58

$4,428

15%

15%

30%

$664

$664

$1,727

$7,483

Jewett Lateral

0.30

NA

10

NA

$6

$16

$0

$23

15%

15%

30%

$3

$3

$9

$38

Jewett Lateral

0.03

NA

ool o| oo

NN I

N I

10

NA

$1

$2

$0

$3

15%

15%

30%

$0

$0

$1

$4

DO | O

Jewett Lateral

NA

19

NA

NA

NA

NA

$19,000

NA

NA

NA

$19,00(

15%

15%

30%

$2,850

$2,85(

$7,410

$32,11¢

North Columbia
Southern East
Lateral and
Sublateral

39.16

NA

15

21

NA

$1,161

$4,499

$39

$5,699

15%

15%

30%

$855

$855

$2,223

$9,632

North Columbia
Southern East
Lateral and
Sublateral

420.38

NA

15

21

NA

$12,466

$48,296

$420

$61,183

15%

15%

30%

$9,177

$9,177

$23,861

$103,394

North Columbia
Southern East
Lateral and
Sublateral

909.05]

NA

15

21

NA

$26,958

$104,434

$909

$132,30¢

15%

15%

30%

$19,846

$19,84€

$51,599

$223,59¢

North Columbia
Southern East
Lateral and
Sublateral

1566.85

NA

15

21

NA

$46,465

$180,011

$1,567

$228,043

15%

15%

30%

$34,206

$34,20¢

$88,937%

$385,393

North Columbia
Southern East
Lateral and
Sublateral

1.30

NA

15

21

NA

$39

$150

$1

$190

15%

15%

30%

$28

$28

$74

$321

North Columbia
Southern East
Lateral and
Sublateral

1.11

NA

15

21

NA

$33

$128

$1

$162

15%

15%

30%

$24

$24

$63

$274

North Columbia
Southern East
Lateral and
Sublateral

2694.50

NA

15

21

NA

$79,906

$309,563

$2,695

$392,164

15%

15%

30%

$58,825

$58,825

$152,944

$662,756

North Columbia
Southern East
Lateral and
Sublateral

1419.21

NA

15

21

NA

$42,087

$163,044

$1,419

$206,555

15%

15%

30%

$30,983

$30,983

$80,556

$349,074

North Columbia
Southern East
Lateral and
Sublateral

1207.21

NA

15

21

NA

$35,800

$138,693

$1,207

$175,69¢

15%

15%

30%

$26,355

$26,355

$68,523

$296,932

North Columbia
Southern East
Lateral and
Sublateral

262.13

NA

15

21

NA

$7,773

$30,115

$262

$38,15]

15%

15%

30%

$5,723

$5,723

$14,879

$64,475

North Columbia
Southern East
Lateral and
Sublateral

12.55

NA

15

21

NA

$372

$1,442

$13

$1,827

15%

15%

30%

$274

$274

$712

$3,087

North Columbia
Southern East
Lateral and
Sublateral

1025.50

NA

15

21

NA

$30,412

$117,817

$1,026

$149,254

15%

15%

30%

$22,388

$22,389

$58,209

$252,234

North Columbia
Southern East
Lateral and
Sublateral

521.23

NA

15

21

NA

$15,457

$59,887

$521

$75,861

15%

15%

30%

$11,379

$11,379

$29,586

$128,205

North Columbia
Southern East
Lateral and

0.43

NA

15

21

NA

$13

$49

$0

$63

15%

15%

30%

$9

$9

$24

$106
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DRAFT

Project
Group

Name

Length

Turnout
Quantity

Channel
Top Width
(ft)

Channel
Base Width

()

Channel Depth
(1)

Perimeter
with
Freeboard

(ft)

Turnout
Cost

Geotextile
Cost

Shotcrete
Cost

Fence Cost

Subtotal
Cost

Engineering
, CM, Survey

CMGC

Contingency

Engineering
, CM, Survey

CMGC

Contingency

Total Cost!

Sublateral

North Columbia
Southern East
Lateral and
Sublateral

344.38

NA

15

21

NA

$10,213

$39,565

$344

$50,127

15%

15%

30%

$7,518

$7,518

$19,547%

$84,705

North Columbia
Southern East
Lateral and
Sublateral

3.23

NA

15

21

NA

$96

$371

$3

$470

15%

15%

30%

$71

$71

$183

$795

North Columbia
Southern East
Lateral and
Sublateral

441.51

NA

15

21

NA

$13,093

$50,724

$442

$64,259

15%

15%

30%

$9,639

$9,639

$25,061

$108,591

North Columbia
Southern East
Lateral and
Sublateral

1691.22

NA

15

21

NA

$50,153

$194,29¢

$1,691

$246,144

15%

15%

30%

$36,922

$36,927

$95,996

$415,983

North Columbia
Southern East
Lateral and
Sublateral

235.34]

NA

15

21

NA

$6,979

$27,037

$235

$34,2572

15%

15%

30%

$5,138

$5,138

$13,358

$57,885

North Columbia
Southern East
Lateral and
Sublateral

513.85

NA

15

21

NA

$15,238

$59,034

$514

$74,78€

15%

15%

30%

$11,218

$11,218

$29,167

$126,384

North Columbia
Southern East
Lateral and
Sublateral

2275.77

NA

15

21

NA

$67,489

$261,451

$2,276

$331,22]

15%

15%

30%

$49,683

$49,683

$129,17¢

$559,763

North Columbia
Southern East
Lateral and
Sublateral

187.13

NA

15

21

NA

$5,549

$21,498

$187

$27,235

15%

15%

30%

$4,085

$4,085

$10,627

$46,0217

North Columbia
Southern East
Lateral and
Sublateral

772.24

NA

15

21

NA

$22,901]

$88,721

$772

$112,394

15%

15%

30%

$16,859

$16,859

$43,834

$189,944

North Columbia
Southern East
Lateral and
Sublateral

4.72

NA

15

21

NA

$140

$543

$5

$688

15%

15%

30%

$103

$103

$268

$1,162

North Columbia
Southern East
Lateral and
Sublateral

1867.37

NA

15

21

NA

$55,377

$214,534

$1,867

$271,78]1

15%

15%

30%

$40,767

$40,767

$105,994

$459,304

North Columbia
Southern East
Lateral and
Sublateral

2299.67|

NA

15

21

NA

$68,197

$264,203

$2,300

$334,69¢

15%

15%

30%

$50,205

$50,205

$130,537

$565,64(

North Columbia
Southern East
Lateral and
Sublateral

17.27

NA

15

21

NA

$512

$1,985

$17

$2,514

15%

15%

30%

$377

$377

$981

$4,249

North Columbia
Southern East
Lateral and
Sublateral

NA

11

NA

NA

NA

NA

$11,000

NA

NA

NA

$11,00(

15%

15%

30%

$1,650

$1,650

$4,290

$18,59(

North Columbia
Southern West
Lateral and
Sublateral

426.03

NA

10

NA

$8,671

$23,301

$426

$32,39¢

6%

10%

30%

$1,944

$3,240

$11,274

$48,856

North Columbia
Southern West
Lateral and
Sublateral

89.25

NA

10

NA

$1,816

$4,881

$89

$6,787

6%

10%

30%

$407

$679

$2,362

$10,235
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Project
Group

Name

Length

Turnout
Quantity

Channel
Top Width
(ft)

Channel
Base Width

()

Channel Depth
(1)

Perimeter
with
Freeboard

(ft)

Turnout
Cost

Geotextile
Cost

Shotcrete
Cost

Fence Cost

Subtotal
Cost

Engineering
, CM, Survey

CMGC

Contingency

Engineering
, CM, Survey

CMGC

Contingency

Total Cost!

North Columbia
Southern West
Lateral and
Sublateral

3.72

NA

10

NA

$76

$203

$4

$283

6%

10%

30%

$17

$28

$98

$427

North Columbia
Southern West
Lateral and
Sublateral

874.53

NA

10

NA

$17,799

$47,831

$875

$66,504

6%

10%

30%

$3,990

$6,650

$23,143

$100,284

North Columbia
Southern West
Lateral and
Sublateral

419.48

NA

10

NA

$8,537

$22,943

$419

$31,899

6%

10%

30%

$1,914

$3,190

$11,101

$48,104

North Columbia
Southern West
Lateral and
Sublateral

8.37

NA

10

NA

$170

$458

$8

$636

6%

10%

30%

$38

$64

$221

$960

North Columbia
Southern West
Lateral and
Sublateral

466.39

NA

10

NA

$9,492

$25,509

$466

$35,467

6%

10%

30%

$2,128

$3,547

$12,343

$53,485

North Columbia
Southern West
Lateral and
Sublateral

410.37

NA

10

NA

$8,352

$22,444

$410

$31,207

6%

10%

30%

$1,872

$3,121

$10,86(

$47,06(

North Columbia
Southern West
Lateral and
Sublateral

0.51

NA

10

NA

$10

$28

$1

$39

6%

10%

30%

$2

$4

$14

$59

North Columbia
Southern West
Lateral and
Sublateral

1.17

NA

10

NA

$24

$64

$1

$89

6%

10%

30%

$5

$9

$31

$134

North Columbia
Southern West
Lateral and
Sublateral

5.40

NA

10

NA

$110

$295

$5

$410

6%

10%

30%

$25

$41

$143

$619

North Columbia
Southern West
Lateral and
Sublateral

1139.24

NA

10

NA

$23,187

$62,309

$1,139

$86,635

6%

10%

30%

$5,198

$8,664

$30,149

$130,644

North Columbia
Southern West
Lateral and
Sublateral

4.28

NA

10

NA

$87

$234

4

$325

6%

10%

30%

$20

$33

$113

$491

North Columbia
Southern West
Lateral and
Sublateral

0.68

NA

10

NA

$14

$37

$1

$52

6%

10%

30%

$3

$5

$18

$78

North Columbia
Southern West
Lateral and
Sublateral

5.12

NA

10

NA

$104

$280

$5

$389

6%

10%

30%

$23

$39

$136

$587

North Columbia
Southern West
Lateral and
Sublateral

2.98

NA

10

NA

$61

$163

$3

$227

6%

10%

30%

$14

$23

$79

$342

North Columbia
Southern West
Lateral and
Sublateral

511.58

NA

10

NA

$10,412

$27,980

$512

$38,90

6%

10%

30%

$2,334

$3,890

$13,53¢

$58,6671

North Columbia
Southern West
Lateral and
Sublateral

0.93

NA

10

NA

$19

$51

$1

$70

6%

10%

30%

$4

$7

$25

$106

North Columbia

639.39

NA

10

NA

$13,013

$34,970

$639

$48,623

6%

10%

30%

$2,917

$4,862

$16,921

$73,323
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Perimeter
Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
Southern West
Lateral and
Sublateral
North Columbia
6 fgttét:‘;r;‘n‘éve“ 591.43 NA 5 1 1 10 NA $12,037 $32,347 $591 $44,97€ 6% 10% 30% $2,699 $4,498 $15,652 $67,824
Sublateral
North Columbia
6 fgt‘ét:‘{jr;‘n‘éveﬁ 41524 NA 5 1 1 10 NA $8,451 $22,711 $415 $31,57¢ 6% 10% 30% $1,895 $3,15¢ $10,98¢ $47,61¢
Sublateral
North Columbia
6 f;’t‘g:‘;r;‘n‘é"e“ NA 23 NA NA NA NA $23,000 NA NA NA $23,00 6% 10% 30% $1,380 $2,30Q $8,004 $34,684
Sublateral
North
6 Hammond NA 5 NA NA NA NA $5,000 NA NA NA $5,000 15% 15% 30% $750 $750 $1,950 $8,450
Lateral
6 Phiffer Lateral 556.65 NA 5 1 1 10 NA $11,329 $30,445 $557 $42,331 12% 12% 30% $5,080 $5,080 $15,747% $68,237
6 Phiffer Lateral 367.40 NA 5 1 1 10 NA $7,478 $20,094 $367 $27,939 12% 12% 30% $3,353 $3,353 $10,393 $45,03¢
6 Phiffer Lateral 45.79 NA 5 1 1 10 NA $932 $2,504 $46 $3,482 12% 12% 30% $418 $418 $1,295 $5,613
6 Phiffer Lateral 351.08 NA 5 1 1 10 NA $7,145 $19,207 $351 $26,699 12% 12% 30% $3,204 $3,204 $9,932 $43,037
6 Phiffer Lateral 589.21 NA 5 1 1 10 NA $11,992 $32,224 $589 $44,807 12% 12% 30% $5,377 $5,377 $16,664 $72,230
6 Phiffer Lateral 434.27 NA 5 1 1 10 NA $8,838 $23,752 $434 $33,024 12% 12% 30% $3,963 $3,963 $12,284 $53,235
6 Phiffer Lateral 155.84 NA 5 1 1 10 NA $3,172 $8,523 $156 $11,851 12% 12% 30% $1,422 $1,422 $4,408 $19,103
6 Phiffer Lateral 418.10 NA 5 1 1 10 NA $8,510 $22,868 $418 $31,795 12% 12% 30% $3,815 $3,815 $11,82¢ $51,254
6 Phiffer Lateral 0.65 NA 5 1 1 10 NA $13 $36 $1 $50 12% 12% 30% $6 $6 $18 $80
6 Phiffer Lateral NA 9 NA NA NA NA $9,000 NA NA NA $9,000 12% 12% 30% $1,080 $1,080 $3,348 $14,50¢
6 Putnam Lateral 1238.60 NA 5 1 1 10 NA $25,209 $67,743 $1,239 $94,197 10% 12% 30% $9,419 $11,303 $34,474 $149,38¢
6 Putnam Lateral 1339.18 NA 5 1 1 10 NA $27,256 $73,245 $1,339 $101,84( 10% 12% 30% $10,184 $12,221 $37,273 $161,514
6 Putnam Lateral 36.24 NA 5 1 1 10 NA $738 $1,982 $36 $2,756 10% 12% 30% $276 $331 $1,009 $4,371
6 Putnam Lateral 423.19 NA 5 1 1 10 NA $8,613 $23,145 $423 $32,182 10% 12% 30% $3,218 $3,862 $11,778 $51,04(
6 Putnam Lateral 2468.23 NA 5 1 1 10 NA $50,235 $134,994 $2,468 $187,70( 10% 12% 30% $18,77Q $22,524 $68,69¢ $297,692
6 Putnam Lateral NA 5 NA NA NA NA $5,000 NA NA NA $5,000 10% 12% 30% $500 $600 $1,830 $7,930
West Branch
6 Columbia 352.49 NA 5 1 1 10 NA $7,174] $19,279 $352 $26,805 15% 15% 30% $4,021] $4,021 $10,454 $45,301
Southern East
West Branch
6 Columbia 0.13 NA 5 1 1 10 NA $3 $7 $0 $10 15% 15% 30% $2 $2 $4 $17
Southern East
West Branch
6 Columbia 882.08 NA 5 1 1 10 NA $17,953 $48,244 $882 $67,079 15% 15% 30% $10,062 $10,067 $26,161 $113,363
Southern East
West Branch
6 Columbia 265.58 NA 5 1 1 10 NA $5,405 $14,524 $266 $20,197 15% 15% 30% $3,029 $3,029 $7,877 $34,137
Southern East
West Branch
6 Columbia 443.66 NA 5 1 1 10 NA $9,030 $24,265 $444 $33,739 15% 15% 30% $5,061] $5,061 $13,159 $57,018
Southern East
West Branch
6 Columbia 466.34 NA 5 1 1 10 NA $9,491 $25,506 $466 $35,464 15% 15% 30% $5,320 $5,32¢ $13,831 $59,939
Southern East
West Branch
6 Columbia 2014.62 NA 5 1 1 10 NA $41,003 $110,187 $2,015 $153,204 15% 15% 30% $22,981 $22,981 $59,75( $258,914
Southern East
West Branch
6 Columbia 91.41 NA 5 1 1 10 NA $1,860 $4,999 $91 $6,951 15% 15% 30% $1,043 $1,043 $2,711 $11,747
Southern East
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Perimeter
Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
West Branch
6 Columbia 326.84 NA 5 1 1 10 NA $6,652 $17,876 $327 $24,855 15% 15% 30% $3,728 $3,724 $9,693 $42,005
Southern East
West Branch
6 Columbia 396.91] NA 5 1 1 10 NA $8,078 $21,709 $397 $30,184 15% 15% 30% $4,528 $4,528 $11,772 $51,010
Southern East
West Branch
6 Columbia 43218 NA 5 1 1 10 NA $8,796 $23,634 $432 $32,866 15% 15% 30% $4,930 $4,930 $12,81¢ $55,543
Southern East
West Branch
6 Columbia 502.21] NA 5 1 1 10 NA $10,221 $27,468 $502 $38,191 15% 15% 30% $5,729 $5,729 $14,895 $64,544
Southern East
West Branch
6 Columbia 31265 NA 5 1 1 10 NA $6,363 $17,10Q $313 $23,776 15% 15% 30% $3,566 $3,566 $9,273 $40,181
Southern East
West Branch
6 Columbia 4.09 NA 5 1 1 10 NA $83 $223 $4 $311 15% 15% 30% $47 $47 $121 $525
Southern East
West Branch
6 Columbia 4.60 NA 5 1 1 10 NA $94 $252 $5 $350 15% 15% 30% $52 $52 $136 $591
Southern East
West Branch
6 Columbia NA 9 NA NA NA NA $9,000 NA NA NA $9,000 15% 15% 30% $1,350 $1,35( $3,510 $15,210
Southern East
West Branch
6 Columbia NA 7 NA NA NA NA $7,000 NA NA NA $7,000 15% 15% 30% $1,050 $1,050 $2,730 $11,830
Southern East
7 Flannery Ditch 32.03 NA 5 1 1 10 NA $652 $1,752 $32 $2,436 15% 15% 30% $365 $365 $950 $4,116
7 Flannery Ditch 1358.45 NA 5 1 1 10 NA $27,648 $74,29¢ $1,358 $103,30¢ 15% 15% 30% $15,496 $15,496 $40,28¢ $174,58¢
7 Flannery Ditch 770.60 NA 5 1 1 10 NA $15,684 $42,147 $771 $58,601 15% 15% 30% $8,790 $8,790 $22,855 $99,036
7 Flannery Ditch 17.25 NA 5 1 1 10 NA $351 $944 $17 $1,312 15% 15% 30% $197 $197 $512 $2,217
7 Flannery Ditch NA 4 NA NA NA NA $4,000 NA NA NA $4,000 15% 15% 30% $600 $600 $1,560 $6,760
7 Gerking Lateral NA 11 NA NA NA NA $11,00( NA NA NA $11,000 10% 12% 30% $1,100 $1,32( $4,026 $17,446
7 ['g{g;’;lner 820.24 NA 5 1 1 10 NA $16,694 $44,867 $820 $62,376 12% 12% 30% $7,485 $7,485 $23,204 $100,55¢
7 Hiflburner 19.98 NA 5 1 1 10 NA $407 $1,093 $20 $1,519 12% 12% 30% $182 $182 $565 $2,449
7 Eg{g:’;‘er 549.86 NA 5 1 1 10 NA $11,191 $30,074 $550 $41,814 12% 12% 30% $5,018 $5,014 $15,555 $67,408
7 E;{ke’;’;?er 589.69 NA 5 1 1 10 NA $12,002 $32,252 $590 $44,844 12% 12% 30% $5,381] $5,381 $16,682 $72,288
7 Hilburher 310.65 NA 5 1 1 10 NA $6,323 $16,991 $311 $23,624 12% 120 30% $2,835 $2,835 $8,784 $38,083
7 Hillburner 458.95 NA 5 1 1 10 NA $9341  $25,102 $459 $34,903 12% 12% 30% $4,188 $4,188 $12,987  $56,26
7 'Cg{g;‘;?er 1.67 NA 5 1 1 10 NA $34 $92 $2 $127 12% 12% 30% $15 $15 $47 $205
7 Eg{g;’;{‘er 305.83 NA 5 1 1 10 NA $6,225 $16,7217 $306 $23,258 12% 12% 30% $2,791 $2,791 $8,652 $37,491
7 [';{2:’;?” 527.73 NA 5 1 1 10 NA $10,741 $28,864 $528 $40,132 12% 12% 30% $4,816 $4,816 $14,92¢ $64,603
7 E;{Z‘:;‘er 3.91 NA 5 1 1 10 NA $80 $214 $4 $297 12% 12% 30% $36 $36 $111 $479
7 'Cg{g;‘;?er 3.04 NA 5 1 1 10 NA $62 $166 $3 $231 12% 12% 30% $28 $28 $86 $373
7 Eg{g;’;{‘er 704.17 NA 5 1 1 10 NA $14,332 $38,519 $704 $53,54¢ 12% 12% 30% $6,426 $6,426 $19,92(¢ $86,321
7 ['glg;‘;lner 220.09 NA 5 1 1 10 NA $4,479 $12,037 $220 $16,737 12% 12% 30% $2,008 $2,008 $6,226 $26,980
7 'I:'g{g‘r‘;?er 6.72 NA 5 1 1 10 NA $137 $367 $7 $511 12% 12% 30% $61 $61 $190 $823
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Perimeter
Channel Channel with
Project Turnout Top Width Base Width | Channel Depth | Freeboard Turnout Geotextile Shotcrete Subtotal Engineering Engineering
Group Name Length Quantity (ft) (ft) (ft) (ft) Cost Cost Cost Fence Cost | Cost , CM, Survey| CMGC Contingency | , CM, Survey| CMGC Contingency | Total Costit
7 Eg{g‘:;?er 124.02 NA 5 1 1 10 NA $2,524 $6,783 $124 $9,431 12% 12% 30% $1,132 $1,132 $3,508 $15,203
7 ['g{g;’;?er 694.03 NA 5 1 1 10 NA $14,125 $37,95¢ $694 $52,778 12% 12% 30% $6,333 $6,333 $19,633 $85,07¢
7 Hilburher 2002.81 NA 5 1 1 10 NA $40,763  $109,541 $2,003  $152,30¢ 12% 12% 30% $18,277 $18,277 $56,656  $245517
7 Hilburher 1.56 NA 5 1 1 10 NA $32 $85 $2 $118 12% 12% 30% $14 $14 $44 $191
7 'Eg{gf;?er NA 17 NA NA NA NA $17,000 NA NA NA $17,000 12% 12% 30% $2,040 $2,044 $6,324 $27,404
7 Kickbush Lateral NA 6 NA NA NA NA $6,000 NA NA NA $6,000 15% 15% 30% $900 $900 $2,34Q $10,140
7 Tellin Lateral 210.97 NA 5 1 1 10 NA $4,204 $11,53¢ $211 $16,043 15% 12% 30% $2,407 $1,929 $6,113 $26,48¢8
7 Tellin Lateral 2608.58 NA 5 1 1 10 NA $53,001 $142,671 $2,609 $198,374 15% 12% 30% $29,756 $23,809 $75,58( $327 51
7 Tellin Lateral 1118.27 NA 5 1 1 10 NA $22,760 $61,167 $1,118 $85,04( 15% 12% 30% $12,756 $10,209 $32,40( $140,401
7 Tellin Lateral 1068.21 NA 5 1 1 10 NA $21,741 $58,424 $1,068 $81,233 15% 12% 30% $12,185 $9,748 $30,95( $134,11¢
7 Tellin Lateral 1288.48 NA 5 1 1 10 NA $26,224 $70,477 $1,288 $97,984 15% 12% 30% $14,698 $11,75¢ $37,337 $161,774
7 Tellin Lateral 36.90 NA 5 1 1 10 NA $751 $2,018 $37 $2,808 15% 12% 30% $421 $337 $1,069 $4,632
7 Tellin Lateral 6.61 NA 5 1 1 10 NA $135 $362 $7 $503 15% 12% 30% $75 $60 $192 $830
7 Tellin Lateral 525.21 NA 5 1 1 10 NA $10,689 $28,725 $525 $39,94( 15% 12% 30% $5,991] $4,793 $15,217 $65,941
7 Tellin Lateral 1108.19 NA 5 1 1 10 NA $22,555 $60,611 $1,108 $84,273 15% 12% 30% $12,641 $10,113 $32,108 $139,13¢
7 Tellin Lateral NA 9 NA NA NA NA $9,000 NA NA NA $9,00( 15% 12% 30% $1,35( $1,08( $3,429 $14,85¢
West Branch
7 Columbia NA 11 NA NA NA NA $11,000 NA NA NA $11,00q 15% 15% 30% $1,650 $1,65( $4,29( $18,59(
Southern South
Capital Costs|  $69,998,801
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D.4 Net Present Value of Eliminatedlternatives

This section presents the calculations used to estimate the net pueseinthneacliminated

alternatives.
Discount Rate: 2.750%
Period of Analysis: 100
Alternatives
PVC & HDPE Groundwater and &

Project Groups HDPE Piping Piping Steel Piping| HDPE Piping

Design Life 100 33 50 50
Capital Costs
1 $11,375,00 $11,375,00f  $7,366,00 $11,375,00(
2 $5,992,00 $5,934,00( $14,967,00 $5,992,00(
3 $3,496,00 $3,178,00 $7,328,00 $3,496,00(
4 $3,868,00 $3,677,00( $10,215,00 $3,868,00(
5 $3,338,00 $3,427,00 $9,495,00 $4,439,00(
6 $12,450,00 $11,486,001 $24,063,00 $4,365,00(
7 $1,482,00 $1,560,00 $3,939,00 $2,167,00(
Replacement Costs

1 N/A N/A $2,386,00 N/A

2 N/A $2,601,00 $4,848,00 N/A

3 N/A $1,502,00 $2,374,00 N/A

4 N/A $1,602,00 $3,309,00 N/A
5 N/A $1,378,00 $3,076,00 $1,718,00(
6 N/A $5,229,00 $7,794,00 $1,689,00(

7 N/A $470,000  $1,276,00 N/A

Annual Operation and Maintenance Costs
1 $25,00Q $25,000 $25,000 $25,000
2 $157,00( $157,00( $157,00( $157,00C
3 $47,00Q $47,000 $47,000 $47,000
4 $114,00( $114,00( $114,00( $114,00C
5 $104,00( $104,00( $104,00( $273,00C
6 $167,00( $167,00( $167,00( $287,00C
7 $66,00Q $66,000 $66,00Q $66,000
Total Percent
Change in O&M: -18% -18% -18% 17%
Total Net Present Value of O&M Costs

1 $849,00( $849,00( $849,00( $849,00(
2 $5,330,00 $5,330,00 $5,330,00 $5,330,00(
3 $1,596,00 $1,596,00 $1,596,00 $1,596,00(
4 $3,870,00 $3,870,00 $3,870,00 $3,870,00(
5 $3,531,00 $3,531,00 $3,531,00 $9,269,00(
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6 $5,670,00 $5,670,00 $5,670,00 $9,744,00(
7 $2,241,00 $2,241,00 $2,241,00 $2,241,00(
Total Net Present Value of Project
1 $12,224,00 $12,224,00( $10,601,00 $12,224,001
2 $11,322,00 $13,865,00( $25,145,00 $11,322,001
3 $5,092,00 $6,276,00( $11,298,00 $5,092,00(
4 $7,738,00 $9,149,00( $17,394,00 $7,738,00(
5 $6,869,00 $8,336,00( $16,102,00 $15,426,001
6 $18,120,00 $22,385,00( $37,527,00 $15,798,001
7 $3,723,00 $4,271,00 $7,456,00 $4,408,00(

D.5HydrologyReport

This reports provides a brief background of the current condition of the proposed project area and

the potential effects to water resources from the piping of the Tumalo Irrigation District canal
system. Project implementation consists of: (1) mobilzirsgaging of construction equipment,

(2) excavation of trenches, (3) placement and fusing of pipe, (4) compaction of backfill, and (5)
restoration and reseeding of the disturbed areas.

The analysis herein will concentrate on the potential impact fraboweeconstruction and

subsequent restoration activities to water resources.

The proposed action area is within the northern half of Deschutes County. The entire District is
approximately 28,000 acres, and within that, there are 7,417 acres currently irrigated by 667 patrons.
Of these 7,417 acres, 7,002 irrigated acres woulddaklgeinfrastructure included in the
proposed action (TID 2017).

The area of potential effect for surface water inClieeent Lake, Crescent Creek, the Little

Deschutes River, the Deschutes River, and Tumalo Creek. The upstream end of LakeoBjlly Chino
at the confluence of the Deschutes, Crooked, and Metolius Rivers, serves as the downstream
boundary of the area of potential effect. The area of potential effect for groundwater is limited to

the upper Deschut&asin.

Hydrologic Resources

The
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the TID

subwatersheds: Buckhorn Canyon, Bull Creek, Lower Tumalo Creek, LaidesBuites

River, Overturf Buti®eschutes River, and Deep Canyon-Daep Canyon, whiaccover a total
of 169,251 acres. These six subwatersheds comprise the TID Watershed Planning Area. They are

located within the Upper Deschutes watershed (HUC 17070301).
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12Digit Hydrologic Unit Code Name Area (acres)
170703010804 Buckhorn Canyon 13,809
170703010603 Bull Creek 32,153
170703010502 Lower Tumalo Creek 17,238
170703010802 Laidlaw ButtdDeschutes River 42,749
170703010406 Overturf ButteDeschutes River 31,374
170703010604 Deep Canyon Daieep Canyon 31,928

Total 169,251

The Upper Deschutes watershed (HUC 17070301) covers 1.4 million acres, extending into three
countries with 70 percent in the Deschutes County, 25 percent in Jefferson County, and 5 percent in
Kl amath County (NRCS 2005) estditheCascads Mourdasn we st e
Range. The southern border extends from the southern ridges that traverse along Odell Lake and
follows a northeastern path along the summits of Royca Mountain, Davis Mountain, and Gilchrist
Butte until reaching the confluencehaf Deschutes and the Little Deschutes River. Here the

Eastern border shifts east until reaching the northern flanks of the Newberry Caldera and directing
north until the Crooked River. The northern border then traverses along the northern side of the
Deschutes River with as little as a mile distance in some locations.

The basinds geology composition of porous vol
into the subsurface and recharge groundwater aquifers (Gannet et al. 2001). Thikesmrs o

significant traits of the watershed, establishing a profound connection between groundwater and
surface water flow. Average annual runoff of Srixs@quivalent to about 0.19 meters over the

entire basin with most of this water derived fltoet Cascade Range (O6Connor

The Watershed Planning Area is located in the rain shadow of the Cascade Mountain range.
Orographic processes result in large amount of precipitation in the Cascades Range with levels
exceeding 200 inches per yemstly as snow. Precipitation rates diminish rapidly moving from

west to east across the basin, with less than 10 inches per year received in the central part of the
basin. The Districtds annual av e lseasgentialpor eci pi t
crop production, and TID irrigators rely on Crescent Lake and Tumalo Creek in order to receive
adequate water supplies for their crops. The average high temperature for the month of July is 82
degrees Fahrenheit and average low tempedaattire inonth of December is 23 degrees

Fahrenheit. The average annual growing season is 120 days (TID 2016).

Future increases in temperature and changes in precipitation patterns could result in fundamental
changes in the seasonal distribution of sti@arnmfithe area and may have serious implications for
natural resource managers and local farmers (Vano et al. 2015). Variable Infiltration Capacity (VIC)
simulations show a substantial decrease in annual streamflow in response to increasing summer
(April through September) warming where winter (October through March) warming stimulates
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greater streamflow immediately, Wip@artly compensates for a subsequent decrease in summer
streamflow that happens because less water is available (Das et al. 2011). Future projections exhibit
transition from snow to rain at intermediate and low elevations in the Cascade Rangatliegiusing e
runoff and reduction in the pulse of runoff and groundwater recharge associated with spring

snowmelt (Waibel 2010).

The District obtains water from Crescent Lake Reservoir and Tumalo Creek. Crescent Lake
Reservoir, in the Cascade Range about 84 miles upstream from Bend on the Deschutes River, relies
on annual snowmelt and precipitation for inflow. Water from Creskens keleased throughout

the year, but during the irrigation season it
rights. The water is conveyed through Crescent Creek, the Little Deschutes River, and the
Deschut es Ri ver duvemsiontniBend Bhers it entersrdilsEdong ppétite

completed in 2005. Diversion flow levels are operated by TID staff. In addition to stored water
conveyance and diversion, the District also retains a 9.5 cfs live flow water right in the Deschutes
River that is subject to diversion at its BFC intake.

The Tumalo Creek supply consists of streamflow generated by snow melt and precipitation
conveyed through Tumalo Creek. Streamflow ent
structure on Tumalo Gxke (RM 2.5) and enters a dual pipe conveyance system into the District. The
TFC and the BFC diversions confluence in Tumalo, continuing as the TFC to shgilycthe

The hydrology of Tumalo Creek is largely influenced by snowmelt and precipitaitsn fr

tributaries and groundwater discharge from springs. Tumalo Creek and its tributaries (Bottle Creek,
Bridge Creek, Happy Valley Creek, Middle Fork, North Fork, Rock Creek, South Fork, and Spring
Creek) are unusual in the area due to their respoasedstesnow events, which result in large

i ncreases of streamflow. This is in part to t
valley slopes. Streamflows typically peak-&0P0€fs during the spring due to snow melt.

Impactsof histode changes to the Deschutes River and i
winter flows and increased summer flows discussed in tig\Rfatude diminished water and

habitat quality. The Oregon Department of Environmental Quality (ODEQ) @lyopliepares a

list of all surface waters in the state considered impaired because they do not meet water quality
standards under Section 303(d) of the Clean Water Act (33 USC 1251 et seq.). The Deschutes River
and its tributaries in the study area iaded on the most current list for temperature, DO, pH,
sedimentation, turbidity, and/or Chlorophyll a.

Within the upper Deschutes Basin, precipitation in the Cascade Range provides 3,500 cfs of annual
groundwater recharge. Inflows from outside the Wgmhutes provide an additional 850 cfs of

recharge. Canal leakage across the region provides approximately 411 cfs of additional recharge
based on 2008 data (Gannett et al. 2001, Gannett and Lite 2013). Subsequent canal lining and piping
projects have ftlrer reduced canal leakage. Groundwater generally flows east and then north

through the basin. Approximately half of this groundwater discharges into streams through springs
along the edge of the Cascade Mountains. The remainder of this groundwagesdigohar

streams and rivers near the confluence of the Metolius, Deschutes, and Crooked Rivers.

Analysis Framework

The proposed action should have no adverse cumulative effects on water quality or quantity.
Actions are limited to canals and lateralswthiki TID boundary with no return flows to river
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systems, thus limiting adverse effects to water quality. BMPs include proper erosion control. No new
roads wi || be constructed within 30006 of a st
runoff to streams.

Measurable changes to streamflow adigbed to occur. When changes to streamflow occur, water
yield is expected to occur as an increase in summer low flows for Tumalo Creek and winter low
flows to Crescent Creek and subsequent waterbodies. Changes to streamflow are predicted to occur
incrematally following completion of each project group of the HDPE Piping Alternative with a
potential to allocate up to 48 cfs (approximately 18 cfs to Crescent Creek and 30 cfs to Tumalo
Creek). Tables located in Appendix E quantify the effects the prapasedii have on

streamflow within the area of potential effect.

Increasing streamflow has the potential to benefit water quality in streams and rivers within the area
of potential effect which currently do not meet water quality standards undeB&(ct)asf the

Clean Water Act (33 U.S.C. 1251 et seq.). Increasing streamflows in Tumalo Creek would decrease
water temperatures in the Deschutes River past the confluence (Park and Foged 2009; Mork 2016).
This decrease in water temperature past thaeedl would have an indirect effect on other water
guality components including dissolved oxygen, pH, and chlorophyll a. Similar effects would occur
as streamflows are increased past the Crescent Lake Dam. By not diverting the amount of water that
Is curratly lost through seepage to the natural river systems would affect wetland and riparian areas
within the area of potential effect, subsequently enhancing water quality.

No groundwater resources would be extracted or consumptively used as part ofstek prop

action; however, piping of irrigation canals and laterals may affect groundwater hydrology associated
with canal leakage. Following construction, reduction in canal leakage is expected to result in
reduced groundwater recharge during the irrigatisornsé\ seepage loss assessment performed in

2016 calculated water loss at a rate of 48 cfs throughout the entire District (TID 2017). This estimate
includes evaporation, so it is anticipated that the entire 48 cfs does not contritageiterthe
Extrgpolating from prior study (Gannett and Lite 2013) data, the average relationship between canal
recharge and groundwater levels in the central part of the Deschutes Basin is approximately 1 foot
of groundwater elevation drop per 377,006feet®f reducedanal recharge. HDPE Piping

Alternative would reduce canal seepage, and associated groundwater recharge, by up to
approximately 15,116 abeet annually in this part of the Deschutes Basin. On average, for this part

of the Deschutes Basin, this decreasecharge translates into a decreased groundwater elevation

of approximately 0.040 feet annually. An important caveat is that localized effects on groundwater
from implementation of the proposed project, would differ throughout the area of potesttial effe

Over the course of 50 years, this annual drop results in a cumulative decreased average groundwater
elevation of 2Zeet.

The proposed action should have substantial ¢
lateral systems. Eliminating segpand evaporative losses through a piped and pressurized system
could greatly increase conveyance efficiency while providing irrigators with pressurized water for on
farm use. Substantial benefits to irrigation water quality through piping of tlzenddatdsals

would occur through the reduction of contaminants, such as herbicides and pesticides, from
entering the wpatas. supply for TI DOGs
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E.1 Intensity ThresholdTable
This appendix section presents the intensity threshold table used to quantify effects to resources of concerthaspaosstoof

action.
Table E-1. Intensity Threshold Table for the Tumalo Irrigation Districtd Irrigation Modernization Project.
Intensity Threshold
Resource Negligible Minor Moderate Major
Cultural Resources | No known, eligible Affects a cultural Affects a cultural site| Affects a cultural site
resources are site, structure or structure or or landscape with
adversely affected feature with little landscape with high data potential of
are at the lowest data potential. modest data potentia national context
levels of detection o of local, regional or o
or barely The historic con‘;ext statesignificance. _D|m|n.|shes the
; of the affected site(s) integrity of the
perceptible, and not
measurable would be local. Changes a resource to the
' Not affect th contributing element| extent that affects
cc?nt?ibﬁzn glement but would not cannot be mitigated,
of 2 bro erg'][ eligible diminish esource would permanently
property €lig integrity or impact the historic
for the National ; dize National . L
Register of Historic Jeopardize Nationa register eligibility of
Places Register eligibility. the resource,
' _ Localized and prevent a resource
Cr?useséa S“ghi | measurable change { from meeting
change to a natural | 5 natyral or physical | Criteria for listing in
or physical ethnographic a historic register, of
ethnograp_hlc resource. reduce thablllty of
resource, if a cultural resource
measurable and to convey its
localized. historicsignificance.
Permanent severe
change or
exceptional benefit tg
USDANRCS E-1 April 201¢
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Resource

Intensity Threshold

Negligible

Minor

Moderate

Major

a natural or physical
ethnographic
resource.

Geology and Soils

Project activities
would not disturb
soils or underlying

geology.

Shortterm erosion
during construction
at project and
clearing sites on soilg
classified as not
highly erodible.

Shortterm
disturbance to the
soil profile or
underlying geology.

Shortterm erosion
during construction
at project and
clearing sites on soils
classified as highly
erodible.

Shortterm changes
to previously
undisturbed soll
profiles or underlying

geology.

Continued erosion
after construction at
project and clearing
sites with soils
classified as highly
erodible, as defined
by NRCS.

Permanent changes
to previously
undisturbed soll
profiles or underlying

geology.

Fish and Aquatic

No discernable

Changes in

Changes in

Changes in

Species short or longterm watershedonditions | watershedonditions | watershedonditions

impacts to fish life that cause minor that cause moderate| that cause high

or habitat. change in existing impairment to impairment to
hydrology or hydrology or hydrology or
sedimenfunctions. sedimenfunctions. sediment functions
Direct or indirect Direct or indirect Lhoeguall;r':iegsiability
habitat changes that| habitat changes that '
result only in low, cause moderate, When, through
shortterm change in| short or longterm consultation, a
risk toESAlisted change in risk to proposed action
and other fish ESAlisted or other would likely
species at the fish species at the jeopardi ze

USDANRCS E-2 April 201¢
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Intensity Threshold
Resource Negligible Minor Moderate Major
population or ESU population or ESU continued existence
scale. scale. or destroy or
adversely affect a
speciesd (¢
habitat
Land Use Existing land uses o] A shortterm change | A permanent change A permanent change
ownership would in or interruption to in land use that is resulting in a
continue as before. | land use or access t¢ compatible with modification to
existing land uses. existing land use. greater than 50
A shortterm or A permanent change percent of a tax lot.
permanent change in to landowner A new unauthorized
landowner property | property use within land use or access
(but very minor) use | an existing easemen| that may or may not
within an existing Permanently limited be compatible with
easement or where y exising land use.
new rightof-way or access to agncul_tura
easements are or timber production
required. areas (stranded use)
An increase in
unauthorized land
use or access that
may or may not be
compatible with
existing land use.
A shortterm (more
than one month at a
time) change in or
interruption to land
use or access to
existing land uses.
USDANRCS E-3 April 201¢
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Intensity Threshold
Resource Negligible Minor Moderate Major
A permanent change
in land ownership.

Public Safety No change in risk to| Create a risk to Create a known but | Create a permanent
human health and health and safety tha, shortterm or and known health
safety. could largely be infrequent health and and safety condition.

mitigated. safety condition. .

Eliminate a known
Eliminate a known Eliminate a known health and safety
health and safety health and safety condition on a
condition in localized| condition on the regional level.
areas study area level

Recreation No effect on the Temporarilypreclude | Temporarily preclude Obstruct legally
location, timing, or or limit dispersed or limit dispersed ang existing or planned
quality of recreation| and dedicated dedicated dispersed recreationg
facilities and uses recreational recreational uses after project
during and after opportunities during | opportunities during | construction.
construction. off-peak use periods| peak use periods Alter or eliminate

during project during project dedicated recreation
construction. construction. "
opportunities after
Require relocation of, Create or encourage| project construction.
dispersed new unauthorized Create extensive new
recreational activities land uses along the .
to an equal or better | rightof-way for recreatlo_ngl
location after project| recreational opportunities or
construction. purposes, such as areas
- ATV use in
Expand toa 'I|m|ted unauthorized areas.
degree existing
USDANRCS E-4 April 201¢
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Resource

Intensity Threshold

Negligible

Minor

Moderate

Major

recreational areas or
opportunities.

Create limited
dispersed new
recreational areas or
opportunities.

Socioeconomics

No reduction in the
yield of agricultural
products or timber,
household income,
or where project
activities create an
imperceptible
change to the
unemployment rate.

Little effect on the
yield of agricultural
products otimber.

A 1/10 of 1 percent
increase in the
unemployment rate.

A small change in
farm household
incomes.

A change to the yield
of agricultural
products or timber at
the local level

A moderate change
in farm household
incomes.

A half percentage
point increase to the
rate of
unemployment.

A change to the yield
of agricultural
products or timber at
the regional or
national level.

A large change in
farm household
incomes.

A full percentage
point of change to
the rate of
unemploymemn

Vegetation Project activities Effects would be A large segment of Considerable effects
would not affect localized on one or one or more species| on plant populations
vegetation or it is more species or populations show over large areas.
limited to small populations. effects that are of
areas. Anv adverse effects importance, but Impact is severe or

y : relatively localized. of excepbnal
can be effectively s .
" e benefit to native
mitigated. Mitigation could be :
) : species.
extensive, but likely
effective. Extensive mitigation
required offsetting
USDANRCS E-5 April 201¢
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Resource

Intensity Threshold

Negligible

Minor

Moderate

Major

adverse effects to
native species, but
success not assured.

Visual Resources

Project features are
visually negligible or
not visible.

Landscape is a
designated scenic
area and project
features do not
attract attention to
the landscape.

The majority of
project features do
not attract attention
to the landscape.

Shortterm visual
changes during
project construction.

Landscape is a
designated scenic
area and some
project features
attract attention to
the landscap

A majority of project
features attract
attention to the
landscape.

Landscape is a
designated scenic
area and the majority
of project features
attract attention to
the landscape.

Project features

create a disruptive
change and dominatg
the landscape.

Water Resources

Project activities
would not disturb or
alter water quantity,
water quality,
groundwater
quantity, and water
rights.

Surface Water Quant
Less than 10 percent
change in volume of
annual discharge in
the study area.

Ground Water:

Longterm, less than
10 percent change in
depth to

Surface Water Quant
Greater than@
percent and less thar
20 percent change in
volume of annual
discharge in the stud
area.

Ground Water:
Shortterm, greater
than 10 percent

change in depth to

Surface Water Quant
Greater than 20
percent change in
volume of annual
discharge in the stud
area.

Ground Water:
Longterm, greater
than 10 percent

change in depth to

USDA-NRCE

E-6

April 201¢
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Resource

Intensity Threshold

Negligible

Minor

Moderate

Major

groundwater.

Water Rights:

Not Applicable; any
change that is more
than negligible would
be considered
moderate or major
effect.

Water Quality:
Shortterm
measurable
degradation to water
quality in
waterbodies that is
unlikely to result in
excursions to water
quality standards on
the Oregon's 303(d)
list.

Shortterm
measurable changes
to water quality in
waterbodies that are
303d listed.

groundwater.

Water Rights:
Shortterm change in
the availability of
water to fulfill water
rights.

Water Quality:
Permanent
measurable changes
to water quality in
waterbodies that is
unlikely to result in
excursions to water
quality standards on
the Oregon's 303(d)
list.

Permanent
measurable changes
to water quality in
waterbodies that are
303d listed.

groundwater.

Water Rights:
Permanent change ir
the availability of
water to fulfill water
rights.

Water Quality:
Permanent
measurable changes
to water quality in
waterbodies that
results in excursions
to water quality
standards on the
Oregon's 303(d) list.
Permanent
meaurable changes
to the delisting of
waterbodies that are
303d listed.

Wetland, Flood
Plains, Riparian

Doesndot a
wetlands or change

Alteration of non
jurisdictional wetland

Shortterm alteration
of jurisdictional

Permanent alteration
of jurisdictional

Zones the hydraulic hydrology, wetland hydrology, wetland hydrology,
capacity of vegetation, and/or vegetation, and/or vegetation, and/or
soils changes water | soils that changes soils that causes
USDANRCS E-7 April 201¢



Tumalo Irrigation Districtlrrigation Modernization Proje
Appendix E: Other Supporting Information

DRAFT

Intensity Threshold
Resource Negligible Minor Moderate Major

floodplains. quality, hydrologic, water quality, changes to water
and/or habitat hydrologic, and/or quality, hydrologic,
functions. habitat functions. and/or habitat
Altered hydraulic functions.
function or hydraulic Altered hydraulic
capacity of function or changes
floodplains to a to hydraulic capacity
degree that does not of floodplains to a
increase or decrease degree that changes
the potential for the potential for
flooding and damage flooding and damage
to personal property. to personal property.

Wildlife Slight change in Small local changes | Changesiwildlife Considerable effects

wildlife populations | in wildlife populations or possibly permanent,

and/or habitats populations or habitats would be of | to native wildlife

would not be of habitats would be of | consequence, but populations or

measurable to little consequence. relatively localized. habitats.

perceptible e o

consequence. Any adverse _effects Mltlgat_lon coulq be Mltlgat!on would be
can be effectively extensive but likely | extensiveand
mitigated. successful. success not assured.
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Duration of Effects

s b cccur o
Shortterm Effects lasting-b years.
Long-term Effects last 20 years.
Permanent Effects last more than 20 years.
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