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EXECUTIVE SUMMARY 

General 

On June 1, 1999 Anderson Consulting Engineers, Inc. (ACE) entered into a contract with the 
Wyoming Water Development Commission (WWDC) to provide professional services related to the 
Goshen Irrigation District Rehabilitation Project. ACE was retained to conduct a feasibility study 
(Level II investigation) of measures to improve operational management of water deliveries, reduce 
maintenance, and reduce seepage losses associated with the main canal and laterals of the Goshen 
Irrigation District (District). This report documents the results of all tasks associated with the 
completion of this Level II Rehabilitation Project. 

History of the Project 

The Goshen Irrigation District (GID), located in Goshen County, Wyoming, was formed in 
November 1926 following the construction of the project by the U.S. Bureau ofRec1amation (BOR). 
As indicated in Figure 1, the Gering-Fort Laramie Canal begins at Whalen Dam, approximately 6 
miles northwest of Fort Laramie, continues in a southeasterly direction, and finally exits Wyoming 
approximately 7 miles south of Lyman, Nebraska. The project facilities provide irrigation water for 
52,484 acres in Wyoming and an additional 54,850 acres of land in Nebraska. The lands irrigated 
by the GID are predominantly located south of the North Platte River and north of the Gering-Fort 
Laramie Canal. 

Presently, the primary conveyance facilities consist of approximately 86 miles of the main 
canal in Wyoming, two tunnels, several siphons, two major lateral canals (Cherry Creek Lateral and 
Springer Main Lateral), several spillways/wasteway structures, pipelines, and all appurtenant 
structures. Of particular interest to this project are several wasteway, turnout structures, and laterals 
which are identified for automation and monitoring; portions of the main canal which experience 
seepage losses; and sections of several laterals that require rehabilitation. To date the GID has been 
very progressive in the rehabilitation and automation of its existing facilities. Several previous 
rehabilitation projects have been completed. During the completion of the spillway automation 
project, the GID also automated the spillway structure at Horse Creek to promote better operation 
and management of water deliveries to both Wyoming and Nebraska water users. Recently, the GID 
completed the automation of the Whalen Dam. With the completion of this project, the operation 
of the gates and diversion of water from the North Platte River into the main canal were integrated 
into the existing radio telemetry system. 

Summary of Existing Problems 

In recent years, the GID has been unable to provide the full irrigation requirements of its 
users. Several factors have contributed to the inadequacy of the irrigation water supply including 
increased water demands resulting from crop changes, and canaVlateral seepage and evaporative 
losses. 

To stretch the water available to the GID to more adequately satisfy the irrigation 
requirements of its users, several alternatives have been identified by the District. The alternatives 
identified by the District that merit further investigation must (1) reduce the amount of water lost 
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to canal and lateral seepage, and (2) reduce operational waste through better operation and 
management of the diversions from Whalen Dam. 

Altern atiye Evalu atioD 

The purpose of the initial work effort was to identify and evaluate potential improvements 
to the existing facilities associated with the District. Based on the results of the field investigation 
and the subsequent technical analysis, specific improvements to these facilities were earmarked for 
further evaluation. Improvements which were evaluated included alternatives to reduce seepage 
losses in laterals and ditches. Initially, various liners including concrete and geomembranes were 
evaluated. Following conversations with District staff regarding costs of operation and maintenance 
associated with open ditches, improvements were limited to replacement of open ditches with 
pipelines. 

Seepage along the Main Canal is most severe along a 3-mile reach extending from Mile 
Marker 30 to Mile Marker 33. Alternatives to reduce the seepage along this reach include canal 
lining, seepage cutoff trenches and the application of polymers. Presently, the GID relies on the silt 
run from Guernsey Reservoir to reduce the seepage losses from the Main Canal as well as the laterals 
and ditches. Although the silt run is effective in reducing these losses, seepage continues to occur 
on an annual basis. Due to the inconclusive nature of the results from preliminary District tests of 
polymers, additional investigation into the application of polymers may be warranted. Procedures 
should be established to apply the polymer uniformly over the seepage reach and application rates 
should be established. Monitoring well data should continue to be collected and evaluated to 
ascertain the effectiveness of the polymer. 

The existing automated system performs well and the GID is satisfied with its performance, 
alternatives for the automation of the proposed sites were not investigated. Consequently, the 
expansion associated with the proposed sites should be designed to be consistent and compatible 
with the existing system. In addition, the conceptual design should incorporate rain gauges, 
installation of sonic sensors, solar panels, and at locations where automated gates are necessary, 
installation of gate operators similar to those at Whalen dam. 

Conceptual Design and Cost Estimates 

Conceptual design details were prepared for all recommended improvements. Based on the 
conceptual design details which were developed, detailed cost estimates for construction of the 
improvements to the irrigation systems were prepared. The improvements to reduce seepage losses 
in the laterals and ditches typically consist of installing pipelines, turnout and measuring structures, 
and all appurtenant structures. All thirteen monitoring locations will consist of a pre-cast concrete 
gauge house, a stilling well, a water level sensor, a programmable data logger/radio transmitter, a 
directional radio antenna, solar panel, and lightning protection. Several sites will not only monitor 
water level but will also automatically control single or multiple gates. 

Based on the conceptual design details, detailed cost estimates for construction of the 
improvements to the irrigation facilities associated with the GID were prepared. The construction 
cost components associated with the recommended improvements were identified and construction 
costs assigned to each component. 

Given the number and magnitude of the improvements to those facilities identified for 
reduction in seepage losses, an implementation priority was assigned to each site, sites were then 
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grouped by priority, and final cost estimates and repayment plans prepared for each priority. The 
final cost estimates and repayment plans for the Very High, High, Medium, and Low Priority 
seepage loss sites are presented in Table 1. 

Cost estimates were also prepared for the improvements associated with those sites identified 
for automation. The cost estimate and final repayment plan for the automation of the 14 sites is 
presented in Table 2. The cost estimate and final repayment plan for the additional rehabilitation 
needs is also presented in Table 3. 

Economic Analysis 

The present assessment for the GID is $18.50 per acre. The benefits associated with the 
improvements will be assessed equally to all water users within the District. Based on 52,484 acres, 
the increase in the annual assessment necessary to retire the debt associated with construction of all 
improvements is presented in Table 4 below. 

Table 4. Annual Assessment Increase. 

Payment Plan Annual Payment 
Annual}\ssessment 

Increase 

1. Seepage Reduction-Very High Priority Sites $12,573 $ 0.24 

2. Seepage Reduction-High Priority Sites ... $146,663 $ 2.79 

3. Seepage Reduction-Medium Priority Sites $23,240 $ 0.44 

4. Seepage Reduction-Low Priority Sites $54,978 $ 1.05 

5. }\utomation Sites $15,092 $ 0.29 

6. Replacement of Slide Gates $17,938 $ 0.34 . 
This payment and assessment becomes $31,357 and $0.60 if the GID accepts the recommendation to 

continue field testing of the polymer. 

Given the limited ability-to-pay of the water users, alternative sources of funding become 
vital if the GID wishes to implement all or a portion of the proposed improvements. It is 
recommended that potential funding from the Gering-Fort Laramie Irrigation District be 
investigated. The GID is responsible for operation and maintenance of the main canal and many of 
the automation improvements along the main canal may improve the delivery of water by limiting 
operational waste and at the same time reduce maintenance costs. The water users associated with 
GFLID will also benefit from the reduction in maintenance costs; consequently, partial funding by 
GFLID of the improvements merits further investigation. In addition, funding may be available 
through the Bureau of Reclamation (BOR) via the water conservation program. Projects that 
conserve water may be eligible for federal funding. It is recommended that the BOR be contacted 
to further investigate the opportunity for obtaining federal funds for this project. 

An important consideration with respect to funding/financing the proposed improvements 
involves the capability of the GID to provide the construction equipment and labor for installation 
of these improvements. This alternative could substantially reduce the costs associated with 
implementation of those sites or improvements considered a high priority. Typically, the GID would 
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Very High Priority Sites 

ACE 
Site 

.... 

Number 
4 

. Location .. ': ...... . 
Main Canal 35.4 

5 Main Canal 35.4 
12 Cherry Creek 110 
24 Springer Main 10 I S 

VI Subtotal 
Engineering (10%) 
Subtotal 
Contingency (15%) 
Total Construction Cost . :.' .... : ... 

Final Plans & Specifications (10%) 
Permitting and Mitigation 
Legal Fees 
Access and Right-of-Way 
Total ProiectCbst : ..... 

50% Loan 
Repayment Factor (20 years raJ 6.00%) 

Annual Payment 

P.IWywdcI5IS pr •• dl\wywdc15 revi led coltl2.wb3 

Table 1. Final Cost Estimate and Repayment Plan for Seepage Loss Sites 

High Priority Sites 
"'::' I:,,:: ::::~' •• ·.·· ,.:;7"T c-:c 

Cost of ProjeCt 
Components INumber :'. ' .: .. ..... :: .... Location 

$139353 1 Main Canal 19.2 
$14 340 3 Main Canal 35.4 
$43658 8 Main Canal 43 .0 

$7,370 10 Main Canal 52.4 
16 Main Canal 83 .6 (3 .1 F) 

18 East Springer 0.7 
19 East Springer 1.1 

21 East Springer # 127 
22 East Springer 13.4 

28 East Springer 8.7 

29 East Springer 12.9 
30 Horse Creek 1.6 
31 Main Canal Seepage * 

$204 721 Subtotal 
$20500 Engineering (10%) 

$225,221 Subtotal 
$33 ,800 Contingency (15o/J 

.:. $2590:41 Total ConstnictionCost 
$25 900 Final Plans & Specifications (10%) 

$2000 Permitting and Mitigation 
$500 Legal Fees 

$1 000 Access and Right-of-Way 
$288 421 Total Project Cost 
$144211 50% Loan 

0.0872 Repayment Factor (20 years (@, 600%) 

$12573 Annual Payment 

Medium Priority Sites Low Priority Sites 

$13 986 6 Main Canal 36.4 $16,049 2 Main Canal 22.3 $13 338 
$55 ,645 7 Main Canal 83 .6 (31) $63 ,360 13A West Table Mountain $5066 
$17586 9 Main Canal 50.9 $109141138 West Table Mountain $4215 
$54387 II Cherry Creek \3.5 $8318 14A West Table Mountain $292 220 

$7 128 20 East Springer 6.1 $83 ,626 148 West Table Mountain $41028 
$4480125 SpringerMain10.1D $1334015 Main Channel 836(3 .1 F) $65476 

$160681 26 Springer Main 143 $78605 17 Main Channel 83 .6 (31) $434665 
$11 262 27 Springer Main 14.3 $8,476 23 Springer Main 10.1 S $47490 

$4~,051 

$47568 
$29229 
$22790 

$1 ,900800 
$2414915 Subtotal $380915 Subtotal 

$241 500 Engineering (10%) $38 100 Engineering (10%) 
$2,656415 Subtotal $419,015 Subtotal 

$398 500 Contingency (15%) $62,900 Contingency (15%) 
$3054915 Total Construction Cost .' ........ .... $4819.15 TotaLConstrqctioilCost '.. ... .'.: ..•... . •. 

$305 500 Final Plans & Specifications (10%) $48 200 Final Plans & Specifications (J 0%) 
$2000 Permitting and Mitigation $1 500 Permitting and Mitigation 
$1 000 Legal Fees $1 000 Legal Fees 
$1 000 Access and Right-of-Way $500 Access and Right-of-Way 

$3,364415 Total Proiect Cost ". $533115 Total ProieCtCost '.' 
$1 682 208 50% Loan $266 557 50% Loan 

0.0872 Repayment Factor (20 years raJ 600%) 0.0872 Repayment Factor (20 years raJ 600%) 
. .. . . ., .. ·: ..•• ·: •. 1 ,. ' ....... " ••. :.'.' ."'" <'} I: ,.... . ........ , ... > .• c r--;~~' . .. " .-,-

$146,663 Annual Payment .. > IL/ $H,240 I Ari~~~lD" ";~ ............. , .... ,'. •••••. .• '.: •... 

$903497 
$90300 

$993797 
$149100 

$1142897 
$114300 

$2000 
$1000 
$1000 

. $1261197 
$630599 

0.0872 

$54,978 
* Assumes Placement ofa 30-mll PVC LlI1er 

llY29199l7:07:33 



Table 2. Final Cost Estimate and Repayment Plan for Automation Sites 

i 'ACE 'Site 
I NU):nber " 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Subtotal 

Main Canal 35.0 
Main Canal 39.9 
Main Canal 45.1 
Main Canal 58.7 
Main Canal 62.0 
Main Canal 77.3 
Main Canal 83 .6 
Cherry Creek Lateral 
East Springer Lateral 
East Springer Lateral 
Springer Main Lateral - Jones Spill 
Springer Main Lateral 
Horse Creek Lateral 
Base Station 

Engineering (Included in Proiect Components) 
Subtotal 
Contingency (15%) 
fTotal COhStrUCtibn. Cbst ' .,: . _ ...... ~ "., .,'" .•••.• 
Final Plans and Specs 
Permitting and Mitigation 
Legal Fees 
Access and Right-of-Way 
.TotaEProjectCost ·... ".' ',.,..: . ' .. . .•. ;.,., .• ;:> 
50% Loan 
Repayment Factor (20 years @, 6.0%) 
Annual Payment ..•. ),; .. ' .... .... .,'. . ... ' ,".. , .," 

" .. , .. _, ..... ".,- ..... ". 

c9~~·.;2,~··~~9j·~Ct 
Components 

$12,060 
$12,060 
$12,060 
$31,060 
$40,700 
$12,060 
$31,060 
$12,060 
$40,700 
$12,060 
$32,960 
$12,060 
$32,060 

$3 ,750 
$296,710 

$0 
$296,710 

$44,500 
'. $341,210 

$5,000 
$0 
$0 
$0 

$346,210 
$173,105 

0.0872 
., $15092 

Table 3. Final Cost Estimate and Repayment Plan for Additional Rehabilitation Needs 

, 

Cost of Project 
Quantity .. " Item 

.. 
, Components 

150 1 O-in. Canal Gate $109,200 
150 12-in. Canal Gate $112,900 
150 15-in. Canal Gate $135,700 

Subtotal $357,800 
Engineering (10%) $0 
Subtotal $357,800 
Contingency (15%) $53,700 
.Total GonstructiorfCbst .. '. ."':' '. 

,,' '".:,./" .. 
., .. . 

. $411,500 .. ,.,. ,,:' " 

Final Plans and Specs $0 
Permitting and Mitigation $0 
Legal Fees $0 
Access and Right-of-Way $0 
Total Project Cost $411,500 
50% Loan $205 ,750 
Repayment Factor (20 years @, 6.0%) 0.0872 
Annual Payment , $17,938 

6 
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utilize the grant portion of the appropnahon to purchase materials associated with the 
improvement(s). The cost for engineering services would be the responsibility of the GID along 
with construction/installation of the improvement. This alternative has been successfully utilized 
by the GID in previous rehabilitation projects and is presently being utilized by the Horse Creek 
Conservation District. The cost of materials associated with each alternative rehabilitation measure 
is presented in Tables 5, 6 and 7. If the GID pursues this funding alternative, it is important to note 
that all costs associated with engineering, permitting, legal, and acquisition of access/right-of-way 
will be the responsibility of the GID. 

Permitting 

For this project to proceed to construction, the District will be required to obtain certain 
permits, rights-of-way and easements. It was determined that Corps of Engineers (COE) should be 
contacted with a letter describing the project during the initial stages of the final design of the 
improvements. This letter will determine the Section 404 Permit requirements for the project. 
Based on previous conversations and experience, the COE will respond with a letter indicating the 
permitting requirements that are necessary prior to construction of the project. Given the scope of 
the improvements as presented in this report, Section 404 permitting may be required but may not 
involve the submittal of an individual permit. If so, coordination with other agencies is necessary, 
including; Wyoming Game and Fish Department (404 approval), Wyoming DEQ, Water Quality 
Division (401 certification), State Historic Preservation Office( 404 approval), Wyoming State 
Engineer's Office (approval of plans and specifications), and property owners (right-of-access). 

Conclusions and Recommendations 

Based on the information presented in previous chapters, the following conclusions and 
recommendations are provided. 

1. In recent years, the GID has been unable to satisfy the full irrigation requirements of its 
users. To stretch the water available to GID to more adequately satisfy these requirements, 
several improvements have been identified. These alternatives include: 

• Alternatives that reduce the amount of seepage lost in the Main Canal and 
laterals/ditches. Replacement of laterals with pipelines has been specifically identified. 

• Alternatives that reduce op~rational waste and result in a more safe conveyance of 
stormwater captured by the Main Canal. To meet this objective, several sites have been 
identified for automation. 

2. A detailed field investigation was conducted to inventory and document the sites identified 
for improvements. This work was followed by the development and evaluation of 
alternatives. The alternative evaluation resulted in the preparation of conceptual designs and 
cost estimates for the items listed below. 

Seepage Sites-Very High Priority: Four (4) sites were prioritized with a very high priority 
by GID. The total project cost associated with these sites is estimated to be $288,421. 
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Table 5. Materials Cost Estimate for Seepage Loss Sites 

I ~SE ".> • <' .'..... . .. 
I ~~~$ite<, ,......../ _ :r ~. c _ ,., ... , .. ·· .• ' ..... I·· Costof ACE.Site 
11 "jUl11UCl ....... ,........ . •.• '.'. F e ... ,... .. Materials Number Location 

Very Hie;b Priority Sites Medium Priority Sites 
4 Main Canal 35.4 $94,189 6 Main Canal 36.4 
5 Main Canal 35.4 $9,260 7 Main Canal 83.6 (3.1) 
12 Cherry Creek 11 .0 $27,752 9 Main Canal 50.9 
24 Springer Main 10.1 S $4,720 11 Cherry Creek 13.5 

20 East Springer 6.1 
Subtotal $135,921 25 Springer Main 10.1 D 

26 Springer Main 14.3 
High Priority Sites 27 Springer Main 14.3 

Main Canal 19.2 $8,644 

Cost of 
Materials 

$9,891 
$42,240 
$72,494 

$5 ,512 
$55 ,438 

$8 ,860 
$50,990 

$5,724 

3 Main Canal 35.4 $38,095 Subtotal $251 ,149 
8 Main Canal 43.0 $11 ,420 
10 Main Canal 52.4 $36,020 
16 Main Channel 83 .6 (3.1 F) $4,752 Low Priority Sites 
18 East Springer 0.7 $30,795 2 Main Canal 22.3 $8,212 
19 East Springer 1.1 $103,622 13A West Table Mountain $3 ,077 
21 East Springer #127 $7,208 13B West Table Mountain $2,510 
22 East Springer 13.4 $31 ,855 14A West Table Mountain $193 ,434 
28 East Springer 8.7 $31 ,670 14B West Table Mountain $27,332 
29 East Springer 12.9 $18,646 15 Main Canal 83.6 (3.1 P $41 ,727 
30 Horse Creek 1.6 $14,480 17 Main Canal 83.6 (3.1 ) $291 ,815 
31 Main Canal Seepage $633 ,600 23 Springer Main 10.1 S $32,025 

Subtotal $970,807 Subtotal $600,132 

Table 6. Materials Cost Estimate for Automation Sites 

··:.i .. , :.: 

.'. 

.. " 

Iri 
. 

; ;'i!~i: ". WTG · •• · .... · .. 61D ... 
I> Materials Materials i . Total Materials Quantity 
I '.': . . ... . ,: •.. ..... '. .. 

Automation Sites 
Typical Monitor Site $5 ,460 $2,016 $7,476 7 
Typical Control Site - 1 gate $19,008 $3 ,355 $22,363 4 
Typical Control Site - 2 gate $23 ,031 $3 ,828 $26,859 2 
Base Station $2,500 $0 $2,500 1 
Horse Creek Materials $0 $1 ,000 $1,000 1 
Jones Spill Materials $0 $1 ,900 $1 ,900 1 

Subtotal 

Table 7. Materials Cost Estimate for Additional Rehabilitation Needs 

••••. +> ···01'······>, 
It~~ C' 

' . 

Cost of Materials 
... • < 

" ..•.... Qu~nt1ty 
.. ' > ' ............ > . ' . . I 

Additional Rehabilitation Needs 
10-in. Canal Gate $485 150 
12-in. Canal Gate $502 150 
15-in. Canal Gate $603 150 

Subtotal 

8 
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. 

Total 

$52,332 
$89,452 
$53 ,718 
$2,500 
$1 ,000 
$1 ,900 

$200,902 

.> 

Tohil 

$72,750 
$75 ,300 
$90,450 

$238,500 
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Assuming a 50% grant and 50% loan (20 years @ 6.0%), the annual payment necessary to 
reduce the debt is estimated to be $12,573. 

Seepage Sites-High Priority: Thirteen (13) sites were prioritized with a high priority by GID. 
The total project cost associated with these sites is estimated to be $3,364,415. This cost 
specifically includes lining 3 miles of the Main Canal for approximately $1.9 million. 
Assuming a 50% grant and 50% loan (20 years @ 6.0%), the annual payment necessary to 
reduce the debt is estimated to be $146,663. Prior to lining the Main Canal with a PVC 
membrane, it is recommended that GID conduct additional field testing of the polymer. If 
GID accepts this recommendation, the annual payment for these sites is reduced to $31,357. 

Seepage Sites-Medium Priority' Eight (8) sites were prioritized with a medium priority by 
GID. The total project cost associated with these sites is estimated to be $533,115. 
Assuming a 50% grant and 50% loan (20 years @ 6.0%), the annual payment necessary to 
reduce the debt is estimated to be $23,240. 

Seepage Sites-Low Priority: Eight (8) sites were prioritized with a low priority by GID. The 
total project cost associated with these sites is estimated to be $1,261,197. Assuming a 50% 
grant and 50% loan (20 years @ 6.0%), the annual payment necessary to reduce the debt is 
estimated to be $54,978. 

Automation Sites' Fourteen (14) sites were identified for automation and conceptual design 
details and cost estimates prepared. The total project cost associated with automation of 
these sites is estimated to be $346,210. Assuming a 50% grant and 50% loan (20 years @ 
6.0%), the annual payment necessary to reduce the debt is estimated to be $15,092. 

Rehabilitation of Slide Gates' Several slide gates were identified for replacement 
immediately or in the near future. The GID has earmarked 450 slide gates for replacement. 
The total project cost associated with replacement of the slide gates is estimated to be 
$411,500. Assuming a 50% grant and 50% loan (20 years @ 6.0%), the annual payment 
necessary to reduce the debt is estimated to be $17,938. 

3. The improvements benefit all water users within the GID and the total irrigated lands of 
52,484 acres. Presently, the existing assessment levied by the GID is $18.50 per acre. To 
meet debt retirement, the GID will need to increase the assessment associated with the water 
users by the amount indicated below. 

Seepage Sites-Very High Priority 
Seepage Sites-High Priority 
Seepage Sites-Medium Priority 

$ 0.24 
$ 2.79 
$ 0.44 

Seepage Sites-Low Priority 
Automation Sites 
Rehabilitation of Slide Gates 

$ 1.05 
$ 0.29 
$ 0.34 

If GID continues to field test the polymer and does not line the Main Canal, the assessment 
for Seepage Sites-High Priority is reduced to $0.60. 

4. Alternative funding sources may provide monies to offset the potential loan obligations 
associated with construction of the improvements. Given that the automation improvements 
may provide benefits to the Gering-Fort Laramie Irrigation District (GFLID), this entity 
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provides a potential source for additional monies for these improvements. It is recommended 
that coordination be conducted with GFLID to determine the viability of partial funding by 
GFLID for the automation improvements. 

The WWDC could also approve the utilization of the grant portion of the appropriation for 
the materials associated with the improvements. The GID would be responsible for the 
engineering, legal, administrative, and right-of-way acquisition costs as well as installation 
of the improvements. Material costs associated with the improvements are indicated below. 

Seepage Sites-V ery High Priority 
Seepage Sites-High Priority 
Seepage Sites-Medium Priority 

$ 135,921 Seepage Sites-Low Priority $ 600,132 
$ 970,807 Automation Sites $ 200,902 
$ 251,149 Rehabilitation of Slide Gates $228,500 

It is recommended that the GID investigate this alternative to reduce the costs associated 
with construction of the improvements. 

Given the conservation of water that results from reduction in seepage, several project 
components may be eligible for funding from the BOR through the water conservation 
planning program. It is recommended that the BOR be contacted to determine the 
opportunity to obtain federal funds in support of this project. 

Utilizing the information presented above, it is recommended that the GID identify and 
prioritize the improvements that require immediate implementation. Following this work, an 
application for funding of the proposed improvements should be prepared and submitted to the 
WWDC. Depending on the ability-to-pay of the individual water users as well as the availability 
of alternative funding sources/strategies, several of the project improvements should be seriously 
considered for Level III design and construction. 
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