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I. Summary of Proposal 

Evidence of proponents’ legal right to use the Thompson Right is provided as follows:   BLM’s 
ownership of the Thompson Right is evidenced by the Bargain and Sale Deed at Attachment 2.  
Under a loan agreement among BLM, CWCB and CWT, upon approval of this request by the 
State and Division Engineers, BLM will make up to 13.84 cfs of water available to CWCB for 
ISF use when conditions permit.  See Loan Agreement at Attachment 3.  Rule 6(k) of the Rules 
Concerning CWCB’s Instream Flow and Natural Lake Level Program (“ISF Rules”) sets forth 
procedures for accepting temporary loans of water for ISF use, in accordance with section 37-83-
105.  ISF Rule 6(k) authorizes the CWCB Director to accept temporary loans of water and to 
take any administrative action necessary to put the water to ISF use, provided that the State 
Engineer has made a determination of no injury pursuant to section 37-83-105(2)(a)(III), C.R.S. 
(2012).  Such acceptance and water use is subject to Board ratification at the following Board 
meeting. 

Upon approval of this request by the State and Division Engineers, BLM, in consultation with 
CWCB and CWT, may make water available to CWCB for ISF use, in accordance with the terms 
of the Loan Agreement, in amounts up to the decreed rates of the Colorado River ISF water 
rights described in Section III below.  The period of ISF use by CWCB under the Loan 
Agreement will not exceed 120 days in any calendar year. 
 

II. Loaned Water Historical Use and Reasonable Estimate of Consumptive Use 

The Thompson Pump #2 water right that is the subject of this Loan Agreement is described 
below:   

Water Rights decreed for irrigation purposes from Thompson Pump #2 

NAME PRIORITY AMOUNT (CFS) 
ADJUD. 
DATE 

APPROP. 
DATE 

DECREE 

Thompson Pump 
No.2 

449D 

13.84 cfs, conditional 
(transferred from 
Kinney-Barrager 

Ditch, 3rd 
Enlargement) 

11-7-1952 1-1-1900 
W1709 

 

Thompson Pump 
No.2 

 10 cfs made absolute   80CW0258 

Thompson Pump 
No.2 

 
3.84 cfs made 

absolute 
  

84CW0199 
 

 

See Decrees at Attachment 4.  Rapid Engineering, LLC, in cooperation with SGM, has prepared 
a report on the historical consumptive use and proposed ISF use of the Thompson Pump #2 right, 
dated June 20, 2012.  See Engineering Report at Attachment 5. 

The Thompson Pump #2 diverts water from the south side of the Colorado River, approximately 
1.5 miles upstream from the confluence with the Blue River near Kremmling, Colorado. The 
decreed point of diversion (hereinafter “Point of Diversion”)  is “at a point whence the East 
Quarter Corner of Section 16 Township 1 N. Range 80 W. of the 6th PM bears North 41° 15’ 30” 
East 2083.5 feet” (quoting from Case No. W-1709).  The diversion point has been mapped at 
384170 m Easting and 4433653 m Northing, UTM NAD83, Zone 13N. Diversions are fully 
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consumptive to a nearly one mile segment of the Colorado River between the Point of Diversion 
and the point at which irrigation return flows accrue to the river (hereinafter “Point of Return 
Flow”) near the Highway 9 bridge. Using CWCB’s GIS mapping system, the Point of Return 
Flow is located in the NW ¼  of the NW ¼ of Section 21, Township 1 North, Range 80 W of the 
6th PM at a point approximately 155.5 ft from the north section line and 239.8 ft from the west 
section line. The UTM location is  383071.7 m Easting and 4433019.2 m Northing, UTM NAD 
83, Zone 13N. See Map at Attachment 1a.  
 
The Thompson No. 2 Pump has been used to irrigate 115 acres of pasture grass adjacent to the 
Colorado River.   Diversions under the pump typically began in May and continued into October.  
In 2002, a total of 1,423 AF was diverted under the BLM priority between May and September, 
which was slightly below the average annual diversion of 1,530 AF. 
 

Average monthly diversions were computed by Rapid Engineering and are shown in the 
following table: 

Average Monthly Diversions 1986 - 2010 

 NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT Total 

AF 0 0 0 0 0 0 177.3 457.5 395.8 97.5 307.2 94.2 1529.53 

cfs 0 0 0 0 0 0 2.9 7.7 6.4 1.6 5.2 1.5 ‐ 

 
Average monthly historical consumptive use amounts for irrigation use of the Loaned Water is 
summarized in the following table: 

Average Monthly Historical Consumptive Use 1986-2010 

 NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT Total 

AF 0 0 0 0 0 0.52 16.03 33.86 43.69 34.67 17 2.08 147.9 

cfs 0 0 0 0 0 0.01 0.26 0.57 0.71 0.56 0.29 0.03 ‐ 

 

Net stream depletion is equivalent to diversions less return flows. Because of return flow timing, 
the net stream depletion and historical consumptive use amounts are not equivalent on a monthly 
basis but are equivalent on an annual basis.  

Average monthly historical net stream depletion for irrigation use of the Loaned Water is 
summarized in the following table: 

 

 

 

 

                                                           
 The Universal Transverse Mercator (UTM) locations in this document were derived using NAD 1983 data from 
the Colorado Decision Support System Database.  Note the UTM provided in the engineering report appears to have 
been an error. 
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Net Stream Depletion 1986 - 2010 

 NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT Total 

AF (10.98) (0.21) 0 0 0 0 33.58 69.46 40.46 (19.59) 54.45 (19.25) 147.9 

cfs (0.18) (0.003) 0 0 0 0 0.55 1.17 0.66 (0.32) 0.91 (0.31) ‐ 

 

A portion of the water diverted at the Thompson Pump No. 2 for irrigation use historically 
accrued to the Colorado River in the form of ground water return flow.  A Glover analysis has 
been completed to characterize the amount and timing of such return flows.  Return flows shall 
be maintained as needed to prevent injury to other water rights.  During irrigation season, return 
flows shall be maintained by leaving the diversion amounts in the river.  During the non-
irrigation season, return flow obligations will be replaced any time a water right call is in effect. 
For each year in which this loan is exercised, CWCB and CWT will provide to the Division 
Engineer by the date specified in the approval of this loan, a copy of a contract or other evidence 
for an adequate amount of replacement water to replace the lagged return flow obligations.    
 

III. Proposed Use of Loaned Water  

The ISF water rights to be benefitted by this loan are described below: 
 

CWCB 
Case No. Stream/Lake Amount (cfs) Approp. Date Watershed County 

5-80CW448 
Colorado River 

(Troublesome Ck to 
Blue River) 

150 (1/1-12/31) 7/8/1980 
Colorado 

headwaters 
Grand 

5-11CW159 
 

Colorado River 
(Blue River to Piney 

River) 

600 (5/15 – 7/31) 
750 (8/1 – 9/15) 
500 (9/16 – 5/14) 

7/12/2011 
Colorado 

headwaters 
Grand 
Eagle 

5-11CW160 
 

Colorado River 
(Piney River to Cabin 

Ck) 

650 (5/15 – 7/31) 
800 (8/1 – 9/15) 
525 (9/16 – 5/14) 

7/12/2011 
Colorado 

headwaters 
Eagle 

5-11CW161 
 

Colorado River 
(Cabin Ck to point 

immediately u/s Eagle 
River) 

900 (5/15 – 7/31) 
800 (8/1 – 9/15) 
650 (9/16 – 5/14) 

7/12/2011 
Colorado 

headwaters 
Eagle 

 
These ISF water rights were decreed to preserve the natural environment to a reasonable degree.  
Case No. 80CW448 decreed an ISF right on the Colorado River to preserve  habitat of rainbow 
and brown trout.  Case Nos. 11CW159, 160, and 161 were decreed on March 26, 2013 to 
preserve habitat of brown and rainbow trout, mountain whitefish, flannelmouth sucker, bluehead 
sucker and roundtail chub.   
 
The diversions attributable to the Loaned Water were fully depletive to the Colorado River from 
the Point of Diversion to the Point of Return Flow.  Downstream of the Point of Return Flow, 
where the return flows from irrigation accrued to the stream, CWCB does not claim credit for the 
return flow portion but does claim the average net stream depletion portion in this reach.   
CWCB seeks to put to beneficial instream flow use the average historical diversion rate for the 
pump in the fully depletive stream segment from the Point of Diversion to the Point of Return 
Flow on the Colorado River to help bring the stream flow up to the decreed ISF rates.   
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Downstream of the Point of Return Flow location, CWCB seeks to put to beneficial instream 
flow use the average monthly historical net stream depletion to help bring the stream flow up to 
the decreed ISF rates in the segment of the Colorado River from the Point of Return Flow to the 
ISFs’ decreed lower terminus at a point immediately upstream of the Eagle River, a distance of 
approximately 78 miles. On a legal basis, and contrary to the engineering report included herein, 
CWCB believes that the average monthly historical net stream depletions may be used to 
supplement its decreed ISFs between the Point of Return Flow and the ISFs’ decreed lower 
terminus despite intervening junior or senior water rights because these net stream depletions 
were historically 100% depletive to the Colorado River and will be placed to beneficial use in the 
stream by this temporary loan. The total rate of water used for ISF purposes will not exceed the 
decreed rate of the Colorado River ISF water rights in the respective reaches.  The Loaned Water 
will only be used to supplement instream flows on the Colorado River during the historical 
irrigation season from May through October.     
 
Because the Loaned Water will be beneficially used under ISF water rights and will be available 
for other beneficial uses downstream of the ISF reaches, this loan of water will not adversely 
affect Colorado’s compact entitlements.  

 

IV. Terms and Conditions to Prevent Injury 

To prevent injury to other water users from the exercise of this Loan Agreement, BLM, CWT 
and CWCB (“Proponents”) propose to operate the loan in accordance with the following terms 
and conditions: 

 Proponents shall maintain historical return flows to the Colorado River in time, place and 
amount as needed to prevent injury.  Proponents shall maintain non-lagged return flows by 
bypassing water at the headgate and will maintain lagged return flows as needed to prevent 
injury. 

 Proponents shall install and maintain any measuring devices or structures reasonably 
required by the State and Division Engineers to administer the water right under this 
approval. 

 Proponents shall submit records and accounting as reasonably required by the State and 
Division Engineers to administer the water right under this approval. 

 Proponents shall notify the State and Division Engineers when water is being used by CWCB 
under its decreed ISF water rights on the Colorado River. 
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V. Conclusion 

The CWCB respectfully requests approval of the temporary loan of BLM’s water right in 
Thompson Pump No. 2 for ISF use on the Colorado River.  If operated in the manner presented 
herein, no injury will occur to other water rights. 
 
Thank you for your assistance in this matter.  Please let us know if you have any questions or 
require additional information. 
 
 
       Sincerely, 
        
 
       Linda J. Bassi, Chief 
       Stream and Lake Protection Section  
        
cc: Kaylea White, CWCB 
 Don West, PE, CWCB 
 CWT 
 BLM      
 
 
 
Encl.Attachment 1 – Maps; Attachment 2 – Bargain and Sale Deed; Attachment 3 – Loan 
Agreement; Attachment 4 – Decrees; Attachment 5 – Engineering Report; Attachment 6 – CWT 
offer to CWCB; Attachment 7 – CWCB response letter to CWT and BLM 
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Appl ieatfon No 84Ct1199 1UiIIlUH

RULING OF REFEREE

IN THE MATTER OF THE APPLICATION FOR WATER RIGHTS Of WilL AM H THOMPSON AND
AHl1A l THOMPSON 1M THE COlORA 9 RIVER IN GRANO COUNT

The above entitled application was ffled on June 25 1984 and was referred
to the undersigned as Water RefeTet for Water Dfvis10n No 5 State of
Colorad6 by the Water JudJc of said Court on the 23rd day of July 1984 ir
accordance with Article 92 of Chapter 37 Colorado Revised Statutes 1973 known
as The W ter Right Determination and A infstratton Act of 1969

And the undersfgnad Referee havf g made SUC i investigations as ar

necessary tu determine whether or not the statements in the application are

true and having become fully advised wfth respect to the sUbjert matter of the
application does hereby make the followfng detennfnation and ruling IS the
Referee 1n this matter to wit

1 The statements in the application are true

2 The name of the structure fs Kinney Barrager Oitch ihird Enla1l11lent

3 The nallles lf tht clafmants and address is William H TIIOJaCson pnd
Anita l Thompson Box 216 Kremmlfng Colorado

4 Yhe 50Urte of the water is th Colorado Rfver

5 a Thompson Pump No 1 is 10t ted at a point whence t e ortheast
Corner of Sectfon 20 T 1 N R 80 W of the 6th P M bears N 64 deg 36 E
713 I feet

b Th son Pump No 2 is located at a int Whenr t E t Quartet
Corner of Section 16 T 1 N R 80 W of the 6th P M bears N 41 deg 15 30
E 2 083 5 feet

6 On October 28 195 in Civil Action No 814 the Grand County
District Court awaroed to the Kinney Barrager Ditch Third Enlargeent
appropriation Ho 449D Prfority No 37 D on tha Color do River an absolute
water right for 2 0 cubic feet of ttr per second of t111lf a conditional wat r
right for 27 68 cubic feet of water per second of ti to be used for

irrigation with a propriatfon date of J nuary I 1900
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7 On May 13 1974 in Case Ho W 1709 the Water Ref6ree for Water
Division Ho 5 granted the applicants request that of the 27 68 cubic f et of
water per second of time previously awarded conditionally to the

Kinney Barrager Ditch Third Enlargement 13 84 cubic feet of water per second
01 tfme be transferred to Thompson Pump No 1 and 13 84 cubic feet of water per
second of time be transferred to Thompson Pump No 2 at the locations as

described in paragraph 5 bove In the same proceeding 8 0 cubic feet of
water per second of time of that transferred to Thompson Pump No 1 was made
absolute and unconditional This Rulihg of Referee was confirmed and made a
Decree of the Court on July 23 1974

8 On December 19 1980 in Case No 80CW258 the Water Referee for
Water Division No 5 found that the claimant had exercised relsonable diligen e
in the development of the remaining conditional water right and ontinued said
conditional ater right in full force and effect

The Referee further found that of the 13 84 cubic feet of water per
sec hd of time transferred to Thompson Pump No 2 10 0 cubic feet of water per
second of time had been diverted and applied to beneficial US and said 10 0
c f s were ma4e absolute and unrnnrl ti l

At that ti the amount of water remaining conditionally decreed to
Thompson Pump No 1 was 5 84 c t s and the amount of water remaining
conditionally decresd to lhompson Pump No 2 was 3 84 f s

9 On June 25 1984 the claimants filed in Water Court for Water
Division No 5 an application for quadrennial finding of reasonabl diligence
and tl make osolute a cOlditiouai water right in which itis i equested that
the Court find that the claimant has exercised reasonable diligence in the

development of the conditional water risht and further to fir1 that the

remaining conditional water rights decreed to Thompson Pump No 1 and to

Thompson pump No 2 be made absolute and unconditional i accorda ce with the

original decree

In support of these requests the elaiment has submitted a detailed
outline of the work perfonned and the expenditures made during tbe last
diliganee period to perfect the water rights and to divert the water and apply
the water to beneficial use rictures of the pump instaliations have also been
submitted to the Court

The Referee having examined the information submitted by the applicant
and having completed the investigations necessary to make a detennination in
this matter does conclude that the claimant has exercised reasonable diligence
in the develo nt of the cO ditional water rights and the appropriations have
been cnpleted and the water has been diverted and applied to beneficial use in
accordance with the original decree

he 5 84 cubic fe t of witer per second of time remaining conditionally
decreed to ThOlllPsCI PUi1lP No and the 3 84 cubic feet of water per se ond of
tt r t 1 ree e i u Z ere 18 D1
absolute and unconditional

2

I
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IN TUE DISTRICT COURT IN AND

FOR WATER DIVISION NO 5

STATE OF COLORADO

Application No 80CW2S8

IN THE MAtTER OF THE APPLICATION
FOR WATER RIGHTS OF

WILLIAM H THOMPSON AND

ANITA L THOMPSON

IN THE COLORADO RIVER

IN GRAND COUNTY

RULING OF REFEREE

The above entitled application was filed on June 26 1980 and

was referred to the undersigned as Water Referee for Water Division

No 5 State of COlorado by the Water Judge of said Court on the

24th day of July 1980 in accordance with Article 92 of Chapter 37

Colorado Revised Statutes 197 known as The Water Right Determination

and Administration Act of 1969

And the undersigned Referee having made such investigations a9

are necessary to determin whether or not the statementD in the

application are true and having become fully advised with respect

to tha subject mattel of the application does hereby make the

following determination and ruling as the Referee in this matter

to wit

I The statements in the application are true

2 The name of the structure is Kinney Barrager Third Enlargempnt

3 The names of the claimants and address William H Thompson
and Anita L Thompson Kremmling Colorado

4 The source of the water is the Colorado River

S a Thompson Pump No 1 is located at a point whence the
Northeast Cornpr of Section 20 T 1 N R 80 W of the 6th P M

bears N 64036 E 113 5 feet
b Thompson Pump No 2 is located a point whence the East

Quarter Coriler of Section 16 T 1 N R 80 W of the 6th P M bears
N 41015 30 E 2 083 5 feet

6 On October 28 1953 in Civil Action No 814 the Grand
County District Court awarded to the Kinlle Barrager Ditch Third
Enlargement appropriation No 449D Priority No 37 D on the
Colorado River an absolute water right for 2 0 cubic feet of water

per second of time a conditional water right for 27 68 cubic feet
of water per second t time to be used for irrigation with appropriation
date of January 1 190

7 On Hay 13 1974 in Case No W 1709 the Water Referee for
Water Division No 5 granted the appli nts request that of the
27 68 cubic feet of water per second of time previously awarded



aOCIl258

conditionally to the Iinney Barrager Ditch Third Enlargement
13 84 cubic feet of water per second of time be transferred to

Thompson Pump No 1 and 13 84 cubic fect of water per second of
time be transferred to Thompson Pump No 2 at the locations as

described in paragraph 5 above In the same proceeding 8 0 cubic
feet of water per second of time of that trAnsferred to Thompson
Pump No 1 was made absolute and unconditional This RUling of
Referee was condtirmed and made a Decree of the Court on July 23 1974

8 On December 3 1974 in Case No W 138 and on September 25
1971 in Case No W 138 and on September 25 1975 the Court has

found that the claimant has exercised reasonable diligence in the

development of this conditional water right and has rulQd that it
be continued in full force and effect

9 In Case No W 815 the claimant was directed to file An

application for quadrennial findings of reasonable diligence in the

development of thi conditional water right in June of 1976 to

maintain this conditional water right The claimant failed to file
this application on the date as directed however notice of expiration
of the conditional water right in accordance with C R S 1973
37 92 05 7 was notissued the claimant

10 On June 26 1980 the claimant filed in Water Court for
Water Division No 5 an Application for quadrennial finding of
reasonable diligence and to make a portion of the conditional water

right absolute in which it is requested that the Cnurt enter a

Ruling that the claimant has exercised reasonable diligence in the

development of the conditional portion of this water right for the

diligence periOd ending in 1976 and in 1980 and further that 10 0
cubic feet of wa er per second of time of the water transferred to

Thompson Pump No 2 be made absolute and unconditional
In support of this request the fOllowing information was

SUbmitted by the applicant
a Since 1972 Applicants have coA tinued to expand extend

and develop the Kinney Barrager Ditch ahd in 1974 under Case No

W 1709 application was made for a change in point of diversion and
for the issuance of an Absolute Decroe on a portion of the conditional
water right previously decreed to the subject structure At that
time the poilt of deversion was changed to the Thompson Pump No 1
and Thompson Pump No 2 and the Th npson P p No 1 was installed
and 8 0 cubic feet of water per second of time was decreed as an

bsolute right in Case No W l709 on July 23 1974 Specific
details regarding the work performed and the application of this water

to beneficial use are set forth in Caso No W 1709
b Additional expansion extension and development of the

Ditch has been completed since 1974 including the installation in
1978 of K I P eight inch 8 pump with a 114 horse power drive at

the site described as Thompson Pump No 2 in Case No W 1709 This

pump nas a capacity of 10 0 cubic feet of water per second of time
and cost the Applicants approximately Five Thousand Seven Hundred Dollars

5 700 00 The value of the work performed on the diteh including
installQtion of appurtenances such as culverts and pumping stations
is estimated at approx mately Four Thousand Dolhrs 4 000 00 In

1978 an additional eighty 80 acres was seeded and brough under

irrigation and 10 0 cubic feet of water per second of time was put
to beneficia use beginning first on the 26th day of May 1978

c In 1979 a 1973 International Harvester Backhoe was purchased
by the Applicants at a cost of Ten Thousand Dolla15 10 000 00 to

be used primarily for purposes of expanding and improving the ditch
which is used to irrigate Applicants property pp cants continue
their tlan to bring approximately five hundred twenty 520 acres

uneer irrigation through the extension and expansion of this ditch

The Referee does find that the claimant has exercised reasonable

diligence in the development of the remaining conditional water right





IN THE DISTRICT COURT IN AND

FiLE
IN WATER COJ1tT

Divwon No

STATE OF COLORAOO

MAY131914

ATE

FOR WATER DIVISION NO 5
Application No W 1709

IN THE MATTER OF THE APPLICATION

FOR WATEI RIGHTS OF WILLIAM H THOMPSON

AND ANITA L THOMPSON

IN THE COLORADO RIVER

IN GRAND COUNTY

BY DEPUTY

RULING OF

REFEREE

The above entitled application was filed on November 14 1972

and was referred to the undersigned as Water Referee for Water Division

No 5 State of Colorado by the Water Judge of said Court on the 22nd

day of November 1972 and again after withdrawal of Statement of

Opposition on April 8 1974 in accordance with Article 21 of Chapter 148

Colorado Revised Statutes 1963 as amended Chapter 373 S L Colo 1969

known as The Water Rights Determination and Administration Act of 1969

And the undersigned Referee having made such investigations as

are necessary to determine whether or not the statements in the application

are true and having become fully advised with respect to the subject

matter of the application does hereby make the following determination

and ruling as the Referee in this matter to wit

1 The statements in the application are true in all respects
except for an error made in computing the amount of water to

be transferred to each new point of diversion It is the

intent to transfer a total of 27 68 cubic feet of water per
second of time in equal amounts to two new points of diversion

In the application it is requested that 13 24 cubic feet of

water per second of time be transferred to each of two new

points of diversion but the correct amount to be transferred

to each new point of diversion is 13 84 cubic feet of water

per second Q time This error has been corrected in this

ruling

2 The name of the structure is Kinney Barrager Ditch Third

Enlargement

3 The names of claimants and address is William H Thompson
and Anita L Thompson Kremmling Colorado

4 The source of the water is the Colorado River

5 a The point of diversion of the Kinney Barrager Ditch Third

Enlargement as decreed is on the left o South bank of the

Colorado River whence the South Quarter Corner of Section 18
Township 1 N Range 79 west of the 6th PM bears South 020 001

West 4035 feet

b The point of diversion of Thompson Pump No 1 is located at

a point whence the Northeast Corner of Section 20 Township
1 N Range 80 West of the 6th PM bears North 640 36 East

713 5 feet

c The point of diversion of Thompson Pump No 2 is located at a

point whence the East Quarter Corner of Section 16 Township
1 N Range 80 West of the 6th PM bears North 410 151 30 East

2 083 5 feet



6 On October 28 1955 in Civil Action No 814 the Grand County
District Court awarded to the Kinney Barrager Ditch Third

Enlargement appropriation No 449D Priority No 37D on the

Colorado River an absolute water right for 2 0 cubic feet

of water per second of time a conditional water right for

27 68 cubic feet of water per second of time to be used for

irrigation with appropriation date of January 1 1900

7 On December 3 1971 in Case No W 38 the Water Court for

Water Division No 5 found that the claimants of the Kinney

Barrager Ditch Third Enlargement had exercised reasonable

diligence in the development of the conditional water right
and continued the conditional water right in full force and

effect

8 On November 14 1972 the claimant filed in Water Court for

Water Division No 5 an application for change of water

right in which it is requested that the applicant be allowed

to change the point of diversion of the remaining 27 68 cubic

feet of water per second of time previously awarded condition

ally to the Kinney Barrager Ditoh Third Enlargement from

the point of diversion of Thompson Pump No 1 as described in

paragraph 5 b above in the amount of 13 84 cubic feet of water

per second of time and to the point of diversion of the

Thompson Pump No 2 as described in paragraph 5 c above in

in the amount of 13 84 cubic feet per second of time

In support of this request the applicant states that the feasibility
of using a pump system rather than a ditch for this water right has been

under investigation for the past five years and that this is the most

satisfactory way to utilize the water and irrigate the land owned by the

applicant

9 Applicant further requests that 8 0 cubic feet of water per

second of time of that transferred to Thompson Pump No 1 be

made absolute and unconditional by reason of the application
of 8 0 cubic feet per second of time to beneficial use for

irrigation of lands owned by the applicant

The Referee does therefore oonclude that the above entitled

application should be granted and that the point of diversion for 13 84

cubic feet of water per second of time previously awarded conditionally to

the Kinney Barrager Ditch Third Enlargement as decreed and as described

in paragraph 5 a above be changed to the point of diversion of the

Thompson Pump No 1 as described in paragraph 5 b above and that 13 84

cubic feet of water per second of time previously awarded to the Kinney

Barrager Ditch Third Enlargement be changed to the Thompson Pump No 2

as described in paragraph 5 c above

J The Referee does further conclude that 8 0 cubic feet of water

per second of time of that previously awarded to the Kinney Barrager

Ditch Third Enlargement and hereby transferred to the point of diversion

of the Thompson Pump No 1 should be and is hereby made absolute and

unconditional

It is accordingly ORDERED that this ruling shall be filed with

the Water Clerk and shall become effective upon such filing subject to



judicial review pursuant to Section 148 21 20 CRS 1963 as amended 1971

It is further ORDERED that a copy of this ruling shall be filed

with the appropriate Division Engineer and the State Engineer

Done at the City of G1enwood Springs Colorado this 3

day of A4Av
I

1974

BY THE REFEREE

No protest was filed 1n this matter
The foresoiDS ruling Is confirmed
and approved and is made the

tand Deoree of this court

ll t 3

19Jat

Wa eferee
Wa r Division No 5
State of Colorado
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INTRODUCTION 
This report presents the results of a water resources engineering analysis of the Thompson 
Pump No. 2 (TP2) water right, prepared for the Colorado Water Trust's Request for Water 
2012, temporary lease program. The analysis involved a detailed review of the Colorado 
Water Conservation Board (CWCB)/Department of Water Resources (DWR) Colorado 
Decision Support System (CDSS) data base of water rights transactions and diversion 
records; a review of historic aerial photographs to verify estimates of irrigated area; a 
detailed historic consumptive use analysis using the CDSS State CU consumptive use model; 
and a delayed depletion analysis using the Glover Analysisi

Figure 1
. The following sections present 

the details and findings of this investigation.  shows the location of the Thompson 
Pump No. 2.  

INSTREAM FLOW REACH 
The Thompson Pump No. 2 water right has been offered to the Colorado Water Trust 
Temporary Leasing program to support a CWCB instream flow water right in the Colorado 
River within the reach decreed in case 80CW448 in Division 5. Details are presented in 
Table 1. The instream flow reach that will benefit from this temporary lease is also shown 
in Figure 1. 

Table 1 Instream Flow Details 

Water Division: 5 
Water District: 51 

Watershed: Blue (1401002) & Colorado headwaters (14010001) 
County: Grand 

Upper Terminus: confl Troublesome Creek in SW SE S12 T1N R80W 6PM 
Lower Terminus: confl Blue River in NW NE S19 T1N R80W 6PM 

Appropriation Date: 7/8/1980 
Administration No: 47674.0000 

SID: 2036 
Instream Flow Rate: 150 cfs 

 
INVESTIGATION OF OFFERED WATER RIGHT 
The Thompson Pump No. 2 water right was decreed in Water Division 5 District Court for 
irrigation use in case W-1709. This case transferred 13.84 cubic feet per second (cfs) from 
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the Kinney-Barrager Ditch, Third Enlargement to the Thompson Pump No. 2 point of 
diversion (POD). Case 80CW258 made 10.0 cfs of this right absolute and the remaining 3.84 
cfs was made absolute in case 84CW199. The TP2 has administration number 34241.18263 
and priority number 449D. The CDSS structure summary for The Thompson Pump No. 2 is 
attached for reference.  

LOCATION 
The TP2 is located in Grand County, Colorado Water Division 5 and District 51. The decreed 
point of diversion for the Thompson Pump No. 2 water right is: 

"at a point whence the East Quarter Corner of Section 16 Township 1 N. Range 80 W. of the 6th 
PM bears North 41° 15' 30" East 2083.5 feet." (W-1709) 

Which is at a point  approximately 1381.3 ft from the east section line and 1128.1 ft from 
the south section line (S16, T1N,R80W,6PM). 

DIVERSION RECORD 
The CDSS diversion records for the TP2 indicate that there has been a long history of 
diversions and irrigation. CDSS diversion records contain 26  years (1986 to 2010) of data 
which show that this water right has been reliable even during low water years such as 
2002. The decreed rate of 13.84 cfs has been met or exceeded numerous years, with 
maximum diversion rates up to 15 cfs. The average annual historic diversion is 1529.5 AF. 
The historic diversion record was analyzed to determine the average monthly diversion for 
the TP2. The results of this analysis are presented in Table 2. Detailed diversion records are 
attached.  
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Figure 1 Vicinity Map
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Table 2. Historic Average Monthly Diversion 

 

IRRIGATED AREA 
CDSS GIS data indicates that between 115 and 125 acres have been irrigated by the 
Thompson Pump No. 2 for the period of record, while review of historical aerial 
photographs shows that between 96 and 126 acres has been irrigated by the TP2. The 
calculated average irrigated area is just over 114 acres, which nearly matches the default 
value of 115 acres in the State CU model input data. The model was run assuming 115 acres 
of irrigation. A map of the Thompson Pump No. 2 point of diversion,  approximate irrigated 
area, and adjacent water rights is presented in Figure 2. 

GLOVER ANALYSIS 
A portion of the irrigation water supplied in excess of the Irrigation Water Requirement 
(IWR)ii returns to the river as ground water, which delays the flow's accretion to the 
stream. A Glover Analysis was performed to assess the impact of ground water delays. The 
Analytical Steam Depletion method (Schroeder, 1987) as applied in the Integrated Decision 
Support (IDS) group's Alluvial Water Accounting System (AWAS)iii

A review of well records and other relevant documents was performed to estimate the 
thickness of the alluvial aquifer, the hydraulic conductivity of the alluvium, and the specific 
yield of the aquifer (under the TP2).

 was used for this 
analysis. 

iv,v

[AF] [cfs]
Nov 0.00 0.00
Dec 0.00 0.00
Jan 0.00 0.00
Feb 0.00 0.00
Mar 0.00 0.00
Apr 0.00 0.00
May 177.31 2.88
Jun 457.50 7.69
Jul 395.83 6.44

Aug 97.49 1.59
Sep 307.21 5.16
Oct 94.18 1.53

Total 1529.53
Notes:

Month
Historic Diversion

From STATE CU

 Based on this analysis the hydraulic conductivity 
was estimated at 500 ft/day and the aquifer thickness was estimated at 40 ft, which results 
in a transmissivity of 150,000 gpd/ft. The estimate of specific yield is 0.2.  
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Available GIS data was used to determine the average distance from the river to the 
centroid of the return flow (AWAS distance X) and from the river to the impermeable 
boundary (AWAS distance W). To accurately represent the delay of flood irrigation return 
flow given the limitations of the Glover Analysis, the irrigated area was divided into 7 
different zones each approximately 820ft wide. The geometric centroid was calculated for 
each zone. The area and centroid of these zones were then used to calculate the area-
weighted average distance from the river to the recharge source and to the impermeable 
boundary (Figure 3). The average distance from the recharge area to the river is 673 ft and 
from the boundary to the river is 1385 ft.  

To ensure steady state during the AWAS analysis, the pumping rate of 5.6 cfs was applied 
during the first month of each year for 24 years. The results of this analysis are presented 
in Table 3. These results indicate that there is a four month delay in return flows resulting 
from the TP2 irrigation. It should be noted that the volume returned in the fourth month 
(i.e. n+3) is negligible.     

Table 3 Glover Analysis Results (IDS AWAS) 

 

Month, n=current Flow Rate [cfs] Depletion [AF] %
n 5.6 262.23 77.31%

n+1 0 75.47 22.25%
n+2 0 1.45 0.43%
n+3 0 0.03 0.01%
n+4 0 0.00 0.00%
n+5 0 0.00 0.00%
n+6 0 0.00 0.00%
n+7 0 0.00 0.00%
n+8 0 0.00 0.00%
n+9 0 0.00 0.00%
n+10 0 0.00 0.00%
n+11 0 0.00 0.00%
n+12 0 0.00 0.00%
Total 339.18 100.00%
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Figure 2 Thompson Pump No. 2 Average Irrigated Area. 
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Figure 3 Glover Analysis Details 

HISTORIC CONSUMPTIVE USE AND DEPLETION ANALYSIS 
The CDSS's State CU model was used to estimate the IWR and resulting Historic 
Consumptive Use (HCU) of the TP2 right. Pasture grass was historically grown on the 115 
acres of irrigated land. This HCU and depletion analysis was performed using the pasture 
grass consumptive use coefficients for all years.  

Table 4 shows the input assumptions for the State CU model. It should be noted that the 
State CU default Hydrobase dataset showed monthly diversions in 2002 but did not include 
an annual total. The input dataset was modified to include the total annual diversion of 
1423.36 AF. State CU HCU results are summarized in Table 5.  
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Table 4 State CU Input 

Parameter Setting 
CU Method: Blaney-Criddle (TR-21, monthly) 
Crop Coeff.: Pasture Grass (TR-21) 

Effective Precip Method: SCS TR-21 (monthly) 
Analysis Type: Structure Scenario 

Begin Growing Season Mean Temp: 45 °F 
End Growing Season Mean Temp: 45 °F 

Kremmling Weather Station: ID 4664 
Elevation: 7350 

Max Root Zone: 3.3ft 
Max. Application Depth: 3.0in 

Data Processing: Fill Clim w hist avg & do not fill diversion 
Ditch Efficiency: 90% 

Irrigation Efficiency: 60% 
Available Soil Water Contentvi 0.16 in/in : 

 

Table 5 State CU Results 

 

The results of this analysis indicate that the average annual diversion over the period of 
record is 1529.5 AF with an average HCU of 147.9 AF/year. Monthly average IWR, 
diversion and historic consumptive use volumes and flow rates are presented in Table 5. 

RETURN FLOW ANALYSIS 
The results of the HCU analysis were combined with the delayed depletion percentages 
(Table 3) to analyze historic return flow patterns and depletions. It was assumed that half 
the return flow is subject to the groundwater delays and the other half is returned within 

[AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs]
Nov 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dec 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Jan 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Feb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Apr 0.52 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.52 0.01 0.52 0.01
May 16.87 0.27 177.31 2.88 11.86 0.19 3.34 0.05 4.18 0.07 16.03 0.26
Jun 35.32 0.59 457.50 7.69 31.76 0.53 8.39 0.14 2.11 0.04 33.86 0.57
Jul 43.69 0.71 395.83 6.44 42.03 0.68 5.72 0.09 1.66 0.03 43.69 0.71

Aug 35.20 0.57 97.49 1.59 10.12 0.16 0.00 0.00 24.55 0.40 34.67 0.56
Sep 18.04 0.30 307.21 5.16 13.90 0.23 20.03 0.34 3.09 0.05 17.00 0.29
Oct 2.10 0.03 94.18 1.53 0.76 0.01 0.00 0.00 1.32 0.02 2.08 0.03

Total 151.75 1529.53 110.42 37.48 37.43 147.85

Diversion Diversion to CU 
Diversion to Soil 

Moisture
Soil Moisture to 

CU Total HCU
Month

IWR
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the month via the surface (tailwater returns, headgate losses, etc.).vii Table 6  presents the 
results of this analysis. It is important to note that due to the combination of historic 
irrigation patterns and delayed return flows there are months when the volume of 
irrigation return flow to the river is greater than the volume of water diverted. These 
excess return flows contribute to the river flow in the months of August and October 
through January (represented as accretions in Table 6). The complete calculation 
spreadsheets are presented at the end of this report.   

Table 6 Depletion and Return Flow analysis results. 

 

While return flow from irrigation accrues to the Colorado River throughout the irrigated 
parcel, the downstream limit of the irrigated area is considered the point of return. This 
point is located in the NW1/4 of the NW 1/4 of the NW  1/4 of Section 21, Township 1 
North, Range 80 W of the 6th PM at a point approximately 155.5 ft from the north section 
line and 239.8 ft from the west section line (383,071.7 m Northing and 4,433,019.2 m 
Easting, UTM NAD83, Zone 13N) (Figure 2).  

DOWNSTREAM WATER RIGHTS 
There are numerous water rights downstream of the TP2 point of diversion and point of 
historic return flow (see Figure 1) and upstream of the downstream instream flow 
terminus (confluence with Blue River). The TA Engle Ditch No. 1 (ID 925), the TA Engle 
Ditch No. 2 (ID 926), the TA Engle Ditch No. 3 (ID 927), and the Thompson Pump No. 1 (ID 
1148) all have the administration number 34241.18263 with Priorities 449A, 449B, 449C, 
and 449D respectively. The downstream senior rights within the instream flow reach are 

[AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs]
Nov 0.00 0.00 0.00 0.00 10.98 0.18 10.98 0.18 (10.98) (0.18)
Dec 0.00 0.00 0.00 0.00 0.21 0.00 0.21 0.00 (0.21) (0.00)
Jan 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (0.00) (0.00)
Feb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Apr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
May 177.31 2.88 81.06 2.64 62.67 1.02 143.73 2.34 33.58 0.55
Jun 457.50 7.69 208.68 7.01 179.37 3.01 388.05 6.52 69.46 1.17
Jul 395.83 6.44 174.04 5.66 181.33 2.95 355.38 5.78 40.46 0.66

Aug 97.49 1.59 43.68 1.42 73.40 1.19 117.08 1.90 (19.59) (0.32)
Sep 307.21 5.16 136.64 4.59 116.12 1.95 252.77 4.25 54.45 0.91
Oct 94.18 1.53 46.71 1.52 66.72 1.09 113.43 1.84 (19.25) (0.31)

Total 1529.53 690.81 690.81 1381.63 147.90

Month

Surface Return 
Flow-No Lag

Depletion 
(Accretion)

Groundwater 
Return Flow-

LaggedDiversion
Total Return Flow-

Lagged
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the McElroy No. 1 Ditch (ID 612) and the McElroy No. 2 Ditch (ID 613) which have 
administration numbers of 32335.11971 and 32335.11677 respectively. When in priority, 
any of these senior or contemporary water rights have the right to divert any Thompson 
Pump No. 2 water left in the river. This places limits on the reach that may benefit from the 
TP2 flows.  

PROPOSED INSTREAM USE OF THE WATER RIGHT 
The upstream terminus of the reach of the Colorado River that will benefit from the TP2 
flows during dry-up is the Thompson Pump No. 2 point of diversion (described above). The 
downstream terminus of the reach of river that will benefit from the TP2 flows during dry 
up is the point of diversion of the Thompson Pump No. 1 and the TA Engle Ditch No. 1. 
(Figure 2) which is located in the SW 1/4 of the SE 1/4 of the SE1/4 of Section 17, 
Township 1 N, Range 80 W, 6th PM, at a point approximately  1079.2 ft from the east 
section line and 261.7 ft from the south section line.  

During dry-up, the reach between the point of diversion and the point of return flow 
(described above) will benefit from the Diversion Volumes and Flow Rates outlined in 
Table 7. The reach between the point of return flow and the point of diversion of the 
Thompson Pump No. 1 and the TA Engle Ditch No. 1. will benefit from the Historic 
Depletion Volumes and Flow Rates outlined in Table 8. When the TP2 right is in priority, as 
previously indicated, senior rights between this point and the downstream terminus of the 
Instream Flow reach may be able to divert the TP2 water.  

SUMMARY 
The results of this water resources engineering investigation show that the Thompson 
Pump No. 2 has had a long history of diversions and beneficial use. The water right has 
been offered for use in the Colorado Water Trust's temporary lease program to help meet 
CWCB instream flow rights on the Colorado River in the reach decreed in case 80CW448 in 
Colorado Water Division 5. When the land is dried up, the annual volume of diversion 
available to the instream flow program is 1529.5 AF. A monthly summary of diversions 
available is provided in Table 7.  
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Table 7 Diversion Available for Instream Flow 

 

Below the point of return flow the historic depletion of 147.9 AF is available for in-stream 
flows during dry-up. A monthly summary is presented in Table 8. When they are in priority, 
senior and contemporary water rights located downstream of the Thompson Pump No. 2 
POD have the ability to divert any Thompson Pump No. 2 left in the river. Therefore the 
reach that may benefit from the historic depletions presented in Table 8 extends from the 
downstream limit of land irrigated by the Thompson Pump No. 2 to the point of diversion 
of the Thompson Pump No. 1.  

[AF] [cfs]
Nov 0.0 0.0
Dec 0.0 0.0
Jan 0.0 0.0
Feb 0.0 0.0
Mar 0.0 0.0
Apr 0.0 0.0
May 177.3 2.9
Jun 457.5 7.7
Jul 395.8 6.4

Aug 97.5 1.6
Sep 307.2 5.2
Oct 94.2 1.5

Total 1529.5

Historic Diversions 
Available for In-

Stream Flow
Month
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Table 8 Historic Depletions Available for Instream Flow 

 

The proposed instream flow use of the Thompson Pump No. 2 water right alters the 
amount and distribution of diversions and depletions to the Colorado River. The proposed 
use results in a decrease in annual depletions of 147.9 AF. In the months were there is a 
decrease in depletion, instream flows are increased by as much as 1.17 cfs.  The dry-up of 
the TP2 will result in effective depletions in some months due to the lack of delayed return 
flows. These effective depletion flow rates are 0.32 cfs or less. The calculation summary 
sheets are presented in Table 9 and Table 10. Details are presented in Table 11 through 
Table 22. 

  

[AF] [cfs]
Nov (10.98) (0.18)
Dec (0.21) (0.00)
Jan (0.00) (0.00)
Feb 0.00 0.00
Mar 0.00 0.00
Apr 0.00 0.00
May 33.58 0.55
Jun 69.46 1.17
Jul 40.46 0.66

Aug (19.59) (0.32)
Sep 54.45 0.91
Oct (19.25) (0.31)

Total 147.90

Historic Depletions 
Available to 

Instream Flow
Month
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Table 9 HCU/Diversion Analysis Summary 

 
 
Table 10 HCU/Diversion Analysis Cont. 

 

[AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs]
Nov 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dec 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Jan 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Feb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Apr 0.52 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.52 0.01 0.52 0.01
May 16.87 0.27 177.31 2.88 11.86 0.19 3.34 0.05 4.18 0.07 16.03 0.26
Jun 35.32 0.59 457.50 7.69 31.76 0.53 8.39 0.14 2.11 0.04 33.86 0.57
Jul 43.69 0.71 395.83 6.44 42.03 0.68 5.72 0.09 1.66 0.03 43.69 0.71

Aug 35.20 0.57 97.49 1.59 10.12 0.16 0.00 0.00 24.55 0.40 34.67 0.56
Sep 18.04 0.30 307.21 5.16 13.90 0.23 20.03 0.34 3.09 0.05 17.00 0.29
Oct 2.10 0.03 94.18 1.53 0.76 0.01 0.00 0.00 1.32 0.02 2.08 0.03

Total 151.75 1529.53 110.42 37.48 37.43 147.85

(1) (5) (6)(2) (3) (4)

Diversion to Soil 
Moisture Soil Moisture to CU Total CU

Month
IWR Diversion Diversion to CU 

[AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs] [AF] [cfs]
Nov 0.00 0.00 0.00 0.00 10.98 0.18 10.98 0.18 (10.98) (0.18)
Dec 0.00 0.00 0.00 0.00 0.21 0.00 0.21 0.00 (0.21) (0.00)
Jan 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (0.00) (0.00)
Feb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Apr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
May 162.12 0.19 81.06 2.64 62.67 1.02 143.73 2.34 33.58 0.55
Jun 417.35 0.53 208.68 7.01 179.37 3.01 388.05 6.52 69.46 1.17
Jul 348.08 0.68 174.04 5.66 181.33 2.95 355.38 5.78 40.46 0.66

Aug 87.37 0.16 43.68 1.42 73.40 1.19 117.08 1.90 (19.59) (0.32)
Sep 273.28 0.23 136.64 4.59 116.12 1.95 252.77 4.25 54.45 0.91
Oct 93.43 0.01 46.71 1.52 66.72 1.09 113.43 1.84 (19.25) (0.31)

Total 1381.63 690.81 690.81 1381.63 147.90

Month

(10) (11)

Groundwater Return 
Flow-Lagged

Total Return Flow-
Lagged

(9)

Depletion (Accretion)

(7) (8)

Total Return Flow-No 
Lag

Surface Return Flow-No 
Lag
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CDSS STRUCTURE SUMMARY REPORT 
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STATECU TABLES 
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Table 11 Diversions [AF] 

            

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 167.61 90.25 0.00 0.00 0.00 0.00 0.00 257.86
1987 0.00 0.00 0.00 0.00 0.00 422.49 180.50 0.00 0.00 0.00 0.00 0.00 602.99
1988 0.00 0.00 0.00 0.00 148.76 624.80 505.79 0.00 178.52 0.00 0.00 0.00 1457.87
1989 0.00 0.00 0.00 0.00 222.15 499.84 305.46 0.00 483.97 333.23 0.00 0.00 1844.66
1990 0.00 0.00 0.00 0.00 0.00 694.23 388.77 0.00 333.23 194.38 0.00 0.00 1610.60
1991 0.00 0.00 0.00 0.00 222.15 472.07 499.84 0.00 333.23 0.00 0.00 0.00 1527.30
1992 0.00 0.00 0.00 0.00 0.00 416.54 583.15 0.00 194.38 0.00 0.00 0.00 1194.07
1993 0.00 0.00 0.00 0.00 194.38 638.69 555.38 83.31 194.38 0.00 0.00 0.00 1666.14
1994 0.00 0.00 0.00 0.00 77.36 489.93 283.64 0.00 412.57 0.00 0.00 0.00 1263.49
1995 0.00 0.00 0.00 0.00 350.68 647.41 269.76 0.00 485.56 0.00 0.00 0.00 1753.41
1996 0.00 0.00 0.00 0.00 111.08 472.07 472.07 0.00 361.00 0.00 0.00 0.00 1416.22
1997 0.00 0.00 0.00 0.00 138.85 27.77 416.54 0.00 0.00 0.00 0.00 0.00 583.15
1998 0.00 0.00 0.00 0.00 0.00 555.38 583.15 0.00 249.92 166.61 0.00 0.00 1555.06
1999 0.00 0.00 0.00 0.00 194.38 610.92 111.08 0.00 138.85 0.00 0.00 0.00 1055.22
2000 0.00 0.00 0.00 0.00 214.22 380.83 523.64 71.41 333.23 0.00 0.00 0.00 1523.33
2001 0.00 0.00 0.00 0.00 82.12 602.19 109.49 0.00 355.84 82.12 0.00 0.00 1231.75
2002 0.00 0.00 0.00 0.00 328.47 547.45 328.47 0.00 218.98 0.00 0.00 0.00 1423.36
2003
2004 0.00 0.00 0.00 0.00 0.00 0.00 328.47 191.61 821.17 520.07 0.00 0.00 1861.32
2005 0.00 0.00 0.00 0.00 547.45 547.45 848.54 848.54 821.17 547.45 0.00 0.00 4160.59
2006 0.00 0.00 0.00 0.00 547.45 821.17 574.82 307.84 515.71 416.54 0.00 0.00 3183.52
2007 0.00 0.00 0.00 0.00 410.59 656.94 656.94 765.63 640.27 0.00 0.00 0.00 3130.36
2008 0.00 0.00 0.00 0.00 0.00 574.82 574.82 0.00 301.10 0.00 0.00 0.00 1450.73
2009 0.00 0.00 0.00 0.00 465.33 109.49 0.00 0.00 0.00 0.00 0.00 0.00 574.82
2010 0.00 0.00 0.00 0.00 0.00 0.00 309.43 71.41 0.00 0.00 0.00 0.00 380.83

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 257.86
Maximum 0.00 0.00 0.00 0.00 547.45 821.17 848.54 848.54 821.17 547.45 0.00 0.00 4160.59
Average 0.00 0.00 0.00 0.00 177.31 457.50 395.83 97.49 307.21 94.18 0.00 0.00 1529.53
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Table 12 StateCU Irrigation Water Requirement [AF] 

        

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 11.34 37.72 33.89 36.53 15.48 0.00 0.00 0.00 134.95
1987 0.00 0.00 0.00 0.00 19.33 44.16 44.76 29.14 22.49 3.94 0.00 0.00 163.81
1988 0.00 0.00 0.00 0.00 16.69 43.28 51.86 36.22 17.78 1.97 0.00 0.00 167.80
1989 0.00 0.00 0.00 0.00 16.35 34.66 43.77 34.93 17.78 1.97 0.00 0.00 149.47
1990 0.00 0.00 0.00 0.00 9.98 40.21 47.05 40.75 17.78 1.97 0.00 0.00 157.73
1991 0.00 0.00 0.00 0.00 17.65 31.65 32.31 28.40 22.10 1.50 0.00 0.00 133.61
1992 0.00 0.00 0.00 3.56 16.93 35.16 35.51 32.47 22.99 3.97 0.00 0.00 150.59
1993 0.00 0.00 0.00 0.00 15.30 29.87 41.03 35.29 11.46 0.00 0.00 0.00 132.96
1994 0.00 0.00 0.00 0.00 27.49 36.96 50.42 31.14 20.52 1.77 0.00 0.00 168.29
1995 0.00 0.00 0.00 0.00 1.76 27.06 32.83 45.03 15.82 0.44 0.00 0.00 122.93
1996 0.00 0.00 0.00 0.00 24.46 32.51 47.27 39.92 12.59 0.71 0.00 0.00 157.45
1997 0.00 0.00 0.00 0.00 11.81 39.39 45.04 22.05 9.98 2.68 0.00 0.00 130.95
1998 0.00 0.00 0.00 0.00 19.28 31.35 40.99 34.92 27.75 2.94 0.00 0.00 157.21
1999 0.00 0.00 0.00 0.00 11.70 30.70 48.84 39.49 17.49 0.51 0.00 0.00 148.71
2000 0.00 0.00 0.00 1.63 23.63 33.30 48.96 43.95 17.87 4.65 0.00 0.00 174.00
2001 0.00 0.00 0.00 1.56 21.24 41.25 51.13 39.93 21.56 5.06 0.00 0.00 181.73
2002 0.00 0.00 0.00 2.73 19.80 48.24 55.92 38.35 17.14 0.73 0.00 0.00 182.91
-2003
2004 0.00 0.00 0.00 1.15 24.17 26.16 36.44 33.20 10.51 3.52 0.00 0.00 135.15
2005 0.00 0.00 0.00 0.00 20.90 27.26 46.87 29.07 16.00 2.73 0.00 0.00 142.81
2006 0.00 0.00 0.00 1.94 21.52 43.79 42.65 36.84 11.56 0.00 0.00 0.00 158.30
2007 0.00 0.00 0.00 0.00 18.97 39.88 47.16 34.93 16.50 3.28 0.00 0.00 160.71
2008 0.00 0.00 0.00 0.00 9.82 35.11 44.44 33.65 18.48 2.63 0.00 0.00 144.12
2009 0.00 0.00 0.00 0.00 15.27 23.02 39.82 33.61 25.16 0.51 0.00 0.00 137.39
2010 0.00 0.00 0.00 0.00 9.60 34.95 39.59 35.03 26.30 2.94 0.00 0.00 148.40

Minimum 0.00 0.00 0.00 0.00 1.76 23.02 32.31 22.05 9.98 0.00 0.00 0.00 122.93
Maximum 0.00 0.00 0.00 3.56 27.49 48.24 55.92 45.03 27.75 5.06 0.00 0.00 182.91
Average 0.00 0.00 0.00 0.52 16.87 35.32 43.69 35.20 18.04 2.10 0.00 0.00 151.75
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Table 13 StateCU Farm Headgate Delivery [AF] 

    

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 150.85 81.22 0.00 0.00 0.00 0.00 0.00 232.07
1987 0.00 0.00 0.00 0.00 0.00 380.24 162.45 0.00 0.00 0.00 0.00 0.00 542.69
1988 0.00 0.00 0.00 0.00 133.89 562.32 455.21 0.00 160.66 0.00 0.00 0.00 1312.09
1989 0.00 0.00 0.00 0.00 199.94 449.86 274.91 0.00 435.58 299.91 0.00 0.00 1660.19
1990 0.00 0.00 0.00 0.00 0.00 624.80 349.89 0.00 299.91 174.95 0.00 0.00 1449.54
1991 0.00 0.00 0.00 0.00 199.94 424.87 449.86 0.00 299.91 0.00 0.00 0.00 1374.57
1992 0.00 0.00 0.00 0.00 0.00 374.88 524.83 0.00 174.95 0.00 0.00 0.00 1074.66
1993 0.00 0.00 0.00 0.00 174.95 574.82 499.84 74.98 174.95 0.00 0.00 0.00 1499.53
1994 0.00 0.00 0.00 0.00 69.62 440.93 255.28 0.00 371.31 0.00 0.00 0.00 1137.14
1995 0.00 0.00 0.00 0.00 315.62 582.67 242.78 0.00 437.01 0.00 0.00 0.00 1578.07
1996 0.00 0.00 0.00 0.00 99.97 424.87 424.87 0.00 324.90 0.00 0.00 0.00 1274.60
1997 0.00 0.00 0.00 0.00 124.96 24.99 374.88 0.00 0.00 0.00 0.00 0.00 524.83
1998 0.00 0.00 0.00 0.00 0.00 499.84 524.83 0.00 224.93 149.95 0.00 0.00 1399.56
1999 0.00 0.00 0.00 0.00 174.95 549.83 99.97 0.00 124.96 0.00 0.00 0.00 949.70
2000 0.00 0.00 0.00 0.00 192.80 342.75 471.28 64.27 299.91 0.00 0.00 0.00 1371.00
2001 0.00 0.00 0.00 0.00 73.91 541.97 98.54 0.00 320.26 73.91 0.00 0.00 1108.58
2002 0.00 0.00 0.00 0.00 295.62 492.70 295.62 0.00 197.08 0.00 0.00 0.00 1281.02
-2003
2004 0.00 0.00 0.00 0.00 0.00 0.00 295.62 172.45 739.05 468.07 0.00 0.00 1675.19
2005 0.00 0.00 0.00 0.00 492.70 492.70 763.69 763.69 739.05 492.70 0.00 0.00 3744.53
2006 0.00 0.00 0.00 0.00 492.70 739.05 517.34 277.06 464.14 374.88 0.00 0.00 2865.17
2007 0.00 0.00 0.00 0.00 369.53 591.24 591.24 689.07 576.25 0.00 0.00 0.00 2817.32
2008 0.00 0.00 0.00 0.00 0.00 517.34 517.34 0.00 270.99 0.00 0.00 0.00 1305.66
2009 0.00 0.00 0.00 0.00 418.80 98.54 0.00 0.00 0.00 0.00 0.00 0.00 517.34
2010 0.00 0.00 0.00 0.00 0.00 0.00 278.48 64.27 0.00 0.00 0.00 0.00 342.75

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 232.07
Maximum 0.00 0.00 0.00 0.00 492.70 739.05 763.69 763.69 739.05 492.70 0.00 0.00 3744.53
Average 0.00 0.00 0.00 0.00 159.58 411.75 356.25 87.74 276.49 84.76 0.00 0.00 1376.57
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Table 14 StateCU Conveyance Losses [AF] 

      

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 16.76 9.03 0.00 0.00 0.00 0.00 0.00 25.79
1987 0.00 0.00 0.00 0.00 0.00 42.25 18.05 0.00 0.00 0.00 0.00 0.00 60.30
1988 0.00 0.00 0.00 0.00 14.88 62.48 50.58 0.00 17.85 0.00 0.00 0.00 145.79
1989 0.00 0.00 0.00 0.00 22.22 49.98 30.55 0.00 48.40 33.32 0.00 0.00 184.47
1990 0.00 0.00 0.00 0.00 0.00 69.42 38.88 0.00 33.32 19.44 0.00 0.00 161.06
1991 0.00 0.00 0.00 0.00 22.22 47.21 49.98 0.00 33.32 0.00 0.00 0.00 152.73
1992 0.00 0.00 0.00 0.00 0.00 41.65 58.32 0.00 19.44 0.00 0.00 0.00 119.41
1993 0.00 0.00 0.00 0.00 19.44 63.87 55.54 8.33 19.44 0.00 0.00 0.00 166.61
1994 0.00 0.00 0.00 0.00 7.74 48.99 28.36 0.00 41.26 0.00 0.00 0.00 126.35
1995 0.00 0.00 0.00 0.00 35.07 64.74 26.98 0.00 48.56 0.00 0.00 0.00 175.34
1996 0.00 0.00 0.00 0.00 11.11 47.21 47.21 0.00 36.10 0.00 0.00 0.00 141.62
1997 0.00 0.00 0.00 0.00 13.89 2.78 41.65 0.00 0.00 0.00 0.00 0.00 58.32
1998 0.00 0.00 0.00 0.00 0.00 55.54 58.32 0.00 24.99 16.66 0.00 0.00 155.51
1999 0.00 0.00 0.00 0.00 19.44 61.09 11.11 0.00 13.89 0.00 0.00 0.00 105.52
2000 0.00 0.00 0.00 0.00 21.42 38.08 52.36 7.14 33.32 0.00 0.00 0.00 152.33
2001 0.00 0.00 0.00 0.00 8.21 60.22 10.95 0.00 35.58 8.21 0.00 0.00 123.18
2002 0.00 0.00 0.00 0.00 32.85 54.75 32.85 0.00 21.90 0.00 0.00 0.00 142.34
2003
2004 0.00 0.00 0.00 0.00 0.00 0.00 32.85 19.16 82.12 52.01 0.00 0.00 186.13
2005 0.00 0.00 0.00 0.00 54.75 54.75 84.85 84.85 82.12 54.75 0.00 0.00 416.06
2006 0.00 0.00 0.00 0.00 54.75 82.12 57.48 30.78 51.57 41.65 0.00 0.00 318.35
2007 0.00 0.00 0.00 0.00 41.06 65.69 65.69 76.56 64.03 0.00 0.00 0.00 313.04
2008 0.00 0.00 0.00 0.00 0.00 57.48 57.48 0.00 30.11 0.00 0.00 0.00 145.07
2009 0.00 0.00 0.00 0.00 46.53 10.95 0.00 0.00 0.00 0.00 0.00 0.00 57.48
2010 0.00 0.00 0.00 0.00 0.00 0.00 30.94 7.14 0.00 0.00 0.00 0.00 38.08

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.79
Maximum 0.00 0.00 0.00 0.00 54.75 82.12 84.85 84.85 82.12 54.75 0.00 0.00 416.06
Average 0.00 0.00 0.00 0.00 17.73 45.75 39.58 9.75 30.72 9.42 0.00 0.00 152.95
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Table 15 StateCU Surface Water to CU [AF] 

 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 37.72 33.89 0.00 0.00 0.00 0.00 0.00 71.60
1987 0.00 0.00 0.00 0.00 0.00 44.16 44.76 0.00 0.00 0.00 0.00 0.00 88.92
1988 0.00 0.00 0.00 0.00 16.69 43.28 51.86 0.00 17.78 0.00 0.00 0.00 129.61
1989 0.00 0.00 0.00 0.00 16.35 34.66 43.77 0.00 17.78 1.97 0.00 0.00 114.54
1990 0.00 0.00 0.00 0.00 0.00 40.21 47.05 0.00 17.78 1.97 0.00 0.00 107.01
1991 0.00 0.00 0.00 0.00 17.65 31.65 32.31 0.00 22.10 0.00 0.00 0.00 103.71
1992 0.00 0.00 0.00 0.00 0.00 35.16 35.51 0.00 22.99 0.00 0.00 0.00 93.66
1993 0.00 0.00 0.00 0.00 15.30 29.87 41.03 35.29 11.46 0.00 0.00 0.00 132.96
1994 0.00 0.00 0.00 0.00 27.49 36.96 50.42 0.00 20.52 0.00 0.00 0.00 135.38
1995 0.00 0.00 0.00 0.00 1.76 27.06 32.83 0.00 15.82 0.00 0.00 0.00 77.46
1996 0.00 0.00 0.00 0.00 24.46 32.51 47.27 0.00 12.59 0.00 0.00 0.00 116.83
1997 0.00 0.00 0.00 0.00 11.81 15.00 45.04 0.00 0.00 0.00 0.00 0.00 71.85
1998 0.00 0.00 0.00 0.00 0.00 31.35 40.99 0.00 27.75 2.94 0.00 0.00 103.01
1999 0.00 0.00 0.00 0.00 11.70 30.70 48.84 0.00 17.49 0.00 0.00 0.00 108.72
2000 0.00 0.00 0.00 0.00 23.63 33.30 48.96 38.56 17.87 0.00 0.00 0.00 162.32
2001 0.00 0.00 0.00 0.00 21.24 41.25 51.13 0.00 21.56 5.06 0.00 0.00 140.24
2002 0.00 0.00 0.00 0.00 19.80 48.24 55.92 0.00 17.14 0.00 0.00 0.00 141.10
2003
2004 0.00 0.00 0.00 0.00 0.00 0.00 36.44 33.20 10.51 3.52 0.00 0.00 83.67
2005 0.00 0.00 0.00 0.00 20.90 27.26 46.87 29.07 16.00 2.73 0.00 0.00 142.81
2006 0.00 0.00 0.00 0.00 21.52 43.79 42.65 36.84 11.56 0.00 0.00 0.00 156.36
2007 0.00 0.00 0.00 0.00 18.97 39.88 47.16 34.93 16.50 0.00 0.00 0.00 157.43
2008 0.00 0.00 0.00 0.00 0.00 35.11 44.44 0.00 18.48 0.00 0.00 0.00 98.02
2009 0.00 0.00 0.00 0.00 15.27 23.02 0.00 0.00 0.00 0.00 0.00 0.00 38.29
2010 0.00 0.00 0.00 0.00 0.00 0.00 39.59 35.03 0.00 0.00 0.00 0.00 74.62

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.29
Maximum 0.00 0.00 0.00 0.00 27.49 48.24 55.92 38.56 27.75 5.06 0.00 0.00 162.32
Average 0.00 0.00 0.00 0.00 11.86 31.76 42.03 10.12 13.90 0.76 0.00 0.00 110.42
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Table 16 StateCU Surface Water to Soil [AF] 

            

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 41.70 0.00 0.00 0.00 0.00 0.00 0.00 41.70
1987 0.00 0.00 0.00 0.00 0.00 60.71 0.00 0.00 0.00 0.00 0.00 0.00 60.71
1988 0.00 0.00 0.00 0.00 55.56 0.00 0.00 0.00 36.22 0.00 0.00 0.00 91.79
1989 0.00 0.00 0.00 0.00 1.97 0.00 0.00 0.00 34.93 0.00 0.00 0.00 36.90
1990 0.00 0.00 0.00 0.00 0.00 9.98 0.00 0.00 40.75 0.00 0.00 0.00 50.73
1991 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.40 0.00 0.00 0.00 28.40
1992 0.00 0.00 0.00 0.00 0.00 21.98 0.00 0.00 32.47 0.00 0.00 0.00 54.46
1993 0.00 0.00 0.00 0.00 3.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.97
1994 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31.14 0.00 0.00 0.00 31.14
1995 0.00 0.00 0.00 0.00 1.77 0.00 0.00 0.00 45.03 0.00 0.00 0.00 46.80
1996 0.00 0.00 0.00 0.00 0.44 0.00 0.00 0.00 39.92 0.00 0.00 0.00 40.36
1997 0.00 0.00 0.00 0.00 0.71 0.00 24.39 0.00 0.00 0.00 0.00 0.00 25.10
1998 0.00 0.00 0.00 0.00 0.00 53.99 0.00 0.00 34.92 0.00 0.00 0.00 88.91
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.49 0.00 0.00 0.00 39.49
2000 0.00 0.00 0.00 0.00 2.14 0.00 0.00 0.00 5.39 0.00 0.00 0.00 7.53
2001 0.00 0.00 0.00 0.00 6.22 0.00 0.00 0.00 39.93 0.00 0.00 0.00 46.15
2002 0.00 0.00 0.00 0.00 2.73 0.00 0.00 0.00 38.35 0.00 0.00 0.00 41.07
2003
2004 0.00 0.00 0.00 0.00 0.00 0.00 52.22 0.00 0.00 0.00 0.00 0.00 52.22
2005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2006 0.00 0.00 0.00 0.00 1.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.94
2007 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2008 0.00 0.00 0.00 0.00 0.00 13.10 0.00 0.00 33.65 0.00 0.00 0.00 46.75
2009 0.00 0.00 0.00 0.00 2.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.63
2010 0.00 0.00 0.00 0.00 0.00 0.00 60.71 0.00 0.00 0.00 0.00 0.00 60.71

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 0.00 0.00 0.00 0.00 55.56 60.71 60.71 0.00 45.03 0.00 0.00 0.00 91.79
Average 0.00 0.00 0.00 0.00 3.34 8.39 5.72 0.00 20.02 0.00 0.00 0.00 37.48
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Table 17 StateCU Soil Moisture to CU [AF] 

    

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 11.34 0.00 0.00 36.53 15.48 0.00 0.00 0.00 63.35
1987 0.00 0.00 0.00 0.00 8.71 0.00 0.00 29.14 22.49 3.94 0.00 0.00 64.27
1988 0.00 0.00 0.00 0.00 0.00 0.00 0.00 36.22 0.00 1.97 0.00 0.00 38.19
1989 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.93 0.00 0.00 0.00 0.00 34.93
1990 0.00 0.00 0.00 0.00 9.98 0.00 0.00 40.75 0.00 0.00 0.00 0.00 50.73
1991 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.40 0.00 1.50 0.00 0.00 29.90
1992 0.00 0.00 0.00 3.56 16.93 0.00 0.00 32.47 0.00 3.97 0.00 0.00 56.93
1993 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1994 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31.14 0.00 1.77 0.00 0.00 32.90
1995 0.00 0.00 0.00 0.00 0.00 0.00 0.00 45.03 0.00 0.44 0.00 0.00 45.47
1996 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.92 0.00 0.71 0.00 0.00 40.62
1997 0.00 0.00 0.00 0.00 0.00 24.39 0.00 22.05 9.98 2.68 0.00 0.00 59.11
1998 0.00 0.00 0.00 0.00 19.28 0.00 0.00 34.92 0.00 0.00 0.00 0.00 54.20
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.49 0.00 0.51 0.00 0.00 39.99
2000 0.00 0.00 0.00 1.63 0.00 0.00 0.00 5.39 0.00 4.65 0.00 0.00 11.68
2001 0.00 0.00 0.00 1.56 0.00 0.00 0.00 39.93 0.00 0.00 0.00 0.00 41.49
2002 0.00 0.00 0.00 2.73 0.00 0.00 0.00 38.35 0.00 0.73 0.00 0.00 41.81
2003
2004 0.00 0.00 0.00 1.15 24.17 26.16 0.00 0.00 0.00 0.00 0.00 0.00 51.48
2005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2006 0.00 0.00 0.00 1.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.94
2007 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.28 0.00 0.00 3.28
2008 0.00 0.00 0.00 0.00 9.82 0.00 0.00 33.65 0.00 2.63 0.00 0.00 46.10
2009 0.00 0.00 0.00 0.00 0.00 0.00 39.82 20.90 0.00 0.00 0.00 0.00 60.71
2010 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.30 2.94 0.00 0.00 29.24

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 0.00 0.00 0.00 3.56 24.17 26.16 39.82 45.03 26.30 4.65 0.00 0.00 64.27
Average 0.00 0.00 0.00 0.52 4.18 2.11 1.66 24.55 3.09 1.32 0.00 0.00 37.43
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Table 18 StateCU Total Historic Consumptive Use [AF] 

         

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 11.34 37.72 33.89 36.53 15.48 0.00 0.00 0.00 134.95
1987 0.00 0.00 0.00 0.00 8.71 44.16 44.76 29.14 22.49 3.94 0.00 0.00 153.19
1988 0.00 0.00 0.00 0.00 16.69 43.28 51.86 36.22 17.78 1.97 0.00 0.00 167.80
1989 0.00 0.00 0.00 0.00 16.35 34.66 43.77 34.93 17.78 1.97 0.00 0.00 149.47
1990 0.00 0.00 0.00 0.00 9.98 40.21 47.05 40.75 17.78 1.97 0.00 0.00 157.73
1991 0.00 0.00 0.00 0.00 17.65 31.65 32.31 28.40 22.10 1.50 0.00 0.00 133.61
1992 0.00 0.00 0.00 3.56 16.93 35.16 35.51 32.47 22.99 3.97 0.00 0.00 150.59
1993 0.00 0.00 0.00 0.00 15.30 29.87 41.03 35.29 11.46 0.00 0.00 0.00 132.96
1994 0.00 0.00 0.00 0.00 27.49 36.96 50.42 31.14 20.52 1.77 0.00 0.00 168.29
1995 0.00 0.00 0.00 0.00 1.76 27.06 32.83 45.03 15.82 0.44 0.00 0.00 122.93
1996 0.00 0.00 0.00 0.00 24.46 32.51 47.27 39.92 12.59 0.71 0.00 0.00 157.45
1997 0.00 0.00 0.00 0.00 11.81 39.39 45.04 22.05 9.98 2.68 0.00 0.00 130.95
1998 0.00 0.00 0.00 0.00 19.28 31.35 40.99 34.92 27.75 2.94 0.00 0.00 157.21
1999 0.00 0.00 0.00 0.00 11.70 30.70 48.84 39.49 17.49 0.51 0.00 0.00 148.71
2000 0.00 0.00 0.00 1.63 23.63 33.30 48.96 43.95 17.87 4.65 0.00 0.00 174.00
2001 0.00 0.00 0.00 1.56 21.24 41.25 51.13 39.93 21.56 5.06 0.00 0.00 181.73
2002 0.00 0.00 0.00 2.73 19.80 48.24 55.92 38.35 17.14 0.73 0.00 0.00 182.91
2003
2004 0.00 0.00 0.00 1.15 24.17 26.16 36.44 33.20 10.51 3.52 0.00 0.00 135.15
2005 0.00 0.00 0.00 0.00 20.90 27.26 46.87 29.07 16.00 2.73 0.00 0.00 142.81
2006 0.00 0.00 0.00 1.94 21.52 43.79 42.65 36.84 11.56 0.00 0.00 0.00 158.30
2007 0.00 0.00 0.00 0.00 18.97 39.88 47.16 34.93 16.50 3.28 0.00 0.00 160.71
2008 0.00 0.00 0.00 0.00 9.82 35.11 44.44 33.65 18.48 2.63 0.00 0.00 144.12
2009 0.00 0.00 0.00 0.00 15.27 23.02 39.82 20.90 0.00 0.00 0.00 0.00 99.01
2010 0.00 0.00 0.00 0.00 0.00 0.00 39.59 35.03 26.30 2.94 0.00 0.00 103.86

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 32.31 20.90 0.00 0.00 0.00 0.00 99.01
Maximum 0.00 0.00 0.00 3.56 27.49 48.24 55.92 45.03 27.75 5.06 0.00 0.00 182.91
Average 0.00 0.00 0.00 0.52 16.03 33.86 43.69 34.67 17.00 2.08 0.00 0.00 147.85
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Table 19 Surface Water Return Flow [AF] 

 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 44.10 28.18 0.00 0.00 0.00 0.00 0.00 72.28
1987 0.00 0.00 0.00 0.00 0.00 158.80 67.87 0.00 0.00 0.00 0.00 0.00 226.68
1988 0.00 0.00 0.00 0.00 38.25 290.76 226.97 0.00 62.25 0.00 0.00 0.00 618.24
1989 0.00 0.00 0.00 0.00 101.92 232.59 130.84 0.00 215.63 165.63 0.00 0.00 846.61
1990 0.00 0.00 0.00 0.00 0.00 322.02 170.86 0.00 137.35 96.21 0.00 0.00 726.44
1991 0.00 0.00 0.00 0.00 102.25 220.21 233.77 0.00 141.37 0.00 0.00 0.00 697.59
1992 0.00 0.00 0.00 0.00 0.00 179.70 273.82 0.00 69.46 0.00 0.00 0.00 522.98
1993 0.00 0.00 0.00 0.00 87.56 304.41 257.17 24.01 91.46 0.00 0.00 0.00 764.61
1994 0.00 0.00 0.00 0.00 24.94 226.48 116.61 0.00 180.46 0.00 0.00 0.00 548.49
1995 0.00 0.00 0.00 0.00 173.58 310.18 118.46 0.00 212.35 0.00 0.00 0.00 814.58
1996 0.00 0.00 0.00 0.00 43.09 219.78 212.40 0.00 154.25 0.00 0.00 0.00 629.52
1997 0.00 0.00 0.00 0.00 63.17 6.39 173.55 0.00 0.00 0.00 0.00 0.00 243.10
1998 0.00 0.00 0.00 0.00 0.00 235.02 271.08 0.00 93.63 81.84 0.00 0.00 681.57
1999 0.00 0.00 0.00 0.00 91.34 290.11 31.12 0.00 40.94 0.00 0.00 0.00 453.51
2000 0.00 0.00 0.00 0.00 94.23 173.76 237.34 16.42 154.98 0.00 0.00 0.00 676.74
2001 0.00 0.00 0.00 0.00 27.33 280.47 29.18 0.00 147.18 38.53 0.00 0.00 522.69
2002 0.00 0.00 0.00 0.00 152.97 249.60 136.27 0.00 81.74 0.00 0.00 0.00 620.59
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2004 0.00 0.00 0.00 0.00 0.00 0.00 119.91 79.20 405.33 258.28 0.00 0.00 862.72
2005 0.00 0.00 0.00 0.00 263.28 260.10 400.84 409.74 402.59 272.36 0.00 0.00 2008.89
2006 0.00 0.00 0.00 0.00 261.99 388.69 266.09 135.50 252.07 208.27 0.00 0.00 1512.61
2007 0.00 0.00 0.00 0.00 195.81 308.53 304.89 365.35 311.89 0.00 0.00 0.00 1486.47
2008 0.00 0.00 0.00 0.00 0.00 263.31 265.19 0.00 124.48 0.00 0.00 0.00 652.98
2009 0.00 0.00 0.00 0.00 223.71 43.24 0.00 0.00 0.00 0.00 0.00 0.00 266.95
2010 0.00 0.00 0.00 0.00 0.00 0.00 104.56 18.19 0.00 0.00 0.00 0.00 122.75
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 72.28
Max 0.00 0.00 0.00 0.00 263.28 388.69 400.84 409.74 405.33 272.36 0.00 0.00 2008.89

Mean 0.00 0.00 0.00 0.00 81.06 208.68 174.04 43.68 136.64 46.71 0.00 0.00 690.81
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Table 20 Delayed Groundwater Return Flow [AF] 

          

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 34.09 31.60 6.46 0.12 0.00 0.00 0.00 72.28
1987 0.00 0.00 0.00 0.00 0.00 122.78 87.81 15.78 0.30 0.01 0.00 0.00 226.68
1988 0.00 0.00 0.00 0.00 29.58 233.31 240.34 51.75 49.13 13.87 0.27 0.01 618.24
1989 0.00 0.00 0.00 0.00 78.80 202.50 153.35 30.12 167.29 176.05 37.78 0.73 846.60
1990 0.01 0.00 0.00 0.00 0.00 248.96 203.75 39.39 106.95 104.96 21.99 0.42 726.44
1991 0.01 0.00 0.00 0.00 79.05 193.00 230.17 52.96 110.31 31.48 0.60 0.01 697.60
1992 0.00 0.00 0.00 0.00 0.00 138.93 251.68 61.70 54.89 15.48 0.30 0.01 522.98
1993 0.00 0.00 0.00 0.00 67.69 254.83 266.94 77.09 77.18 20.48 0.39 0.01 764.61
1994 0.00 0.00 0.00 0.00 19.28 180.65 140.66 26.92 140.04 40.16 0.77 0.02 548.49
1995 0.00 0.00 0.00 0.00 134.20 278.43 161.35 27.70 164.71 47.26 0.91 0.02 814.58
1996 0.00 0.00 0.00 0.00 33.31 179.51 213.30 48.20 120.18 34.34 0.66 0.01 629.52
1997 0.00 0.00 0.00 0.00 48.84 18.99 135.87 38.65 0.74 0.02 0.00 0.00 243.10
1998 0.00 0.00 0.00 0.00 0.00 181.70 261.87 61.32 73.56 84.13 18.61 0.36 681.56
1999 0.01 0.00 0.00 0.00 70.62 244.62 89.00 8.17 31.81 9.11 0.18 0.00 453.52
2000 0.00 0.00 0.00 0.00 72.85 155.31 222.56 66.26 124.50 34.58 0.66 0.01 676.74
2001 0.00 0.00 0.00 0.00 21.13 222.92 85.08 7.69 113.94 62.54 9.20 0.18 522.68
2002 0.00 0.00 0.00 0.00 118.27 227.01 161.55 31.40 63.80 18.20 0.35 0.01 620.59
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2004 0.00 0.00 0.00 0.00 0.00 0.00 92.70 87.91 331.51 290.22 59.21 1.14 862.69
2005 0.02 0.00 0.00 0.00 203.55 259.67 368.90 407.10 404.16 301.93 62.36 1.20 2008.89
2006 0.02 0.00 0.00 0.00 202.55 358.80 293.32 165.65 226.21 217.71 47.43 0.91 1512.61
2007 0.02 0.00 0.00 0.00 151.39 282.10 305.21 351.64 323.75 70.99 1.37 0.03 1486.48
2008 0.00 0.00 0.00 0.00 0.00 203.57 263.61 60.13 97.40 27.72 0.53 0.01 652.98
2009 0.00 0.00 0.00 0.00 172.96 83.20 10.58 0.20 0.00 0.00 0.00 0.00 266.95
2010 0.00 0.00 0.00 0.00 0.00 0.00 80.84 37.33 4.49 0.09 0.00 0.00 122.75
Min 0.00 0.00 0.00 0.00 0.00 0.00 10.58 0.20 0.00 0.00 0.00 0.00 72.28
Max 0.02 0.00 0.00 0.00 203.55 358.80 368.90 407.10 404.16 301.93 62.36 1.20 2008.89

Mean 0.00 0.00 0.00 0.00 62.67 179.37 181.33 73.40 116.12 66.72 10.98 0.21 690.81
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Table 21 Total Return Flows [AF] 

     

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 78.19 59.78 6.46 0.12 0.00 0.00 0.00 144.55
1987 0.00 0.00 0.00 0.00 0.00 281.58 155.68 15.78 0.30 0.01 0.00 0.00 453.35
1988 0.00 0.00 0.00 0.00 67.83 524.07 467.31 51.75 111.38 13.87 0.27 0.01 1236.48
1989 0.00 0.00 0.00 0.00 180.71 435.09 284.19 30.12 382.92 341.68 37.78 0.73 1693.21
1990 0.01 0.00 0.00 0.00 0.00 570.98 374.61 39.39 244.29 201.17 21.99 0.42 1452.88
1991 0.01 0.00 0.00 0.00 181.30 413.21 463.93 52.96 251.68 31.48 0.60 0.01 1395.20
1992 0.00 0.00 0.00 0.00 0.00 318.62 525.50 61.70 124.35 15.48 0.30 0.01 1045.95
1993 0.00 0.00 0.00 0.00 155.25 559.23 524.11 101.10 168.64 20.48 0.39 0.01 1529.21
1994 0.00 0.00 0.00 0.00 44.21 407.13 257.27 26.92 320.49 40.16 0.77 0.02 1096.97
1995 0.00 0.00 0.00 0.00 307.78 588.61 279.81 27.70 377.07 47.26 0.91 0.02 1629.16
1996 0.00 0.00 0.00 0.00 76.40 399.29 425.70 48.20 274.43 34.34 0.66 0.01 1259.03
1997 0.00 0.00 0.00 0.00 112.00 25.38 309.42 38.65 0.74 0.02 0.00 0.00 486.21
1998 0.00 0.00 0.00 0.00 0.00 416.73 532.96 61.32 167.19 165.97 18.61 0.36 1363.13
1999 0.01 0.00 0.00 0.00 161.96 534.73 120.12 8.17 72.74 9.11 0.18 0.00 907.02
2000 0.00 0.00 0.00 0.00 167.08 329.07 459.90 82.68 279.48 34.58 0.66 0.01 1353.47
2001 0.00 0.00 0.00 0.00 48.46 503.39 114.26 7.69 261.11 101.07 9.20 0.18 1045.37
2002 0.00 0.00 0.00 0.00 271.24 476.61 297.82 31.40 145.55 18.20 0.35 0.01 1241.19
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2004 0.00 0.00 0.00 0.00 0.00 0.00 212.61 167.12 736.84 548.49 59.21 1.14 1725.41
2005 0.02 0.00 0.00 0.00 466.82 519.76 769.73 816.84 806.74 574.29 62.36 1.20 4017.78
2006 0.02 0.00 0.00 0.00 464.55 747.49 559.41 301.15 478.28 425.98 47.43 0.91 3025.22
2007 0.02 0.00 0.00 0.00 347.19 590.63 610.10 716.99 635.64 70.99 1.37 0.03 2972.95
2008 0.00 0.00 0.00 0.00 0.00 466.88 528.80 60.13 221.88 27.72 0.53 0.01 1305.96
2009 0.00 0.00 0.00 0.00 396.67 126.44 10.58 0.20 0.00 0.00 0.00 0.00 533.90
2010 0.00 0.00 0.00 0.00 0.00 0.00 185.40 55.52 4.49 0.09 0.00 0.00 245.50
Min 0.00 0.00 0.00 0.00 0.00 0.00 10.58 0.20 0.00 0.00 0.00 0.00 144.55
Max 0.02 0.00 0.00 0.00 466.82 747.49 769.73 816.84 806.74 574.29 62.36 1.20 4017.78

Mean 0.00 0.00 0.00 0.00 143.73 388.05 355.38 117.08 252.77 113.43 10.98 0.21 1381.63
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Table 22 Total Depletions (Accretions) [AF] 

                                                             

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1986 0.00 0.00 0.00 0.00 0.00 89.42 30.47 (6.46) (0.12) (0.00) 0.00 0.00 113.30
1987 0.00 0.00 0.00 0.00 0.00 140.91 24.82 (15.78) (0.30) (0.01) 0.00 0.00 149.63
1988 0.00 0.00 0.00 0.00 80.93 100.73 38.49 (51.75) 67.13 (13.87) (0.27) (0.01) 221.39
1989 0.00 0.00 0.00 0.00 41.44 64.75 21.27 (30.12) 101.05 (8.45) (37.78) (0.73) 151.44
1990 (0.01) 0.00 0.00 0.00 0.00 123.24 14.16 (39.39) 88.93 (6.78) (21.99) (0.42) 157.73
1991 (0.01) 0.00 0.00 0.00 40.85 58.86 35.91 (52.96) 81.55 (31.48) (0.60) (0.01) 132.10
1992 0.00 0.00 0.00 0.00 0.00 97.91 57.64 (61.70) 70.03 (15.48) (0.30) (0.01) 148.11
1993 0.00 0.00 0.00 0.00 39.14 79.45 31.27 (17.79) 25.74 (20.48) (0.39) (0.01) 136.93
1994 0.00 0.00 0.00 0.00 33.14 82.79 26.38 (26.92) 92.08 (40.16) (0.77) (0.02) 166.52
1995 0.00 0.00 0.00 0.00 42.90 58.80 (10.06) (27.70) 108.50 (47.26) (0.91) (0.02) 124.26
1996 0.00 0.00 0.00 0.00 34.67 72.79 46.37 (48.20) 86.57 (34.34) (0.66) (0.01) 157.19
1997 0.00 0.00 0.00 0.00 26.84 2.39 107.12 (38.65) (0.74) (0.02) 0.00 0.00 96.94
1998 0.00 0.00 0.00 0.00 0.00 138.65 50.19 (61.32) 82.73 0.65 (18.61) (0.36) 191.93
1999 (0.01) 0.00 0.00 0.00 32.42 76.19 (9.04) (8.17) 66.10 (9.11) (0.18) (0.00) 148.20
2000 0.00 0.00 0.00 0.00 47.14 51.76 63.74 (11.28) 53.74 (34.58) (0.66) (0.01) 169.86
2001 0.00 0.00 0.00 0.00 33.66 98.80 (4.77) (7.69) 94.73 (18.95) (9.20) (0.18) 186.39
2002 (0.00) 0.00 0.00 0.00 57.23 70.83 30.65 (31.40) 73.43 (18.20) (0.35) (0.01) 182.17
2003
2004 0.00 0.00 0.00 0.00 0.00 0.00 115.86 24.49 84.33 (28.42) (59.21) (1.14) 135.91
2005 (0.02) 0.00 0.00 0.00 80.62 27.68 78.81 31.70 14.43 (26.85) (62.36) (1.20) 142.81
2006 (0.02) 0.00 0.00 0.00 82.90 73.68 15.41 6.69 37.43 (9.44) (47.43) (0.91) 158.30
2007 (0.02) 0.00 0.00 0.00 63.39 66.30 46.84 48.64 4.63 (70.99) (1.37) (0.03) 157.41
2008 0.00 0.00 0.00 0.00 0.00 107.94 46.02 (60.13) 79.21 (27.72) (0.53) (0.01) 144.77
2009 0.00 0.00 0.00 0.00 68.66 (16.95) (10.58) (0.20) (0.00) 0.00 0.00 0.00 40.92
2010 0.00 0.00 0.00 0.00 0.00 0.00 124.03 15.89 (4.49) (0.09) (0.00) 0.00 135.33

Minimum (0.02) 0.00 0.00 0.00 0.00 (16.95) (10.58) (61.70) (4.49) (70.99) (62.36) (1.20) 40.92
Maximum 0.00 0.00 0.00 0.00 82.90 140.91 124.03 48.64 108.50 0.65 0.00 0.00 221.39
Average (0.00) 0.00 0.00 0.00 33.58 69.46 40.46 (19.59) 54.45 (19.25) (10.98) (0.21) 147.90



 

 
32 

END NOTES 
                                                        
i Glover, R.E. 1977 Ground-water movement. US BOR engineering monograph no. 31. 1966. 76pp.    
 
ii Potential consumptive use is the maximum amount of water the crop could use with an unlimited water 
supply. Crop irrigation water requirement is the potential consumptive use minus effective precipitation. 
 
iii Schroeder, Dewayne R. (1987). Analytical stream depletion model, Ground Water 
Publication No. 1. Office of the State Engineer, Colorado Division of Water Resources. (v. 1.5.79, 
www.ids.colostate.edu) 
 
iv Water-Quality Characteristics and Ground-Water Quantity of the Fraser River Watershed, Grand County, 
Colorado, 1998–2001, By Nancy J. Bauch and Jeffrey B. Bails, Prepared in cooperation with the 
Grand County Board of County Commissioners; Water-Resources Investigations Report 03–4275 U.S. U.S. 
Geological Survey, Reston, Virginia: 2004 
 
v The Ground Water Atlas of Colorado: http://geosurvey.state.co.us/apps/wateratlas/index.asp 
 
vi Available water capacity determined from Web Soil Survey, National Cooperative Soil Survey, Grounad 
County Area, Colorado, Version 7, July 14, 2008. Soil map unit: Cumulic Cryaquolls, nearly level. 
  
vii Upper Colorado River Basin Water Resource Planning Model User's Manual, Colorado Decision Support 
Systems, Colorado Division of Water Resources and the Colorado Water Conservation Board, October, 2009. 
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