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Juniper Butte-Crooked River



Estimating seepage loss in earthen ditches per Season

USE; This design spreadsheet has been developed for small, uncomplicated spring development projects.

It's intended use is for a maximum NRCS Job Class of III under Practice Codes (PC) 516, 642, 574, and 614.

                        DATA INPUT: Gray areas (red no.'s). DATA OUTPUT: White cells (Blue no.'s).

Landowner: South Juniper Butte canals County: Jefferson District: Jefferson

Address: xxxxxx Location: xxxxxx

xxxxxxx Checked by:__________ Date:_12/5/11

Prepared by: Greg Card Date: 26-Jul-01 Job Class:

C Values Chart for Soil Texture

GIVEN data: User Notes: Gravel 0.34 -5.8

Soil loam, sandy Gravelly sand 2.2 - 3.4

C value 1.50 (ft3/ft2/day) Sand, gravelly sandy loam 1.7 - 2.2

Ditch Length 19000 (ft.) Loam, sandy loam 1.1 - 1.7

Given Q 2.5 (cfs) Gravelly clay loam, GSL, and SCL .85 - 1.1

Flow area 2.5 (sqft.) Use "Area" tab Very fine sandy loam .72 - .85

Time 180 (days) Clay loam, silt loam ash loam .58 - .72

Vegatative Loss 1.0% (%) loss per mile Clay loam 2-3ft over hardpan .4 - .58

Cemented gravel, hardpan, imp. clayL .25 - .4

Concrete ditch and above grd pipe .15 - .25

Ditch Side Vegetation .5% to 1 % per mile

Conversion factor = 1cfs = 1.98 AF/day

FIND earth ditch seepage loss per season:

Seepage = 294.4 (Acre feet) Note: Loss for given length - per season

1.64 (Acre feet) Note: Loss for given length - per day

FIND vegetative loss per season:

Est. Veg. Loss = 32.06 (Acre feet) Note: Loss for given length - per season

0.0109 (Acre feet) Note: Loss for given length - per day

FIND Total loss per season:

326.5 Acre Feet Note: Loss for given length - per season

0.832 (cfs) Note: Continual Loss  - per day

33.3 (%) Note: Percent Loss for given length - per season

Warning!! The accuracy with this method is no better than 0.5 acre feet.

Designer Notes:

This Sample run follows the NEW Irrigation Guide NEH Part 623, Chp. 2 page 2-184

Table above was taken from NEW Irrigation Guide NEH Part 623, Chp.2 page 2-186, Figure 2-50

New IG-Part623NEH-Ditchloss3-21-07-GC.xls - page 1 of 1



Water Savings Estimator for Irrigation System Planning and Ranking 

Applicant: County:

Farm/Tract ID: Field ID:

Date: Evaluator:

Climatic Region: Madras-Redmond

EXISTING PLANNED

Annual Peak Annual Peak

Crop Net Irrig Reqt ET Rate Net Irrig Reqt ET Rate 
Rotation (in) (in/day) (in) (in/day)

Year 1: 21.7 0.27 21.7 0.27
Year 2: 26.0 0.24 26.0 0.24
Year 3: 26.0 0.24 26.0 0.24
Year 4: 32.2 0.30 32.2 0.30
Year 5: 32.2 0.30 32.2 0.30

Average: 27.7 Average: 27.7

 Alternative NIR Value:  Alternative NIR Value: 

Water right (ac-in/ac):

Application System Predominant Soil: 

Existing Application System: 

Planned Application System: 

Conveyance System Predominant Soil: 

Existing Conveyance System: 

Planned Conveyance System: 

Planned Level of IWM: 

Estimated EXISTING water use: 

Estimated PLANNED water use: 

Annual Water Savings Estimate:

Annual Water Savings Estimate:

Acres: 4,700

 Estimated savings for this field ONLY: 

Existing Planned

System System

System Efficiency:  43% 70%

Quality Criteria Potential Efficiency:  56% 70%

Quality Criteria Met?  No Yes

Yes

11/29/11 Jan Roofener

37.8%

24.0 acre-in/acre

Pipeline

Non-intense

Alfalfa Hay

Alfalfa Hay

39.6 acre-in/acre

Total Annual Water Savings

Grain (Winter)

Alfalfa Hay

Alfalfa Hay

Grass Seed (Fall)

Grass Seed (Fall)

Grass Seed (Fall)

Loamy Sand

9415.1 acre-ft

15% Increase in Irrigation System Efficiency?   

South Juniper Butte Jefferson

all

Hand/Wheel Line > 15 yr

Region16

general

Grass Seed (Fall)

Grain (Winter)

Hand/Wheel Line UPGRADE

63.6 acre-in/acre

Loamy Sand

Ditch-Unlined-Poor

WheelIrrigation-Water Savings Estimator (11-2011) - DESCHUTES BASIN1 Printed 12/12/2011



Water Savings Estimator for Irrigation System Planning and Ranking 

Applicant: County:

Farm/Tract ID: Field ID:

Date: Evaluator:

Climatic Region: Madras-Redmond

EXISTING PLANNED

Annual Peak Annual Peak

Crop Net Irrig Reqt ET Rate Net Irrig Reqt ET Rate 
Rotation (in) (in/day) (in) (in/day)

Year 1: 21.7 0.27 21.7 0.27
Year 2: 26.0 0.24 26.0 0.24
Year 3: 26.0 0.24 26.0 0.24
Year 4: 32.2 0.30 32.2 0.30
Year 5: 32.2 0.30 32.2 0.30

Average: 27.7 Average: 27.7

 Alternative NIR Value:  Alternative NIR Value: 

Water right (ac-in/ac):

Application System Predominant Soil: 

Existing Application System: 

Planned Application System: 

Conveyance System Predominant Soil: 

Existing Conveyance System: 

Planned Conveyance System: 

Planned Level of IWM: 

Estimated EXISTING water use: 

Estimated PLANNED water use: 

Annual Water Savings Estimate:

Annual Water Savings Estimate:

Acres: 4,700

 Estimated savings for this field ONLY: 

Existing Planned

System System

System Efficiency:  43% 85%

Quality Criteria Potential Efficiency:  56% 85%

Quality Criteria Met?  No Yes

Yes

Grass Seed (Fall)

Grain (Winter)

NEW Center-Pivot

63.6 acre-in/acre

Loamy Sand

Ditch-Unlined-Poor

Grass Seed (Fall)

Grass Seed (Fall)

Loamy Sand

12252.8 acre-ft

15% Increase in Irrigation System Efficiency?   

South Juniper Butte Jefferson

all

Hand/Wheel Line > 15 yr

Region16

general

11/29/11 Jan Roofener

49.2%

31.3 acre-in/acre

Pipeline

Non-intense

Alfalfa Hay

Alfalfa Hay

32.4 acre-in/acre

Total Annual Water Savings

Grain (Winter)

Alfalfa Hay

Alfalfa Hay

Grass Seed (Fall)

Pivot Irrigation-Water Savings Estimator (11-2011) - DESCHUTES BASIN1 Printed 12/12/2011



Mr. Crew is a civil engineer with 24 years of experience in personnel management, 

project design and management, hydraulic analysis, construction management, and 

public presentations.  Mr. Crew has prepared water master plans and water 

conservation plans for various agencies in Oregon.  He plans, manages and 

designs, domestic and irrigation water supply, hydropower, fish screening and 

passage, transportation, grading, sewer, and stormwater facility projects.  His focus 

is on irrigation piping projects, hydropower projects, fish screening and fish 

passage projects.  Mr. Crew has completed large and small multifaceted projects 

for the public sector, including the military, and for private developers.  He has 

prepared a variety of engineering feasibility studies, rate studies, and facility 

master plans.  Mr. Crew has managed as many as 63 permanent staff.  He is an 

experienced plan checker.  Mr. Crew has been in responsible charge of over $150 

million in water resources related projects.  He resides in Tumalo, Oregon where 

he enjoys his wife and family with 3 children and irrigating his own horse 

property. 

 

Bend Feed Canal Project Group, Tumalo Irrigation District, Deschutes 

County, Oregon 

Mr. Crew served as client and project manager on this award winning project that 

included piping the open stretches of the Tumalo Irrigation District’s 25,000 l.f. 

Bend Feed Canal. The $5 million project conserved 20 c.f.s. of water and provided 

17.1 c.f.s. of water rights to the state of Oregon in Tumalo Creek. This new water 

right served to re-wet the dry reach of Tumalo Creek, restoring connectivity with 

the Deschutes River and delivering much needed flows and cool water to that river. 

The pioneering use of the Oregon Water Conservation Statutes, the solution of 

complicated hydraulic modeling issues and the use of innovative 84-inch diameter 

pipe material, as well as increasing public safety and trail systems, earned this 

project a Consulting Engineers Association of Oregon Honor Award and ACEC 

National Recognition Award. 

 

Central Oregon Irrigation District/ODOT Piping Project in Redmond, 

Oregon 

Mr. Crew served as project manager on this project that included the design, 

coordination, and installation of just under 1 mile of 96-inch diameter, 150-PSI 

rated welded steel pressure pipe to avoid the impacts of the Redmond, Oregon 

ODOT reroute project.   

 

Central Oregon Irrigation District Juniper Ridge Hydropower Project 

Mr. Crew is currently serving as Technical Project Lead on this project that is to 

include the installation of over 2 miles of 108-inch diameter pressure pipe, a 

forebay, and a new 5 MW hydroelectric facility located along the COID Pilot Butte 

Canal in Bend, Oregon.  The project is currently being processed through the 

Oregon Department of Energy and is to commence construction in the Fall of 

2009.  The project falls under the FERC conduit exemption category. 

 

 

BLACK ROCK CONSULTING 
 
Kevin L. Crew, P.E.  
Principal 

Education 

B.S., Engineering, 1987, 

California State University, 

Humboldt – Magna Cum Laude 

 

Registration 

Professional Civil Engineer, OR 

(17425), 1994 

Professional Civil Engineer, CA 

(45602), 1990 

Contracted Designer – NRCS and 

Jefferson Co. SWCD 

 

Professional Affiliations 

Oregon Water Resources 

Congress 

Past Board Member, OWRC 

Council 

Board Member, Swalley Irrigation 

District 

International Association of Arson 

Investigators 

Consulting Engineers Council of 

Oregon 

 

Honors, Awards, Speeches, 

Publications 

A.S.C.E. Young Engineer of the 

Year, 1987 

Post Audit Analysis of the Helms 

Pump-Back, February 1987 

Eastern Municipal Water District 

Administrations Facility, Building 

Profit, Spring, 1995 

Consulting Engineers Council of 

Oregon, Engineering Excellence 

Honor Award, TID Water 

Conservation Project, 2001 

American Consulting Engineers 

Council, National Recognition 

Award, TID Water Conservation 

Project, 2001 

Presenter, American Fisheries 

Society/Wildlife Society, Water 

Conservation, Portland, 2001 

Presenter, APWA Fall 

Conference, Blue Lake Fish 

Ladder and Screen, 2006 



Tumalo Irrigation District Flume Replacement Projects, Bend, Oregon 

Mr. Crew served as project manager on these projects, which included survey, 

design and installation of two AWWA-C200 and M-11 compliant inverted siphons 

to replace aged irrigation flumes. The siphon improvements included a design for 

the demolition and removal of existing aerial flumes and replacement with inverted 

siphon pipes with sufficient calculated hydraulic capacity to convey the irrigation 

district's required flows. Mr. Crew also performed the hydraulic calculations and 

analysis necessary to justify siphon pipe diameters, open channel flow impacts, 

and entrance/exit structural geometry, which was a critical component of these 

projects.  

 

Water Master Plan and Water Conservation Plan, Tumalo Irrigation District, 

Deschutes County, Oregon 

Mr. Crew co-authored the Tumalo Irrigation District Master Plan and Water 

Conservation Plan prepared for the Oregon Water Resources Department. This 

plan was one of the first approved Water Conservation Plans for an irrigation 

district east of the Cascades. The plan provided an aggressive conservation plan for 

piping the major reaches of the District’s system thus conserving as much as 2/3 of 

the water diverted from the Deschutes River. 

 

City of Bend North Area Gravity Sewer Interceptor Project, Bend, Oregon 

Mr. Crew served as project engineer on this approximate 5-mile gravity sewer 

interceptor project located at the north end of the City of Bend, Oregon and 

traversing a variety of railroads, irrigation canals, State Highways, and private and 

public properties.  This project included a GPS survey, field survey, base mapping, 

hydraulic calculations, easement coordination and preparation, property owner 

contacts, utility locating and design for the project.  

 

Water Wonderland Improvement District (WWID) Water Master Plan and 

Water Management Plan, Bend, Oregon 

Mr. Crew prepared a water facility plan and a water conservation plan for the 

Water Wonderland Improvement District in Deschutes County. The evaluation 

included an inventory and review of the existing facilities, a hydraulic analysis of 

existing and proposed piping, pump and well facilities, and development of a 

phased master plan for implementation of necessary improvements over the next 

20 years. 

 

 

City of Bend Municipal Airport Well, Bend, Oregon 

Mr. Crew served as project manager and designer on this project that included the 

survey, base mapping and design for a 350 g.p.m. chlorinated municipal well and 

supply system to an on-site reservoir. 

 

 

 

 

 



Fish Screening and Passage Design – Blue Lake (Camp Caldera), Oregon 

This unique project involved provision of screening and passage at the Blue Lake 

20 HP hydropower site.  The 25 CFS fish screening was designed as vertical flat 

plate profile bar wire compliant with ODFW passive cleaning criteria.  The fish 

passage at the project was a unique stainless steel design utilizing micro-pile 

supports.  The ladder was developed using the insight of renowned sculptor, Lee 

Kelly.  The project has won several engineering excellence awards both in Oregon 

and nationally and has presented a viable alternative to traditional concrete ladders.   

 

Fish Screen Feasibility Study and Design, Santiam Water Control District, 

Stayton, Oregon 

Mr. Crew served as project manager on this project and conducted a feasibility 

study and alternative analysis to screen approximately 1,000 cfs of combined 

hydroelectric power plant supply and irrigation system supply from the Santiam 

River. Two alternatives were ultimately evaluated: screening the entire canal with 

an upstream screen and downstream adult fish barrier; and limited screening and 

fish by-pass around the hydroelectric plant. The preferred alternative of screening 

the entire canal was approved by ODF&W in September, 2000.  The screen and 

adult fish barrier designs were completed and in 2004 and approved by NOAA 

Fisheries and the ODFW.   The project was subsequently constructed and has been 

operational for 4 years. 

 

Fish Screen Feasibility Study and Design, Tumalo Irrigation District, Bend, 

Oregon 

Mr. Crew served as project manager. The proposed screen was designed based 

upon Oregon Department of Fish and Wildlife draft fish screening and bypass 

criteria. The final design for the screen, screen cleaner assembly, trash rack, new 

reinforced concrete channel and fish return bypass were approved in 2003.  The 

District installed the screen and it has been in successful operation for 4 years. 

 

Fish Screen Design - Main Canal, for the Central Oregon Irrigation District, 

Bend, Oregon 

Mr. Crew managed this project to provide design and construction services for a 

650 cfs vertical flat-plane fish screen and fish return for the District's diversion off 

of the North Dam on the Deschutes River. The screen design included the screen 

structure, removable screen panels, a screen hoist system, wiper type screen 

cleaning assembly and a 24-inch HDPE fish return pipe. 



 

Tumalo Feed Canal Fish Screen and Passage Feasibility Study and Design, for 

the Tumalo Irrigation District, Bend, Oregon 

This project involved a feasibility study, design and construction management 

services for a new 160 cfs vertical flat-plate fish screen, fish by-pass and fish 

ladder at the District's Tumalo Creek diversion. Mr. Crew was the project manager. 

The proposed screen design was based upon Oregon Department of Fish and 

Wildlife draft fish screening and by-pass criteria. The fish screen channel and 

screen portion of the project are complete and operated during the 2006 irrigation 

season.  The passage and headgate portion of the project are currently under final 

design. 

 

Fish Screen Concept Study, for the North Unit Irrigation District, Madras, 

Oregon 

As the project manager, Mr. Crew was responsible for evaluating the NUID's 153 

cfs Crooked River pumping facility and for preparing conceptual designs for 

upgrading the plant's screens. The plant had non-compliant vertical-drum type 

screens with an approximately 1/4-inch mild steel mesh. The proposed design 

included the installation of a vertical flat-plate type screen with a water-burst 

flushing system, channelizing wall and major head and tail gate structures.  

 

Fish Screen for 480 cfs Agricultural Pumping Plant - Columbia River, Oregon 

In October, 2000 Mr. Crew was responsible for the upgrade of a 480 cfs water 

pumping plant to comply with National Marine Fisheries Service anadromous 

juvenile fish criteria. Over a record three week period, Mr. Crew directed the work 

of fabricators and divers to repair and upgrade the 21 on-site screens.  
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