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Executive Summarv 

This report is intended to describe the procedure used to allocate capital and operation, 
maintenance and replacement (O,M&R) costs for the preferred alignment and capacity 
scenario being considered for the Navajo-Gallup Water Supply Project (NGWSP). The 
report first explains the principles used for allocation, and then applies the principles to 
the 2040 version of the San Juan River PNM alternative. Costs are separated into capital 
costs, fixed O,M&R costs and variable O,M&R costs. Each of these cost categories is 
further divided into specific project reaches and then allocated to the participating parties. 
The allocation for the Gallup Regional System is included in the summary table but is 
developed separately in the detailed tables. The report assumes that construction would 
begin in 2008, with a construction budget of approximately $60 million per year (2005$). 
Full project completion would be January 1,202 1. 

Allocation Principles 

The purpose of cost allocation is to assign shares of the overall project costs to the 
various participants. This project will provide municipal water supplies to three groups 
of participants -- the Navajo Nation, the City of Gallup and the Jicarilla Apache Nation. 
The overriding philosophy in allocating project costs is that the three participants are 
equal partners in the project. Alternative allocation approaches NOT adopted include (1) 
assigning the same cost per gallon to all project participants regardless of their location (a 
"postage stamp" approach), or (2) assuming that one participant was primary and that the 
other two should pay only the additional costs incurred due to their participation (a 
"marginal cost" approach). 

In allocating costs we first separated specific project components that will be dedicated 
for the exclusive use by any single participant, and we assigned the cost of those 
dedicated components to the beneficiary participant. These dedicated components 
typically include water storage tanks and pressurization pumps at most of the major 
delivery points. The bulk of the project cost, however, is for components that will benefit 
more than one participant. These joint costs were allocated among the project participants 
to derive each participant's share of the total costs. 

Joint costs were allocated according to the following principles: 

Capital costs were allocated according to each participant's share of design 
capacity. The idea is that the size and cost of the facilities depend upon each 
participant's desired capacity and not on average use or use in any particular 
period. 
Fixed O,M&R costs were also allocated according to each participant's 
share of design capacity. Here again, the fixed O,M&R costs (staff size, 
dredging, equipment replacement, pump maintenance) are primarily a function 
of the design capacity, not of flows in any particular period. 
Variable O,M&R costs were allocated according to each participant's share 
of annual water deliveries. The variable O,M&R costs consist mainly of 



energy and water treatment chemical costs. These costs vary according to the 
water flows in any period, so the method used to allocate these costs assigns 
cost shares in each year according to the projected use in that year. 

The project envisions water deliveries at many locations along (in this alignment 
alternative) two main branches. Every delivery to one party changes the relative shares of 
the water flow that continues along the pipeline beyond the delivery point. Because, as 
described above, the relative share of design capacity and projected flow serve as the 
basis for the cost allocation, the cost allocation changes after every delivery point. 
Therefore, we have separated each pipeline branch into specific reaches that are defined 
as the intervals between each two succeeding delivery points. The diversion structure and 
water treatment plant on each branch is also treated as a separate segment or reach. We 
computed each participant's share of design capacity on each reach in order to serve as 
the basis for allocating capital and fixed O,M&R costs (Table Al). 

Capital Costs 

All of the capital construction costs were assigned to specific reaches and then split into 
dedicated costs and joint costs. Specific types of costs were allocated as follows: 
Pumping plant costs were itemized by the Bureau of Reclamation and we assigned each 
cost to its specific reach (Table B4). We assigned pipeline costs to each reach by 
accumulating the linear feet of each pipeline diameter and head class designed for each 
reach, then multiplying the accumulated length of each pipeline diameter and head class 
by its respective cost per foot (Table B5). Electric and communication facilities were 
distributed to the reaches per the design, while transmission lines were allocated 
according to the miles of new transmission line required for each reach (Table B6). 
Diversion structures, river pumping plants and water treatment plant costs were assigned 
to the initial reach of each branch (Table B7). 

The various components of joint capital costs were added together for each reach and 
then allocated to the participants using the design capacities (Table B3). We then added 
the allocated joint capital costs to the dedicated capital costs for each party in each reach 
(Table B2). 

 ina all^, we added unlisted items (10% of listed items), mobilization costs (5% of listed 
plus unlisted items) and contingency costs (25% of listed items, unlisted items and 
mobilization costs) to derive the total construction cost, or field cost, for each participant. 
We then added non-contract cost (30% of field costs) to determine total construction cost 
before taxes, and then added taxes (9% of total construction cost for most costs and 6% of 
the construction cost for the Gallup Regional System) to arrive at total construction cost 
with taxes. Table B 1 shows this total as allocated to each participant. 

Fixed OM&R Costs 

The fixed O,M&R costs (we use "O,M&R as shorthand for operation, maintenance and 
replacement) are comprised of the annual components that do not vary substantially with 
differences in flows through the system. These costs include staff costs, dredging, 



equipment maintenance and annualized cost for equipment replacement. Allocation of 
fixed O,M&R costs was done analogously to the allocation of capital costs: the costs 
were assigned to the different reaches and then the O,M&R cost for each reach was 
apportioned among the participants according to their respective share of design capacity. 
About one-half of the fixed O,M&R cost was associated with the water treatment plants, 
so those costs were assigned entirely to the first reach of each branch, which contained 
the treatment plants. The remainder of the fixed O,M&R costs were pumping plant 
maintenance costs, and these costs were assigned to the reaches containing the pumping 
plants. Table D2 shows the fixed O,M&R costs for each reach, and allocates the costs to 
the participants. 

Variable O,M&R Costs 

The variable O,M&R costs are those annual operating costs that vary significantly with 
changes in system flows. These costs are primarily comprised of energy and water 
treatment chemical costs. Because these costs by definition change with changes in 
system flows we projected system flows over the 50-year life of the project (Table D3). 
The projected annual flows are based on the following assumptions: 

peak flows will be proportional to total water flows 
peak flows for Gallup and for the Jicarilla Apache Tribe would remain 
constant over the life of the project. 
peak flows for the Navajos would reach design capacity in the year designated 
in the Scenario: 2040. 
peak flows for the Navajos would remain constant following the year in which 
peak flows first reached design capacity 
peak flows for the Navajos would increase at a growth rate of 2.48% per year 
up to the year in which design capacity was first reached. 

The Bureau of Reclamation provided energy and chemical costs associated with build-out 
project flows. We assumed that these costs would remain constant per unit of flow and 
then calculated the energy and chemical costs associated with each year's total flow. 
These total costs were allocated among the participants based on each year's respective 
shares of total flow. We performed these calculations for two different energy rate 
structures: Colorado River Storage Project (CRSP) rates (Table D6) and Navajo Tribal 
Utility Authority (NTUA) rates (Table D7). The applicable energy rates are shown as 
footnotes in Tables D6 and D7. Deliveries from Navajo Dam are subject to an estimated 
$1 .OO per acre-foot O&M charge by the Bureau of Reclamation. This cost is included as 
a variable O,M&R cost in Tables D6 and D7. 

Gallup Regional System Costs 

The design work and cost estimates for the Gallup Regional System were first prepared 
by DePauli Engineering. The Bureau of Reclamation used the DePauli design but re- 
estimated much of the cost. Some of the Gallup System components were included in the 
Bureau's cost estimate worksheets for the overall system (eg. Navajo Chapter water 
storage tanks), but most components were listed separately on a Gallup-specific 



worksheet. We treated the components included with the other Bureau elements as part 
of the overall system cost allocation. We allocated the remaining items (all joint 
facilities) by allocating their cost to participants based on their respective shares of design 
capacity (Table C I). 

O,M&R costs were estimated by the Bureau as a lump sum (one each for the CRSP and 
NTUA energy rates). We allocated this overall annual O,M&R cost to the participants 
based on their respective shares of design capacity (Table C2). 

Water Costs 

Table C3 estimates the City of Gallup's cost of purchasing 7,500 acre-feet per year of 
water that would be conveyed by the project. At this point Gallup has not reached an 
agreement with any water supplier, so the cost estimates included in these tables may 
change. We used the terms of a possible agreement with the Jicarilla Apache Nation as 
the basis for our cost estimates, but they have not yet been agreed to. 

In the absence of a water rights settlement that establishes different terms the Navajo 
Nation would pay for water from Navajo Reservoir used for non-agricultural purposes. 
These payments were estimated by the Bureau of Reclamation to have a present value of 
$108.45 per acre-foot. We amortized that present value over the Navajo water deliveries 
using the CRSP interest rate of 2.875%. This cost is shown in Table D8. 

We did not include any financial cost for the water to be delivered to the Jicarilla Apache 
Nation, pursuant to the terms of the Jicarilla Apache Tribe Water Rights Settlement Act 
(P.L. 102-44 1, section 8(d)(l)). 

Overall Summation 

Table 1 summarizes the above analysis. The table addresses the capital, annual O,M&R 
and present value of O,M&R costs for a scenario that assumes a construction budget of 
$60 million per year in 2005$. The table combines total construction cost including taxes 
for the Bureau-designed system and for the Gallup Regional System, developed 
separately in Tables B1 and C1. We added costs for environmental mitigation, cultural 
resources and right-of-way acquisition that were allocated in Table B8. We then added 
interest during construction that was calculated in Table B9. We calculated the present 
value of the annual fixed plus variable O,M&R costs (discounted at 5.375%), estimated 
under both the CRSP and NTUA energy rates. All financial costs are expressed as of the 
beginning of the year in which the project is completed: 2021. Interest during 
construction and interest on pre-project completion water purchase fees are compiled up 
to January 1, 202 1, and post-completion O,M&R and post-completion water purchase 
fees are discounted to January 1, 2021. We then show the total present value of all costs, 
including capital, fixed O,M&R and variable O,M&R costs. Table 1 allocates these costs 
to each of the participants. All costs are based on January, 2005, price levels. 

Figures 1 and 2 illustrate the components of overall cost. Figure 1 shows how total 
project costs are split among capital cost, interest during construction, the present value 



of future OM&R costs and the present value of water cost. Figure 2 shows how total 
project costs are allocation to the three project participants. Figures 3 , 4  and 5 show how 
the cost allocated to each project participant are composed of capital, interest during 
construction, OM&R and water costs. Finally, Figure 6 shows what the levelized cost per 
thousand gallons (in 2005$) would be to each project participant, assuming full self- 
hnding . 
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Figure 1 

Navajo-Gallup Water Supply Project 
Total Project Cost by Category 

Millions 2005$, 5.375% discount rate, 50 year project life 
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Figure 2 
Navajo-Gallup Water Supply Project 

Allocation of Total Costs to Participants 
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Figure 3 
Navajo-Gallup Water Supply Project 

NTUA Power Rates 
Breakdown of Navajo Costs 
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Figure 4 
Navajo-Gallu p Water Supply project 

NTUA Power Rates 
Breakdown of Gallup Costs 
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Table 1 
Navajo - Gallup Water Supply Project 2040 

San Juan PNM Alternative - $60 million/year Construction Schedule 
Present Value of Total Costs (2005$) 

5.375% Discount Rate, 50 Year Project Life 

Total Capital Costs By User Navajo Gallup Jicarilla Total 
Illocated Constmcuon Costs - ?\.lain SJ stem 5530,300,000 $96,300,000 S25,600,000 S652,200,000 
*Uocated Capital Costs - Gallup Regional $15,700,000 S25,300,000 SO $41,000,000 
Allocated Environmental hlltigatlon Cost S3,100,000 $700,000 $1 00,000 S3,900,000 
Alllocated Cultural Resources Cost S8,700,000 $1,900,000 5400,000 51 1,000,000 
Allocated Right-of-Way Cost $5,500,000 $1,200,000 $300,000 S7,000,000 

Total Project Capital Cost before Interest $563,300,000 S125,400,000 S26,400,000 S715,100,000 

Alllocated Interest During Construction $226,900,000 $50,500,000 S10,600,000 $288,100,000 
Total Project Capital Cost S790,200,000 $175,900,000 $37,000,000 S1,003,100,000 
Rounded Values S790,000,000 $176,000,000 $37,000,000 $1,003,000,000 

Annual O,M&R Costs By User (at Design Capannty) 
CRSP Rates Navajo Gallup Jicarilla Total 
Aillocated O,hl&R Costs - Main System S7,894,428 $1,723,449 S640,163 $10,258,040 
-1llocated O,hI&R Costs - Gallup Regional S160,OOO $259,000 $0 S419,OOO 
Annual Cost of Water S171,051 $1,145,612 SO $1,316,663 
Total Allocated O,hl&R Costs $8,225,479 S3,128,061 S640,163 S11,993,703 
Rounded Values $8,200,000 S3,100,000 S600,OOO S12,000,000 

NTUA Rates Navajo Gallup Jicarilla Total 
Aillocated O,hl&R Costs - &lam System S11,105,201 $2,672,307 $748,114 514,525,622 

Allocated O,hI&R Costs - Gallup Regional $181,000 $292,000 SO S473,OOO 
Annual Cost of Watcr $171,051 $1,145,612 SO $1,316,663 
Total Allocated 0,;2l&R Costs $1 1,457,252 $4,109,919 S748,114 S16,315,285 
Rounded ITalues $1 1,500,000 S4,100,000 S700,OOO $1 6,300,000 

Present Value of Total O,M&R Costs By User 
CRSP Rates Navajo Gallup Jicarilla Total 
.Illocated O,hI&R Costs - &lain System S156,546,000 S31,322,000 918,087,000 S205,955,000 
.Illocated O,hI&R Costs - Gallup Regional S2,767,000 S4,459,000 $0 $7,226,000 
Cost of Water S2,950,140 S19,758,536 $0 S22,708,677 
Total .-\llocated O,hl&R Costs S162,263,140 $55,539,536 S18,087,000 $235,889,677 
Rounded ITalues S162,000,000 S56,000,000 S18,000,000 $236,000,000 

NTUA Rates Navajo Gallup Jicarilla Total 
Allocated O,hI&R Costs - Main System 5206,675,000 S47,917,000 S20,967,000 S275,559,000 
.\llocated O,hl&R Costs - Gallup Regional S3,124,000 $5,034,000 $0 S8,158,000 

Cost of Water S2,950,140 S19,758,536 SO $22,708,677 

Total Allocated O,M&R Costs S212,749,140 S72,709,536 S20,967,000 S306,425,677 
Rounded Values S213,000,000 S73,000,000 S21,000,000 S306,000,000 

Note: Present d u e  of O,hf&R costs include f~xed and rariahle O,M&R costs incurred for partial u-ater delivery before project completion 

Present Value of Total Capital and O,M&R Costs By User 
CRSP Rates 
Capital S790,000,000 9176,000,000 S37,000,000 $1,003,000,000 

O,M&R (including cost of water) S162,000,000 S56,000,000 $18,000,000 $236,000,000 
Total AU Costs $952,000,000 $232,000,000 $55,000,000 $1,239,000,0001 

NTUA Rates 
Capital S790,000,000 S176,000,000 $37,000,000 S1,003,000,000 

O,hl&R S213,000,000 S73,000,000 S21,000,000 $306,000,000 

Total AU Costs $1,003,000,000 $249,000,000 $58,000,000 $1,309,000,000~ 



Table A1 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Allocation of Flow Capacities to Participants by Reach 

I'cak I'eak 

F'low in lleliveries ~lllocation of Peak l'lows Ry lleach 

SanJuan Branch l'umping lieach in Reach Navajo Gallup Jicarilla Navajo Gallup Jicarilla 
Number Start I (nd I'lants cfs cfs cfs cfs cfs O/O 0.b 

1 San Juan Kiver Water T'reatment l'lant (VCPI'I') llivcr 59.18 0.00 45.71 13.47 0.00 0.7724 0.2276 0.0000 
2 Wll '  NAl'l turnout 01 59.18 0.97 45.71 13.47 0.00 0.7724 0.2276 0.0000 
3 NAP1 Shiprock Junction 58.21 6.72 44.74 13.47 0.00 0.7686 0.2314 0.0000 
4 Shipn)ck J .  Sanostce turnout 02,03 51.49 2.00 38.02 13.47 0.00 0.7384 0.2616 0.0000 
5 Sanostee Hurnham Junction 49.49 0.27 36.02 13.47 0.00 0.7278 0.2722 0.0000 
6 Burnham J. Newcomb turnout 49.22 1.52 35.75 13.47 0.00 0.7263 0.2737 0.0000 
7 Newcomb Shcepsprinkti turnout 04 47.70 0.70 34.23 13.47 0.00 0.7176 0.2824 0.0000 
8 Shccpsprine Naschitti turnout 05 47.00 1.54 33.53 13.47 0.00 0.71 34 0.2866 0.0000 
9 Naschitti 'I'ohatchi turnout 06 45.46 1.99 31.99 13.47 0.00 0.7037 0.2963 0.0000 
10 'I'ohatchi Coyote Canyon Junction 43.47 5.06 30.00 13.47 0.00 0.6901 0.3099 0.0000 
11 (:oyotc (:anyon J. 'l'win lakes turnout 07 38.41 1.88 24.94 13.47 0.00 0.6493 0.3507 0.0000 
12 'l'win 1 ,akes Ya-ta-hey Junction 08 36.53 14.70 23.06 13.47 0.00 0.6313 0.3687 0.0000 
13 Ya-ta-hey J .  (;allup Junction 21.83 13.47 8.36 13.47 0.00 0.3830 0.6170 0.0000 
14 (;allup!. Navajo (:hapters 8.36 8.36 8.36 0.00 0.00 1 .0000 0.0000 0.0000 

59.18 

10.1 (:oyotc Canyon J. C:oyote (:anyon turnout 11 5.06 1.25 5.06 0.00 0.00 1 .0000 0.0000 0.0000 
10.2 Coyote (:anyon Standing liock turnout 12 3.81 0.13 3.81 0.00 0.00 1 .0000 0.0000 0.0000 
10.3 Standing Kock Dalton I'ass turnout 13 3.68 3.68 3.68 0.00 0.00 1.0000 0.0000 0.0000 

5.06 

12.1 Ya-ta-hcyJ. 09 14.70 3.19 14.70 0.00 0.00 1.0000 0,0000 0.0000 
12.2 Rock Springs 10 11.51 11.51 11.51 0.00 0.00 1.0000 0.0000 0.0000 

14.70 

E'low in l>clivcrics illlocation of Pcak I'lows By lleach 

Cutter Branch I'umping Keach in Reach Navajo Gallup Jicarilla Navajo Gallup Jicarilla 
Number Start l ind I'lants cfs cfs cfs cfs cfs '6 "'0 '6 

21 N111' (:anal WI'P Rcscmoir 8.34 0.00 6.19 0.00 2.15 0.7422 0.0000 0.2578 
22 Wl'l) Huerfano turnout 01,02,03 8.34 0.50 6.19 0.00 2.15 0.7422 0.0000 0.2578 
23 1Tuerf;mo Nageezi turnout 04 7.84 1.05 5.69 0.00 2.15 0.7258 0.0000 0.2742 
24 Nageeti licanlla turnout 05 6.79 2.15 4.64 0.00 2.15 0.6834 0.0000 0.3166 
25 Jicarilla (:ounselor turnout 06 4.64 2.63 

, . 4.64 0.00 0.00 1 .0000 0.0000 0.0000 
26 (:ounselor I orreon turnout 2.01 2.01 2.01 0.00 0.00 1 .0000 0.0000 0.0000 

8.34 

4/26/2006 

liock Sprinkti turnout 
Window Rock tumout 



Table B1 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Total Capital Costs - Main System 

Jan-05 $ 

Navajo Gallup Jicatilla Total 
Allocated Capital Costs $264,235,766 $47,981,089 $12,777,157 $324,994,013 
Mobilization @ 5% $13,211,788 $2,399,054 $638,858 $1 6,249,701 
Subtotal $277,447,555 $50,380,144 $13,416,015 $341,243,713 
Unlisted Items @ 10% $27,744,755 $5,038,014 $1,341,601 $34,124,371 
Subtotal $305,192,310 $55,418,158 $14,757,616 $375,368,084 
Contingencies @ 25% $76,298,078 $13,854,539 $3,689,404 $93,842,021 
Total Field Costs $381,490,388 $69,272,697 $18,447,021 $469,210,106 
Non-Contract Costs @ 30% $1 14,447,116 $20,781,809 $5,534,106 $140,763,032 
'I'otal Construction Costs $495,937,504 $90,054,507 $23,981,127 $609,973,137 
'I'axes on Field Cost @ 9% $34,334,135 $6,234,543 $1,660,232 $42,228,910 
Total with Taxes $530,271,639 $96,289,049 $25,641,359 $652,202,047 
Rounded Total $530,300,000 $96,300,000 $25,600,000 $652,200,000 

Note: The costs in this table exclude the cost for the Gallup Kegional System, which are shown in Table C1. 
'1Xe costs also exclude the environmental mitigation, cultural resourcs, right-of-way acquisition and interest 

during construction costs, which are shown in Table 1. 
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Table B5 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Nocation of Pipeline Costs by Reach 

Jan-05 $ 

I loint Costs I 

Reach lind 
1 Water Treatment Plant (Wl'I') 

San Juan Branch 

NAl'I turnout 
Shiprock Junction 
Sanostee turnout 
Hurnham Junction 
Newcomb turnout 
Shccpspsinbq turnout 
Naschitti turnout 
Tohatchi turnout 
Coyote Canyon Junction 
'l'win Lakes turnout 
Ya-ta-hey Junction 
Gallup Junction 
Navajo Chapters 

10.1 Coyote Canyon hrnout 
10.2 Standing Ilock turnout 
10.3 Dalton Pass turnout 

'I'otal 

Excavation 

12.1 llock Springs turnout 
12.2 Window Rock turnout 

1 cutter Branch 

Soil (:emcnt 

Embedment 

Reach End 
21 WTP 

Backfill 

22 I Iucrfano turnout 
23 Nageezi turnout 
24 Jicarilla turnout 
25 Counselor turnout 

cubic yardsl cubic yards I cubic yards 

22,720 4,385 13,991 
258,690 49,923 159,300 
267,961 51,713 165,008 
145,024 27,987 89,305 
54,217 10,463 33,387 

135,808 26,168 85,199 
70,620 15,148 42,763 

241,956 45,020 154,240 
80,687 15,480 51,629 
35,803 6,815 23,397 
71,559 13,621 46,762 
37,248 6,904 25,973 

26 'L'orreon turnout 1 55,295 7,754 44,158 
I 'I'otal 1 2,275,192 420,578 1,514,665 

Costper Unit 
Rock Iixcavation, per cy $10.00 Total Dxcavation, cy 2,275,192 
Common lixcavation, per cy $3.00 Rock Excavation, cy 196,649 
Average Excavation cost, per cy $3.61 Rock/l'otal, ratio 0.0864 
Backfill, per cy $2.50 

Total 

Excavation 

$ 

Soil Cement 

Fimbedment 

$ 
$0 $0 $0 $0 $0 

Backfill 

96 
$0 

Butterfly 

Valves 

$ 

Pipeline 

$ Total 
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Table C1 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Allocation of Gallup Regional System Capital Costs 

Jan-05 $ 

Note: 'l'hc costs in this table include only the cost for the Gallup Kcgional System. The costs for the man  water supply pipeline are shown in *['able HI. The costs 

also cscludc the cnvuonmcntal mitigation, cultural resourcs, right-of-way acquisition and interest during construction costs, which arc shown in 'l'ablc 1. 

Total 
Category Cost 

Excavation, common $406,800 
Excavation, rock $240,000 
Backfill $306,750 
Soil Cement Embedment $1,398,000 
Pipeline $6,891,812 
Crossings and borings $1,000,000 
Water Storage Tanks $8,650,000 
Pumping Plants $1,230,000 
Valve & Metering Sta. $637,100 
Surge Control $150,000 
Subtotal $20,910,462 

Mobilization (95% $1,045,523 
Subtotal $21,955,985 
Unlisted @lo% $2,195,599 
Subtotal $24,151,584 
Contingency @25% $6,037,896 
Total Field Cost $30,189,480 
Non-Contract Costs @30% $9,056,844 
Total Construction Costs $39,246,323 
Taxes @6% of Field Cost $1,811,369 
Total with Taxes $41,057,692 
Rounded Total $41,100,000 

Joint 
Cost 
$406,800 
$240,000 
$306,750 

$1,398,000 
$6,891,812 
$1,000,000 
$8,650,000 
$1,230,000 

$637,100 
$150,000 

$20,910,462 

Allocation Factors 
Gallup I Navajo 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 
0.6170 0.3830 

$645,130 
$13,547,738 
$1,354,774 

$14,902,512 
$3,725,628 

$18,628,140 
$5,588,442 

$24,216,582 

Allocated Joint Costs 
Gallup I Navajo 

$251,012 $155,788 
$148,090 $91,910 
$189,277 $1 17,473 
$862,623 $535,377 

$4,252,529 $2,639,283 
$617,041 $382,959 

$5,337,403 $3,312,597 
$758,960 $471,040 
$393,117 $243,983 
$92,556 $57,444 

$12,902,608 $8,007,854 

$400,393 
$8,408,247 

$840,825 
$9,249,072 
$2,312,268 

$1 1,561,340 
$3,468,402 

$15,029,742 

Total 
Gallup 

$251,012 
$148,090 
$189,277 
$862,623 

$4,252,529 
$617,041 

$5,337,403 
$758,960 
$393,117 
$92,556 

$12,902,608 

Costs 
Navajo 

$155,788 
$91,910 

$1 17,473 
$535,377 

$2,639,283 
$382,959 

$3,312,597 
$471,040 
$243,983 
$57,444 

$8,007,854 





Table C3 - Scenario 1$60 million/yr Construction Schedule 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Cost of Water to City of Gallup 

Jan-05 $ 
Cost to pv @ 

Event Year Gallup $/af 5.375% 
2006 $36 $80 
2007 $38 $80 

Constmc~on Begns 2008 $41 S80 
2009 S43 580 
2010 S45 $80 
2011 $47 $80 
2012 $50 $80 
2013 $53 580 
2014 $55 $80 
2015 $58 $80 
2016 $62 $80 
2017 $65 $80 
2018 $68 $80 
2019 $72 $80 

Project Compleuon 2020 $76 380 
Full Gallup Water Use 2021 $80 S80 

2022 $80 S76 
2023 $80 S72 
2024 $80 S68 
2025 $80 S65 
2026 $80 S62 
2027 $80 S58 
2028 $80 S55 
2029 $80 S53 
2030 $80 $50 
2031 $80 S47 
2032 $80 545 
2033 $80 S43 
2034 $80 S41 
2035 $80 S38 
2036 $80 S36 
2037 $80 S35 
2038 $80 $33 
2039 $80 $31 
2040 $80 $30 
2041 $80 $28 
2042 $80 $27 
2043 $80 $25 
2044 $80 524 
2045 $80 523 
2046 $80 522 
2047 980 $21 
2048 $80 $19 
2049 580 (518 
2050 $80 $18 
2051 $80 $17 
2052 $80 $16 
2053 $80 $15 
2054 $80 $14 
2055 $80 $13 
2056 $80 $13 
2057 580 $12 
2058 $80 $12 
2059 580 $11 
2060 S80 $10 
2061 580 $10 
2062 S80 S9 
2063 S80 S9 
2064 S80 S8 
2065 S80 S8 
2066 S80 S8 
2067 S80 S7 

Total per acre-foot $2,634 
Total for 7500 af $19,758,536 

Present Values as of 2021 

Note: The City of Gallup has not yet reached an agreement uith the Jicarilla Apache Nation on 
the terms of a long-term water lease. For purposes of this report we have assumed that the price 
~vill be $80 per acre-foot (in 2005$), beginning when the City begins taking water In the year 2021. 
We also assume that prior to that time the City wmll pay an annual option fee equiw-alent in present 
value to the price For water in 2021. The City and the Jicarilla Nation may agree on terms w-ery 
different from these. 



Table Dl- Scenario 1 - $60 million/year Construction Schedule 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Summary of Annual O,M&R Charges by User 

Project Completion In 2021 
Jan-05 $ 

1 CRTP Power Rate 
Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Navajo I'ised $0 $0 $0 $1,670,058 $1,670,058 $2,092,596 $2,092,596 $2,092,596 $2,092,596 $2,092,596 $2,092,596 $5,301,442 $5,301,442 
Variable $0 $0 $0 $152,911 $156,683 $193,027 $196,815 $200,696 $204,673 $208,749 $212,926 $1,630,341 $1,670,618 
'l'otal $0 $0 $0 $1,822,969 $1,826,741 $2,285,623 $2,289,411 $2,293,292 $2,297,269 $2,301,345 $2,305,522 $6,931,783 $6,972,060 

Gallup Pixed $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $998,668 $998,668 
Variablc $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $724,781 $724,781 
'I'otal $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,723,449 $1,723,449 

Jicarilla I'ixed $0 $0 $0 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 
Variable $0 $0 $0 $94,284 $94,284 $94,284 $94,284 $94,284 $94,284 $94,284 $94,284 $101,785 $101,785 
Total $0 $0 $0 $632,662 $632,662 $632,662 $632,662 $632,662 $632,662 $632,662 $632,662 $640,163 8640,163 

Total I'ixed $0 $0 $0 $2,208,436 $2,208,436 $2,630,974 $2,630,974 $2,630,974 $2,630,974 $2,630,974 $2,630,974 $6,838,488 $6,838,488 
Variable $0 $0 $0 $247,195 $250,967 $287,311 $291,099 $294,980 $298,957 $303,033 $307,210 $2,456,907 $2,497,184 
'l'otal $0 $0 3455631 $2,459,403 $2,918,285 $2,922,073 $2,925,954 $2,929,931 $2,934,007 $2,938,184 $9,295,395 $9,335,672 $0 $-, , 
Rounded $0 $0 $0 $2,456,000 $2,459,000 $2,918,000 $2,922,000 $2,926,000 $2,930,000 $2,934,000 $2,938,000 $9,295,000 $9,336,000 

1 NTUA Power Rate I 
Year 2010 2011 201 2 2013 2014 2015 2016 2017 201 8 2019 2020 2021 2022 

Navajo Fised $0 $0 $0 $1,670,058 $1,670,058 $2,092,596 $2,092,596 $2,092,596 $2,092,596 $2,092,596 $2,092,596 $5,301,442 $5,301,442 
Variable $0 $0 $0 $338,397 $346,730 $451,326 $459,562 $468,002 $476,651 $485,514 $494,597 $3,650,792 $3,740,872 
'I'otal $0 $0 $0 $2,008,455 $-, '016788 , $2,543,922 $2,552,158 $2,560,597 $2,569,246 $2,578,110 $2,587,193 $8,952,234 $9,042,314 

Variable $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,673,639 $1,673,639 

Total $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $2,672,307 $2,672,307 

licarilla I'ised $0 $0 $0 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 $538,378 
Variablc $0 $0 $0 $202,236 $202,236 $202,236 $202,236 $202,236 $202,236 $202,236 $202,236 $209,736 $209,736 
l'otal $0 $0 $0 $740,614 $740,614 $740,614 $740,614 $740,614 $740,614 $740,614 $740,614 $748,114 $748,114 

Variable $0 $0 $0 $540,632 $548,965 $653,562 $661,797 $670,237 $678,886 $687,750 $696,833 $5,534,167 $5,624,247 
Total $0 $0 $0 $2,749,068 $2,757,402 $3,284,536 $3,292,771 $3,301,211 $3,309,860 $3,318,723 $3,327,807 $12,372,655 112,462,735 
Kounded $0 $0 $0 $2,749,000 $2,757,000 $3,285,000 $3,293,000 $3,301,000 $3,310,000 $3,319,000 $3,328,000 912,373,000 $12,463,000 



Table Dl- Scenario 1 - $60 million/year Construction Schedule 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Summary of Annual O,M&R Charges by User 

Project Completion In 2021 
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Table D8 - 2040 
Navajo - Gallup Water Supply Project 
San Juan River PNM Alternative - 2040 
Cost of Water to Navajo Nation 

Discount rate = 2.875% 

Year 
2013 1 
2014 2 
2015 3 
2016 4 
2017 5 
2018 6 
2019 7 
2020 8 
2021 9 
2022 10 
2023 11 
2024 12 
2025 13 
2026 14 
2027 15 
2028 16 
2029 17 
2030 18 
2031 19 
2032 20 
2033 21 
2034 22 
2035 23 
2036 24 
2037 25 
2038 26 
2039 27 
2040 28 
2041 29 
2042 30 
2043 31 
2044 32 
2045 33 
2046 34 
2047 35 
2048 36 
2049 37 
2050 38 
2051 39 
2052 40 
2053 41 
2054 42 
2055 43 
2056 44 
2057 45 
2058 46 
2059 47 
2060 48 
2061 49 
2062 50 
2063 51 
2064 52 
2065 53 
2066 54 
2067 55 
2068 56 
2069 57 
2070 58 

peak cfs 
Man Lateral Cutter Lateral Total 

I 3.19 3.19 

Annual I 

28,900 1 
Total 

Dtscounted I CRSP charge\ Discounted to I 
Peak cis 

4.01 
3.99 
8.23 
8.10 
7.97 
7.84 
7.72 
7.60 

32.59 
32.46 
32.34 
32.21 
32.09 
31.96 
31.84 
31.72 
31.60 
31.48 
31.36 
31.24 
31.12 
31.00 
30.88 
30.76 
30.64 
30.52 
30.41 
30.29 
29.44 
28.62 
27.82 
27.04 
26.29 
25.55 
24.84 
24.14 
23.47 
22.81 
22.18 
21.56 
20.95 
20.37 
19.80 
19.25 
18.71 
18.18 
17.68 
17.18 
16.70 
16.24 
15.78 
15.34 
14.91 
14.50 
14.09 
13.70 
13.31 

Annual af) 
2,232 
2,223 
4,585 
4,511 
4,438 
4,367 
4,297 
4,230 

18,145 
18,076 
18,006 
17,937 
17,868 
17,800 
17,731 
17,663 
17,595 
17,528 
17,460 
17,393 
17,327 
17,260 
17,194 
17,128 
17,062 
16,997 
16,931 
16,866 
16,395 
15,937 
15,491 
15,058 
14,638 
14,228 
13,831 
13,444 
13,069 
12,703 
12,348 
12,003 
1 1,668 
11,342 
11,025 
10,717 
10,417 
10,126 
9,843 
9,568 
9,301 
9,041 
8,788 
8,542 
8,304 
8,072 
7,846 
7,627 
7,414 

Annual Equvalent 48.85 27,203 27,203 
Total PV per acre foot $108.45 

Note: Navajo annual equralent is calculated for the purpose of determining the levelized cost per acre foot to amortize the present value capital costs 
over the 58 year period of water deliveries. CRSP charge for water has a present value of $108.45 per acre foot. This charge mas amomzed over 50 years at 
the CRSP interest rate of 2.875% to determine an annual charge of $4.12 per acre foot. T h ~ s  charge is then applied to all water delivered to the Navajos. 




