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NO. ITEM UNIT  UNIT PRICE  ESTIMATED 
QUANTITY  TOTAL PRICE  IN-KIND 

MATCH 

CASH 
MATCH 
FUNDS

OWRD 
FUNDS

TOTAL
COST 

1 Mobilization/Demobilization (5%) LS 59,700$          All Req'd 59,700$           -$            59,700$         -$            59,700$       
2 Project Safety and Erosion Control LS 4,000              All Req'd 4,000               -              4,000 -              4,000
3 Job Photos EA 10                   30 300                  -              300 -              300
4 36-inch DR 32.5 High Density Polyethylene 

(HDPE) Pipe
LF 74                   7,000 518,000           -              -                518,000 518,000

5 Pipe Installation LF 20                   7,000 140,000           -              -                140,000 140,000
6 Bedding Material LF 14                   7,000 98,000             98,000 -                -              98,000
7 Fill Existing Ditch LF 16                   5,000 80,000             80,000 -                -              80,000
8 Connection to Existing 30-inch Pipe LS 20,000            All Req'd 20,000             -              20,000 -              20,000
9 Control Valve Vault LS 40,000            All Req'd 40,000             -              40,000 -              40,000

10 Steel Manifold, Control Valves, Flowmeter, 
and Miscellaneous Fittings

LS 150,000          All Req'd 150,000           -              -                150,000 150,000

11 Existing P-2 Pipeline Inlet Vault Removal and 
Ditch Piping

LS 20,000            All Req'd 20,000             20,000 20,000

12 Air/Vacuum Valve Assembly EA 7,500              4 30,000             -              -                30,000 30,000
13 Pipe Drain Assembly EA 6,000              3 18,000             -              1,150 16,850 18,000
14 Irrigation Outlet Assembly EA 7,000              2 14,000             -              -                14,000 14,000

1,192,000$      178,000$    125,150$       888,850$    1,192,000$  
119,200           119,200      119,200       

1,311,200$      178,000$    125,150$       1,008,050$ 1,311,200$  

15 Staff Time (Secure Funding) HR 100 10 1,000$             1,000$        -$              -$            1,000$         

16 Staff Time (Secure Permits) HR 100 100 10,000 -              -                10,000 10,000

17 Staff Time (Complete Bid Documents) HR 100 126 12,600 -              4,000 8,600 12,600

18 Staff Time (Bid Project/Secure Contract) HR 100 110 11,000 1,000 5,000 5,000 11,000

19 Staff Time (Construction Administration) HR 100 400 40,000 15,000 -                25,000 40,000

20 Staff Time (Project Closeout) HR 100 100 10,000 5,000 -                5,000 10,000

21 Staff Time (Project Management) HR 100 440 44,000 30,000 -                14,000 44,000

128,600$         52,000$      9,000$           67,600$      128,600$     

1,440,000$      230,000$    134,000$       1,076,000$ 1,440,000$  

Total for Section B 230,000$    134,000$       1,076,000$ 1,440,000$  
Percentage for Section B 16% 9% 75% 100%

Powder Valley Water Control District
Preliminary Construction Cost Estimate

Powder Valley Connector
(2016 Cost)

TOTAL ESTIMATED LABOR COST (2016)

TOTAL ESTIMATED COST (2016)

Subtotal Construction Costs
 Contingency at 10%

TOTAL ESTIMATED CONSTRUCTION COST (2016)
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10/13/2015 KICK-OFF MEETINGPIPELINE ALIGNMENT FOR DESIGNLENGTH = 6,980 FT.

EXISTING DITCHTO BE BACKFILLED

 

36" SDR 32.5DIPS HDPE PIPE

PRESSURE REDUCING VALVEVAULT AND CONNECTION TOEXISTING P-2 PIPELINE

EXISTINGP-2 INLET

EXISTING UPPERP-2 PIPELINE

OPTION 2:  2,100 FT. OF 15" DIA.PIPE FOR WATER DELIVERY TOREMAINING MAHARRY-BLEVINS DITCH

OPTION 1:  PROPOSED OUTLETFOR MAHARRY-BLEVINS DITCH

OPTION 1:  UTILIZE EXISTING P-2PIPELINE FOR FOR WATER DELIVERY TOREMAINING MAHARRY-BLEVINS DITCH

Wolf Creek
Reservoir



The following four landowners are the owners of the parcels of property that are currently crossed by 
the MaHarry-Blevins ditch, and will be crossed by the Powder Valley Connector if this project is 
constructed. These landowners are members of the Powder Valley Water Control District. 

Jim Newman  
14386 Muddy Creek Lane  
Haines, OR 97833 
541-805-8503 
 
Myron Miles  
70440 Miles Ranch Road 
North Powder, OR 97867 
541-898-2140 
541-519-4628 
 
William Todd Issac  
2081 Kramer Road 
Chewelah, WA 99109-0455 
 
Richer Family Land & Timber  
P.O. Box 3230  
La Grande, OR 97850-7230 
 















POWDER VALLEY WATER CONTROL DISTRICT 
P.O. Box 189 - 690 E Street, North Powder, OR 97867   Tele: (541) 898-2366   

FAX (541) 898-2548   Email: pvwater@eoni.com  
Hearing Impaired – Call 711 

 
Minutes of January 11, 2016 Regular Board Meeting 
 
Board Members Present: Curt Martin, Chris Colton, Lyle Umpleby, Jerry Gray, Tom Pierce, Alan 
Maxwell, Bill Browne, and Dennis Axness  
 
Others Present: Janelle Umpleby (SWCD), Brett Moore (AP), Myron Miles, Greg Miles, and Andrew 
Umpleby Manager 
 
President Curt Martin called the meeting to order at 7:00 pm.  
 
Changes or Additions to the Agenda: 
None  
 
Minutes:   
Chris moved to accept the minutes of the December 14, 2015 Regular Board Meeting as presented, 
Dennis seconded the motion. Motion passed unanimously. 
 
Accounts Payable:   Andrew presented the bills due and they were reviewed and discussed.  
Chris moved to pay checks numbered 5289 – 5306 & EFT 01-16 & 01-16A in the total amount of 
$32,598.96; Alan seconded the motion, passed unanimously. 
 
OLD BUSINESS & VISITORS 
 
P-2 Connector Preliminary Design: 
Brett Moore from Anderson Perry presented the board with a draft of the design and cost estimate for the 
P-2 Connector.  After much discussion the board was very pleased with how thought out and developed 
the Connector has become.   
 
P-2 Grant Update: 
Andrew presented the board with a copy of the grant application. Discussion was held where Andrew and 
Brett answering numerous questions the board had about the application.  After much discussion Jerry 
made the motion to approve the application as presented, Chris seconded passed unanimously.   
 
Instream Water Right Protest Update: 
The discussion started with Jerry, Curt, and Andrew giving an update on the districts group meeting.  The 
board discussed the group’s decision to draft a water management plan.  The board appointed Lyle, Bill, 
Dennis, and Jerry to serve on a committee to draft a water management plan for PV Water.  The board 
also addressed the current bill from the attorney.  Discussion was held.  Dennis made the motion to pay 
the attorney the recommended amount from the group of $2,500, Jerry seconded.  Discussion was held.   
Curt called for a vote, passed unanimously.  Andrew also presented the board with a request from Wes 
Morgan and the Burnt River irrigation district which requested $300.00 from PV Water to help with the 
attorney fees in the process of renewing the reservations. Tom made the motion that the district help Burnt 
River in the process of renewing the reservations for the requested amount of $300.00,  Bill seconded 
passed unanimously.   
 

mailto:pvwater@eoni.com
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District Records: 
This Item was tabled until the next meeting. 
             
NEW BUSINESS 
 
Manager Report: 
Andrew presented his activities report and discussed as needed. The board approved the report by 
consensus. 
 
OTHER BUSINESS 
With no further business the meeting was adjourned at 9:00 pm. 
Minutes submitted by Andrew Umpleby, Manager 















January 5, 2016 
 

Jon Unger, Water Resources Grant Administrator 
Oregon Water Resources Department 
725 Summer Street N.E., Suite A 
Salem, Oregon 97301 
 
RE: Water Supply Development Account: Powder Valley Connector  
 
Dear Oregon Water Resources Department Review Team: 
 
The Oregon Department of Agriculture (ODA) supports the Powder Valley Water Control District’s 
(PVWCD) application for funding to construct the Powder Valley Connector. This project involves 
upgrading a 1.5-mile stretch of the MaHarry-Blevins Ditch from an open-ditch, manually operated 
system to a fully enclosed pipeline with automated water control features. By upgrading this system, 
there will be a decrease in water lost through evaporation, irrigation inefficiency, power failures, and 
human error. This project will allow more water to remain in the Wolf Creek Reservoir for native fish use 
and recreation. 
 
The 1.5-mile stretch of the MaHarry-Blevins Ditch from Wolf Creek Reservoir to the P-2 pipeline inlet is 
the portion that has been designed for a pipeline. Measurable water quality benefits should result from 
replacement of the current open ditch system.  The open ditch allows access by livestock that introduces 
manure and sediment to the irrigation water as well as aquatic weeds and weed seeds.  Water savings 
from eliminating ditch losses will reduce the amount of water diverted from Wolf Creek Reservoir 
therefore leaving water in the reservoir for other uses.  ODA would encourage further on-farm water 
savings by conversion from flood irrigation to sprinkler irrigation, where appropriate, to reduce ponded 
areas and return flows back to area streams. 
  
The ODA supports this project and will continue to participate in the planning process as this project 
moves forward. 
 
Sincerely, 
 
Tom Straughan 
Regional Water Quality Specialist 
 
cc:  Andrew Umpleby, PVWCD  
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Dana Kurtz

From: Quigley Karen M <karen.m.quigley@state.or.us>
Sent: Friday, December 11, 2015 2:56 PM
To: Dana Kurtz
Subject: Re: Tribes potentially affected by Powder Valley project

Hello Dana,
I would suggest you touch base with Warm Springs, Umatilla and Burns Paiute.
Thanks,
Karen

Sent from my Verizon Wireless 4G LTE DROID

Dana Kurtz <dkurtz@andersonperry.com> wrote:

Hi Karen,

The Powder Valley Water Control District is applying for an OWRD Water Supply Development Grant in the Powder
Valley, Union County Oregon. I’ve attached a project map of the project area (in blue MaHarry-Blevins ditch). The
project will involve piping this open ditch to support water conservation and efficiency goals.

Can you let us know what tribes could potentially be affected by this project?

Thank you very much for your help, and feel free to contact me if you have additional questions about the project.

Thanks,

Right-click here to download pictures.  To help protect your privacy, Outlook prevented automatic
download of this picture from the Internet.
http://www.andersonperry.com/ap_utility/ap40sm1.png

Dana KurtzEnvironmental ScientistAnderson Perry & Associates, Inc.1901 N Fir Street/PO Box 1107La Grande, OR 97850541-963-8309 office / 541-963-5456 fax509-953-1804 cellWeb Facebook
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POWDER VALLEY WATER CONTROL DISTRICT 
SYSTEM OPTIMIZATION STUDY 

 
 

BACKGROUND 
 

The Powder Valley Water Control District (District) manages irrigation water for 
the participating landowners of the District.  The District's reservoirs and ditches are 
shown on Figure 1, Location and Vicinity Maps.  Wolf Creek and Pilcher Creek 
Reservoirs are included in the system, along with three major ditches that deliver water 
to the reservoirs and/or to the irrigators.  The three ditches are the Coughanour, 
MaHarry, and Carnes Ditches.  These ditches, along with the flow measurement 
locations, are shown on the Water Conveyance System Map located at the end of this 
Study. 

 
In an effort to determine the efficiency of the ditches, the District pursued and 

received an Oregon Water Enhancement Board (OWEB) grant to conduct a System 
Optimization Study of the conveyance system.  The District contracted with Anderson 
Perry & Associates, Inc., to conduct the Study to help identify areas that could be 
improved to optimize the use of the water diverted from the streams and system 
reservoirs.  This Study was conducted to quantify the approximate amount of water loss 
in each of the ditches.  Sections 150 feet long, in each ditch, were surveyed to obtain 
cross sections at locations selected by the District Manager.  The inlet and outlet invert 
elevations of culverts in the ditches were also surveyed.  The District Manager, using 
HOBO depth recording devices placed in the middle of surveyed sections, recorded the 
depth of the water at each site.  The ditch survey locations, and culverts that were 
surveyed on each ditch, are shown on the Water Conveyance System Map.   

 
The survey information was reduced for use in the Hydrologic Engineering 

Centers River Analysis System (HEC-RAS) stream modeling program.  HEC-RAS 
performs open channel one-dimensional steady flow, unsteady flow, sediment 
transport/mobile bed computations, and water temperature modeling.  The basic 
computational procedure is based on the solution of the one-dimensional energy 
equation. Energy losses are evaluated by friction (Manning's equation) and 
contraction/expansion (coefficient multiplied by the change in velocity head). The 
momentum equation may be used in situations where the water surface profile is rapidly 
varied.  During the process of modeling the ditch sections to determine the flows at 
each section, it was determined that in order to obtain more accurate flow calculations, 
water velocity measurements were needed for each of the surveyed locations.  The 
velocity measurements were required in order to calibrate the HEC-RAS model at a 
known velocity and depth of water.  After the model was calibrated, the depth 
measurements taken from the HOBO recorders could then be used to determine the 
flow in the ditches at a given time.  Once calibrated, the HEC-RAS model could then be 
used to help determine the flow in the ditches at different water depths.   
 

It should also be noted that physical evidence of ditch water loss is apparent by 
observation at several locations along the length of the ditch.  Aerial photos show green 
areas below the ditch where water is leaking from the ditch and, in many areas, water is 
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flowing below the ditch where there is no other source for the water except from ditch 
seepage.  These areas can be seen on the Water Conveyance System Map located at 
the back of this report. 

  

COUGHANOUR DITCH 
 

Flow measurements for the Coughanour Ditch are shown in three columns on 
Table 1.  Information in the June 17, 2012, column shows that 23 cubic feet per second 
(cfs) was diverted from Anthony Creek at the Coughanour head gate, 4 cfs was 
released into the Pratt Ditch, and the final amount of water reaching the siphon at 
Pilcher Creek Dam was 9 cfs.  The total loss for the upper reach of the Coughanour 
Ditch, according to these measurements, is approximately 10 cfs.  The upper reach is 
approximately 3.3 miles long.  The approximate ditch loss for the upper reach is 3 cfs 
per mile of ditch. 

 
The next column in Table 1 shows the flow in the middle reach of the 

Coughanour Ditch, between Pilcher Creek Dam and the inlet to the P-2 pipeline.  The 
combined flow into the Coughanour Ditch from the siphon and the water released from 
the dam was 45 cfs.  Withdrawals from the ditch between the dam and the P-2 inlet 
were as follows: 

 

 0.7 cfs for the Wilson Cabin. 

 18.5 cfs for the Pine Ditch/North Powder River. 

 1.0 cfs (conservative estimate) for the Hennings' pumps. 

 4.8 cfs for the Martin Ditch. 
 

With 45 cfs in the ditch at Pilcher Creek Dam and a total of 25 cfs being removed 
from the ditch at the various locations, the amount of water at the upper P-2 pipeline 
inlet should be 20 cfs.  As shown on Table 1, the measured water at the P-2 inlet was 8 
cfs, indicating that the total ditch loss from the dam to the pipeline inlet was 
approximately 12 cfs.  The Coughanour Ditch is approximately 5 miles long from the 
dam to the pipeline inlet.  The calculated ditch loss from the dam to the P-2 inlet is 
approximately 2.4 cfs per mile of ditch. 

 
  The quantity of ditch loss is related to the amount of water in the ditch at the time 
the measurements were taken.  Although the relationship of water loss in the ditch to 
the amount of water in the ditch may not be linear, it is assumed that as the amount of 
water in the ditch increases or decreases, the water loss from the ditch will also 
increase and decrease.  Overall, the loss in the Coughanour Ditch using the stated flow 
is approximately 2.7 cfs per mile of ditch. 
 

The ditch reach from the Upper P-2 inlet to the Wolf Creek Reservoir was not 
part of the Study, although a proportional amount of water could be assumed to be lost 
in this reach as well.  Based on losses in the upper and middle reaches, the water loss 
from the system amounts to approximately 22 cfs, or 44 Acre-Feet (Ac-Ft) per day.  
Based on a conservative number of 90 days of flow in the Coughanour Ditch, that 
calculates to be a loss to the system of approximately 4,000 Ac-Ft of water in one 
season.    
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The information in the third column of Table 1 shows the amount of flow in the 
ditch on June 7, 2013, when velocity measurements were taken.  The velocity 
measurements were used in the calibration of the HEC-RAS model in order to 
determine the flows at the various depths given in the HOBO depth data.   
 

MAHARRY DITCH 
 

As shown on Table 2, the same is true for the MaHarry Ditch as for the 
Coughanour Ditch.  There are many locations where physical evidence of ditch leakage 
is present.  These areas can be identified from aerial photos or on-site observation. 

 
The flow measurements for the MaHarry Ditch are shown in two columns on 

Table 2.  The information in the June 7, 2013, column is a result of velocity 
measurements taken on that date.  The velocity measurements were used to calibrate 
the HEC-RAS model, in order to determine the flows from the depths given by the 
HOBO depth data.  Using the data in the June 7, 2013, column, the amount of water 
loss is approximately 2 to 3 cfs per mile of ditch. 

 
The information in the July 12, 2012, column shows the initial flow in the ditch to 

be approximately 39 cfs, with the flow decreasing at each surveyed location.   At MB 3, 
the surveyed section in the Miles’ property, the flow has decreased to 30 cfs.  Allowing 
1.0 cfs for the Newman irrigation outlet would make the loss from the beginning of the 
MaHarry Ditch to the P-2 pipeline inlet to be approximately 7 cfs.  The distance from 
Wolf Creek Dam to the P-2 pipeline inlet is 1.5 miles.  The ditch loss at the calculated 
flow is approximately 5 cfs per mile of ditch.   
 

The calculated ditch water loss flows in the MaHarry Ditch vary between the two 
columns in Table 2.  Using the more conservative loss of 2.0 cfs per mile indicates that 
the potential loss in the MaHarry Ditch, between Wolf Creek Dam and the lower 2-P 
pipeline intake, is 6 Ac-Ft per day or more.  The average ditch loss in terms of 
percentage of water in the ditch is approximately 14 percent of the water released from 
Wolf Creek Reservoir. 
 

CARNES DITCH 
 

There are also many locations at which physical evidence of ditch leakage is 
present on the Carnes Ditch.  These areas may again be identified from aerial photos or 
personal observation.  One of the easier locations at which to verify seepage from the 
ditch is on the access road to the Coughanour head gate.  There is a continual flow of 
water along this road as long as there is water in the Carnes Ditch.  

  
Flow measurements for the Carnes Ditch are shown in three columns on Table 3.  

The information given in the June 12, 2012, column has many unknown variables that 
could affect the accuracy of the measurement.  A trend shows water loss between the 
head gate and the diversion out of the Carnes Ditch into Pilcher Creek Reservoir, but 
the information is not reliable enough to put a number to the volume of loss. 
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The second column flow measurement shows a more consistent trend in water 
loss, although there are some questionable numbers.  Water measured at the Dutch 
Creek Parshall flume and the flow at CNS 5 at Tucker Flat Road are the same, while 
flow measured between the two sites, at CNS 4, shows a decrease in flow.  When 
taking the measurement at Dutch Creek and then the measurement where the water is 
diverted to Pilcher Creek Reservoir, the loss is significant.  The total loss between the 
two points is shown as 7 cfs, which translates into 2.5 cfs per mile of ditch. 

 
The third column, June 7, 2013, shows the flows calculated using the measured 

velocities.  There are several questionable measurements, since the flow numbers 
show a gain in water in some reaches of the ditch.  On the day the velocity 
measurements were taken, water was being diverted to Anthony Creek at Dutch Creek; 
however, there is no flow measurement to determine an amount that was being 
diverted.  Using the velocity measurement below the flume at Dutch Creek and then the 
velocity at the diversion to Pilcher Creek Reservoir to calculate the flow, the calculations 
show a loss of 7 cfs.  Six cfs loss is 2.5 cfs per mile of ditch, or approximately a 13 
percent loss in flow from Dutch Creek to the Pilcher Creek Reservoir diversion. 

   
The trend shows that there is a significant amount of water loss from the Carnes 

Ditch.  Based on a conservative number of 45 days of water in the Carnes Ditch and a 
flow of 45 cfs for those 45 days, the amount of water loss, using a 12 percent loss from 
the head gate to the diversion from the ditch to Pilcher Creek Reservoir, would be 
approximately 500 Ac-Ft. 

 

STUDY SUMMARY 
 
Coughanour Ditch 

 The Coughanour Ditch is approximately 9 miles long from the diversion 
headgate at Anthony Creek, and the ditch loss may be as much as 2.5 cfs 
per mile of ditch.  Assuming water will flow in the ditch for an average of 
60 days during the irrigation season, the ditch loss could be up to 2,700 
Ac-Ft per irrigation season. 

 2,700 Ac-Ft is approximately 26 percent of the irrigation storage capacity 
of Wolf Creek Reservoir. 

 
MaHarry Ditch 

 The MaHarry Ditch is approximately 1.5 miles long from Wolf Creek 
Reservoir to the P-2 Pipeline inlet.  The ditch loss may be as much as 2 
cfs per mile of ditch.  Assuming water will flow in the ditch for an average 
of 150 days during the irrigation season, the ditch loss could be up to 
1,350 Ac-Ft per irrigation season. 

 1,350 Ac-Ft is approximately 13 percent of the irrigation storage capacity 
of Wolf Creek Reservoir. 

 
Carnes Ditch 

 The Carnes Ditch is approximately 4.3 miles long from the diversion 
headgate on Anthony Creek to the diversion sending the water to Pilcher 
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Creek Reservoir.  The ditch loss may be as high as 2.5 cfs per mile of 
ditch.  Assuming water will flow in the Carnes Ditch for an average of 45 
days during the irrigation season, the ditch loss could be up to 970 Ac-Ft 
per irrigation season.  

 970 Ac-Ft is approximately 16 percent of the irrigation storage in Pilcher 
Creek Reservoir. 

 
Value of Combined Water Loss 

 Using 50 percent of the total potential water loss for the water conveyance 
system, the amount of water loss in all systems may be 2,500 Ac-Ft per 
year.  2,500 Ac-Ft of water, valued at $10 per Ac-Ft, is a potential loss to 
District patrons of over $25,000 per year in stored water that they pay for 
but do not receive.  A conservative estimate for the annual gross value of 
the crops that 2,500 Ac-Ft of water may help produce is approximately 
$1,000,000. 

 
 
 
 
 
 
   
     



 
 
 
 
 
 
 
 
 

TABLES 
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TABLE 
POWDER VALLEY 

WATER CONTROL DISTRICT 
SYSTEM OPTIMIZATION STUDY - 2013 

 

COUGHANOUR DITCH 

Location 

Identifier Description

Approximate Distance 

Between Sections

(feet)

Using HOBO Depth

June 17, 2012

12:00

Using HOBO Depth

June 19, 2012

12:00

Measured

Depth and Velocity 

June 7, 2013

COG 1 5-foot Parshall Flume at Head Gate 23

Ditch Length - COG 1 to COG 2 5,270

COG 2 ODFW Fence Line Above Tucker Flat Road 16 4

Ditch Length - COG 2 to COG 3 8,540

Pratt Ditch Diversion -4

COG 3 Culvert at Tucker Flat Road 12 
1

Ditch Length - COG 3 to COG 4 3,520

COG 4 At Pilcher Creek Reservoir Before Siphon 9

Ditch Length - Headgate to Pilcher Creek Dam 17,330

Miles 3.3

COG 5 At Pilcher Creek Reservoir After Siphon and Release from 

the Reservoir
45 

2 39

Ditch Length - COG 5 to COG 6 5,880

Wilson Cabin Release -0.7 0

COG 6 Between PC Dam and the Parshall Flumes After Release to 

Wilson Cabin

35 28

Ditch Length - COG 6 to COG 7 6,540

COG 7 West Parshall Flume at Drop to Pine Ditch and North 

Powder River

35

Ditch Length - COG 7 to Pine Ditch and NP River 50

Diverted to Pine Ditch and North Powder River 18.5 -4

Ditch Length - Pine Ditch and NP River to COG 8 150

COG 8 East Parshall Flume Below Drop to Pine Ditch and North 

Powder River

17

Ditch Length - COG 8 to COG 9 3,100

Flow (cfs)

POWDER VALLEY WATER CONTROL DISTRICT

SYSTEM OPTIMIZATION STUDY - 2013

COUGHANOUR DITCH
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1 
CONT'D 

TABLE 
POWDER VALLEY 

WATER CONTROL DISTRICT 
SYSTEM OPTIMIZATION STUDY - 2013 

 

COUGHANOUR DITCH 

Release to Martin Ditch -4.8 -4

Hennings' Pumps -1.0 
3

COG 9 Culvert at Driveway Crossing 11.1 
4 19

Ditch Length COG 9 to COG 10 6,690

COG 10 At Upper P-2 Pipeline Inlet Structure 8.1

Ditch Length - Pilcher Creek Dam to Upper P-2 Inlet 22,410

Miles 4.2

Ditch Length COG 10 to COG 11 50

COG 11 6-foot Parshall Flume after P-2 Inlet 2

Drop into Wolf Creek Reservoir 7,580

Ditch Length - Upper P-2 to Wolf Creek Reservoir 7,630

Miles 1.4

Total Ditch Length (feet): 47,370

Total Ditch Length (miles): 9.0

Notes: 1

2

3

4

The change in date to June 19 is due to the HOBO depth meters being moved downstream, below the PC Dam outlet.

An estimated flow of 1.0 cfs was removed from the ditch for the Hennings' property pumps.

Assuming no loss other than the diversion to the Martin Ditch and the Hennings' pumps.

The maximum water available assuming no water loss between COG 2 and COG 3.  There is a depth measurement in the culvert but,  due to 

the lack of a velocity measurement, a flow could not be calculated.
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TABLE 
POWDER VALLEY 

WATER CONTROL DISTRICT 
SYSTEM OPTIMIZATION STUDY - 2013 

 

MaHARRY DITCH 

Location 

Identifier Description

Approximate Distance 

Between Sections

(feet)

Using HOBO Depth

July 12, 2012

8:00

Measured

Depth and Velocity 

June 7, 2013

Meter Reading 24

MB 1 After Release From Wolf Creek Dam into MaHarry Ditch 38.5 24.5

Ditch Length - Meter Reading to Release from Wolf 

Creek Dam

3,700

MB 2 Surveyed Ditch Section on Newman's Property 32.0 27.5 
1

Ditch Length - MB 1 to MB 2 3,640

MB 3 Surveyed Ditch Section on Miles' Property 30 21

Ditch Length - MB 2 to MB 3 650

Ditch Length - Wolf Creek Dam to P-2 Inlet 8,090

MB 4 HOBO Depth After P-2 Inlet 8

Ditch Length - MB 3 to MB 4 8,300

MB 5 Culvert Above Confluence of MaHarry Ditch and Pine 

Ditch

2

Total Ditch Length (Feet) 16,390

Total Ditch Length (Miles) 3.1

Notes: 1

2

Velocity measurements questionalbe due to shallow water.  

There were no velocity measurements to correlate with the HOBO depths measured.  Without velocity 

measurements, accurate flows could not be determined.  

POWDER VALLEY WATER CONTROL DISTRICT

SYSTEM OPTIMIZATION STUDY - 2013

MaHARRY DITCH

Flow (cfs)
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TABLE 
POWDER VALLEY 

WATER CONTROL DISTRICT 
SYSTEM OPTIMIZATION STUDY - 2013 

 

CARNES DITCH 

Location 

Identifier Description

Approximate Distance 

Between Sections

(feet)

Using HOBO Depth

June 12, 2012

8:00

Using HOBO Depth

July 12, 2012

8:00

Measured

Depth and 

Velocity June 7, 

2013

CNS 1 Ditch Section Below Anthony Creek Head Gate 86.5 
1 26 54

Ditch Length - CNS 1 to CNS 2 4,160

CNS 2 Ditch Section Between Head Gate and Dutch Creek 33 18 58 
2

Ditch Length - CNS 2 to CNS 3 3,540

CNS 3 Dutch Creek 6-foot Parshall Flume 43 
3

24 
3

45 
3,4

Ditch Length - CNS 3 to CNS 4 3,620

CNS 4 Between Dutch Creek and Tucker Flat Road 
5 29 21.5 35

Ditch Length - CNS 4 to CNS 5 5,730

CNS 5 Tucker Flat Road Culvert 
6

10 
7

24 
8

37 
8

Ditch Length - CNS 5 to CNS 6 5,650

CNS 6 Just Above Where the Water is Diverted to Pilcher Creek 

Reservoir
51 

1 17 38

Total Ditch Length (Feet) 22,700

Total Ditch Length (Miles) 4.3

Notes: 1

2

3

4

5

6

7

8

POWDER VALLEY WATER CONTROL DISTRICT

SYSTEM OPTIMIZATION STUDY - 2013

CARNES DITCH

Flow (cfs)

Apparent measurement error.

There is known ditch loss between Dutch Creek and CNS 4.  Water can be seen flowing below the ditch, just below the Parshall flume 

at Dutch Creek.

Velocity measurement questionable.

The actual flow into or out of the Carnes Ditch at Dutch Creek is not known.

Approximately 12 cfs is being diverted to Anthony Creek.

Some of the water is diverted around the main culvert in the bypass channel.

Bypass channel is plugged.

There is known water loss between CNS 4 and CNS 5.  The access road to the Coughanour head gate collects water from water 

running down the hillside from the Carnes Ditch.
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MISCELLANEOUS WATER DETAILS III

NOTES:
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MAHARRY-BLEVINS OUTLET DETAIL
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THRUST BLOCK DETAILS I

THRUST AT FITTINGS IN POUNDS AT 150 PSI OF DESIGN PRESSURE

30,74014"

18"

16"

50,775

40,125

12"

10"

8"

6"

22,580

15,660

10,040

5,660

4" 2,520

24" 1,575

20"

18"

16"

14"

1,100

900

700

540

23,52043,440

19,820

15,660

71,810

56,750

38,870

30,710

9,960

7,890

6,03012,000

31,920

22,170

14,190

7,980

17,280

12,020

7,680

4,340

TABLE NO. 1

3,470 1,940

4,440

3,080

1,980

8,820

6,140

3,930

2,220 1,130

990 510

20" 62,690 24,47088,635 47,970 12,290

24" 90,260 35,240127,650 69,090 17,700

THRUST BLOCK NOTES

DETERMINATION OF THRUST BLOCK BEARING AREA

170

270

390

N/A

N/A4"

 PIPE SIZE

DESIGN PRESSURE (1)

0.67

1.33

1.00

0.83

TABLE NO. 3

0.50

0.33

ADJUSTMENT FACTOR (F) FOR DESIGN

PRESSURE DIFFERENT THAN 150 PSI

6"

8"

10"

12"

MULTIPLY THRUST BY DEGREE OF DEFLECTION TO OBTAIN TOTAL THRUST

PIPE SIZE TEES AND

DEAD ENDS

90° BEND 45° BEND 22 1/2°

BEND

11 1/4°

BEND

SIDE THRUST PER 150 LB./SQ.IN. PRESSURE PER DEGREE OF DEFLECTION

TABLE NO. 2

SIDE THRUST-LB  PIPE SIZE SIDE THRUST-LB

SOIL

SAND AND GRAVEL CEMENTED WITH CLAY             

SAND                                               

HARD CLAY                                      

SAND AND GRAVEL                                 

SOFT CLAY                                        

SILT                                             

2,000

4,000

4,000

3,000

TABLE NO. 4

1,000

500

SAFE BEARING LOAD

LB/SQ.FT.

100

200

150

125

75

50

(1) OTHER DESIGN PRESSURE CONTACT ENGINEER

1.67250
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THRUST BLOCK DETAILS II

TYPICAL ANCHOR BLOCKS

ANCHOR COLLAR

TYPICAL ANCHOR BLOCKS

SECTIONS

SECTIONPLAN

TYPICAL VALVE THRUST BLOCK

TYPICAL THRUST BLOCK DETAILS

TYPICAL THRUST BLOCK LOCATIONS
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