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I. Summary of Proposal and Statement of Duration 

Under a lease agreement among the Kruthaupts, TU, CWCB and CWT, upon approval of this 
request by the State and Division Engineers, the Kruthaupts will make water available to 
CWCB for ISF use as conditions permit. See Lease Agreement at Attachment 2. The CWCB will 
use the water for ISF purposes on Tomichi Creek between the Coats Bros Ditch headgate and 
confluence of Tomichi Creek and Quartz Creek (the lower terminus of the ISF reach). The 
Leased Water Rights will be used for ISF purposes both upstream and downstream of the point 
of historical return flow. CWCB proposes to use the historical diversion amounts upstream of 
the point of historical return flows, and the historical consumptive use amounts below the 
point of historical return flow. Under this proposal, once the leased water passes the 
downstream terminus of the Tomichi Creek ISF right at Quartz Creek,both the consumptive 
use portion and return flow portion of the water will be available for use by others.  

Evidence of the proponent’s legal right to use the Leased Water Rights is provided as follows: 
The Colorado Cattlemen’s Agricultural Land Trust (CCALT) holds a Conservation Easement 
(Attachment 3) on 470 acres of the Kruthaupt’s Creekside Ranch. The Coats Bros Ditch is 
encumbered by this Conservation Easement; however, paragraph 15 of the Easement does 
allow the water rights to be leased so long as certain terms and conditions are met.  In 
compliance with the requirements of the Easement, Colorado Parks and Wildlife (“CPW”) has 
reviewed this proposed water right lease for the potential impacts to wildlife, and 
determined that “…this action would [not] negatively affect the intent of the wildlife values 
in the easement and could be extremely beneficial to aquatic species, especially in low 
moisture years”.  CCALT has also determined that the proposed short term lease would not 
compromise the terms or intent of the Conservation Easement.  The Krupthaupts have also 
provided copies of the deed as evidence of ownership and the right to use the Leased Water.  
The decrees in Case Nos. CA0946 and CA1266 also specify the amounts and place of use for 
water diverted by the Coats Bros Ditch.   The documents included in Attachment 3 are 
provided as evidence of the Kruthaupt’s legal right to lease the encumbered water rights. 
 
Rule 6(k) of the Rules Concerning CWCB’s Instream Flow and Natural Lake Level Program sets 
forth procedures for accepting temporary loans and leases of water for ISF use, in accordance 
with C.R.S. 37-83-105. Provided that the State Engineer has made a determination of no 
injury pursuant to C.R.S. 37-83-105(2)(a)(III), the CWCB Board has delegated authority to the 
CWCB Director to accept loans and leases and to take any administrative action necessary to 
put the water to ISF use. Such acceptance and water use is subject to Board ratification at 
the next scheduled Board meeting. 

Upon approval of this request by the State and Division Engineers, the Kruthaupts, in 
coordination with CWT and TU, will make the Leased Water Rights available to CWCB for ISF 
use in amounts not to exceed the ISF decreed rates of the ISF water right described in Section 
III herein, and for a period not to exceed 120 days in a calendar year, and up to 3 years in a 
10-year period. 
 

II. Historical Use and Reasonable Estimate of Consumptive Use 

The Coats Bros Ditch water rights that are the subject of this lease are described below, with 
the portion of the rights available under this lease listed in the column titled “Kruthaupt 
Ownership.”  
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Tyler Martineau, Water Resource Engineer, has prepared a report dated October 20, 2014 that 
summarizes the historical diversions, historical consumptive use (HCU), and return flow 
patterns attributable to the Leased Water for both average year and dry year (2002) 
conditions. See engineering report at Attachment 4.  

 

III. Proposed Use 

In years when this lease is implemented, the Leased Water will be used for split season 
irrigation and ISF use.  During the early irrigation season, from approximately April through 
June 30th, the Leased Water will be used for irrigation of hay meadows and pasture grass on 
the same land historically irrigated by those rights.  Beginning July 1st and continuing through 
the end of the historical irrigation season in late October, irrigation will be suspended and the 
water rights will be made available for instream flow use by CWCB.  However, pursuant to 
Paragraph 1c. of the Lease, the Kruthaupts may extend the irrigation use of the Water Rights 
through July 31 (August 1st instream flow start date) so long as they provide written notice to 
the CWCB, CWT, and TU on or before May 31st of each implementation year.  Written 
notification will also be provided to the Division Engineer.  

The ISF water right to be benefitted by this lease is listed below: 
 

Case No. Stream Segment Approp. Date Segment 
Length 

Amount 

4-80CW132 
(Segment 2) 

Tomichi 
Creek 

Marshall Creek 
to Quartz Creek 

3-7-1980 25.2 miles 18 cfs 

 
Diversions attributable to the Leased Water are fully depletive to Tomichi Creek in the 
segment of the stream between the point of diversion and the point of historic return flow, 
located just upstream from the Goodrich Ditch Alternate Point of Diversion (Reach 1 on 
Attachment 1).   
 
This lease seeks to use the historical diversions identified in Tables 1 and 2 below for ISF use 
in the approximately 2.6 mile segment of Tomichi Creek between the Coats Bros Ditch 
headgate and the point of historical return flow to Tomichi Creek. 
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TABLE 1: Historical Diversions Available for July 1
st 

ISF Use
1 
 

(Reach 1: Tomichi Creek from Coats Bros Ditch headgate to point of historical return flow)  
 

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

Avg. AF 0 0 0 113.7 22.6 31.6 35.2 0 0 0 0 0 

Avg. cfs 0 0 0 1.85 0.37 0.53 0.57 0 0 0 0 0 
2002 
Dry 
Year cfs 

0 0 0 1.22 0.03 0.38 0.33 0 0 0 0 0 

 
 

TABLE 2: Historical Diversions Available for August 1
st 

ISF Use
2 
 

(Reach 1: Tomichi Creek from Coats Bros Ditch headgate to point of historical return flow) 
 

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

Avg. AF 0 0 0 0 22.6 31.6 35.2 0 0 0 0 0 

Avg. cfs 0 0 0 0 0.37 0.53 0.57 0 0 0 0 0 
2002 Dry 
Year cfs 0 0 0 0 0.03 0.38 0.33 0 0 0 0 0 

 
 
The HCU for the Leased Water was computer by Mr. Martineau based upon irrigation of 165 
acres of pasture grass and hay.  Mr. Martineau also completed AWAS modeling to characterize 
the amount and timing of return flows.  Tables 3 and 4 below reflect the net stream depletion 
available for ISF benefits in Tomichi Creek downstream from the point of historical return 
flow.  This lease seeks to use the historical net stream depletion to benefit ISF water rights 
for an approximately 9.7 mile segment of Tomichi Creek between the point of historical 
return flow and the confluence of Quartz Creek (Reach 2 on Attachment 1). 
 
 
TABLE 3: Historical Net Stream Depletion Available for July 1st ISF Use3  
(Reach 2: Point of historical return flow to the confluence of Quartz Creek) 

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

Avg. 
AF -0.03 -0.01 0 74.07 3.49 14.54 16.53 -5.62 -1.94 -0.69 -0.25 -0.08 

Avg. 
cfs 

0 0 0 1.2 0.06 0.24 0.27 -0.09 -0.03 -0.01 0 0 

2002 Dry 
Year cfs 

0 0 0 0.80 -0.10 0.20 0.16 -0.05 -0.02 -0.01 0 0 

 

                                                 
1 Table 1, Martineau report, Field Headgate Delivery, July through October ISF use; and Table 6 
2 Table 2, Martineau report, Field Headgate Delivery, August through October ISF use; and Table 7 
3 Table 1, Martineau report, Net Historic River Depletion, July through October ISF use; and Table 8 
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TABLE 4: Historical Net Stream Depletion Available for August 1st ISF Use4  
(Reach 2: Point of historical return flow to the confluence of Quartz Creek) 

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

Avg. 
AF 

-0.03 -0.01 0 0 14.75 18.35 17.89 -5.14 -1.76 -0.63 -0.22 -0.08 

Avg. 
cfs 

0 0 0 0 0.24 0.31 0.29 -0.09 -0.03 -0.01 0 0 

2002 Dry 
Year cfs 

0 0 0 0 0.02 0.24 0.18 -0.05 -0.02 -0.01 0 0 

 
During years in which this lease is implemented, instream flow use will begin on July 1st.   The 
amount of water to be claimed for Reach 1 is identified in Table 1, and the amount of water 
to be claimed for Reach 2 is identified in Table 3.  However, if the Kruthaupts exercise their 
option to extend irrigation through July and initiate instream flow use on August 1st, this lease 
will use the amounts identified in Tables 2 and 4.  The water claimed for ISF use in each 
reach will be used to supplement the Tomichi Creek ISF water right up to the total amount 
decreed to the ISF water right (18 cfs). The Leased Water will only be used to supplement 
instream flows in Tomichi Creek within the historical irrigation season from April through 
October.  
 
Under this lease proposal, 165 acres will be removed from irrigation during the latter part of 
the season in years when the lease is implemented for ISF use. Return flows will be 
maintained as needed to prevent injury to other water rights. During the irrigation season, 
return flows will be maintained by leaving that portion of the historical diversions in the 
river.  However, in Table 3, Mr. Martineau has identified the need to replace depletions to 
Tomichi Creek during the month of August only when the lease is implemented beginning July 
1st of a 2002 type dry year.  There is no irrigation season depletion when lease 
implementation is delayed until August 1st of a 2002 type dry year (see Table 4). Therefore, to 
prevent injury to downstream senior water rights under the July 1st dry year implementation 
condition, CWCB would either 1) secure sufficient in-basin augmentation water to replace 
depletions to Tomichi Creek during the month of August, or 2) delay ISF use and lease 
implementation until August 1st .  
 
During the non-irrigation season, return flows will be replaced any time a valid water right 
call is in effect.   The Martineau report did not identify any historical, non-irrigation season 
calls on either the Gunnison River or Tomichi Creek.   However, the report indicates that calls 
from the Redlands Power Canal water right (located downstream from Blue Mesa, Morrow 
Point and Crystal Reservoirs) are possible any time of year.  Additionally, the CWCB’s ISF 
water right on Tomichi Creek could experience small shortages during the non-irrigation 
season, and could potentially place a call for water.   CWT has discussed possible 
augmentation sources with Upper Gunnison WCD, if needed, to replace depletions to a 
potential winter call on the Gunnison River downstream from Blue Mesa Reservoir.  CWT has 
also had discussions with CWCB regarding the potential impacts, probability of a winter 

                                                 
4 Table 1, Martineau report, Net Historic River Depletion, August through October ISF use; and Table 9 
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instream flow call, and the need to provide replacement water to the instream flow water 
right under this temporary lease.    
 
In the event that Tomichi Creek and/or the Gunnison basin are projected to experience 
drought conditions during an implementation year, CWT, TU and CWCB seek approval from 
the Division of Water Resources to claim historical diversions and net depletions consistent 
with the dry–year yields for the Leased Water, which are assumed to be equal to the yields 
available in 2002. The DWR Surface Water Supply Index (SWSI) for Division 4 will be used to 
determine whether drought conditions exist (Figure 1). If the March SWSI index is equal to or 
less than the value reported in 2002, the amount of the lease will be equal to the 2002 
diversions and calculated HCU (Tables 1-4).  If this lease is exercised in non-drought years, 
CWT, TU and CWCB will use the historical diversions and net depletions consistent with 
average year conditions as presented in Table 1 of the Martineau report.   
 

 
 
FIGURE 1 – Surface Water Supply Index (SWSI), Division 4, Gunnison River 
 
 

IV. Terms and Conditions to Prevent Injury 

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

 The term of this lease shall begin on the date the State Engineer approves this 
temporary loan and will terminate on December 31, 2024. 

 Each year of the lease agreement, prior to commencement of the irrigation season, 
CWCB shall notify the State and Division Engineers whether the lease will be 
implemented for that year.   

 For years in which the lease is implemented, CWCB shall notify the State and Division 
Engineers of the date on which the split season irrigation use will terminate and the 
date on which the instream flow use will begin. 

‐5
‐4
‐3
‐2
‐1
0
1
2

Division 4 ‐ Gunnison
DWR SWSI Values

2002 SWSI

2003 SWSI

2012 SWSI

2013 SWSI





X

X

X

X

X

X

X

X

X

X

X

X

X

XX

X

X

X

X

X

X X

X

X

X

X

X

X

X

XX

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

!

!

#

#

G u
nn

iso
n R

ive
r

Marshall Creek

Tomichi Creek

Quar
tz C

ree
k

TOMSARCO

09117000

COATS
BROS
DITCH

Gunnison

Sargents

4-80CW132A
Tomichi Creek,
  Marshall Creek to
  Quartz Creek
Approp. date: 3/17/1980
18 cfs (1/1 - 12/31)

3

4
2

1

7

6
5

Created 12/11/2014

I
0 2.5 51.25

Miles

Service Layer Credits: Sources: Esri, HERE, DeLorme, TomTom, Intermap,
increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN,
Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong),
swisstopo, MapmyIndia, © OpenStreetMap contributors, and the GIS User
Community

Kruthaupt Ranch, Coats Brothers Ditch

The Colorado Water Trust is a private,
non-profit organization that engages in
and supports voluntary efforts to restore
and protect streamflows in Colorado to
sustain healthy aquatic ecosystems.

1420 Ogden Street, Suite A2
Denver, Colorado 80218

phone: 720.570.2897
www.coloradowatertrust.org

X Termini of Decreed Instream Flow Rights

Streams with Decreed Instream Flow Rights

Ephemeral and Intermittent Streams

Perennial Streams

# Active Stream Gages

# Historic Stream Gages

Coats Brothers Diversion Structure!

! Cities and Towns











































































































I

P
If

5

b

I

N

fl
M

wll 1
r

C

T r5
C

l

I l
f

E 0 if b

IN THE DISTRICT COURT QF TEE SEVENT d JUDICIAL DISTRICT OF THE STATE

OF COLORADO sitting within and for the County of Gunnison on this Tuesday

morning May 1st A D 1894 Court opened at 9 50 o clock pursuant to ad

journment this being the 15th day of this regular April Term

Present Hon W H Gabbert Judge
M C Deering Esq Sheriff
John H McCormick Clerk

Hf X Hh

That the several ditches drawing their s1Jpply of water from the Tomichi

Creek and its tributaries in said Water District No 28 be tWo the same are

hereby numbered according to the elate of their several and respective construc

tions and appropriations and said dates are hereby determined and decreed as

follows towit

Pl clr No 1 Biebel Ditches Nos 1 and 2 September 50 1876

December 51 1877If No 2 Cabin Creek Ditch

No 3 Kennedy Ditches Nos 1 and 2 March 15 1878

No 4 A B Coats Ditch April 15 1878

1 No 5 Pioneer Ditch May 51 1878

7

fr1t

b

q

No 6 Razor Creek Ditch 25 1879May

No 7 Monson McConnell Ditch May 31 1879

No 8 Hirdman Ditches Nos 1 2 Muy 31 1879

No 9 Ov en Redden Ditch November 50 1879

No 10 Hartman Ditches Nos 1 illld 2 December 51 1879

10

I r

No l McCanne Ditches Nos 1 2 2 December 31 1879

No 12 Snyder Ditches Nos 1 and 2 May 31 1880

1 No 15 Needle Creek Ditch May 31 1880

Z No 14 S Davidson Co Ditch June J 1880

1 4

s
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13 Oifk No 15 D A McConnell Ditch June 1 1880

13 No 16 Cox McConnell Ditch May 31 1881

I Lot No 17 Goodrich Ditch May 51 1881

No 18 Coats Brothers Ditch May 51 1881

IS No 19 Gullett Tomichi Irrigating Ditch May 15 1882

15
No 20 Owen No 1 Ditch December 31 1883

lto 9
2 Ditch May 31 1885No 21 Owen No

I

11 No 22 Jennings Elsen Ditch December 31 1885

ri No 23 HellulUth Ditches Nos 1 and 2 December 31 1887

I No 24 Arch rrrigating Ditch December 31 1887

And it is further ordered adjudged and decreed that the amount of

water adjudged to said several ditches on their respective priorities as afore

said per second of time be and the same is heretv computed and declared to be

as follows towit c Ft

5 111
5 6

r I
31 5S

0 25

10
65 I

53
190

v

No 1 Biebel Ditch No 1 050 acres of land 2J8 3 4 statutory inches

v

Biebel Ditch No 2 200 acres of land 15 statuto17 inches

s No 2 Cabin Creek Ditch 40 acres of land 25 statutory inches

No B Kennedy Ditch No 1

Kenned 1 Ditch No

120 acres of land 75 statutor inches

80 acres of land 50 statutory inches
I

02 I

150

t II
I lr
90

2 60

0 10 4d

No 4 A B Coats Ditch 160 acres of larid 100 II

No 5 Pioneer Ditch 640 acres of land 400 II II

No 6 Razor Creek Ditch 154 acres of land 96r II II

1
J

75C 1No 7 Monson iicConnell Ditch 200 acres of land 125 tatutory incbe s

1
No 9 OwenRedden Ditch 560 acres of land 550 statutory inches 9 n

No lO Hartman Ditches Nos 1 and 2 2 cres of land 75 statutory inChe 9s1

NO 8 Hirdman Ditches Nos 1 2 mid 3 160 acres of land 100

statutoIJ inches
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11

11

II

It

13

IJ

11

It

IS

IS

16

17

7

g

c It

o

If r No 11 McCanne Ditches Nos 1 2 3 520 acres of land 325 stat in

No 12 Snyder Ditches Nos 1 and 2 520 acres of land 200 statutory in

v

Uo 13 Needle Creek Ditch 3 20 acres of land 200 statutoIy inches
v

No 14 S Davidson Co Ditch 950 acres of land 595 5 4 stat in

v

No 15 D A McConnell Ditch 40 acres of land 25 statutory inches

No 16 Cox and McConnell Ditch 60 8cres of land 37
v

IIII

No 17 Goodrich Ditch 320 acres of land 200 statutoFY inches

No 18 Coats Bros Ditch 80 acres of land 50 statutoFY inches

No 19 Gullet Tomichi Irrigating Ditch 510 acres of land 318 3 4
statutory inches

No 20 Owen No l Ditch 160 acres of land 100 statutoFY inches
J

No 21 Owen No 2 Ditch 10 acres of land 25 II II

No 22 Jennings Elsen Ditch 190 acres of land 118 3 4 statutoFY in

No 23 Hellmuth Ditches Nos 1 and 2 100 acres of land 6212
lv

5514 stat inches

IT

No 24 Arch Irrigating Ditch 882 acres of land

That the entire amount of water appropriated from the Tomichi Ureek

and the following n ed tributaries thereof in said Water District No 28 under

IT

Cu Ft
8 46It v

2 fd

5 20 g
v

v

15 46z

65

q 11
l972
I

5 20
f

130l
v

830f

2 60

i v

65

J

3 09 2
v

1 1

162 I

v
5

14 46 14J S

the priorities above decreed is hereby adjudged and decreed respectivelT as follows

Tomichi Creek 5662 acres of land 3538 3 4 statutoIj inches per second of time

Tie Creek 100 IT IT II 62 1 2
II It 11 It It It

Needle Creek 360 11 11 It 225 It II It
It 11

Razor Creek 994 II IT II 621 1 4 n 11 II 11 It II

Cabin Creek 40 II n II 25 11 11 II n II It

Stubb s GulCh 120 II II II 75 II 11 II II II II

Totals 7276 11 II II 4547 1 2 II II II II 11 II

And more particularly in regard to said Ditches aIle their appropriations

of water respectively as follows towit

5
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4 Ditch No 1 Priority No 1

y The Biebel Ditches Nos 1 and 2

That said Ditches are entitled to Priority No 1 Th are claimed Qy

Dora W Biebel The headgate of said Ditch No 1 is located at a point on the

North bank of Tomichi Creek from which the 1 4 corner between sections 3 and 4

JT3f Township 49 N R 1 E N M M bears N 730 W 930 feet It is a Ditch used for

the irrigation of lands taking its supply of w ter from said Tomichi Creek and

that there are 550 acres of land lying under said Diteh vd ieh have been irrigated

by its waters and it is hereby adjudged and decreed that there be allowed to flow

into said Ditch No 1 from said Tomichi Creek for the uses and purposes aforesaid

and for the benefit of the parties lawfull jl entitled thereto under and by virtue
I

of said appropriation by original construction and actual appropriation so much

watcJt as will flow trtIough said ditch as the smue is at present constructed not

to exceed 218 75 statuto J inches per second of time

The headgate of said Biebel Ditch No 2 is located at a point on the

north ban of Tomichi Creek from which the 1 4 Corner betweel Sections 3 81ld 4

in Township 49 N R 1 E N M M bears 730 930 feet It is a ditch used

for the irrigation of land taidng its supply of water froi said Tomichi Greek

and that there are 200 acres of land lying under said Ditch hich have been ir

rizated by its waters and it is hereqy adjudged ffi1d decreed that there be

allowed to flow into said Biebel Ditch No 2 from said Tomichi Creek for the

uses and purposes aforesaid and for the cenefit of the p rt es18 fully entitled

thereto under and by virtue of said appropri3ti m br original construction and

actual appropriation so much water as will floVi throuh said Ditch as the same

is at present constructed not to exceed 125 statutor inches per second of ime

and that said Biebel Ditches Nos 1 and 2 combined constitute Priorit T No 1

in said Water District No 28

4



r

1

Ditch No 2 Priority No 2

Cabin Creek Ditch

That saici Ditch is entitled to Pr iority No 2 It is claimed by I W

Jennings The he8dgats of said Ditch is located at a point from vrhence the S E

Gorner of the S W 1 4 of N E 1 4 Sec 12 T 49 N R 1 E N M M bears

S 540 30 E 2340 feet

It is a Ditch used for the IrrigatiJn of land teking its supply of

water from Cabin Creek Cl tributarof Tomichi Creek and that there is forty 40

acres of land lying under said ditch v hich have been irribatedby its waters

And it is hereby adjudged Ule decreed that there be dlowed to flow

int6 said ditch from said Cabin Creek for the use aforesaid for the benefit of

the party lawful13T entitled thereto under ane virtue of said appropriation

by original construction ffild actual appropriation Priority No 2 so much

vater 8r3 will flov thro 6 said ditch as the same is et present constructed not

to exceed twenty five 25 statutory inches per second of time

Ditch NO 3 Priority No 3

Kennedy Ditches Nos 1 and 2

That said Ditches together are entitled to Priority No 3

They are claimed b T James Kennedy and J H Kennedy

The head ate of Ditch No 1 is located at a point whence the S E

Corner of Section 17 Townslup 48 N R 3 E N M M bears N 810 40 E 2150 Feet

The headgate of Kennedy Ditch No 2 is locatee l e paine lThence the S E Corner

Section 17 T 48 N R 3 E N M M besrs S 730 40 E 1890 feet They are

Ditches used for t1e irriCcltin of 18 lC1 taking their supply of vmter from Razor

Creek a tributary of the Tomichi Creek That tLere is lying under said KerL1edy

Dltcl No 1 ro tl8 l unr rco l an 1 trc JltJ or
V 1 oil l l C IA V

j Ji U acres of 1311d v r icl1 1a8 been irrigated

bJ its waters And tl1 1G thre is lTins under said Kcnnect Ditch No eight3 80
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acres of land wr ch has been irrigated by its waters

And it is herebadjudged and decreed that there be allowed to flow into

said Kennedy Ditch No 1 from said Razor Creek so much water as will flow through

said ditch as the same is at present constructed not to exceed seventy five 75

statutory inches per second of time

And th ct there be allowed to flmy into said KennedJT Di tel iJo 2 from

said Razor Creek so nuch imter as will flow thrOUgll said Ditch as tbe same is at

present constructed not to exceed fifty 50 statutory inches per second of time

for the uses aforesaid for the benefit of the Jarties lawfullT entitled thereto

under and by virtue of said appropriation by original constl ction and actual

I

appropriation

Ditch No 4 Priority No 4

A B Coats Ditch

That sEdel
JJitch

is entitled to Priority No do

It is claimed by A B Coats

TIle 11er dgate of said lJitc L lS locrited et3 point nlenee tile t VJ

corner of Sec 4 T 18 N 11 3 E 1 lJl 11 beal S S 70003 W 3956 feet It

is a ditell used for the in igatin of land takins its supply of tI rom Hazor

Creek and there is lying under said Ditch 160 One I IlLYJc1red ane Sizty Acres of

land hich has bEen irriate0 bJ its waters lind it is hero adjuded and

decreed that there be 811ov ed to flow into said Ditcl frOlt said htlzor Greek for

the use aforesaid 816 for the benefit of the perty lm full entitled thereto

Ulder and b virtue of S8 l prolristiol1 by oric iJ9J onstrUc iC 1 nne 8ctual

a ppropri9 tion 11riorit ITo 4 so Inucl yt teJs ill flow tllrO lc Gs ici Ditch 13 8 t e

3C 8 is BtFC8sent constructed not to exceed One ELmdred 100 statutor inches

per seconCl of time

6



r

Ditch No 5 Priority No 5

Pioneer Ditch

T lSt saicJ Ditch is entitled to PrioritNo 5

It is claimed b Alonzo Hartman E H Hartm8u 8 nd Outeslt Brothers

TIle l esu tgate of sBi6 Ditch is locnt o at a point fr O L W11ic1 t11e N W

Corner of t118 S VI 1 4 of S E 1 4 of bectioYl 1 T 49 IT 1 W IT IvI IJI

bears N np 50 H 1350 feet It is e ctiel used for t18 irrigotion of land

tal iag its SUP1Jl of 7ctar fI OTl T01 iliclli Gree1 and tl sre is j lilC L1Il ler said

Di teh Six Hundred and Forty 640 acres of land irhich has been irrigated by its

waters Ane it is hereb adjudgea and decr 8 that there be allowed to flow

intlo said Ditch fro l s iCc Tomichi Creek for U e uses 2fores8 id s l1d for the

benefit of the parties Lff111r entitled thereto under cnd 17 virtuDr said

appropriation b r original construction end e ctual sppropria tion Priority No 5

so much 1i TP eI VTl L flow n o l C1 Dl th i
V v

oJ n U 1 lu J 1 V I senne is at preS811G con

structed O O rcooa FO r j 1 1 lI 8Q 400 RtlJtOY TlJ J J v tJ inches of wster er second

of time

Ditch No 6 Priority No 6

Razor Creek Ditch

Th8t said Ditch is cntitied to Priority No 6

It is claimed br Samuel Parrott at 81

The headgats of said Ditch is located at a ooint N 310 10 E 990 feet

from the 2 VJ Corner of Section 20 rr i8 N R 3 E L 11 11

It is a Ditch used for the irrigation 01 land its 3upp1y of

V 8tcr frOIll Ro zor C r8s1c c v tritn lttlr of tl1G TOl1ict1 i Cros c rld tl 8l8 J S lling under

soJd Ditch 6ne Hundred and Fifty four 154 ecres of lanewhich has been irrig8tecl

br its OX S Ln6 it is hereb8djudtsd and decreed that ther be dlowed to

floVI into SE id Ditch fro il salCL
l

ll ELZO C CIlse Jr tile 11se aforeSB id 11Ci for the

7



parties 1 f1ll1 cntitled t18r tO 1111der and br virtue of fprOpI iEttiorl

1 T

oritineil con rtrl 1ctiotl and r ctuel ci IJroprie tion Pr cIi No G c ll UC j T t r

S
y

ill flcr c 32 lC Ditcr2 3 2 tl e same is at rresent C 112 trlJct c 1101 to e ceed

inety six c l1Cl One fourth 96t ste Lutorr inches Of ibtJC eCU11 t 0 tin18

See Page a A for
Ditch No 7

Ditcl c No 8 PrioritJ No 8 v

HirCIi Dn DitcLes Nos 1 2 nd Z v

That 32 ic 1 itc11GS o re 811titIed to Priori No 8 Said Ditches are

clairBed b E o Hird 1 j 11 Tt e headgate of s80id Litcrl rIo 1 is loce ted 3t 0

point 645 fret SOLrb l 40 30 E from the soutL entcr corner of Sec 17 T 48

N li 3 1 1 1 1 Tl18 1l adbc te of said Di tell IJo is locatscl ct a foint

490 feet
I

0 uo 5 E frJc tLe sou1ch C Sl1t3I C JrI1Cr of S 10 ecticL 17 9nd the

hea lgate of S i 1 Iiitcb JG u is 10c ed ct a JOillt 700 fee N 830 7

iJ from the

south center corner of se icl Section 17 T 4 8 Ii f E 1

Hi i

TlleJ sre Ditcles usee for the irribatJ r of l1d tali ing trleir SUPlJ

of YVGter froEl 31 Z01 Creek v triIJlJtcI
v

of 1 ieri Creelnd th8r 8 is lJ irlg llnGel

sb ic Di tclles cne IilJ11cLred o d 2ixt 160 cr 2 f1C jld 1yllich 11lis 1 c en irl ig8ted

tlY t118 wEtGrs fr ll sc id clitcbes 1 r16 it is herebJ r ELdjuc1i ed D lld deeread trl8t

there be allovmd to floy into said Ditches 03 1 2 cnG throe collectively

fr OL1 said Ee zcr Cree1 for t118 lJse cforesc id l1cl fot11c bOllsfit of tl18 parties

lawfullJ en itIed thereto under and b r virtue of said D ijpropriatinn oJ originel

construction ane 8ctua1 cpproj riEition Pl iority Ho 8 S l iluch iiL tcr 2 till

fIarI tllrO I b S8 ic1 Ditcl es 8 S tll8Y aIS Ct i TCGsnt CC
lstrl1
cts6 l ot t e ceecl in

ell of SELic DitC1J 8S OXle l11J lldrcc2 100 ata Gllt OJ 0 I 1381 second of time

Ditcb No 9 Priority No 9

Owen Redden Ditch

1
I 1C v Selid 1itcl C

l entitled to Priority No 9

It is LciE1GC by VJilliaEl 011Y 3r T dedd211 LllG TT
i Ol nst 3 i d

8
C rr fJ



I
re

eo
ror

Ii
1 itg

e F
1

CI 1

tJn erll1ecd 7 cOI7 c ho 5

The 118od ate of sui DitclJ is loceted at 3 iHJirlt frOiTI ihicl tl18 3011th

ce Lltcr of Sec 15 T 46 N R 4 E N M bears S 780 N 1060 feetcorner

It
r

lor tl e irri2ati r1 of lsl ld t cirlC its Sllppll of vIatelis a cLitcb CtS8G

from Tomichi under said DLtc u

T 5f r
I c lr T 8 e nd v nr l 0 Vtl vCreel tllr3r e is l TillSEncl

acres O 1 11d f 711icll been irrigated bJ the gaters from said Ditch Ancl it isr r
J W I

hereby 8cijudgsd aile c ecre8d that tLerc be allov ed tf flow into said Di tell from

said Tomiclli Creelfor tlP 1188 2foreS2ic1 fOl the benefit of le p rties J e vJ f1111 r

entitled tl ereto lJllder ild by virtue of appropriation YJ originE l construcC Ori
uLVt

tion and 8ctu8 1 apropriation Priorit No 9 so lUGh V 8 ter as will flmtbrough

said I1itctl e 3 saIne is ct jreS811t COllstr letsc 11 t exceed llree IIundred ancl

Fifty 350 sto tll COrr lncnes of vIe tel per second of time

Ditch No 10 Priority No 10

Hartman Ditches Nos 1 and 2

That said Ditches cre entitled to Priority No 10

Said Di tchef are claimed by Alonzo Eartman

Tlle headgats of DitCt No 1 is loceted at Oc point fro vThich t e c E

corner of I he S 1i 1 4 0 T c 1 4 oF C
c 1 1 TLJ JJ I L JJ i we L M bears

C

49 I H 1 E T Tvl

S 510 30 W 320 feet
5n p 5Z 7

The headgate of Ditch No is located at a point from which the S E

corner of the S E 1 4 of 11 E 1 4 of Sec H 1 c9 N R 1 E N lVI M bears

South 310 30 West 320 feet

They DJe ditches used for tlee irritation of land taking tleir supplJT

of VIator from Stubbs Gulch a tributar r of the TJmichi Creek and there is lying

under said Ditches os 1 and 2 One Hundred snd Twenty 120 acres of land which

has been irrigateo by the waters of said Ditches Lnd it is hereby adjudged and

decreed that there be e lloVied to flow into said H8rtI 18 n itches Nos 1 and Z

collectively from said Stubbs GulcL for tLe use aforesaid for the benefit of the

9
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Ditoh No 7 Priority No 7

Monson MoConnell Ditoh

That said Ditoh is entitled to Priority 10 7

It is olaimed by W B Monson and D A McConnell

The headgate of said Ditoh is located at a point on the East side of

the Tomioh Creek in the N E 1 4 of Seo 12 T 48 N R 5 E N III M S 210 25

E 1540 feet from the N 1 40orner in said Seo 12

It is a Ditoh used for the irrigation of land taking its supply of
I

water from the said Xomiohi Creek and there is lying under said Ditoh two

hundred 200 aores or land whioh has been irrigated by its waters

And it is herebyadjudged and deoreed tbatthere be allowed to flow in

to said Ditoh from said Tamiohi Creek for the UBe aforesaid for the benefit of

the parties la entitled thereto under and by virtue of said appropriation

by original oonstruction and aotual appropriation Priority No 7 so much

water as will flow through said Ditah as the same is at present construoted not

to exoeed one hundred twenty five 125 statutory inohes of water per seoond of

tille

8 A



parties lE wfullr entitled thereto l mder and by virtue of said appropriation by

original construction and actuol oppropriEi tion Prioritl No 10 so much water

as vlill flothrough said Ditches as they are Dt present construete not to

exceed SeyentjT five 75 stc tutor
T inches of ater er secone of time iLl all of

said ditches

Ditch No 11 Priority No 11

McCanne Ditches Nos 1 2 and 3 JI 1 rl
0 Y 0

f J 1

Il fI 1 s3

Tht said Ditches aTe entitled to PrioritHo 11

Theare cIsiilled by D J McCanne

The headgate of Ditch No 1 is located at e Joint from y nich the E 1 4

corner of Sec 12 T 49 N R 1 E N NI IvI bears N 80 50 V 580 feet

The heedgate of Ditch No 2 is located at Joint from whiclc the corner

at the center of the S W 1 4 of Sec 12 T 43 N R 1 E N Ill lVi bears

s 300 30 W 1320 feet

The headtate of Ditcll rIo 3 is located at a point from wilicl1 the N W

corner of Sec 12 T 49 N R 1 E N M M bears N 340 E 2260 feet

The T are ditches used for the irrition of lc nd taking their supply

of water fro TomiChi Creek and there is lying under said Ditches Nos 1 2 and 3

Five Hundred Twenty 520 acres of land which has been irriiated bl the waters

from said ditches

lmd it is hereby adjudged and decreed that there be allov e5 to flow

into said Ditches Nos 1 2 Bnd 3 collectiyel from Steid Tmichi Creek for

the use aforesaid for the benefit of the parties lav1ful1y entitled th8reto

under and b virtue of said appropriation bJ original construction and actual

appropriation Priority 10 11 so rnuch VDter as will flow tbrouE Jc said Ditches

as they are at presel1t constructed not te exceed in all of saidDi tches tbree

Hundred and Tv enty five 325 statutory inches 01 i ister per second of time

10



Ditcbes No 12 Priority No 12

SIVder Ditches Nos 1 and 2

That said JJitches are entitled to Priority No 12 They are claimed

by William SD1der

The headgate of Ditoh 10 1 is located at a point S 510 10 E 1000

feet from the S W corner of See 20 T 48 N R 5 E H M M

And the headgate of Ditch No 2 is located at a point S 510 10 E

1000 feet from the S W corner of See 20 T 48 N R 5 E N M M

They are Ditches used for the irrigation of land taking their supply

of water from Razor Creek a tributary of the Tomich Creek and there is lying

UDder said Ditches Three Htmdred and lwenty 520 acres of land which has been

irrigated by the waters frqa said Ditches And it is hereby adjudged and decreed

that there be allowed to flow into said S der Ditches Nos 1 and 2 coll ctively

from the waters of said Razor Creek for the use aforesaid and for the benefit of

the parties la entitled thereto under and b1 virtue of said appropriation

by original construction and actual appropriation Priority No 12 so much

water as will flow through said Ditches as they are at present constructed not

to exceed in all of said Ditches two hundred 200 statutoI1 inches of water

per second of time

Ditch No 15 Priority No 15

Needle Creek Ditch

That said Ditch is entitled to Priority No 15

It is claimed by J A Millspaugh and James Young

The headgate is located at a point from whence the S E corner of

Sec 15 T 48 N R 5 E bears S 260 08 E 950 feet

Itris a ditch used for the irrigation of land taking its supply of

water from t e Needle Creek a tributary of the Tandehi Creek and there is lying

11



under said Ditch Three Hundred and Twenty 520 acres of land which has been

irrigated by the waters from said Ditch

And it is hereby adjudged and decreed that there be allowed to flow

into said Ditch from said Needle Creek for the use aforesaid for the benefit

of the parties lawfully entitled thereto under and by virtue of said appro

priatian by original construction and actual appropriation Priority No 15

so much water as will flow thraug4said Ditch as the same is at present con

structed not to exoeedTwo Hundred 200 statutory inches of water per second

of time

12
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Diteh No 15 Priority No 15

I A MeConnell Ditch

That said Ditch is entitled to Priority No 15

It is claimedby D A McConnell

The headgateof said Diteh is located at a point on the N W bank

of a slougl1from Tomich Creek in theSe W 1 4 of N E 1 4 See 12 T 48

N R 3 E I M I N 300 W 700 feet from the S E corner of the N E

eorner of said See 12

It is a ditch used for the irrigatiou of land taking its supplJ of

water frOTomiehi Creek and there is lying under said Diteh forty 40 aores

bt land whieh has been irrigated by its waters

And it is hereby adjudged and deoreed that there be allowed to flow

into said Diteh trom said Taniah Creek tor the use aforesaid for the benetit

of the parv1a1lft1l1y entitled thereto tmder and by virtue of said appropriation

by original oonstruetion andaetual appropriatiaa Priority No 15 so muoh

water as will flow thrOllgh said Ditch as the same is at present eonstrueted not

to exeeed twenv five 25 statutory inehes of water per seoond of time

Ditch No 16 Priority No 16

Cox MeConnell Diteh

That said Ditch is entitled to Priority No 16

It is claimed by D A MeConnell aad Bush

The headgate is loeated at a point S 370 w 1523 feet from the B 1 4

corner in See 7 T 48 B R 4 E N M M

It is a ditch used for the irrigation of land taking its supply of water

from Tomieh Creek aad there is ing under said Diteh sixty 60 aeres of land

Meh has been irrigated by its waters

And it is hereby adjudged and deereed that there be allowed to flow



into said Ditch from said Tomicbi Greek for the use aforesaid and for the benefit

of the parties lawfully entitled thereto under and by virtue of said appropriation

by original eonstruction and actual appropriation Priortiy No 16 So much

water as will flow thrOl1gh said Ditch as the sameis at present constructed not to

exceed thirty seven and one half 57 statutory inches of water per second of time

Ditch No 17 Priority No 17

Goodrioh Ditoh

That said Ditch is entitled to Priority No 17

It is claimed by John T PuliD

The headgate of said Ditch is located at a point from which the S W

S I 0 Wcorner ofec 28 49 N R 5 E N M M bears N 51 56 5115 feet

It is a ditoh used for the irrigation of land taking its BUPPlJ of

water from Tomich Creek and there is iDg under said Ditch three hundred and

twenty 520 acres of land whioh has been irrigated by its waters And i is

hereby adjudged and decreed that there be allowed to flow into said Ditoh from

said Tomiohi Creek for the use aforesaid and for the benefit of the parties law

fl1llr entitled thereto under and by virtue of said appropriation by original

construction and actual appropriation Priority No 17 so muoh water as will

flow through said oi tah as the same is at present constructed not to exoeed two

hundred 200 statutoryinches of water per second of time

Ditch No 18 Priority No 18

Coats Brothers Ditch

That said Ditch is entitled to Priority No 18

It is elaimedby J B Coats and A B Coats

The headgateof said Ditch is located at a point whence the S E corner

of Sec 3 T 48N R 5 E N M M bears s nO 49 E 2400 feet

It is a ditch used for the irrigation of land taking its supply of water

14
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from Tomichi Creek and thereislyiDg under said Pitch Elg ty 80 acres of land

which has been irrigatedby its waters and it is hereby adjudged and decreed that

there be allowed to flow into said Ditoh fram said Tomichi Creek for the use afore

said for the benefit or tlaeparties law1 eDtitled thereto UDder and by virtue

of said appropriation by orig1Da1 construction and aetuaJ appropriation Priority

No 18 so DOa water as will f1ow thrCllgh said Ditah as tlae same is at present

construotednot to exceed Fifty 50 statutory inches of water per second of time

Dttoa 10 19 Priority 10 19

The Gullet Tomich1 Irrigating Ditch

That said Pitch 1 entitled to Priority 10 19

It 18 cl ed by hsannah Gullett WilliamB Turner and William I

Cromwell

The headgate is located at a poi11t from whenoe the I E corner of

SectioJL 5 If 49 N R IE N M M bears 1 270 E 1915 feet

It isa Ditcllusedfor the irrigation of land taking its supply of

water from Tomichi Creek and there is lijring under said Ditch five hundred ten

510 acres of land which bas Deen irrigatedby its waters And it is hereby

adjudged Jld decreed that there be allowed to now into said Ditch from said

TQm1chi Creek for thellse aforesaid for the benefit ot the parties la

entitled thereto UDder aud by virtue ofaaid appropriation by original con

struction and actutU appropriation Priority Ho 19 so much water as will

flw through said li teh as the same is at presenteonstrueted not to exceed

h
Three Hundred Eighteen and Three fourths 518 5 4 statutory inches of water

per second of time

Diteh 10 20 Priority No 20

Giren No 1 Ditoh

That said Ditch is entitled to Priority No 20



It is claimed by WilliamS der

The headgateis located at a point S 70 50 E 446 feet from the

south c8Dtercornerof Sec 15 T 49 1 R 4 E I M M

It is a lJitch used for the irrigation of land taking its supply of

water from Tomich Creek and there is lying under said Ditch One Hundred Sixty
160 acres of land which has been irrigated by its waters

And it is hereby adjudged and decreed that there be allowed to flow

into said Ditch from said Tomich Creek for the use aforesaid and for the benefit

of the partieslawtuJly entitled thereto W1derand by virtue of said appropriation

by original construotion and actual appropriation Priority No 20 so much

water as will flow thrcmgh said Ditch as the same is at present constructed not

to exceed he Hundred 100 statutory inches of water perseoood of time

Ditch Jo 21 Priority No 21

Owen Ditch No 2

That said Ditch is entitled to Priority No 21

It is claimed by Iilliam S der

The headgate is located at a pointN 850 W 800 feet from the West

center corner of See 21 T 49 1 R 4 E N M M

It isa Ditch used for the irrigation of land taking its supply of

water from Keedle Creek a tributary of the Tomichi Creek and there is lying

under said Ditch forty 40 acres of land which has been irrigated by its waters

And it is hereby adjudgedand decreei that there beallowed to flow

into said Ditch from said Needle Creek for the use aforesaid and for the benefit

of the partieslawtuJly entitled theretolUlder and by virtue of said appropria

tion by original construotion and actual appropriation Priority No 21 so

muoh water as will flow through said Ditch as the same is at present constructed

not to exceed
twenty
five 25 statutoryinohes of water per second of time

16



y Ditch 10 22 Priority 10 22 1

The JenningsElsen Ditch

That said Ditch is entitled to Priority No 22

It is claimed by I W Jennings and J P Elsen

The headgate of said Ditch is located at a point from which the S 1 4

corner of Sec S T 491 R 2 E N M M bears S 210 E 100 feet

It 1s a ditch used for irrigation of land taking its supp of water

from Tomich Creek and there is ing under said Ditch One Hundred and Ninety

190 acres orland which hasbeenirrig ted qy its waters

hd it is hereby adjudged and decreed that there be allowed to flow

into said Ditch for the use aforesaid for the benefit of the parties lawfully

entitled thereto under and by virtue of said appropriation by original construc

tion and actual appropriation Priority 10 22 so much water as will flow

through said Ditch as the saae is at present constructed not to exceed One
I

Hundred and Eightee n and Three fourths 118 5 4 statutory inches of water per

second of time

Ditch No 25 Priority 10 25

Sellmuth Ditches Nos 1 and 2

That said Ditches are entitled to Priority No 25

It is claimed by the heirs of Wendell Hellmuth Deceased

The headgate of Ditch No 1 is located at a point from which the

East ceater corner of Sec 22 T 48 N R 4 E N M M bears I 280 50

E 2640 feet And the head ate of said Ditch No 2 is located at a point from

o

which the East center corner of Sec 22 T 48 I R 4 E N M M bears I 51 50

E 5465 feet

They are Ditches used for the irrigation of land taking their supply of

water from Tie Creek a tributary of Tomich Creek and there is lying under said

11



Ditches One Hundred 100 acres of land which has been irrigated by the waters

from said Ditches

And it is hereby adj11dged81ld decreed tbat there be allowed to flow

into said Ditches Nos 1 and 2 collective from said Tie Creek for the use

aforesaid and for the benefit of the parties law entitled thereto under

3

and by virtue of said appropriation by original construction and actual appro

priation Priority Io 215 so much water as will flow through said Ditches

as they are at present constructed not to exceed SiBty two and One hali 62i

statutory inches of water per second of time to all of said ditches

Ditch No 24 Priority No 24

The Arch Irrigating Ditch

Tbat said Ditch is entitled to Priority 10 24

It is claimed by Kate L Arch

The headgate of said Ditch is located at a point S 550 E 480 feet

from the S E corner of See 18 T 48 I R 4 E N M M

It is a Ditch used for the irrigation of land taking its upp of

water from TomichiCreekand there is ing under said Ditch Eight Hundred and

Eighty two 882 acres of land which has bean irrigated by its waters

And it is hereby adjudged and decreed that there be allowed to flow

into said Ditch from said Tomichi Creek for the use aforesaid for the benefit

of the parties lawf entitled thereto under and by virtue of said appropria

tion by origiBal construction and actual appropriation Priority No 24 so

much water as will flow through said Ditch as the same is at present constructed

not to exceed Five Hundred Fifty one andJ ne quarter 55l statutory inches of

water per second of time

18
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As to the J B Coats Ditches Nos 1 and 2 and the Bert McConnell

Ditch the Court finds that the evidence submitted is indefinite and insufficient

upon which to base a finding and therefore the Court declines to award any

priorities to said Ditches

The claimants of the several Ditches awarded Priorities Nos 4 5 8

9 10 12 17 18 20 21 and 24 in this decree by their Counsel T C Brown

ESq except to the findings and decree of the Court and William Snyder as

claimant of SlVder Ditches Nos 1 and 2 awarded Priority No 12 herein by his

Counsel If C Brown except to the findings and decree of the Court herein aud

on application he is allowed thirty dqs from and after this date in which to

rUe Statement and Petition for an Appeal
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M Tyler Martineau 
Water Resource Engineer 

Water Supply Planning 
Water Rights Engineering 

Water Research for Real Estate Transactions 
Project Permitting and Regulatory Compliance 

 
M E M O R A N D U M 

 
TO:  Anne Janicki and Karen Wogsland, Colorado Water Trust 
   
FROM: Tyler Martineau, P.E. 
 
DATE:  October 20, 2014 
 
SUBJECT: Short-Term Lease of Water Decreed in the Coats Bros Ditch Water for Use as  
  Instream Flows 
 
Executive Summary 

 
The Colorado Water Trust is proposing a short-term lease to the Colorado Water Conservation 
Board of water rights in the Coats Bros Ditch.  The leased water will be used to benefit the CWCB’s 
instream flow water right decreed in Tomichi Creek in Case No. 80CW132 (identified as Segment 2 
in the decree).  Tomichi Creek is located in southwestern Colorado near the City of Gunnison in 
Gunnison and Saguache Counties in Water Division 4, Water District 28.  The portion of Tomichi 
Creek in which this segment of the instream flow is decreed is located between the confluence with 
Marshall Creek and the confluence with Quartz Creek. The following report provides a reasonable 
estimate of the historical consumptive use required pursuant to CRS 37-83-105(2) as a part of the 
approval process for the short-term lease. 
 
Included in this report are estimates of the historic consumptive use and river depletions associated 
with the Coats Bros Ditch water rights.  The Coats Bros Ditch water rights which are to be leased 
include 50% of the two most senior water rights in the ditch, Priority No. 18 and Priority No. 40.  
The amounts to be leased include 0.651 cfs decreed in Case No. CA0946 with an adjudication date 
of May 1, 1894 (Priority No. 18) and 2.50 cfs decreed in Case No. CA1266 with an adjudication date 
of April 29, 1904 (Priority No. 40).  The water to be leased has historically irrigated 165 acres of 
land owned by Gregory Kruthaupt and Patricia Kruthaupt.  The property is referred to in this report 
as the Kruthaupt Ranch.   
 
A summary of average historical diversions, consumptive use and depletions at the river which have 
taken place on the Kruthaupt Ranch under irrigation by the Coats Bros Ditch considering a forty-
four year period of record from 1970 – 2013 and can be made available for instream flow use is 
provided in Table 1.  Three scenarios are presented in the table.  Presented first are the results of an 
analysis of the depletions associated with the full irrigation season which runs from April – October. 
Shown are the depletions that would be made available for instream flow use if historical irrigation 
was discontinued for a full year.  Second is an analysis of the depletions associated with diversions  
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Units Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Annual

Coats Bros Ditch Total

Recorded Headgate Diversions AF 43 423 812 550 76 95 102 - - - - - 2102

Recorded Headgate Diversions CFS 0.72 6.88 13.65 8.95 1.24 1.60 1.66 - - - - -

Kruthaupt Ranch - Priorities #18 and #40

Amounts Available for April - October Instream Flow Use

(With Historical Irrigation Discontinued for Full Year)

Field Headgate Delivery1 AF 8.6 82.5 147.4 113.7 22.6 31.6 35.2 - - - - - 441.6

Field Headgate Delivery1 CFS 0.14 1.34 2.48 1.85 0.37 0.53 0.57 - - - - -

Consumptive Irrig. Water Req. AF 7.8 67.5 100.5 89.0 48.0 40.6 12.2 - - - - - 365.7

Historic Crop CU AF 3.4 45.4 79.9 59.3 11.2 12.9 5.9 - - - - - 218.0

Historic Crop CU CFS 0.06 0.74 1.34 0.96 0.18 0.22 0.10 - - - - -

Net Historic River Depletion2 AF 5.30 52.21 87.36 56.55 -2.50 12.40 15.77 -5.89 -2.03 -0.72 -0.25 -0.08 218.1

Net Historic River Depletion2 CFS 0.09 0.85 1.47 0.92 -0.04 0.21 0.26 -0.10 -0.03 -0.01 0.00 0.00

Amounts Available for July - October Instream Flow Use

(With Historical Irrigation Continued April through June)

Field Headgate Delivery1 AF - - - 113.7 22.6 31.6 35.2 - - - - - 203.2

Field Headgate Delivery1 CFS - - - 1.85 0.37 0.53 0.57 - - - - -

Consumptive Irrig. Water Req. AF - - - 89.0 48.0 40.6 12.2 - - - - - 189.9

Historic Crop CU AF - - - 59.3 11.2 12.9 5.9 - - - - - 89.3

Historic Crop CU CFS - - - 0.96 0.18 0.22 0.10 - - - - -

Net Historic River Depletion2 AF -0.03 -0.01 0.00 74.07 3.49 14.54 16.53 -5.62 -1.94 -0.69 -0.25 -0.08 100.0

Net Historic River Depletion2 CFS 0.00 0.00 0.00 1.20 0.06 0.24 0.27 -0.09 -0.03 -0.01 0.00 0.00

Amounts Available for August - October Instream Flow Use

(With Historical Irrigation Continued April through July)

Field Headgate Delivery1 AF - - - - 22.6 31.6 35.2 - - - - - 89.5

Field Headgate Delivery1 CFS - - - - 0.37 0.53 0.57 - - - - -

Consumptive Irrig. Water Req. AF - - - - 48.0 40.6 12.2 - - - - - 100.8

Historic Crop CU AF - - - - 11.2 12.9 5.9 - - - - - 30.0

Historic Crop CU CFS - - - - 0.18 0.22 0.10 - - - - -

Net Historic River Depletion2 AF -0.03 -0.01 0.00 0.00 14.75 18.35 17.89 -5.14 -1.76 -0.63 -0.22 -0.08 43.1

Net Historic River Depletion2 CFS 0.00 0.00 0.00 0.00 0.24 0.31 0.29 -0.09 -0.03 -0.01 0.00 0.00

1Amount available for instream flow use immediately below the headgate of the Coats Bros Ditch (Reach 1). 
2Amount available for instream flow use below the point of return flows (Reach 2).

TABLE 1

SUMMARY OF WATER AVAILABLE FOR INSTREAM FLOW USE

COATS BROS DITCH - KRUTHAUPT FIELDS

Averages for Years 1970-2013
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that occurred in July - October.  These depletions would be made available for instream flow use if 
historical irrigation took place from April through June and was discontinued thereafter for the  
remainder of the year.  Third is an analysis of the depletions associated with diversions that occurred 
in August - October.  These depletions would be made available for instream flow use if historical 
irrigation took place from April through July and was discontinued thereafter for the remainder of 
the year.  These latter two analyses provide an indication of the extent to which flows in Tomichi 
Creek could be benefitted if the Kruthaupt Ranch water rights were operated under a split season 
irrigation plan, with historical irrigation taking place from April through June or July but then being 
shut-off for the remainder of the year at the beginning of July or August.   
 
Summaries of historical diversions, consumptive use and depletions at the river that would be made 
available for instream flow use in a dry year such as 2002 are provided in Table 2. 
 

The water available immediately below the point of diversion for the Coats Bros Ditch (Reach 1) for 
temporary instream use under a Kruthaupt Ranch short-term lease program is the “Field Headgate 
Delivery” as shown in Tables 1 and 2.  The water available below the point of return flows from the 
Kruthaupt irrigated property (Reach 2) for temporary instream use is the Net Historic River 
Depletion as shown in Tables 1 and 2.   
 
Results of the historic consumptive use and depletion analysis for individual years from 1970-2013 
are provided in Appendix A.  The assumptions and methodology employed in the analysis are also 
described in the appendix. 
 
Description of Water Rights for Lease 

 
The Colorado Water Trust is proposing a short-term lease to the Colorado Water Conservation 
Board of water rights decreed in the Coats Bros Ditch. The leased water will be used to benefit the 
CWCB’s instream flow water right in Tomichi Creek.  The Coats Bros Ditch diverts from Tomichi 
Creek, and is located in Water Division 4, Water District 28.  The headgate for the ditch is located in 
Gunnison County in the NE1/4 NE1/4SE1/4 of Section 3, Township 48N, Range 3E, NMPM.  The 
location of the Coats Bros ditch in relation to the segment of Tomichi Creek in which the instream 
flow is decreed is shown in Figure 1.  The portion of the stream segment which would benefit from 
the short-term lease of Coats Bros Ditch water is shown in Figure 2.  An aerial image of the Coats 
Bros Ditch headgate and the fields irrigated by the Coats Bros Ditch which are under Kruthaupt 
Ranch ownership is provided in Figure 3.  The water rights decreed in the ditch are shown in Table 
3.  The water rights are decreed solely for irrigation. 
 
The Colorado Water Trust is proposing including 50% of the two most senior water rights, Priority 
No. 18 and Priority No. 40 in the Coats Bros Ditch in the short-term water lease program.  During 
the months of July – October, the principal period being considered for the short-term lease, the 
diversion record indicates that diversions have been made under all three priorities in the ditch.  The 
following study evaluates the historic consumptive use associated with the two senior priorities only.   
This was accomplished by excluding diversions in excess of 6.302 cfs from the analysis.     
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Units Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Annual

Coats Bros Ditch Total

Recorded Headgate Diversions AF 0 85 223 177 5 53 48 - - - - - 591

Recorded Headgate Diversions CFS 0.00 1.38 3.75 2.88 0.08 0.89 0.78 - - - - -

Kruthaupt Ranch - Priorities #18 and #40

Amounts Available for April - October Instream Flow Use

(With Historical Irrigation Discontinued for Full Year)

Field Headgate Delivery1 AF 0.0 36.1 94.8 75.2 2.1 22.6 20.3 - - - - - 251.2

Field Headgate Delivery1 CFS 0.00 0.59 1.59 1.22 0.03 0.38 0.33 - - - - -

Consumptive Irrig. Water Req. AF 15.7 77.0 114.3 104.5 52.8 33.0 10.3 - - - - - 407.6

Historic Crop CU AF 0.0 18.1 47.4 37.6 1.1 11.3 10.2 - - - - - 125.6

Historic Crop CU CFS 0.00 0.29 0.80 0.61 0.02 0.19 0.17 - - - - -

Net Historic River Depletion2 AF 0.00 23.54 58.15 38.36 -9.67 10.69 9.57 -3.28 -1.13 -0.40 -0.14 -0.04 125.7

Net Historic River Depletion2 CFS 0.00 0.38 0.98 0.62 -0.16 0.18 0.16 -0.06 -0.02 -0.01 0.00 0.00

Amounts Available for July - October Instream Flow Use

(With Historical Irrigation Continued April through June)

Field Headgate Delivery1 AF - - - 75.2 2.1 22.6 20.3 - - - - - 120.2

Field Headgate Delivery1 CFS - - - 1.22 0.03 0.38 0.33 - - - - -

Consumptive Irrig. Water Req. AF - - - 104.5 52.8 33.0 10.3 - - - - - 200.6

Historic Crop CU AF - - - 37.6 1.1 11.3 10.2 - - - - - 60.1

Historic Crop CU CFS - - - 0.61 0.02 0.19 0.17 - - - - -

Net Historic River Depletion2 AF 0.00 0.00 0.00 48.96 -6.06 11.98 10.03 -3.11 -1.07 -0.38 -0.14 -0.04 60.2

Net Historic River Depletion2 CFS 0.00 0.00 0.00 0.80 -0.10 0.20 0.16 -0.05 -0.02 -0.01 0.00 0.00

Amounts Available for August - October Instream Flow Use

(With Historical Irrigation Continued April through July)

Field Headgate Delivery1 AF - - - - 2.1 22.6 20.3 - - - - - 45.0

Field Headgate Delivery1 CFS - - - - 0.03 0.38 0.33 - - - - -

Consumptive Irrig. Water Req. AF - - - - 52.8 33.0 10.3 - - - - - 96.1

Historic Crop CU AF - - - - 1.1 11.3 10.2 - - - - - 22.5

Historic Crop CU CFS - - - - 0.02 0.19 0.17 - - - - -

Net Historic River Depletion2 AF 0.00 0.00 0.00 0.00 1.38 14.50 10.93 -2.80 -0.96 -0.34 -0.12 -0.04 22.6

Net Historic River Depletion2 CFS 0.00 0.00 0.00 0.00 0.02 0.24 0.18 -0.05 -0.02 -0.01 0.00 0.00

1Amount available for instream flow use immediately below the headgate of the Coats Bros Ditch (Reach 1). 
2Amount available for instream flow use below the point of return flows (Reach 2).

TABLE 2

SUMMARY OF WATER AVAILABLE FOR INSTREAM FLOW USE

COATS BROS DITCH - KRUTHAUPT FIELDS

Results for the Year 2002
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FIGURE 1 
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FIGURE 2 
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FIGURE 3
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TABLE 3 
COATS BROS DITCH WATER RIGHTS 

NAME SOURCE PRIORITY/ 
Admin # 

AMOUNT (CFS) 
ADJUD 
DATE 

APPROP 
DATE 

DECREE Total 
Decreed 

Kruthaupt 
Ownership 

Coats 
Bros 
Ditch 

Tomichi 
Creek 

#18/ 
11474.00000 

1.3020 cfs 0.651 cfs 1894-05-01 1881-05-31 CA0946 

Coats 
Bros 
Ditch 

Tomichi 
Creek 

#40/ 
16192.10713 

5.0 cfs 2.5 cfs 1904-04-29 1879-05-01 CA1266 

Coats 
Bros 
Ditch 

Tomichi 
Creek 

#250/ 
28311.13635 

12.85 cfs Not available 1943-04-19 1887-05-01 CA2079 

Total   19.152 cfs 3.151 cfs    

 
Description of Historically Irrigated Property 

 
The land that is the subject of this short-term lease and is irrigated under the Coats Bros Ditch is 
referred to in this report as the Kruthaupt Ranch and is owned by Gregory and Patricia 
Kruthaupt.  The Kruthaupt Ranch is located on Tomichi Creek approximately 19 miles east of 
the City of Gunnison, in Gunnison County, Colorado.  The Kruthaupt Ranch fields irrigated 
under the Coats Bros Ditch are located in Section 34, Township 49N, Range 3E, NMPM and 
Section 3, Township 48N, Range 3E, NMPM. 
 
The irrigation season on the ranch extends from April through October and takes place 
principally during two periods of time. The first period starts in the spring and ends within a few 
weeks before or after August 1st prior to the single annual cutting of hay.  The second period 
occurs after the cutting of hay and lasts into the fall for the purpose of regrowing hay for use as 
pasture in the fall and winter.  During the time that the single cutting of hay is occurring 
diversions are shut down and the fields are dried out for a period of 2 to 4 weeks.  According to 
the attached diversion record for the Coats Bros Ditch, diversions were not turned back on after 
haying in some years. 
    
The amount of land located within the perimeter boundary of the Kruthaupt irrigated area under 
the Coats Bros Ditch totals 179.5 acres.  Within that area there are approximately 11.9 acres of 
old stream meanders and dry areas that do not receive irrigation,.  Therefore the net amount of 
irrigated acreage is 167.6 acres.  The Kruthaupt Ranch owns 50% of the water in the two senior 
priorities in the Coats Bros Ditch.  These two priorities were decreed for a total of 330 acres.  
Fifty percent of this acreage totals 165 acres.  Due to the acreage amount specified in the water 
decrees, the amounts of consumptive use and river depletions estimated in this report are the 
amounts associated with 165 acres of historic irrigation.   
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Historical Use Analysis  

 
This report presents information on a monthly basis concerning historical diversions, 
consumptive use, field depletions and depletions at Tomichi Creek for a 44-year time span.   
 
Historical Diversions 
 
Historical diversions are presented as downloaded from the Colorado Division of Water 
Resources on-line HydroBase database.   
 

Historic Consumptive Use 
 
Historic consumptive use for any given month has been estimated in this study by taking the 
lesser of the consumptive irrigation water requirement (the demand of the crop under a full water 
supply) or the amount of water historically available to the crop.  Water available to the crop has 
been included from two sources: field headgate deliveries and water carried over in the root zone 
of the soil from previous months.  Precipitation has also been taken into account, but has been 
done in a manner which reduces the consumptive irrigation water requirement as explained 
below.  
 
The consumptive irrigation water requirement for the Kruthaupt property was estimated using 
the StateCU consumptive use model developed as part of the Colorado Decision Support System 
by the State of Colorado.  The model was operated on a monthly time step using the Original 
Blaney-Criddle method. The model provides a standard option for estimating irrigation water 
requirements for grass pasture above 6500 feet in elevation throughout the State using high 
altitude consumptive use coefficients recommended by Walter et al. (1990) for use by the 
Denver Water Board in South Park, Colorado.  These are identified in the model as the Denver 
Water High Altitude Calibration Coefficients.  These coefficients are very similar to coefficients 
developed for the Upper Gunnison Basin during local lysimeter studies carried out between 1999 
and 2003 (Smith, Brummer and Temple, 2006 and Smith, 2008) and are, therefore, used in this 
evaluation.   
  
The StateCU model calculates the crop potential evapotranspiration and then subtracts effective 
precipitation using historical precipitation records in order to estimate the consumptive irrigation 
water requirement.  The method used by StateCU for estimating effective precipitation was the 
SCS TR-21 Method.  
 
Historic Depletions at the Field 
 
In any given month, water supplied to a field is depleted for two purposes. First, water is used to 
meet as much as possible of the consumptive irrigation water requirement.  Second, if any water 
is left over, it is used to fill the soil moisture reservoir in the crop root zone for use in a 
subsequent month. These field depletions reduce the amount of water that can return to the river. 
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Soil Moisture Accounting 
 
An evaluation of soil moisture storage is necessary because diversions into the soil moisture 
reservoir act as a depletion of the water supply delivered to the crop root zone and ultimately 
cause a depletion of water at the river. It is also important because subsequent withdrawals from 
the soil moisture reservoir provide a portion of the water supply needed to satisfy the 
consumptive irrigation water requirement of the crop.   
 
If the amount of diversions delivered to the root zone exceeds the amount going directly to crop 
consumptive use, the excess is treated as a diversion into the soil moisture reservoir for use in a 
later month (to the extent that unused capacity is available in the soil moisture reservoir). If the 
amount of diversions delivered to the root zone is less than the consumptive irrigation water 
requirement, the shortfall is made up from the soil moisture reservoir to the extent that water is 
available in the soil moisture reservoir from a prior month.   
  
The capacity of the soil moisture reservoir was estimated based upon the number of irrigated 
acres on the field and upon data obtained from the Natural Resources Conservation Service 
including the average depth of the root zone and the soil moisture capacity of the soil.   
 
Historic Depletions at the River 
 
Diversions of water by the Coats Bros Ditch have historically caused a depletion of the flow in 
Tomichi Creek downstream of the point of diversion.  In the stretch of river immediately below 
the point of diversion, the historic river depletion is equal to the amount of water historically 
diverted. This portion of the river is identified in Figure 2 as Reach 1.  
 
Under the short-term lease program, a portion of historic diversions will temporarily be 
discontinued.  The full amount of historic diversions will not be discontinued because fields on 
the Coats Bros Ditch which are not included in the short-term lease will continue to be irrigated, 
and because diversions in an amount sufficient to cover all historic ditch losses for the ditch will 
continue to be made to avoid injury to other water users.  Accordingly the amount of historic 
depletion to be made available for instream use (which is presented in Tables 1 and 2 and in the 
appendix to this report) is less than the total historic depletion for the ditch.  It is less because it 
does not include depletions associated with irrigated land not included in the short-term lease or 
depletions associated with historic ditch losses. 
 
When water is diverted for irrigation, not all of the water is consumed.  If the field is near the 
river, some water returns to the river as surface flow and some as subsurface flow.  Therefore, 
below the point where returns come back to the river, the net river depletion is less than right 
below the point of diversion, and is equal to the amount diverted from the river at the point of 
diversion less the surface and subsurface returns that flow back to the river.  This portion of the 
river is identified in Figure 2 as Reach 2.    
 
The irrigated fields are situated on an alluvial aquifer which is hydraulically connected to 
Tomichi Creek.  Return flows from irrigation are estimated to return to Tomichi Creek as 
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approximately 50% surface flow and 50% subsurface flow.  Surface returns are assumed to 
return to Tomichi Creek in the same month in which the water was diverted.  A portion of 
subsurface returns is delayed for a period of weeks or months due to the time it takes for water to 
flow through the aquifer underlying the field to reach the river.  The length of this delay depends 
on the distance of the field from the river and the characteristics of the aquifer through which the 
water is flowing.  
 
The delayed return flows have been estimated using the Integrated Decision Support Group’s 
Alluvial Water Accounting System Model in modified mode.  The modified mode of IDS 
AWAS incorporates the Analytical Stream Depletion Model developed by Dewayne R. 
Schroeder in 1987, which in turn implemented the modeling methodology commonly referred to 
as a “Glover” analysis. Model inputs are as follows:  Distance from the centroid of the field to 
the river, X = 950 ft.  Alluvial aquifer width, W = 1800 ft.  Transmissivity = 50,000 gpd/ft.  
Specific yield = 0.15.  No data as to site-specific transmissivity and specific yield is available for 
the Kruthaupt Ranch.  Therefore, basin-wide figures developed for use in the Upper Gunnison 
River Water Conservancy District’s Aspinall Plan for Augmentation, which were approved in 
Case No. 03CW49 have been used.   
 
The lagged return flow factors obtained from the Glover Analysis for the field are as shown in 
Table 4.  
 

 
These results indicate that if one acre-foot of water enters the aquifer in month one, 0.395 acre-
feet of  water will return to the river in that same month, 0.396 acre-feet will return to the river in 
month two, 0.134 acre feet will return in month three, and so on.  This is indicative of a 
relatively short lag time and a relatively rapid return of water to the stream. 
 
Net river depletions below the point of return flow are equal to the diversion at the headgate less 
the surface returns and subsurface returns (some of which may be delayed).  In a month in which 
diversions at the headgate are zero or near zero, it is possible that significant subsurface returns 
may come back to the river from a prior month’s irrigation.  In this case, the net depletion to the 
river is negative, which is to say that the flow in the river is higher downstream of the point of 
return than it is above the point of diversion.  If downstream water users are dependent on this 
increased flow, then any change in water right which would cause an historical increase in river 
flows to cease could cause injury to downstream water rights.  In order to prevent injury to 
downstream rights, where the net depletion to the river has historically been negative, the 
delayed return flows may need to be replaced from some other water source.  
 

TABLE 4 
LAGGED RETURN FLOW FACTORS – COATS BROS DITCH KRUTHAUPT RANCH 

MONTH 1 2 3 4 5 6 7 8 9 

RETURN 
FLOW 

FACTOR 
0.395 0.396 0.134 0.048 0.017 0.006 0.002 0.001 0.000 
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Description of Proposed Instream Flow Use and Operation 

 
Description of ISF Water Rights 
 
The water leased in the Coats Bros Ditch is proposed to be used to benefit the CWCB’s instream 
flow right decreed in Segment 2 in Tomichi Creek in Case No. 80CW132.  Information 
concerning the water right is provided in Table 5. The location of the instream flow segment is 
shown in Figure 1. 
 
A USGS Stream gaging site Tomichi Creek at Sargents, CO (09115500) is located within the 
instream flow segment.  The gaging site is located on Tomichi Creek 0.5 miles downstream of 
the confluence with Marshall Creek.  
 

 
Length of benefitting ISF segment  
 
The length of the benefitting ISF segment is 12.3 river miles or 7.1 highway miles.  The 
benefitting ISF segment is divided into two reaches: Reach 1 which begins immediately below 
the point of diversion for the Coats Bros Ditch and Reach 2 which begins below the point at 
which return flows from the Kruthaupt irrigated property reach Tomichi Creek.  Reach 1 is 2.6 
river miles in length and Reach 2 is 9.7 river miles in length.  The location of the benefitting 
segment and Reaches 1 and 2 are shown in Figure 2. 
 
Proposed Amount of Water Claimed for Instream Use 
 
The amount of water that would be made available immediately below the point of diversion for 
the Coats Bros Ditch for temporary instream use under the Kruthaupt Ranch short-term lease 
program would be as shown in Table 6 for July 1 – October 31 short-term leasing program and in 
Table 7 for August 1 – October 31 short-term leasing program.  These amounts are the same as 
shown for the field headgate delivery presented in Tables 1 and 2. 
 
 

TABLE 5 
TOMICHI CREEK INSTREAM FLOW SEGMENT – MARSHALL CREEK TO QUARTZ CREEK 

CASE NO. STREAM SEGMENT 
APPROP 

DATE 

SEGMENT 
LENGTH 

AMOUNT 

80CW132 
Tomichi 
Creek 

Segment 2 - Marshall 
Creek to Quartz Creek 

3-17-1980 25.2 18 CFS (1/1 – 12/31) 
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The amount of water that would be made available below the point of last return flows from the 
Kruthaupt irrigated property for temporary instream use would be as shown in Table 8 for July 1 
– October 31 short-term lease and in Table 9 for August 1– October 31 short-term lease.   These 
amounts are the same as shown for the Net Historic River Depletion as shown in Tables 1 and 2.   
 

 
Proposed Duration and/or Season of Use 
 
The duration of the short-term lease would run from July 1 to October 31 or from August 1 to 
October 31.  Estimates of the amounts of water that may be claimed for instream use for each of 
those proposed lease durations are provided in Tables 6 - 9. 
 

TABLE 6 
WATER AVAILABLE FOR USE IN REACH 1  

JULY 1 – OCTOBER 31 INSTREAM FLOW USE 

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

AVERAGE 
1970-
2013 

CFS 0 0 0 1.85 0.37 0.53 0.57 0 0 0 0 0 

2002 CFS 0 0 0 1.22 0.03 0.38 0.33 0 0 0 0 0 

TABLE 7 
WATER AVAILABLE FOR USE IN REACH 1  

AUGUST 1 – OCTOBER 31 INSTREAM FLOW USE 

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

AVERAGE 
1970-
2013 

CFS 0 0 0 0 0.37 0.53 0.57 0 0 0 0 0 

2002 CFS 0 0 0 0 0.03 0.38 0.33 0 0 0 0 0 

TABLE 8 
WATER AVAILABLE FOR USE IN REACH 2 

JULY 1 – OCTOBER 31 INSTREAM FLOW USE 

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

AVERAGE 
1970-
2013 

CFS 0.00 0.00 0.00 1.20 0.06 0.24 0.27 -0.09 -0.03 -0.01 0.00 0.00 

2002 CFS 0.00 0.00 0.00 0.80 -0.10 0.20 0.16 -0.05 -0.02 -0.01 0.00 0.00 
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Replacement of Historical Return Flows 

 
Implementation of the short-term lease will reduce historical return flows to Tomichi Creek from 
the Kruthaupt Ranch.  Return flows will be reduced during the irrigation season when the lease is 
in effect, and until as long as May of the following year.  The reduction in return flows will be 
more than offset, however, by the increase in river flows resulting from reduced diversions at the 
headgate of the Coats Bros Ditch in months during the irrigation season when the short-term 
lease is operating.  The net effect on Tomichi Creek streamflows of the reduction in Coats Bros 
Ditch diversions and return flows is presented in Tables 8 and 9.  A positive number indicates a 
month in which streamflows below the point of return flows from the Coat Bros Ditch will be 
increased as a result of the lease.  A negative number indicates a month in which streamflows 
will be reduced below the point of returns as a result of the lease.   
 
In months where a downstream water right holder would experience a water shortage as a result 
of a reduction in historical return flows, replacement of the historical return flow amounts will 
required. The months in which replacement of historical return flows may be required are listed 
in Table 10. 
 

 
 
 
 
 
 

TABLE 9 
WATER AVAILABLE FOR USE IN REACH 2  

AUGUST 1 – OCTOBER 31 INSTREAM FLOW USE 

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

AVERAGE 
1970-
2013 

CFS 0.00 0.00 0.00 0.00 0.24 0.31 0.29 -0.09 -0.03 -0.01 0.00 0.00 

2002 CFS 0.00 0.00 0.00 0.00 0.02 0.24 0.18 -0.05 -0.02 -0.01 0.00 0.00 

TABLE 10 
MONTHS IN WHICH REPLACEMENT OF RETURN FLOWS MAY BE REQUIRED 

 
AVERAGE WATER CONDITIONS 

(From Table 1) 
2002 WATER CONDITIONS 

(From Table 2) 

JUL – OCT ISF USE November through May August, November through March 

AUG – OCT ISF USE 
November through May 

 
November through March 
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Mainstem Gunnison River  
 
Water rights on the Gunnison River downstream of the Aspinall Unit have the potential to be 
affected by the proposed short-term lease. Calls from the Gunnison Tunnel and South Canal 
(Admin. No.  20393.18779) are possible between April 1 and October 31.  In 2002, a call from 
the Gunnison Tunnel was active from April 18 through October 1 (but not administered 
continuously), and in 2003 from July 10 through September 8.  Calls from the Redlands Power 
Canal (Admin. No.  22283.20300) are possible any time of year.  In 2002, the Redlands Power 
Canal called from April 22 through June 1.   
Replacement for shortages to these water rights could be provided locally in the Tomichi Creek 
drainage or could be obtained by leasing water in Blue Mesa Reservoir on the Gunnison River. 
 
Tomichi Creek Downstream of the Coats Bros Ditch 
 
Water rights downstream of the Coats Bros Ditch on Tomichi Creek have the potential to be 
affected by the proposed short-term lease in August under a dry-year July – October lease.  Local 
calls from irrigation water rights on Tomichi Creek downstream of the Coats Bros Ditch are 
possible during the irrigation season from May 1 – October 31.  In 2002, The Biebel Ditches 
Nos. 1 & 2 called between June 5 and August 25, and the McCann No. 1, No. 2 and No. 3 
Ditches called between June 21 and September 25.  In 2012, the Goodrich Ditch called between 
June 23 and August 12.  Replacement to these water rights under this limited scenario would 
need to be provided locally.  
 
Tomichi Creek Instream Flow Water Right  
 
The Colorado Water Conservation Board’s instream flow water right in Tomichi Creek would be 
affected by the short-term lease.  During the non-irrigation season, a depletion to the ISF water 
right would occur.  The maximum depletion to the ISF is estimated to be 0.09 cfs in the month of 
October, and the average depletion throughout the non-irrigation season is estimated to be 0.024 
cfs.  These amounts are 0.50% and 0.13% of the 18 cfs ISF right, respectively.  During the 
month of August under a dry-year July – October lease, the maximum depletion to the ISF is 
estimated to be 0.10 cfs.  This amount is 0.55% of the 18 cfs ISF right.  During the remaining 
months of the year, the ISF would be a direct beneficiary of the short-term lease.       
 
During the non-irrigation season, no shortages are expected to occur to water rights on Tomichi 
Creek other than to the ISF.  
 
Annual River Depletions 

 
Implementation of the short-term lease of Coats Bros Ditch water will not result in any increase 
in total annual river depletions by the Coats Bros Ditch.   Under the short-term lease, annual 
depletions to Tomichi Creek and the Gunnison River by the Coats Bros Ditch will be reduced, 
which will provide a benefit to the Tomichi Creek ISF as well as to users downstream of the ISF 
segment.  The amounts of reductions in annual depletions for average-year and dry-year 
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conditions under the proposed short-term leases are equal to the annual totals for Net Historic 
River Depletion (AF) shown in Tables 1 and 2. 
 
Proposed Terms and Conditions 

 
The following terms and conditions for a short-term lease of Coat Bros Ditch water rights for 
instream flow purposes are recommended to ensure that injury does not occur to other water 
rights. 
 
1. The water rights in the Coats Bros Ditch to be leased for instream flow purposes shall be 

limited to 0.651 cfs decreed in Case No. CA0946 with an adjudication date of May 1, 1894 
(Priority No. 18) and 2.50 cfs decreed in Case No. CA1266 with an adjudication date of 
April 29, 1904 (Priority No. 40).  Use of the leased water rights shall be limited to periods 
when the Coats Bros Ditch water rights are in priority and water is physically available at the 
headgate. 
 

2. The use of the leased water rights shall be limited to instream flow purposes within the 
CWCB ISF segment decreed on Tomichi Creek in Case No. 80CW132 (identified as 
Segment 2 in the decree). 

 
3. The amount of diversions of the leased water rights used for instream flow purposes shall be 

limited to the historical average-year or dry-year diversions as shown in Tables 1 and 2 
depending on the water supply conditions prior to the upcoming lease term.  An average-year 
scenario shall be used where November through April SWSI values are greater than the 2002 
value.  A dry-year scenario shall be used where November through April SWSI values are 
equal or less than the 2002 value, or as otherwise determined by the Division Engineer.            
   

4. When the short-term lease is in effect, the full amount of the historical ditch loss for the 
Coats Bros Ditch shall continue to be diverted at the headgate of the ditch to prevent injury to 
other water rights.    

 
5. In order to prevent injury to water rights downstream of the Aspinall Unit such as the 

Gunnison Tunnel and South Canal, and the Redlands Power Canal, any reductions in historic 
return flows shall be replaced to a calling right as necessary with water leased in Blue Mesa 
Reservoir or from another approved augmentation source.  
 

6. In order to prevent injury to downstream water rights on Tomichi Creek, in the event that a 
dry-year July – October lease is implemented, historical return flow obligations shall be 
replaced as necessary to a downstream calling right on Tomichi Creek from an approved 
augmentation source. 
 

7. Instream flows shall be measured in a manner acceptable to the Division Engineer.  
Measuring devices shall be installed and maintained as required by the Division Engineer for 
the operation of the short-term lease. 
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8. The dry up of all lands used to generate credits under the short-term lease shall be verified.  
An affidavit and map identifying the dried-up land shall be provided to the Division Engineer 
and Water Commissioner in the first year that water is used for instream flow purposes.  In 
each subsequent year that water is used for instream flow purposes, a written notification 
shall be provided to the Division Engineer and Water Commissioner identifying the lands to 
be dried up.       

 
Non-Injury 
 
If the terms and conditions and other operational items discussed above are adhered to, it is my 
opinion that there will be no injury to other water rights resulting from the proposed short-term 
lease of Coats Bros Ditch water rights for instream flow purposes. 
 
The opinions presented in this report regarding the short-term lease of Coats Bros Ditch water 
rights are preliminary opinions, and may be supplemented as more information becomes 
available.  
 
References 

 

Leonard Rice Engineers, Inc., 2008. SPDSS Task Memorandum No. 56 – Conveyance and 
Application Efficiencies.  Prepared for the Colorado Water Conservation Board, Denver, CO. 
Revised March 2008.   
 
Smith, D. H., J. E. Brummer and D. E. Temple, 2006. Consumptive Irrigation Water Use in the 
Upper Gunnison River Basin", Upper Gunnison River Water Conservancy District.   
 
Smith, D. H., 2008. Consumptive Irrigation Water Use Intermountain Meadows of Colorado. 
Colorado Water, Newsletter of the Water Center of Colorado State University. January/February 
2008. 
 
United States Department of Agriculture, Soil Conservation Service, 1991. Farm Irrigation 
Rating Index (FIRI) – A Method for Planning, Evaluating and Improving Irrigation 
Management, June 1991.   
 
United States Department of Agriculture, Soil Conservation Service, 1975. Soil Survey of 
Gunnison Area, Colorado. Parts of Gunnison, Hinsdale, and Saguache Counties. August, 1975. 
 
Walter, I.A., J. P. Siemer, J. P. Quinlan and R. D. Burman, 1990.  Evapotranspiration and 
Agronomic Responses in Formerly Irrigated Mountain Meadows, South Park, Colorado. Report 
for the Board of Water Commissioners, City and County of Denver, CO. March 1, 1990. 



Tyler Martineau, P.E.   427 Belleview Ave., Suite 206   Crested Butte, CO 81224   (970)349-5700 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Historic Consumptive Use and River Depletions 
Associated with the Coats Bros Ditch 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

October 20, 2014 
 



Page A-2 
 

Tyler Martineau, P.E.   427 Belleview Ave., Suite 206   Crested Butte, CO 81224   (970)349-5700 
 

Year Apr May Jun Jul Aug Sep Oct Annual

1970 1080 1116 1080 540 0 0 0 3816

1971 0 1113 1077 1113 0 0 0 3303

1972 0 1107 1077 786 61 0 0 3032

1973 0 607 1293 694 0 0 0 2594

1974 0 583 1270 1269 156 184 0 3464

1975 0 371 1038 1162 75 0 0 2646

1976 0 665 863 684 89 0 0 2302

1977 330 787 533 0 0 0 0 1650

1978 0 590 1062 908 726 395 194 3875

1979 0 174 453 434 7 138 131 1337

1980 0 248 728 711 38 427 485 2637

1981 126 445 254 97 83 76 87 1168

1982 0 76 268 259 0 0 167 770

1983 0 77 837 665 77 0 0 1657

1984 0 347 417 305 0 0 0 1069

1985 0 0 602 476 0 428 492 1998

1986 0 259 663 472 0 0 0 1394

1987 0 190 286 244 0 200 77 999

1988 0 97 228 92 0 41 51 509

1989 0 861 619 40 0 198 238 1956

1990 99 369 357 286 0 198 238 1547

1991 0 87 405 476 0 0 0 968

1992 232 735 714 333 321 0 0 2336

1993 0 793 1178 682 0 0 0 2654

1994 13 356 415 155 0 0 0 940

1995 0 568 1163 793 0 0 0 2525

1996 0 796 1102 440 0 0 0 2338

1997 0 607 1186 799 0 0 0 2592

1998 0 0 486 862 0 0 0 1347

1999 0 641 1212 960 27 0 0 2840

2000 0 74 912 1121 73 47 44 2271

2001 0 289 1128 713 414 0 0 2544

2002 0 85 223 177 5 53 48 591

2003 0 421 1162 708 298 193 524 3304

2004 0 205 602 421 174 0 163 1565

2005 0 0 1152 318 16 0 131 1617

2006 0 397 796 500 16 52 192 1953

2007 0 622 684 241 0 56 224 1827

2008 0 442 1720 1077 0 389 0 3628

2009 0 397 1166 272 0 446 286 2566

2010 0 637 1204 536 0 531 413 3321

2011 0 278 1297 1098 353 0 101 3128

2012 0 104 257 294 190 122 198 1165

2013 0 0 574 0 154 0 0 729

Average 42.7 423.1 812.4 550.4 76.3 94.9 101.9 2101.6

1970-2013

Source:  Diversion records from DWR HydroBase on-line database.

TABLE A-1

 RECORDED HEADGATE DIVERSIONS

Monthly Diversions in Acre-Feet

COATS BROS DITCH
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Year Apr May Jun Jul Aug Sep Oct

1970 18.15 18.15 18.15 8.78 0.00 0.00 0.00

1971 0.00 18.10 18.10 18.10 0.00 0.00 0.00

1972 0.00 18.00 18.10 12.79 1.00 0.00 0.00

1973 0.00 9.87 21.73 11.29 0.00 0.00 0.00

1974 0.00 9.48 21.35 20.65 2.54 3.10 0.00

1975 0.00 6.03 17.44 18.90 1.22 0.00 0.00

1976 0.00 10.82 14.50 11.13 1.45 0.00 0.00

1977 5.55 12.80 8.96 0.00 0.00 0.00 0.00

1978 0.00 9.60 17.85 14.76 11.80 6.64 3.15

1979 0.00 2.82 7.62 7.06 0.12 2.32 2.12

1980 0.00 4.03 12.24 11.57 0.62 7.17 7.89

1981 2.11 7.24 4.27 1.58 1.35 1.28 1.41

1982 0.00 1.24 4.50 4.21 0.00 0.00 2.71

1983 0.00 1.26 14.07 10.82 1.26 0.00 0.00

1984 0.00 5.65 7.00 4.97 0.00 0.00 0.00

1985 0.00 0.00 10.12 7.74 0.00 7.20 8.00

1986 0.00 4.21 11.15 7.68 0.00 0.00 0.00

1987 0.00 3.10 4.81 3.98 0.00 3.37 1.26

1988 0.00 1.58 3.83 1.49 0.00 0.68 0.84

1989 0.00 14.00 10.40 0.65 0.00 3.33 3.87

1990 1.67 6.00 6.00 4.65 0.00 3.33 3.87

1991 0.00 1.42 6.80 7.74 0.00 0.00 0.00

1992 3.90 11.96 12.00 5.42 5.23 0.00 0.00

1993 0.00 12.90 19.80 11.10 0.00 0.00 0.00

1994 0.23 5.79 6.97 2.52 0.00 0.00 0.00

1995 0.00 9.24 19.55 12.90 0.00 0.00 0.00

1996 0.00 12.94 18.52 7.16 0.00 0.00 0.00

1997 0.00 9.87 19.93 13.00 0.00 0.00 0.00

1998 0.00 0.00 8.16 14.01 0.00 0.00 0.00

1999 0.00 10.43 20.37 15.61 0.45 0.00 0.00

2000 0.00 1.20 15.33 18.23 1.19 0.78 0.71

2001 0.00 4.70 18.96 11.60 6.74 0.00 0.00

2002 0.00 1.38 3.75 2.88 0.08 0.89 0.78

2003 0.00 6.84 19.52 11.51 4.84 3.24 8.52

2004 0.00 3.33 10.12 6.84 2.84 0.00 2.65

2005 0.00 0.00 19.36 5.18 0.26 0.00 2.12

2006 0.00 6.46 13.37 8.14 0.26 0.88 3.12

2007 0.00 10.11 11.50 3.92 0.00 0.94 3.64

2008 0.00 7.18 28.90 17.52 0.00 6.54 0.00

2009 0.00 6.46 19.59 4.42 0.00 7.50 4.65

2010 0.00 10.35 20.23 8.72 0.00 8.93 6.71

2011 0.00 4.52 21.80 17.86 5.75 0.00 1.65

2013 0.00 1.69 4.31 4.79 3.09 2.06 3.22

2013 0.00 0.00 9.65 0.00 2.51 0.00 0.00

Average 0.72 6.88 13.65 8.95 1.24 1.60 1.66

1970-2013 All years

Source: Recorded diversions in acre-feet per month converted to an average flow

rate in cubic feet per second for the month.

TABLE A-2

 RECORDED HEADGATE DIVERSIONS

Monthly Diversions in CFS

COATS BROS DITCH
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 30 31 30 15 0 0 0 106

1971 0 31 30 31 0 0 0 92

1972 0 31 30 31 31 0 0 123

1973 0 24 30 23 0 0 0 77

1974 0 12 30 31 24 30 0 127

1975 0 11 30 31 2 0 0 74

1976 0 27 30 31 5 0 0 93

1977 13 31 21 0 0 0 0 65

1978 0 17 30 31 31 30 31 170

1979 0 25 30 19 1 30 31 136

1980 0 13 30 27 7 30 31 138

1981 9 31 28 21 31 30 26 176

1982 0 14 30 29 0 0 28 101

1983 0 26 30 31 4 0 0 91

1984 0 25 30 22 0 0 0 77

1985 0 0 25 16 0 27 31 99

1986 0 24 30 17 0 0 0 71

1987 0 24 30 29 0 28 12 123

1988 0 16 30 14 0 19 24 103

1989 0 31 30 4 0 25 30 120

1990 15 31 30 24 0 25 30 155

1991 0 11 30 20 0 0 0 61

1992 10 31 30 14 27 0 0 112

1993 0 20 30 20 0 0 0 70

1994 2 31 30 14 0 0 0 77

1995 0 15 30 20 0 0 0 65

1996 0 21 30 12 0 0 0 63

1997 0 17 30 21 0 0 0 68

1998 0 0 12 30 0 0 0 42

1999 0 14 30 31 1 0 0 76

2000 0 2 30 31 2 17 16 98

2001 0 7 30 31 18 0 0 86

2002 0 8 30 31 9 10 9 97

2003 0 10 30 31 16 7 19 113

2004 0 11 30 31 15 0 15 102

2005 0 0 30 31 12 0 15 88

2006 0 13 30 31 1 6 22 103

2007 0 17 30 19 0 4 16 86

2008 0 7 30 24 0 13 0 74

2009 0 13 30 13 0 23 14 93

2010 0 12 30 19 0 23 19 103

2011 0 8 30 31 11 0 5 85

2012 0 10 30 31 16 13 21 121

2013 0 0 23 0 13 0 0 36

Average 1.8 17.1 29.1 23.0 6.3 8.9 10.1 96.3

1970-2013 All years

Source:  Diversion records from DWR HydroBase on-line database.

TABLE A-3

 NUMBER OF DAYS WITH DIVERSIONS

COATS BROS DITCH
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 375 388 375 188 0 0 0 1325

1971 0 388 375 388 0 0 0 1150

1972 0 388 375 388 61 0 0 1211

1973 0 300 375 288 0 0 0 963

1974 0 150 375 388 156 184 0 1253

1975 0 138 375 388 25 0 0 925

1976 0 338 375 388 63 0 0 1163

1977 163 388 263 0 0 0 0 813

1978 0 213 375 388 388 375 194 1931

1979 0 174 375 238 7 138 131 1062

1980 0 163 375 338 38 375 388 1676

1981 113 388 254 97 83 76 87 1096

1982 0 76 268 259 0 0 167 770

1983 0 77 375 388 50 0 0 890

1984 0 313 375 275 0 0 0 963

1985 0 0 313 200 0 338 388 1238

1986 0 259 375 213 0 0 0 846

1987 0 190 286 244 0 200 77 999

1988 0 97 228 92 0 41 51 509

1989 0 388 375 40 0 198 238 1239

1990 99 369 357 286 0 198 238 1547

1991 0 87 375 250 0 0 0 712

1992 125 388 375 175 321 0 0 1384

1993 0 250 375 250 0 0 0 875

1994 13 356 375 155 0 0 0 900

1995 0 188 375 250 0 0 0 813

1996 0 263 375 150 0 0 0 788

1997 0 213 375 263 0 0 0 850

1998 0 0 150 375 0 0 0 525

1999 0 175 375 388 13 0 0 950

2000 0 25 375 388 25 47 44 903

2001 0 88 375 388 225 0 0 1075

2002 0 85 223 177 5 53 48 591

2003 0 125 375 388 200 88 238 1413

2004 0 138 375 388 174 0 163 1237

2005 0 0 375 318 16 0 131 840

2006 0 163 375 388 13 52 192 1181

2007 0 213 375 238 0 50 200 1075

2008 0 88 375 300 0 163 0 925

2009 0 163 375 163 0 288 175 1163

2010 0 150 375 238 0 288 238 1288

2011 0 100 375 388 138 0 63 1063

2012 0 104 257 294 190 122 198 1165

2013 0 0 288 0 154 0 0 442

Average 20.2 194.0 346.8 267.6 53.3 74.4 82.8 1039.1

1970-2013

Source:  Lesser of 12.50 acre-feet/day  (6.302 cfs for one day) times the number of days that

diversions occurred or the recorded diversion from the DWR HydroBase on-line database.

TABLE A-4

 DIVERSIONS UNDER PRIORITIES 18 & 40 

Monthly Diversions in Acre-Feet

COATS BROS DITCH
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 159 165 159 80 0 0 0 563

1971 0 165 159 165 0 0 0 489

1972 0 165 159 165 26 0 0 515

1973 0 128 159 122 0 0 0 409

1974 0 64 159 165 66 78 0 533

1975 0 58 159 165 11 0 0 393

1976 0 143 159 165 27 0 0 494

1977 69 165 112 0 0 0 0 345

1978 0 90 159 165 165 159 82 821

1979 0 74 159 101 3 59 56 451

1980 0 69 159 143 16 159 165 712

1981 48 165 108 41 35 32 37 466

1982 0 32 114 110 0 0 71 327

1983 0 33 159 165 21 0 0 378

1984 0 133 159 117 0 0 0 409

1985 0 0 133 85 0 143 165 526

1986 0 110 159 90 0 0 0 360

1987 0 81 122 104 0 85 33 424

1988 0 41 97 39 0 17 22 216

1989 0 165 159 17 0 84 101 526

1990 42 157 152 121 0 84 101 658

1991 0 37 159 106 0 0 0 303

1992 53 165 159 74 137 0 0 588

1993 0 106 159 106 0 0 0 372

1994 6 151 159 66 0 0 0 382

1995 0 80 159 106 0 0 0 345

1996 0 112 159 64 0 0 0 335

1997 0 90 159 112 0 0 0 361

1998 0 0 64 159 0 0 0 223

1999 0 74 159 165 5 0 0 404

2000 0 11 159 165 11 20 19 384

2001 0 37 159 165 96 0 0 457

2002 0 36 95 75 2 23 20 251

2003 0 53 159 165 85 37 101 600

2004 0 58 159 165 74 0 69 526

2005 0 0 159 135 7 0 56 357

2006 0 69 159 165 5 22 81 502

2007 0 90 159 101 0 21 85 457

2008 0 37 159 128 0 69 0 393

2009 0 69 159 69 0 122 74 494

2010 0 64 159 101 0 122 101 547

2011 0 43 159 165 58 0 27 452

2012 0 44 109 125 81 52 84 495

2013 0 0 122 0 66 0 0 188

Average 9 82 147 114 23 32 35 442

1970-2013

Source: Diversions under priorities #18 and #40 x % ownership of ditch x conveyance

efficiency.

TABLE A-5

FIELD HEADGATE DELIVERY

Monthly Diversions in Acre-Feet

COATS BROS DITCH - KRUTHAUPT RANCH
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Year Apr May Jun Jul Aug Sep Oct

1970 2.7 2.7 2.7 1.3 0.0 0.0 0.0

1971 0.0 2.7 2.7 2.7 0.0 0.0 0.0

1972 0.0 2.7 2.7 2.7 0.4 0.0 0.0

1973 0.0 2.1 2.7 2.0 0.0 0.0 0.0

1974 0.0 1.0 2.7 2.7 1.1 1.3 0.0

1975 0.0 1.0 2.7 2.7 0.2 0.0 0.0

1976 0.0 2.3 2.7 2.7 0.4 0.0 0.0

1977 1.2 2.7 1.9 0.0 0.0 0.0 0.0

1978 0.0 1.5 2.7 2.7 2.7 2.7 1.3

1979 0.0 1.2 2.7 1.6 0.0 1.0 0.9

1980 0.0 1.1 2.7 2.3 0.3 2.7 2.7

1981 0.8 2.7 1.8 0.7 0.6 0.5 0.6

1982 0.0 0.5 1.9 1.8 0.0 0.0 1.2

1983 0.0 0.5 2.7 2.7 0.3 0.0 0.0

1984 0.0 2.2 2.7 1.9 0.0 0.0 0.0

1985 0.0 0.0 2.2 1.4 0.0 2.4 2.7

1986 0.0 1.8 2.7 1.5 0.0 0.0 0.0

1987 0.0 1.3 2.0 1.7 0.0 1.4 0.5

1988 0.0 0.7 1.6 0.6 0.0 0.3 0.4

1989 0.0 2.7 2.7 0.3 0.0 1.4 1.6

1990 0.7 2.6 2.6 2.0 0.0 1.4 1.6

1991 0.0 0.6 2.7 1.7 0.0 0.0 0.0

1992 0.9 2.7 2.7 1.2 2.2 0.0 0.0

1993 0.0 1.7 2.7 1.7 0.0 0.0 0.0

1994 0.1 2.5 2.7 1.1 0.0 0.0 0.0

1995 0.0 1.3 2.7 1.7 0.0 0.0 0.0

1996 0.0 1.8 2.7 1.0 0.0 0.0 0.0

1997 0.0 1.5 2.7 1.8 0.0 0.0 0.0

1998 0.0 0.0 1.1 2.6 0.0 0.0 0.0

1999 0.0 1.2 2.7 2.7 0.1 0.0 0.0

2000 0.0 0.2 2.7 2.7 0.2 0.3 0.3

2001 0.0 0.6 2.7 2.7 1.6 0.0 0.0

2002 0.0 0.6 1.6 1.2 0.0 0.4 0.3

2003 0.0 0.9 2.7 2.7 1.4 0.6 1.6

2004 0.0 1.0 2.7 2.7 1.2 0.0 1.1

2005 0.0 0.0 2.7 2.2 0.1 0.0 0.9

2006 0.0 1.1 2.7 2.7 0.1 0.4 1.3

2007 0.0 1.5 2.7 1.6 0.0 0.4 1.4

2008 0.0 0.6 2.7 2.1 0.0 1.2 0.0

2009 0.0 1.1 2.7 1.1 0.0 2.1 1.2

2010 0.0 1.0 2.7 1.6 0.0 2.1 1.6

2011 0.0 0.7 2.7 2.7 1.0 0.0 0.4

2012 0.0 0.7 1.8 2.0 1.3 0.9 1.4

2013 0.0 0.0 2.1 0.0 1.1 0.0 0.0

Average 0.1 1.3 2.5 1.8 0.4 0.5 0.6

1970-2013

Source: Field Headgate Delivery in acre-feet per month converted to an average flow

rate in cubic feet per second for the month.

TABLE A-6

FIELD HEADGATE DELIVERY

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly  Amounts in CFS
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 79.7 82.3 79.7 39.8 0.0 0.0 0.0 281.6

1971 0.0 82.3 79.7 82.3 0.0 0.0 0.0 244.4

1972 0.0 82.3 79.7 82.3 13.1 0.0 0.0 257.4

1973 0.0 63.8 79.7 61.1 0.0 0.0 0.0 204.5

1974 0.0 31.9 79.7 82.3 33.2 39.2 0.0 266.3

1975 0.0 29.2 79.7 82.3 5.3 0.0 0.0 196.6

1976 0.0 71.7 79.7 82.3 13.3 0.0 0.0 247.0

1977 34.5 82.3 55.8 0.0 0.0 0.0 0.0 172.7

1978 0.0 45.2 79.7 82.3 82.3 79.7 41.2 410.4

1979 0.0 36.9 79.7 50.5 1.5 29.4 27.8 225.7

1980 0.0 34.5 79.7 71.7 8.1 79.7 82.3 356.1

1981 23.9 82.3 53.9 20.7 17.6 16.2 18.4 233.0

1982 0.0 16.2 56.9 55.0 0.0 0.0 35.4 163.5

1983 0.0 16.4 79.7 82.3 10.6 0.0 0.0 189.1

1984 0.0 66.4 79.7 58.4 0.0 0.0 0.0 204.5

1985 0.0 0.0 66.4 42.5 0.0 71.7 82.3 263.0

1986 0.0 55.0 79.7 45.2 0.0 0.0 0.0 179.8

1987 0.0 40.5 60.8 51.9 0.0 42.6 16.4 212.2

1988 0.0 20.7 48.5 19.5 0.0 8.6 10.9 108.2

1989 0.0 82.3 79.7 8.4 0.0 42.1 50.6 263.2

1990 21.1 78.4 75.9 60.7 0.0 42.1 50.6 328.8

1991 0.0 18.5 79.7 53.1 0.0 0.0 0.0 151.4

1992 26.6 82.3 79.7 37.2 68.3 0.0 0.0 294.1

1993 0.0 53.1 79.7 53.1 0.0 0.0 0.0 185.9

1994 2.9 75.7 79.7 33.0 0.0 0.0 0.0 191.2

1995 0.0 39.8 79.7 53.1 0.0 0.0 0.0 172.7

1996 0.0 55.8 79.7 31.9 0.0 0.0 0.0 167.3

1997 0.0 45.2 79.7 55.8 0.0 0.0 0.0 180.6

1998 0.0 0.0 31.9 79.7 0.0 0.0 0.0 111.6

1999 0.0 37.2 79.7 82.3 2.7 0.0 0.0 201.9

2000 0.0 5.3 79.7 82.3 5.3 9.9 9.3 191.9

2001 0.0 18.6 79.7 82.3 47.8 0.0 0.0 228.4

2002 0.0 18.1 47.4 37.6 1.1 11.3 10.2 125.6

2003 0.0 26.6 79.7 82.3 42.5 18.6 50.5 300.2

2004 0.0 29.2 79.7 82.3 37.0 0.0 34.6 262.9

2005 0.0 0.0 79.7 67.7 3.3 0.0 27.8 178.5

2006 0.0 34.5 79.7 82.3 2.7 11.1 40.7 251.0

2007 0.0 45.2 79.7 50.5 0.0 10.6 42.5 228.4

2008 0.0 18.6 79.7 63.8 0.0 34.5 0.0 196.6

2009 0.0 34.5 79.7 34.5 0.0 61.1 37.2 247.0

2010 0.0 31.9 79.7 50.5 0.0 61.1 50.5 273.6

2011 0.0 21.3 79.7 82.3 29.2 0.0 13.3 225.8

2012 0.0 22.0 54.6 62.5 40.4 26.0 42.0 247.6

2013 0.0 0.0 61.1 0.0 32.8 0.0 0.0 93.9

Average 4.3 41.2 73.7 56.9 11.3 15.8 17.6 220.8

1970-2013

Source: Field headgate delivery x irrigation application efficiency

Root Zone delivery is the water available to the crop and the soil moisture reservoir.  

TABLE A-7

ROOT ZONE DELIVERY

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Diversions in Acre-Feet
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 0.0 68.1 92.8 87.1 45.3 19.2 3.1 315.6

1971 0.0 64.2 107.5 78.4 29.8 37.1 12.9 330.0

1972 8.3 75.3 105.3 99.1 58.9 35.9 12.1 394.9

1973 0.0 62.2 101.2 82.0 50.8 42.6 14.7 353.4

1974 4.9 79.3 99.1 84.2 42.5 45.6 15.7 371.3

1975 0.0 53.7 97.2 88.1 47.3 46.2 3.3 335.8

1976 7.8 60.0 96.5 86.5 39.3 37.8 4.5 332.5

1977 10.7 72.5 106.2 80.9 45.8 47.8 15.0 378.9

1978 14.1 64.3 104.2 92.8 55.6 51.6 14.8 397.3

1979 5.6 63.9 95.3 102.1 50.2 52.9 19.1 389.0

1980 0.0 59.9 108.8 98.7 54.3 46.2 11.9 379.7

1981 16.0 60.6 102.4 70.5 42.5 41.3 12.8 346.0

1982 8.7 62.5 91.4 91.6 32.7 30.9 10.6 328.5

1983 0.0 58.5 97.6 95.0 51.7 51.1 22.1 376.1

1984 0.0 76.2 90.7 89.5 47.0 43.3 4.3 351.0

1985 14.3 74.6 109.9 93.2 62.9 32.4 19.6 406.9

1986 17.0 74.9 102.3 78.8 38.6 37.8 12.4 361.8

1987 14.5 68.4 100.2 88.7 47.7 40.3 12.3 372.0

1988 7.7 68.4 100.2 88.7 47.7 45.7 22.6 380.9

1989 15.6 76.9 100.1 104.3 46.8 44.2 12.9 400.7

1990 8.0 68.3 113.0 82.1 47.2 32.6 10.9 362.1

1991 7.7 68.4 99.0 81.1 41.9 37.8 17.4 353.2

1992 14.5 64.6 103.0 82.0 47.7 51.5 22.0 385.3

1993 7.7 68.4 100.2 88.7 47.7 40.3 12.3 365.2

1994 13.1 70.1 100.9 92.6 38.5 35.3 12.3 362.8

1995 0.0 55.5 85.1 89.6 55.2 41.6 10.5 337.6

1996 7.1 67.5 103.7 103.0 57.3 33.5 9.3 381.4

1997 7.8 66.6 92.7 94.7 44.5 37.5 7.7 351.4

1998 1.7 77.0 102.6 89.8 50.4 50.6 8.3 380.4

1999 0.0 51.4 93.7 83.1 33.3 37.3 8.0 306.8

2000 15.2 68.0 108.7 83.0 50.1 40.1 15.9 381.1

2001 14.5 71.6 87.6 92.9 47.1 48.1 12.8 374.7

2002 15.7 77.0 114.3 104.5 52.8 33.0 10.3 407.6

2003 11.2 74.1 94.5 99.2 43.1 25.8 20.2 368.1

2004 8.1 78.1 95.4 67.2 55.2 44.0 12.7 360.8

2005 10.2 73.2 95.1 97.4 42.5 32.7 12.6 363.6

2006 15.5 70.1 101.4 72.7 44.1 34.3 3.2 341.3

2007 11.1 69.2 103.1 93.3 54.5 38.9 11.0 381.1

2008 0.0 43.6 96.5 82.6 60.6 40.3 10.0 333.6

2009 5.9 66.8 91.9 93.3 54.6 46.9 2.8 362.1

2010 1.8 64.5 100.2 90.4 47.3 40.4 16.4 360.9

2011 0.0 68.0 106.0 91.2 59.3 47.1 11.2 382.9

2012 16.1 77.1 112.9 91.5 52.9 41.5 14.1 406.0

2013 6.8 68.4 111.1 91.9 48.2 43.1 9.9 379.3

Average 7.8 67.5 100.5 89.0 48.0 40.6 12.2 365.7

1970-2013

Source:  (DWR StateCU historic consumptive use model output) X (number of irrigated field

acres for Kruthaupt Ranch).

TABLE A-8

CONSUMPTIVE IRRIGATION WATER REQUIREMENT

Monthly CU in Acre Feet

COATS BROS DITCH - KRUTHAUPT RANCH
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 0.0 68.1 79.7 39.8 0.0 0.0 0.0 188

1971 0.0 64.2 79.7 78.4 0.0 0.0 0.0 222

1972 0.0 75.3 79.7 82.3 13.1 0.0 0.0 250

1973 0.0 62.2 79.7 61.1 0.0 0.0 0.0 203

1974 0.0 31.9 79.7 82.3 33.2 39.2 0.0 266

1975 0.0 29.2 79.7 82.3 5.3 0.0 0.0 197

1976 0.0 60.0 79.7 82.3 13.3 0.0 0.0 235

1977 10.7 72.5 55.8 0.0 0.0 0.0 0.0 139

1978 0.0 45.2 79.7 82.3 55.6 51.6 14.8 329

1979 0.0 36.9 79.7 50.5 1.5 29.4 19.1 217

1980 0.0 34.5 79.7 71.7 8.1 46.2 11.9 252

1981 16.0 60.6 53.9 20.7 17.6 16.2 12.8 198

1982 0.0 16.2 56.9 55.0 0.0 0.0 10.6 139

1983 0.0 16.4 79.7 82.3 10.6 0.0 0.0 189

1984 0.0 66.4 79.7 58.4 0.0 0.0 0.0 205

1985 0.0 0.0 66.4 42.5 0.0 32.4 19.6 161

1986 0.0 55.0 79.7 45.2 0.0 0.0 0.0 180

1987 0.0 40.5 60.8 51.9 0.0 40.3 12.3 206

1988 0.0 20.7 48.5 19.5 0.0 8.6 10.9 108

1989 0.0 76.9 79.7 8.4 0.0 42.1 12.9 220

1990 8.0 68.3 75.9 60.7 0.0 32.6 10.9 256

1991 0.0 18.5 79.7 53.1 0.0 0.0 0.0 151

1992 14.5 64.6 79.7 37.2 47.7 0.0 0.0 244

1993 0.0 53.1 79.7 53.1 0.0 0.0 0.0 186

1994 2.9 70.1 79.7 33.0 0.0 0.0 0.0 186

1995 0.0 39.8 79.7 53.1 0.0 0.0 0.0 173

1996 0.0 55.8 79.7 31.9 0.0 0.0 0.0 167

1997 0.0 45.2 79.7 55.8 0.0 0.0 0.0 181

1998 0.0 0.0 31.9 79.7 0.0 0.0 0.0 112

1999 0.0 37.2 79.7 82.3 2.7 0.0 0.0 202

2000 0.0 5.3 79.7 82.3 5.3 9.9 9.3 192

2001 0.0 18.6 79.7 82.3 47.1 0.0 0.0 228

2002 0.0 18.1 47.4 37.6 1.1 11.3 10.2 126

2003 0.0 26.6 79.7 82.3 42.5 18.6 20.2 270

2004 0.0 29.2 79.7 67.2 37.0 0.0 12.7 226

2005 0.0 0.0 79.7 67.7 3.3 0.0 12.6 163

2006 0.0 34.5 79.7 72.7 2.7 11.1 3.2 204

2007 0.0 45.2 79.7 50.5 0.0 10.6 11.0 197

2008 0.0 18.6 79.7 63.8 0.0 34.5 0.0 197

2009 0.0 34.5 79.7 34.5 0.0 46.9 2.8 198

2010 0.0 31.9 79.7 50.5 0.0 40.4 16.4 219

2011 0.0 21.3 79.7 82.3 29.2 0.0 11.2 224

2012 0.0 22.0 54.6 62.5 40.4 26.0 14.1 220

2013 0.0 0.0 61.1 0.0 32.8 0.0 0.0 94

Average 1.2 38.4 73.7 56.2 10.2 12.5 5.9 198.1

1970-2013

Source:  Lesser of consumptive irrigation water requirement or root zone delivery.

TABLE A-9

DIVERSIONS DIRECT TO CROP CONSUMPTIVE USE

Monthly CU in Acre-Feet

COATS BROS DITCH - KRUTHAUPT RANCH
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Year Apr May Jun Jul Aug Sep Oct

1970 71.7 0.0 0.0 0.0 0.0 0.0 0.0

1971 0.0 18.1 0.0 3.9 0.0 0.0 0.0

1972 0.0 7.1 0.0 0.0 0.0 0.0 0.0

1973 0.0 1.6 0.0 0.0 0.0 0.0 0.0

1974 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1975 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1976 0.0 11.8 0.0 0.0 0.0 0.0 0.0

1977 23.8 9.9 0.0 0.0 0.0 0.0 0.0

1978 0.0 0.0 0.0 0.0 26.8 28.1 16.8

1979 0.0 0.0 0.0 0.0 0.0 0.0 8.7

1980 0.0 0.0 0.0 0.0 0.0 33.5 38.2

1981 0.0 0.0 0.0 0.0 0.0 0.0 5.6

1982 0.0 0.0 0.0 0.0 0.0 0.0 24.8

1983 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1985 0.0 0.0 0.0 0.0 0.0 39.3 32.4

1986 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1987 0.0 0.0 0.0 0.0 0.0 2.3 4.2

1988 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1989 0.0 5.5 0.0 0.0 0.0 0.0 37.7

1990 13.1 10.1 0.0 0.0 0.0 9.5 39.7

1991 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1992 12.0 17.7 0.0 0.0 20.6 0.0 0.0

1993 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1994 0.0 5.5 0.0 0.0 0.0 0.0 0.0

1995 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1996 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1997 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1998 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1999 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2001 0.0 0.0 0.0 0.0 0.7 0.0 0.0

2002 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2003 0.0 0.0 0.0 0.0 0.0 0.0 30.3

2004 0.0 0.0 0.0 15.2 0.0 0.0 21.9

2005 0.0 0.0 0.0 0.0 0.0 0.0 15.2

2006 0.0 0.0 0.0 9.6 0.0 0.0 37.5

2007 0.0 0.0 0.0 0.0 0.0 0.0 31.5

2008 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2009 0.0 0.0 0.0 0.0 0.0 14.2 34.4

2010 0.0 0.0 0.0 0.0 0.0 20.7 34.1

2011 0.0 0.0 0.0 0.0 0.0 0.0 2.0

2012 0.0 0.0 0.0 0.0 0.0 0.0 27.9

2013 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Average 2.7 2.0 0.0 0.7 1.1 3.4 10.1

1970-2013

Source:  Root zone delivery less diversions direct to crop consumptive use up

to a limit of the prior month's end of month unfilled soil moisture reservoir

capacity.  Occurs only if root zone delivery > diversions to crop consumptive use.

TABLE A-10

DIVERSIONS TO SOIL MOISTURE RESERVOIR

Monthly Amounts in Acre-Feet

COATS BROS DITCH - KRUTHAUPT RANCH

 



Page A-12 
 

Tyler Martineau, P.E.   427 Belleview Ave., Suite 206   Crested Butte, CO 81224   (970)349-5700 
 

Year Apr May Jun Jul Aug Sep Oct

1970 0.0 0.0 13.1 47.2 11.4 0.0 0.0

1971 0.0 0.0 18.1 0.0 3.9 0.0 0.0

1972 0.0 0.0 7.1 0.0 0.0 0.0 0.0

1973 0.0 0.0 1.6 0.0 0.0 0.0 0.0

1974 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1975 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1976 0.0 0.0 11.8 0.0 0.0 0.0 0.0

1977 0.0 0.0 33.7 0.0 0.0 0.0 0.0

1978 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1979 5.6 27.0 15.6 23.5 0.0 0.0 0.0

1980 0.0 8.7 0.0 0.0 0.0 0.0 0.0

1981 0.0 0.0 48.5 23.2 0.0 0.0 0.0

1982 5.6 0.0 0.0 0.0 0.0 0.0 0.0

1983 0.0 24.8 0.0 0.0 0.0 0.0 0.0

1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1985 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1986 17.0 19.9 22.7 12.1 0.0 0.0 0.0

1987 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1988 6.5 0.0 0.0 0.0 0.0 0.0 0.0

1989 0.0 0.0 5.5 0.0 0.0 0.0 0.0

1990 0.0 0.0 37.1 21.4 2.4 0.0 0.0

1991 7.7 41.6 0.0 0.0 0.0 0.0 0.0

1992 0.0 0.0 23.3 6.4 0.0 20.6 0.0

1993 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1994 0.0 0.0 5.5 0.0 0.0 0.0 0.0

1995 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1996 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1997 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1998 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1999 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2001 0.0 0.0 0.0 0.0 0.0 0.7 0.0

2002 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2003 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2004 8.1 22.2 0.0 0.0 15.2 0.0 0.0

2005 10.2 11.7 0.0 0.0 0.0 0.0 0.0

2006 15.2 0.0 0.0 0.0 9.6 0.0 0.0

2007 11.1 24.0 2.3 0.0 0.0 0.0 0.0

2008 0.0 25.0 6.5 0.0 0.0 0.0 0.0

2009 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2010 1.8 32.7 14.2 0.0 0.0 0.0 0.0

2011 0.0 46.8 8.0 0.0 0.0 0.0 0.0

2012 2.0 0.0 0.0 0.0 0.0 0.0 0.0

2013 6.8 21.1 0.0 0.0 0.0 0.0 0.0

Average 2.2 6.9 6.2 3.0 1.0 0.5 0.0

1970-2013

Source:  Consumptive irrigation water requirement less diversions direct to

crop CU up to a limit of the prior month's end of month storage in the soil

moisture reservoir.  Occurs only if root zone delivery is less than consumptive

irrigation water requirement. 

TABLE A-11

WITHDRAWALS FROM SOIL MOISTURE RESERVOIR

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-Feet
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Year Apr May Jun Jul Aug Sep Oct

1970 71.7 71.7 58.6 11.4 0.0 0.0 0.0

1971 0.0 18.1 0.0 3.9 0.0 0.0 0.0

1972 0.0 7.1 0.0 0.0 0.0 0.0 0.0

1973 0.0 1.6 0.0 0.0 0.0 0.0 0.0

1974 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1975 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1976 0.0 11.8 0.0 0.0 0.0 0.0 0.0

1977 23.8 33.7 0.0 0.0 0.0 0.0 0.0

1978 0.0 0.0 0.0 0.0 26.8 54.9 71.7

1979 66.1 39.1 23.5 0.0 0.0 0.0 8.7

1980 8.7 0.0 0.0 0.0 0.0 33.5 71.7

1981 71.7 71.7 23.2 0.0 0.0 0.0 5.6

1982 0.0 0.0 0.0 0.0 0.0 0.0 24.8

1983 24.8 0.0 0.0 0.0 0.0 0.0 0.0

1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1985 0.0 0.0 0.0 0.0 0.0 39.3 71.7

1986 54.7 34.8 12.1 0.0 0.0 0.0 0.0

1987 0.0 0.0 0.0 0.0 0.0 2.3 6.5

1988 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1989 0.0 5.5 0.0 0.0 0.0 0.0 37.7

1990 50.7 60.9 23.8 2.4 0.0 9.5 49.2

1991 41.6 0.0 0.0 0.0 0.0 0.0 0.0

1992 12.0 29.7 6.4 0.0 20.6 0.0 0.0

1993 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1994 0.0 5.5 0.0 0.0 0.0 0.0 0.0

1995 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1996 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1997 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1998 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1999 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2001 0.0 0.0 0.0 0.0 0.7 0.0 0.0

2002 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2003 0.0 0.0 0.0 0.0 0.0 0.0 30.3

2004 22.2 0.0 0.0 15.2 0.0 0.0 21.9

2005 11.7 0.0 0.0 0.0 0.0 0.0 15.2

2006 0.0 0.0 0.0 9.6 0.0 0.0 37.5

2007 26.3 2.3 0.0 0.0 0.0 0.0 31.5

2008 31.5 6.5 0.0 0.0 0.0 0.0 0.0

2009 0.0 0.0 0.0 0.0 0.0 14.2 48.6

2010 46.8 14.2 0.0 0.0 0.0 20.7 54.8

2011 54.8 8.0 0.0 0.0 0.0 0.0 2.0

2012 0.0 0.0 0.0 0.0 0.0 0.0 27.9

2013 21.1 0.0 0.0 0.0 0.0 0.0 0.0

Average 14.6 9.6 3.4 1.0 1.1 4.0 14.0

1970-2013

Source: Prior month EOM soil moisture storage + current month diversions to soil

moisture storage - current month withdrawals from soil moisture storage.

TABLE A-12

END OF MONTH SOIL MOISTURE STORAGE

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-Feet
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 0.0 68.1 92.8 87.1 11.4 0.0 0.0 259

1971 0.0 64.2 97.8 78.4 3.9 0.0 0.0 244

1972 0.0 75.3 86.8 82.3 13.1 0.0 0.0 257

1973 0.0 62.2 81.2 61.1 0.0 0.0 0.0 205

1974 0.0 31.9 79.7 82.3 33.2 39.2 0.0 266

1975 0.0 29.2 79.7 82.3 5.3 0.0 0.0 197

1976 0.0 60.0 91.5 82.3 13.3 0.0 0.0 247

1977 10.7 72.5 89.5 0.0 0.0 0.0 0.0 173

1978 0.0 45.2 79.7 82.3 55.6 51.6 14.8 329

1979 5.6 63.9 95.3 74.0 1.5 29.4 19.1 289

1980 0.0 43.2 79.7 71.7 8.1 46.2 11.9 261

1981 16.0 60.6 102.4 43.9 17.6 16.2 12.8 269

1982 5.6 16.2 56.9 55.0 0.0 0.0 10.6 144

1983 0.0 41.3 79.7 82.3 10.6 0.0 0.0 214

1984 0.0 66.4 79.7 58.4 0.0 0.0 0.0 205

1985 0.0 0.0 66.4 42.5 0.0 32.4 19.6 161

1986 17.0 74.9 102.3 57.3 0.0 0.0 0.0 252

1987 0.0 40.5 60.8 51.9 0.0 40.3 12.3 206

1988 6.5 20.7 48.5 19.5 0.0 8.6 10.9 115

1989 0.0 76.9 85.2 8.4 0.0 42.1 12.9 226

1990 8.0 68.3 113.0 82.1 2.4 32.6 10.9 317

1991 7.7 60.1 79.7 53.1 0.0 0.0 0.0 201

1992 14.5 64.6 103.0 43.6 47.7 20.6 0.0 294

1993 0.0 53.1 79.7 53.1 0.0 0.0 0.0 186

1994 2.9 70.1 85.2 33.0 0.0 0.0 0.0 191

1995 0.0 39.8 79.7 53.1 0.0 0.0 0.0 173

1996 0.0 55.8 79.7 31.9 0.0 0.0 0.0 167

1997 0.0 45.2 79.7 55.8 0.0 0.0 0.0 181

1998 0.0 0.0 31.9 79.7 0.0 0.0 0.0 112

1999 0.0 37.2 79.7 82.3 2.7 0.0 0.0 202

2000 0.0 5.3 79.7 82.3 5.3 9.9 9.3 192

2001 0.0 18.6 79.7 82.3 47.1 0.7 0.0 228

2002 0.0 18.1 47.4 37.6 1.1 11.3 10.2 126

2003 0.0 26.6 79.7 82.3 42.5 18.6 20.2 270

2004 8.1 51.4 79.7 67.2 52.2 0.0 12.7 271

2005 10.2 11.7 79.7 67.7 3.3 0.0 12.6 185

2006 15.2 34.5 79.7 72.7 12.3 11.1 3.2 229

2007 11.1 69.2 82.0 50.5 0.0 10.6 11.0 234

2008 0.0 43.6 86.2 63.8 0.0 34.5 0.0 228

2009 0.0 34.5 79.7 34.5 0.0 46.9 2.8 198

2010 1.8 64.5 93.8 50.5 0.0 40.4 16.4 267

2011 0.0 68.0 87.7 82.3 29.2 0.0 11.2 279

2012 2.0 22.0 54.6 62.5 40.4 26.0 14.1 222

2013 6.8 21.1 61.1 0.0 32.8 0.0 0.0 122

Average 3.4 45.4 79.9 59.3 11.2 12.9 5.9 218.0

1970-2013

Source: Diversions direct to crop consumptive use plus withdrawals from soil moisture

reservoir.

TABLE A-13

HISTORIC CROP CONSUMPTIVE USE

Monthly HCU in Acre-Feet

COATS BROS DITCH - KRUTHAUPT RANCH
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Year Apr May Jun Jul Aug Sep Oct Annual

1970 71.7 68.1 79.7 39.8 0.0 0.0 0.0 259

1971 0.0 82.3 79.7 82.3 0.0 0.0 0.0 244

1972 0.0 82.3 79.7 82.3 13.1 0.0 0.0 257

1973 0.0 63.8 79.7 61.1 0.0 0.0 0.0 205

1974 0.0 31.9 79.7 82.3 33.2 39.2 0.0 266

1975 0.0 29.2 79.7 82.3 5.3 0.0 0.0 197

1976 0.0 71.7 79.7 82.3 13.3 0.0 0.0 247

1977 34.5 82.3 55.8 0.0 0.0 0.0 0.0 173

1978 0.0 45.2 79.7 82.3 82.3 79.7 31.6 401

1979 0.0 36.9 79.7 50.5 1.5 29.4 27.8 226

1980 0.0 34.5 79.7 71.7 8.1 79.7 50.1 324

1981 16.0 60.6 53.9 20.7 17.6 16.2 18.4 203

1982 0.0 16.2 56.9 55.0 0.0 0.0 35.4 164

1983 0.0 16.4 79.7 82.3 10.6 0.0 0.0 189

1984 0.0 66.4 79.7 58.4 0.0 0.0 0.0 205

1985 0.0 0.0 66.4 42.5 0.0 71.7 52.0 233

1986 0.0 55.0 79.7 45.2 0.0 0.0 0.0 180

1987 0.0 40.5 60.8 51.9 0.0 42.6 16.4 212

1988 0.0 20.7 48.5 19.5 0.0 8.6 10.9 108

1989 0.0 82.3 79.7 8.4 0.0 42.1 50.6 263

1990 21.1 78.4 75.9 60.7 0.0 42.1 50.6 329

1991 0.0 18.5 79.7 53.1 0.0 0.0 0.0 151

1992 26.6 82.3 79.7 37.2 68.3 0.0 0.0 294

1993 0.0 53.1 79.7 53.1 0.0 0.0 0.0 186

1994 2.9 75.7 79.7 33.0 0.0 0.0 0.0 191

1995 0.0 39.8 79.7 53.1 0.0 0.0 0.0 173

1996 0.0 55.8 79.7 31.9 0.0 0.0 0.0 167

1997 0.0 45.2 79.7 55.8 0.0 0.0 0.0 181

1998 0.0 0.0 31.9 79.7 0.0 0.0 0.0 112

1999 0.0 37.2 79.7 82.3 2.7 0.0 0.0 202

2000 0.0 5.3 79.7 82.3 5.3 9.9 9.3 192

2001 0.0 18.6 79.7 82.3 47.8 0.0 0.0 228

2002 0.0 18.1 47.4 37.6 1.1 11.3 10.2 126

2003 0.0 26.6 79.7 82.3 42.5 18.6 50.5 300

2004 0.0 29.2 79.7 82.3 37.0 0.0 34.6 263

2005 0.0 0.0 79.7 67.7 3.3 0.0 27.8 178

2006 0.0 34.5 79.7 82.3 2.7 11.1 40.7 251

2007 0.0 45.2 79.7 50.5 0.0 10.6 42.5 228

2008 0.0 18.6 79.7 63.8 0.0 34.5 0.0 197

2009 0.0 34.5 79.7 34.5 0.0 61.1 37.2 247

2010 0.0 31.9 79.7 50.5 0.0 61.1 50.5 274

2011 0.0 21.3 79.7 82.3 29.2 0.0 13.3 226

2012 0.0 22.0 54.6 62.5 40.4 26.0 42.0 248

2013 0.0 0.0 61.1 0.0 32.8 0.0 0.0 94

Average 3.9 40.4 73.7 56.9 11.3 15.8 16.0 218.0

1970-2013

Source: Diversions direct to crop consumptive use plus diversions to soil moisture reservoir.

TABLE A-14

FIELD DEPLETION

Monthly Amounts in Acre-feet

COATS BROS DITCH - KRUTHAUPT RANCH
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Year Apr May Jun Jul Aug Sep Oct

1970 87.7 96.5 79.7 39.8 0.0 0.0 0.0

1971 0.0 82.3 79.7 82.3 0.0 0.0 0.0

1972 0.0 82.3 79.7 82.3 13.1 0.0 0.0

1973 0.0 63.8 79.7 61.1 0.0 0.0 0.0

1974 0.0 31.9 79.7 82.3 33.2 39.2 0.0

1975 0.0 29.2 79.7 82.3 5.3 0.0 0.0

1976 0.0 71.7 79.7 82.3 13.3 0.0 0.0

1977 34.5 82.3 55.8 0.0 0.0 0.0 0.0

1978 0.0 45.2 79.7 82.3 82.3 79.7 50.8

1979 0.0 36.9 79.7 50.5 1.5 29.4 27.8

1980 0.0 34.5 79.7 71.7 8.1 79.7 114.6

1981 31.8 104.1 53.9 20.7 17.6 16.2 18.4

1982 0.0 16.2 56.9 55.0 0.0 0.0 35.4

1983 0.0 16.4 79.7 82.3 10.6 0.0 0.0

1984 0.0 66.4 79.7 58.4 0.0 0.0 0.0

1985 0.0 0.0 66.4 42.5 0.0 71.7 112.7

1986 0.0 55.0 79.7 45.2 0.0 0.0 0.0

1987 0.0 40.5 60.8 51.9 0.0 42.6 16.4

1988 0.0 20.7 48.5 19.5 0.0 8.6 10.9

1989 0.0 82.3 79.7 8.4 0.0 42.1 50.6

1990 21.1 78.4 75.9 60.7 0.0 42.1 50.6

1991 0.0 18.5 79.7 53.1 0.0 0.0 0.0

1992 26.6 82.3 79.7 37.2 68.3 0.0 0.0

1993 0.0 53.1 79.7 53.1 0.0 0.0 0.0

1994 2.9 75.7 79.7 33.0 0.0 0.0 0.0

1995 0.0 39.8 79.7 53.1 0.0 0.0 0.0

1996 0.0 55.8 79.7 31.9 0.0 0.0 0.0

1997 0.0 45.2 79.7 55.8 0.0 0.0 0.0

1998 0.0 0.0 31.9 79.7 0.0 0.0 0.0

1999 0.0 37.2 79.7 82.3 2.7 0.0 0.0

2000 0.0 5.3 79.7 82.3 5.3 9.9 9.3

2001 0.0 18.6 79.7 82.3 47.8 0.0 0.0

2002 0.0 18.1 47.4 37.6 1.1 11.3 10.2

2003 0.0 26.6 79.7 82.3 42.5 18.6 50.5

2004 0.0 29.2 79.7 82.3 37.0 0.0 34.6

2005 0.0 0.0 79.7 67.7 3.3 0.0 27.8

2006 0.0 34.5 79.7 82.3 2.7 11.1 40.7

2007 0.0 45.2 79.7 50.5 0.0 10.6 42.5

2008 0.0 18.6 79.7 63.8 0.0 34.5 0.0

2009 0.0 34.5 79.7 34.5 0.0 61.1 37.2

2010 0.0 31.9 79.7 50.5 0.0 61.1 50.5

2011 0.0 21.3 79.7 82.3 29.2 0.0 13.3

2012 0.0 22.0 54.6 62.5 40.4 26.0 42.0

2013 0.0 0.0 61.1 0.0 32.8 0.0 0.0

Average 4.6 42.0 73.7 56.9 11.3 15.8 19.2

1970-2013

Source:  Field headgate delivery - Field depletion

TABLE A-15

RETURNS FROM THE FIELD

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-feet
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Year Apr May Jun Jul Aug Sep Oct

1970 43.8 48.3 39.8 19.9 0.0 0.0 0.0

1971 0.0 41.2 39.8 41.2 0.0 0.0 0.0

1972 0.0 41.2 39.8 41.2 6.5 0.0 0.0

1973 0.0 31.9 39.8 30.5 0.0 0.0 0.0

1974 0.0 15.9 39.8 41.2 16.6 19.6 0.0

1975 0.0 14.6 39.8 41.2 2.7 0.0 0.0

1976 0.0 35.9 39.8 41.2 6.6 0.0 0.0

1977 17.3 41.2 27.9 0.0 0.0 0.0 0.0

1978 0.0 22.6 39.8 41.2 41.2 39.8 25.4

1979 0.0 18.4 39.8 25.2 0.8 14.7 13.9

1980 0.0 17.3 39.8 35.9 4.1 39.8 57.3

1981 15.9 52.1 27.0 10.3 8.8 8.1 9.2

1982 0.0 8.1 28.5 27.5 0.0 0.0 17.7

1983 0.0 8.2 39.8 41.2 5.3 0.0 0.0

1984 0.0 33.2 39.8 29.2 0.0 0.0 0.0

1985 0.0 0.0 33.2 21.3 0.0 35.9 56.3

1986 0.0 27.5 39.8 22.6 0.0 0.0 0.0

1987 0.0 20.2 30.4 26.0 0.0 21.3 8.2

1988 0.0 10.3 24.2 9.7 0.0 4.3 5.5

1989 0.0 41.2 39.8 4.2 0.0 21.1 25.3

1990 10.5 39.2 37.9 30.3 0.0 21.1 25.3

1991 0.0 9.3 39.8 26.6 0.0 0.0 0.0

1992 13.3 41.2 39.8 18.6 34.1 0.0 0.0

1993 0.0 26.6 39.8 26.6 0.0 0.0 0.0

1994 1.4 37.8 39.8 16.5 0.0 0.0 0.0

1995 0.0 19.9 39.8 26.6 0.0 0.0 0.0

1996 0.0 27.9 39.8 15.9 0.0 0.0 0.0

1997 0.0 22.6 39.8 27.9 0.0 0.0 0.0

1998 0.0 0.0 15.9 39.8 0.0 0.0 0.0

1999 0.0 18.6 39.8 41.2 1.3 0.0 0.0

2000 0.0 2.7 39.8 41.2 2.7 4.9 4.7

2001 0.0 9.3 39.8 41.2 23.9 0.0 0.0

2002 0.0 9.0 23.7 18.8 0.5 5.6 5.1

2003 0.0 13.3 39.8 41.2 21.3 9.3 25.2

2004 0.0 14.6 39.8 41.2 18.5 0.0 17.3

2005 0.0 0.0 39.8 33.8 1.7 0.0 13.9

2006 0.0 17.3 39.8 41.2 1.3 5.6 20.4

2007 0.0 22.6 39.8 25.2 0.0 5.3 21.3

2008 0.0 9.3 39.8 31.9 0.0 17.3 0.0

2009 0.0 17.3 39.8 17.3 0.0 30.5 18.6

2010 0.0 15.9 39.8 25.2 0.0 30.5 25.2

2011 0.0 10.6 39.8 41.2 14.6 0.0 6.6

2012 0.0 11.0 27.3 31.3 20.2 13.0 21.0

2013 0.0 0.0 30.5 0.0 16.4 0.0 0.0

Average 2.3 21.0 36.8 28.4 5.7 7.9 9.6

1970-2013

Source:  % surface flow x return from field.

TABLE A-16

SURFACE RETURNS TO RIVER

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-feet
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Annual

1970 17.3 36.4 40.7 32.2 16.3 5.7 2.0 0.7 0.2 0.1 0.0 0.0 152

1971 0.0 16.3 32.0 37.6 23.6 8.1 2.9 1.0 0.4 0.1 0.0 0.0 122

1972 0.0 16.3 32.0 37.6 26.2 10.7 3.8 1.3 0.5 0.2 0.1 0.0 129

1973 0.0 12.6 28.4 32.1 19.0 6.5 2.3 0.8 0.3 0.1 0.0 0.0 102

1974 0.0 6.3 22.0 34.2 29.0 22.0 12.7 4.4 1.6 0.6 0.2 0.1 133

1975 0.0 5.8 21.5 34.0 23.4 8.7 3.1 1.1 0.4 0.1 0.0 0.0 98

1976 0.0 14.2 29.9 36.8 26.0 10.7 3.8 1.3 0.5 0.2 0.1 0.0 123

1977 6.8 23.1 29.6 17.4 6.0 2.1 0.8 0.3 0.1 0.0 0.0 0.0 86

1978 0.0 8.9 24.7 35.1 39.0 39.9 34.1 18.4 6.4 2.3 0.8 0.3 210

1979 0.1 7.3 23.0 28.2 16.5 11.7 13.4 8.2 2.8 1.0 0.4 0.1 113

1980 0.0 6.8 22.6 32.3 22.0 24.4 41.4 29.1 10.0 3.6 1.3 0.4 194

1981 6.4 26.9 33.4 22.5 13.9 10.3 9.3 5.6 1.9 0.7 0.2 0.1 131

1982 0.0 3.2 14.5 23.2 15.1 5.2 8.8 7.7 2.6 0.9 0.3 0.1 82

1983 0.0 3.2 19.0 33.1 24.1 9.7 3.4 1.2 0.4 0.2 0.1 0.0 94

1984 0.0 13.1 28.9 31.8 18.5 6.4 2.3 0.8 0.3 0.1 0.0 0.0 102

1985 0.0 0.0 13.1 21.5 12.9 18.6 38.0 27.7 9.5 3.4 1.2 0.4 146

1986 0.1 10.9 26.6 28.4 15.6 5.4 1.9 0.7 0.2 0.1 0.0 0.0 90

1987 0.0 8.0 20.0 25.0 15.3 13.7 13.6 6.8 2.4 0.8 0.3 0.1 106

1988 0.0 4.1 13.7 14.8 7.6 4.4 4.8 3.1 1.1 0.4 0.1 0.0 54

1989 0.0 16.3 32.0 23.0 9.0 11.5 19.5 13.2 4.5 1.6 0.6 0.2 131

1990 4.2 19.7 31.9 32.8 19.2 14.9 20.7 13.7 4.7 1.7 0.6 0.2 164

1991 0.1 3.7 19.4 27.5 16.3 5.6 2.0 0.7 0.2 0.1 0.0 0.0 76

1992 5.2 21.5 33.8 29.3 28.4 18.7 6.4 2.3 0.8 0.3 0.1 0.0 147

1993 0.0 10.5 26.3 29.8 17.1 5.9 2.1 0.7 0.3 0.1 0.0 0.0 93

1994 0.6 15.5 30.9 27.4 13.7 4.8 1.7 0.6 0.2 0.1 0.0 0.0 95

1995 0.0 7.9 23.6 28.9 16.8 5.8 2.1 0.7 0.3 0.1 0.0 0.0 86

1996 0.0 11.0 26.8 25.8 13.0 4.5 1.6 0.6 0.2 0.1 0.0 0.0 84

1997 0.0 8.9 24.7 29.8 17.5 6.0 2.2 0.8 0.3 0.1 0.0 0.0 90

1998 0.0 0.0 6.3 22.0 17.9 6.1 2.2 0.8 0.3 0.1 0.0 0.0 56

1999 0.0 7.3 23.1 34.5 23.1 8.3 2.9 1.0 0.4 0.1 0.0 0.0 101

2000 0.0 1.0 16.8 32.4 22.8 10.5 6.8 3.6 1.2 0.4 0.2 0.0 96

2001 0.0 3.7 19.4 33.3 31.5 17.1 5.9 2.1 0.7 0.3 0.1 0.0 114

2002 0.0 3.6 12.9 18.0 11.3 6.3 5.7 3.3 1.1 0.4 0.1 0.0 63

2003 0.0 5.2 21.0 33.8 30.7 19.7 19.2 13.2 4.5 1.6 0.6 0.2 150

2004 0.1 5.8 21.5 34.0 29.7 15.0 12.1 8.7 3.0 1.1 0.4 0.1 131

2005 0.0 0.0 15.7 29.1 19.4 7.1 8.0 6.4 2.2 0.8 0.3 0.1 89

2006 0.0 6.8 22.6 34.4 23.0 10.4 13.2 9.8 3.4 1.2 0.4 0.1 125

2007 0.0 8.9 24.7 28.8 16.4 7.8 12.5 9.8 3.4 1.2 0.4 0.1 114

2008 0.0 3.7 19.4 29.6 18.4 13.2 9.1 3.1 1.1 0.4 0.1 0.0 98

2009 0.0 6.8 22.6 24.9 13.0 16.6 21.1 12.0 4.2 1.5 0.5 0.2 123

2010 0.1 6.3 22.0 27.9 16.1 17.6 24.0 14.8 5.1 1.8 0.6 0.2 137

2011 0.1 4.2 19.9 33.5 27.9 13.4 7.3 4.3 1.5 0.5 0.2 0.1 113

2012 0.0 4.4 15.1 24.6 24.5 18.8 18.2 11.8 4.0 1.4 0.5 0.2 124

2013 0.1 0.0 12.1 12.1 10.6 8.0 2.7 1.0 0.3 0.1 0.0 0.0 47

Average 0.9 9.2 23.2 28.8 19.5 11.3 9.8 5.9 2.0 0.7 0.3 0.1 112

1970-2013

Source: % subsurface flow x return from field x lagged return flow factors.

TABLE A-17

LAGGED SUBSURFACE RETURNS TO RIVER  (APRIL - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-feet
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total

1970 98.2 80.0 78.8 27.5 -16.3 -5.7 -2.0 -0.7 -0.2 -0.1 0.0 0.0 260

1971 0.0 107.3 87.5 86.0 -23.6 -8.1 -2.9 -1.0 -0.4 -0.1 0.0 0.0 244

1972 0.0 107.3 87.5 86.0 -6.6 -10.7 -3.8 -1.3 -0.5 -0.2 -0.1 0.0 258

1973 0.0 83.0 91.2 59.5 -19.0 -6.5 -2.3 -0.8 -0.3 -0.1 0.0 0.0 205

1974 0.0 41.5 97.5 89.3 20.8 36.8 -12.7 -4.4 -1.6 -0.6 -0.2 -0.1 266

1975 0.0 38.1 98.0 89.5 -15.4 -8.7 -3.1 -1.1 -0.4 -0.1 0.0 0.0 197

1976 0.0 93.4 89.6 86.7 -6.1 -10.7 -3.8 -1.3 -0.5 -0.2 -0.1 0.0 247

1977 45.0 100.4 54.0 -17.4 -6.0 -2.1 -0.8 -0.3 -0.1 0.0 0.0 0.0 173

1978 0.0 58.8 94.9 88.4 84.5 79.7 22.9 -18.4 -6.4 -2.3 -0.8 -0.3 401

1979 -0.1 48.0 96.5 47.5 -14.2 32.4 28.2 -8.2 -2.8 -1.0 -0.4 -0.1 226

1980 0.0 45.0 97.0 75.3 -9.8 95.2 66.0 -29.1 -10.0 -3.6 -1.3 -0.4 324

1981 25.5 85.8 47.5 8.5 12.4 13.9 18.3 -5.6 -1.9 -0.7 -0.2 -0.1 203

1982 0.0 21.1 70.9 59.3 -15.1 -5.2 44.3 -7.7 -2.6 -0.9 -0.3 -0.1 164

1983 0.0 21.4 100.5 90.4 -8.2 -9.7 -3.4 -1.2 -0.4 -0.2 -0.1 0.0 189

1984 0.0 86.5 90.6 55.9 -18.5 -6.4 -2.3 -0.8 -0.3 -0.1 0.0 0.0 205

1985 0.0 0.0 86.5 42.2 -12.9 89.0 70.3 -27.7 -9.5 -3.4 -1.2 -0.4 233

1986 -0.1 71.6 92.9 39.4 -15.6 -5.4 -1.9 -0.7 -0.2 -0.1 0.0 0.0 180

1987 0.0 52.7 71.2 52.9 -15.3 50.2 11.1 -6.8 -2.4 -0.8 -0.3 -0.1 212

1988 0.0 26.9 59.0 14.4 -7.6 8.6 11.6 -3.1 -1.1 -0.4 -0.1 0.0 108

1989 0.0 107.3 87.5 -10.3 -9.0 51.7 56.4 -13.2 -4.5 -1.6 -0.6 -0.2 263

1990 27.4 97.9 81.9 58.3 -19.2 48.3 55.2 -13.7 -4.7 -1.7 -0.6 -0.2 329

1991 -0.1 24.2 100.1 52.2 -16.3 -5.6 -2.0 -0.7 -0.2 -0.1 0.0 0.0 151

1992 34.6 102.0 85.7 26.5 74.0 -18.7 -6.4 -2.3 -0.8 -0.3 -0.1 0.0 294

1993 0.0 69.2 93.3 49.9 -17.1 -5.9 -2.1 -0.7 -0.3 -0.1 0.0 0.0 186

1994 3.7 98.0 88.6 22.0 -13.7 -4.8 -1.7 -0.6 -0.2 -0.1 0.0 0.0 191

1995 0.0 51.9 95.9 50.7 -16.8 -5.8 -2.1 -0.7 -0.3 -0.1 0.0 0.0 173

1996 0.0 72.7 92.7 22.0 -13.0 -4.5 -1.6 -0.6 -0.2 -0.1 0.0 0.0 167

1997 0.0 58.8 94.9 53.9 -17.5 -6.0 -2.2 -0.8 -0.3 -0.1 0.0 0.0 181

1998 0.0 0.0 41.5 97.5 -17.9 -6.1 -2.2 -0.8 -0.3 -0.1 0.0 0.0 112

1999 0.0 48.4 96.4 89.0 -19.1 -8.3 -2.9 -1.0 -0.4 -0.1 0.0 0.0 202

2000 0.0 6.9 102.7 91.1 -14.9 4.4 7.1 -3.6 -1.2 -0.4 -0.2 0.0 192

2001 0.0 24.2 100.1 90.2 40.2 -17.1 -5.9 -2.1 -0.7 -0.3 -0.1 0.0 229

2002 0.0 23.5 58.2 38.4 -9.7 10.7 9.6 -3.3 -1.1 -0.4 -0.1 0.0 126

2003 0.0 34.6 98.5 89.7 33.1 8.1 56.5 -13.2 -4.5 -1.6 -0.6 -0.2 300

2004 -0.1 38.1 98.0 89.5 25.9 -15.0 39.9 -8.7 -3.0 -1.1 -0.4 -0.1 263

2005 0.0 0.0 103.8 72.4 -14.4 -7.1 33.6 -6.4 -2.2 -0.8 -0.3 -0.1 179

2006 0.0 45.0 97.0 89.2 -19.0 6.2 47.9 -9.8 -3.4 -1.2 -0.4 -0.1 251

2007 0.0 58.8 94.9 46.9 -16.4 8.2 51.2 -9.8 -3.4 -1.2 -0.4 -0.1 229

2008 0.0 24.2 100.1 66.0 -18.4 38.6 -9.1 -3.1 -1.1 -0.4 -0.1 0.0 197

2009 0.0 45.0 97.0 26.9 -13.0 75.1 34.7 -12.0 -4.2 -1.5 -0.5 -0.2 247

2010 -0.1 41.5 97.5 47.8 -16.1 74.0 51.7 -14.8 -5.1 -1.8 -0.6 -0.2 274

2011 -0.1 27.7 99.6 90.1 15.9 -13.4 12.6 -4.3 -1.5 -0.5 -0.2 -0.1 226

2012 0.0 28.7 66.7 69.2 36.0 20.2 44.9 -11.8 -4.0 -1.4 -0.5 -0.2 248

2013 -0.1 0.0 79.6 -12.1 38.7 -8.0 -2.7 -1.0 -0.3 -0.1 0.0 0.0 94

Average 5.3 52.2 87.4 56.5 -2.5 12.4 15.8 -5.9 -2.0 -0.7 -0.3 -0.1 218.1

1970-2013

Source: Field headgate delivery - (surface returns + lagged subsurface returns).

TABLE A-18

NET HISTORIC RIVER DEPLETION (APRIL - OCTOBER INSTREAM FLOW USE)

Monthly Amounts in Acre-feet

COATS BROS DITCH - KRUTHAUPT RANCH
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

1970 1.65 1.30 1.32 0.45 -0.26 -0.10 -0.03 -0.01 0.00 0.00 0.00 0.00

1971 0.00 1.74 1.47 1.40 -0.38 -0.14 -0.05 -0.02 -0.01 0.00 0.00 0.00

1972 0.00 1.74 1.47 1.40 -0.11 -0.18 -0.06 -0.02 -0.01 0.00 0.00 0.00

1973 0.00 1.35 1.53 0.97 -0.31 -0.11 -0.04 -0.01 0.00 0.00 0.00 0.00

1974 0.00 0.68 1.64 1.45 0.34 0.62 -0.21 -0.07 -0.03 -0.01 0.00 0.00

1975 0.00 0.62 1.65 1.46 -0.25 -0.15 -0.05 -0.02 -0.01 0.00 0.00 0.00

1976 0.00 1.52 1.51 1.41 -0.10 -0.18 -0.06 -0.02 -0.01 0.00 0.00 0.00

1977 0.76 1.63 0.91 -0.28 -0.10 -0.04 -0.01 0.00 0.00 0.00 0.00 0.00

1978 0.00 0.96 1.59 1.44 1.37 1.34 0.37 -0.31 -0.10 -0.04 -0.01 0.00

1979 0.00 0.78 1.62 0.77 -0.23 0.54 0.46 -0.14 -0.05 -0.02 -0.01 0.00

1980 0.00 0.73 1.63 1.22 -0.16 1.60 1.07 -0.49 -0.16 -0.06 -0.02 -0.01

1981 0.43 1.39 0.80 0.14 0.20 0.23 0.30 -0.09 -0.03 -0.01 0.00 0.00

1982 0.00 0.34 1.19 0.96 -0.25 -0.09 0.72 -0.13 -0.04 -0.02 -0.01 0.00

1983 0.00 0.35 1.69 1.47 -0.13 -0.16 -0.06 -0.02 -0.01 0.00 0.00 0.00

1984 0.00 1.41 1.52 0.91 -0.30 -0.11 -0.04 -0.01 0.00 0.00 0.00 0.00

1985 0.00 0.00 1.45 0.69 -0.21 1.50 1.14 -0.47 -0.15 -0.06 -0.02 -0.01

1986 0.00 1.17 1.56 0.64 -0.25 -0.09 -0.03 -0.01 0.00 0.00 0.00 0.00

1987 0.00 0.86 1.20 0.86 -0.25 0.84 0.18 -0.11 -0.04 -0.01 -0.01 0.00

1988 0.00 0.44 0.99 0.23 -0.12 0.14 0.19 -0.05 -0.02 -0.01 0.00 0.00

1989 0.00 1.74 1.47 -0.17 -0.15 0.87 0.92 -0.22 -0.07 -0.03 -0.01 0.00

1990 0.46 1.59 1.38 0.95 -0.31 0.81 0.90 -0.23 -0.08 -0.03 -0.01 0.00

1991 0.00 0.39 1.68 0.85 -0.27 -0.09 -0.03 -0.01 0.00 0.00 0.00 0.00

1992 0.58 1.66 1.44 0.43 1.20 -0.31 -0.10 -0.04 -0.01 0.00 0.00 0.00

1993 0.00 1.13 1.57 0.81 -0.28 -0.10 -0.03 -0.01 0.00 0.00 0.00 0.00

1994 0.06 1.59 1.49 0.36 -0.22 -0.08 -0.03 -0.01 0.00 0.00 0.00 0.00

1995 0.00 0.84 1.61 0.83 -0.27 -0.10 -0.03 -0.01 0.00 0.00 0.00 0.00

1996 0.00 1.18 1.56 0.36 -0.21 -0.08 -0.03 -0.01 0.00 0.00 0.00 0.00

1997 0.00 0.96 1.59 0.88 -0.28 -0.10 -0.03 -0.01 0.00 0.00 0.00 0.00

1998 0.00 0.00 0.70 1.59 -0.29 -0.10 -0.04 -0.01 0.00 0.00 0.00 0.00

1999 0.00 0.79 1.62 1.45 -0.31 -0.14 -0.05 -0.02 -0.01 0.00 0.00 0.00

2000 0.00 0.11 1.73 1.48 -0.24 0.07 0.12 -0.06 -0.02 -0.01 0.00 0.00

2001 0.00 0.39 1.68 1.47 0.65 -0.29 -0.10 -0.04 -0.01 0.00 0.00 0.00

2002 0.00 0.38 0.98 0.62 -0.16 0.18 0.16 -0.06 -0.02 -0.01 0.00 0.00

2003 0.00 0.56 1.66 1.46 0.54 0.14 0.92 -0.22 -0.07 -0.03 -0.01 0.00

2004 0.00 0.62 1.65 1.46 0.42 -0.25 0.65 -0.15 -0.05 -0.02 -0.01 0.00

2005 0.00 0.00 1.74 1.18 -0.23 -0.12 0.55 -0.11 -0.04 -0.01 0.00 0.00

2006 0.00 0.73 1.63 1.45 -0.31 0.10 0.78 -0.17 -0.05 -0.02 -0.01 0.00

2007 0.00 0.96 1.59 0.76 -0.27 0.14 0.83 -0.17 -0.05 -0.02 -0.01 0.00

2008 0.00 0.39 1.68 1.07 -0.30 0.65 -0.15 -0.05 -0.02 -0.01 0.00 0.00

2009 0.00 0.73 1.63 0.44 -0.21 1.26 0.56 -0.20 -0.07 -0.02 -0.01 0.00

2010 0.00 0.68 1.64 0.78 -0.26 1.24 0.84 -0.25 -0.08 -0.03 -0.01 0.00

2011 0.00 0.45 1.67 1.46 0.26 -0.23 0.21 -0.07 -0.02 -0.01 0.00 0.00

2012 0.00 0.47 1.12 1.13 0.59 0.34 0.73 -0.20 -0.07 -0.02 -0.01 0.00

2013 0.00 0.00 1.34 -0.20 0.63 -0.13 -0.04 -0.02 -0.01 0.00 0.00 0.00

Average 0.09 0.85 1.47 0.92 -0.04 0.21 0.26 -0.10 -0.03 -0.01 0.00 0.00

1970-2013

Source: Net Historic River Depletion in acre-feet per month converted to an

average flow rate in cubic feet per second for the month.

TABLE A-19

NET HISTORIC RIVER DEPLETION (APRIL - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in CFS
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Annual

1970 0.0 0.0 0.0 7.9 7.9 2.7 1.0 0.3 0.1 0.0 0.0 0.0 20

1971 0.0 0.0 0.0 16.3 16.3 5.5 2.0 0.7 0.2 0.1 0.0 0.0 41

1972 0.0 0.0 0.0 16.3 18.9 8.1 2.9 1.0 0.4 0.1 0.1 0.0 48

1973 0.0 0.0 0.0 12.1 12.1 4.1 1.5 0.5 0.2 0.1 0.0 0.0 31

1974 0.0 0.0 0.0 16.3 22.9 19.8 12.0 4.1 1.5 0.5 0.2 0.1 77

1975 0.0 0.0 0.0 16.3 17.4 6.6 2.3 0.8 0.3 0.1 0.0 0.0 44

1976 0.0 0.0 0.0 16.3 18.9 8.1 2.9 1.0 0.4 0.1 0.1 0.0 48

1977 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1978 0.0 0.0 0.0 16.3 32.6 37.6 33.3 18.1 6.3 2.2 0.8 0.3 147

1979 0.1 0.0 0.0 10.0 10.3 9.5 12.6 7.9 2.7 1.0 0.4 0.1 55

1980 0.0 0.0 0.0 14.2 15.8 22.1 40.7 28.8 9.9 3.5 1.3 0.4 137

1981 0.2 0.1 0.0 4.1 7.6 8.1 8.5 5.3 1.8 0.7 0.2 0.1 37

1982 0.0 0.0 0.0 10.9 10.9 3.7 8.3 7.5 2.5 0.9 0.3 0.1 45

1983 0.0 0.0 0.0 16.3 18.4 7.6 2.7 1.0 0.3 0.1 0.1 0.0 46

1984 0.0 0.0 0.0 11.5 11.6 3.9 1.4 0.5 0.2 0.1 0.0 0.0 29

1985 0.0 0.0 0.0 8.4 8.4 17.0 37.5 27.5 9.4 3.4 1.2 0.4 113

1986 0.1 0.1 0.0 8.9 8.9 3.0 1.1 0.4 0.1 0.0 0.0 0.0 23

1987 0.0 0.0 0.0 10.3 10.3 11.9 12.9 6.5 2.3 0.8 0.3 0.1 55

1988 0.0 0.0 0.0 3.8 3.9 3.0 4.3 2.9 1.0 0.4 0.1 0.0 20

1989 0.0 0.0 0.0 1.7 1.7 8.9 18.5 12.9 4.4 1.6 0.6 0.2 50

1990 0.1 0.0 0.0 12.0 12.0 12.4 19.8 13.4 4.6 1.6 0.6 0.2 77

1991 0.1 0.0 0.0 10.5 10.5 3.6 1.3 0.5 0.2 0.1 0.0 0.0 27

1992 0.0 0.0 0.0 7.3 20.8 16.0 5.5 2.0 0.7 0.2 0.1 0.0 53

1993 0.0 0.0 0.0 10.5 10.5 3.6 1.3 0.5 0.2 0.1 0.0 0.0 27

1994 0.0 0.0 0.0 6.5 6.5 2.2 0.8 0.3 0.1 0.0 0.0 0.0 16

1995 0.0 0.0 0.0 10.5 10.5 3.6 1.3 0.5 0.2 0.1 0.0 0.0 27

1996 0.0 0.0 0.0 6.3 6.3 2.1 0.8 0.3 0.1 0.0 0.0 0.0 16

1997 0.0 0.0 0.0 11.0 11.0 3.7 1.3 0.5 0.2 0.1 0.0 0.0 28

1998 0.0 0.0 0.0 15.7 15.8 5.3 1.9 0.7 0.2 0.1 0.0 0.0 40

1999 0.0 0.0 0.0 16.3 16.8 6.0 2.2 0.8 0.3 0.1 0.0 0.0 42

2000 0.0 0.0 0.0 16.3 17.4 8.5 6.1 3.3 1.2 0.4 0.2 0.0 53

2001 0.0 0.0 0.0 16.3 25.7 15.0 5.2 1.8 0.7 0.2 0.1 0.0 65

2002 0.0 0.0 0.0 7.4 7.7 5.0 5.2 3.1 1.1 0.4 0.1 0.0 30

2003 0.0 0.0 0.0 16.3 24.7 17.6 18.5 13.0 4.4 1.6 0.6 0.2 97

2004 0.1 0.0 0.0 16.3 23.6 12.9 11.3 8.4 2.9 1.0 0.4 0.1 77

2005 0.0 0.0 0.0 13.4 14.1 5.2 7.3 6.2 2.1 0.7 0.3 0.1 49

2006 0.0 0.0 0.0 16.3 16.8 8.2 12.4 9.6 3.3 1.2 0.4 0.1 68

2007 0.0 0.0 0.0 10.0 10.0 5.5 11.7 9.6 3.3 1.2 0.4 0.1 52

2008 0.0 0.0 0.0 12.6 12.6 11.1 8.4 2.9 1.0 0.4 0.1 0.0 49

2009 0.0 0.0 0.0 6.8 6.8 14.4 20.3 11.7 4.1 1.4 0.5 0.2 66

2010 0.1 0.0 0.0 10.0 10.0 15.4 23.3 14.5 5.0 1.8 0.6 0.2 81

2011 0.1 0.0 0.0 16.3 22.1 11.3 6.6 4.0 1.4 0.5 0.2 0.1 62

2012 0.0 0.0 0.0 12.4 20.4 17.3 17.7 11.6 4.0 1.4 0.5 0.2 85

2013 0.1 0.0 0.0 0.0 6.5 6.5 2.2 0.8 0.3 0.1 0.0 0.0 16

Average 0.0 0.0 0.0 11.2 13.5 9.2 9.1 5.6 1.9 0.7 0.3 0.1 51.6

1970-2013

Source: % subsurface flow x return from field x lagged return flow factors.

TABLE A-20

LAGGED SUBSURFACE RETURNS TO RIVER (JULY - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-feet
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total

1970 0.0 0.0 0.0 51.9 -7.9 -2.7 -1.0 -0.3 -0.1 0.0 0.0 0.0 40

1971 0.0 0.0 0.0 107.3 -16.3 -5.5 -2.0 -0.7 -0.2 -0.1 0.0 0.0 82

1972 0.0 0.0 0.0 107.3 0.7 -8.1 -2.9 -1.0 -0.4 -0.1 -0.1 0.0 95

1973 0.0 0.0 0.0 79.6 -12.1 -4.1 -1.5 -0.5 -0.2 -0.1 0.0 0.0 61

1974 0.0 0.0 0.0 107.3 26.9 39.0 -12.0 -4.1 -1.5 -0.5 -0.2 -0.1 155

1975 0.0 0.0 0.0 107.3 -9.4 -6.6 -2.3 -0.8 -0.3 -0.1 0.0 0.0 88

1976 0.0 0.0 0.0 107.3 1.0 -8.1 -2.9 -1.0 -0.4 -0.1 -0.1 0.0 96

1977 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1978 0.0 0.0 0.0 107.3 90.9 82.0 23.7 -18.1 -6.3 -2.2 -0.8 -0.3 276

1979 -0.1 0.0 0.0 65.7 -8.0 34.6 29.0 -7.9 -2.7 -1.0 -0.4 -0.1 109

1980 0.0 0.0 0.0 93.4 -3.6 97.4 66.7 -28.8 -9.9 -3.5 -1.3 -0.4 210

1981 -0.2 -0.1 0.0 26.9 18.8 16.2 19.1 -5.3 -1.8 -0.7 -0.2 -0.1 73

1982 0.0 0.0 0.0 71.6 -10.9 -3.7 44.8 -7.5 -2.5 -0.9 -0.3 -0.1 90

1983 0.0 0.0 0.0 107.3 -2.5 -7.6 -2.7 -1.0 -0.3 -0.1 -0.1 0.0 93

1984 0.0 0.0 0.0 76.1 -11.6 -3.9 -1.4 -0.5 -0.2 -0.1 0.0 0.0 58

1985 0.0 0.0 0.0 55.4 -8.4 90.6 70.9 -27.5 -9.4 -3.4 -1.2 -0.4 167

1986 -0.1 -0.1 0.0 58.8 -8.9 -3.0 -1.1 -0.4 -0.1 0.0 0.0 0.0 45

1987 0.0 0.0 0.0 67.7 -10.3 52.0 11.7 -6.5 -2.3 -0.8 -0.3 -0.1 111

1988 0.0 0.0 0.0 25.4 -3.9 10.0 12.1 -2.9 -1.0 -0.4 -0.1 0.0 39

1989 0.0 0.0 0.0 11.0 -1.7 54.3 57.3 -12.9 -4.4 -1.6 -0.6 -0.2 101

1990 -0.1 0.0 0.0 79.1 -12.0 50.8 56.1 -13.4 -4.6 -1.6 -0.6 -0.2 154

1991 -0.1 0.0 0.0 69.2 -10.5 -3.6 -1.3 -0.5 -0.2 -0.1 0.0 0.0 53

1992 0.0 0.0 0.0 48.4 81.6 -16.0 -5.5 -2.0 -0.7 -0.2 -0.1 0.0 106

1993 0.0 0.0 0.0 69.2 -10.5 -3.6 -1.3 -0.5 -0.2 -0.1 0.0 0.0 53

1994 0.0 0.0 0.0 42.9 -6.5 -2.2 -0.8 -0.3 -0.1 0.0 0.0 0.0 33

1995 0.0 0.0 0.0 69.2 -10.5 -3.6 -1.3 -0.5 -0.2 -0.1 0.0 0.0 53

1996 0.0 0.0 0.0 41.5 -6.3 -2.1 -0.8 -0.3 -0.1 0.0 0.0 0.0 32

1997 0.0 0.0 0.0 72.7 -11.0 -3.7 -1.3 -0.5 -0.2 -0.1 0.0 0.0 56

1998 0.0 0.0 0.0 103.8 -15.8 -5.3 -1.9 -0.7 -0.2 -0.1 0.0 0.0 80

1999 0.0 0.0 0.0 107.3 -12.8 -6.0 -2.2 -0.8 -0.3 -0.1 0.0 0.0 85

2000 0.0 0.0 0.0 107.3 -9.4 6.3 7.8 -3.3 -1.2 -0.4 -0.2 0.0 107

2001 0.0 0.0 0.0 107.3 46.0 -15.0 -5.2 -1.8 -0.7 -0.2 -0.1 0.0 130

2002 0.0 0.0 0.0 49.0 -6.1 12.0 10.0 -3.1 -1.1 -0.4 -0.1 0.0 60

2003 0.0 0.0 0.0 107.3 39.1 10.3 57.2 -13.0 -4.4 -1.6 -0.6 -0.2 194

2004 -0.1 0.0 0.0 107.3 32.0 -12.9 40.7 -8.4 -2.9 -1.0 -0.4 -0.1 154

2005 0.0 0.0 0.0 88.1 -9.1 -5.2 34.3 -6.2 -2.1 -0.7 -0.3 -0.1 99

2006 0.0 0.0 0.0 107.3 -12.8 8.4 48.7 -9.6 -3.3 -1.2 -0.4 -0.1 137

2007 0.0 0.0 0.0 65.7 -10.0 10.5 52.0 -9.6 -3.3 -1.2 -0.4 -0.1 104

2008 0.0 0.0 0.0 83.0 -12.6 40.7 -8.4 -2.9 -1.0 -0.4 -0.1 0.0 98

2009 0.0 0.0 0.0 45.0 -6.8 77.3 35.5 -11.7 -4.1 -1.4 -0.5 -0.2 133

2010 -0.1 0.0 0.0 65.7 -10.0 76.2 52.4 -14.5 -5.0 -1.8 -0.6 -0.2 162

2011 -0.1 0.0 0.0 107.3 21.8 -11.3 13.4 -4.0 -1.4 -0.5 -0.2 -0.1 125

2012 0.0 0.0 0.0 81.5 40.2 21.7 45.4 -11.6 -4.0 -1.4 -0.5 -0.2 171

2013 -0.1 0.0 0.0 0.0 42.8 -6.5 -2.2 -0.8 -0.3 -0.1 0.0 0.0 33

Average 0.0 0.0 0.0 74.1 3.5 14.5 16.5 -5.6 -1.9 -0.7 -0.3 -0.1 100.0

1970-2013

Source: Field headgate delivery - (surface returns + lagged subsurface returns).

TABLE A-21

NET HISTORIC RIVER DEPLETION (JULY - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-feet
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

1970 0.00 0.00 0.00 0.84 -0.13 -0.04 -0.02 -0.01 0.00 0.00 0.00 0.00

1971 0.00 0.00 0.00 1.74 -0.27 -0.09 -0.03 -0.01 0.00 0.00 0.00 0.00

1972 0.00 0.00 0.00 1.74 0.01 -0.14 -0.05 -0.02 -0.01 0.00 0.00 0.00

1973 0.00 0.00 0.00 1.29 -0.20 -0.07 -0.02 -0.01 0.00 0.00 0.00 0.00

1974 0.00 0.00 0.00 1.74 0.44 0.65 -0.19 -0.07 -0.02 -0.01 0.00 0.00

1975 0.00 0.00 0.00 1.74 -0.15 -0.11 -0.04 -0.01 0.00 0.00 0.00 0.00

1976 0.00 0.00 0.00 1.74 0.02 -0.14 -0.05 -0.02 -0.01 0.00 0.00 0.00

1977 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1978 0.00 0.00 0.00 1.74 1.48 1.38 0.39 -0.30 -0.10 -0.04 -0.01 0.00

1979 0.00 0.00 0.00 1.07 -0.13 0.58 0.47 -0.13 -0.04 -0.02 -0.01 0.00

1980 0.00 0.00 0.00 1.52 -0.06 1.64 1.09 -0.48 -0.16 -0.06 -0.02 -0.01

1981 0.00 0.00 0.00 0.44 0.31 0.27 0.31 -0.09 -0.03 -0.01 0.00 0.00

1982 0.00 0.00 0.00 1.17 -0.18 -0.06 0.73 -0.13 -0.04 -0.01 -0.01 0.00

1983 0.00 0.00 0.00 1.74 -0.04 -0.13 -0.04 -0.02 -0.01 0.00 0.00 0.00

1984 0.00 0.00 0.00 1.24 -0.19 -0.07 -0.02 -0.01 0.00 0.00 0.00 0.00

1985 0.00 0.00 0.00 0.90 -0.14 1.52 1.15 -0.46 -0.15 -0.05 -0.02 -0.01

1986 0.00 0.00 0.00 0.96 -0.15 -0.05 -0.02 -0.01 0.00 0.00 0.00 0.00

1987 0.00 0.00 0.00 1.10 -0.17 0.87 0.19 -0.11 -0.04 -0.01 -0.01 0.00

1988 0.00 0.00 0.00 0.41 -0.06 0.17 0.20 -0.05 -0.02 -0.01 0.00 0.00

1989 0.00 0.00 0.00 0.18 -0.03 0.91 0.93 -0.22 -0.07 -0.03 -0.01 0.00

1990 0.00 0.00 0.00 1.29 -0.20 0.85 0.91 -0.22 -0.07 -0.03 -0.01 0.00

1991 0.00 0.00 0.00 1.13 -0.17 -0.06 -0.02 -0.01 0.00 0.00 0.00 0.00

1992 0.00 0.00 0.00 0.79 1.33 -0.27 -0.09 -0.03 -0.01 0.00 0.00 0.00

1993 0.00 0.00 0.00 1.13 -0.17 -0.06 -0.02 -0.01 0.00 0.00 0.00 0.00

1994 0.00 0.00 0.00 0.70 -0.11 -0.04 -0.01 0.00 0.00 0.00 0.00 0.00

1995 0.00 0.00 0.00 1.13 -0.17 -0.06 -0.02 -0.01 0.00 0.00 0.00 0.00

1996 0.00 0.00 0.00 0.68 -0.10 -0.04 -0.01 0.00 0.00 0.00 0.00 0.00

1997 0.00 0.00 0.00 1.18 -0.18 -0.06 -0.02 -0.01 0.00 0.00 0.00 0.00

1998 0.00 0.00 0.00 1.69 -0.26 -0.09 -0.03 -0.01 0.00 0.00 0.00 0.00

1999 0.00 0.00 0.00 1.74 -0.21 -0.10 -0.04 -0.01 0.00 0.00 0.00 0.00

2000 0.00 0.00 0.00 1.74 -0.15 0.11 0.13 -0.06 -0.02 -0.01 0.00 0.00

2001 0.00 0.00 0.00 1.74 0.75 -0.25 -0.08 -0.03 -0.01 0.00 0.00 0.00

2002 0.00 0.00 0.00 0.80 -0.10 0.20 0.16 -0.05 -0.02 -0.01 0.00 0.00

2003 0.00 0.00 0.00 1.74 0.64 0.17 0.93 -0.22 -0.07 -0.03 -0.01 0.00

2004 0.00 0.00 0.00 1.74 0.52 -0.22 0.66 -0.14 -0.05 -0.02 -0.01 0.00

2005 0.00 0.00 0.00 1.43 -0.15 -0.09 0.56 -0.10 -0.03 -0.01 0.00 0.00

2006 0.00 0.00 0.00 1.74 -0.21 0.14 0.79 -0.16 -0.05 -0.02 -0.01 0.00

2007 0.00 0.00 0.00 1.07 -0.16 0.18 0.85 -0.16 -0.05 -0.02 -0.01 0.00

2008 0.00 0.00 0.00 1.35 -0.21 0.68 -0.14 -0.05 -0.02 -0.01 0.00 0.00

2009 0.00 0.00 0.00 0.73 -0.11 1.30 0.58 -0.20 -0.07 -0.02 -0.01 0.00

2010 0.00 0.00 0.00 1.07 -0.16 1.28 0.85 -0.24 -0.08 -0.03 -0.01 0.00

2011 0.00 0.00 0.00 1.74 0.35 -0.19 0.22 -0.07 -0.02 -0.01 0.00 0.00

2012 0.00 0.00 0.00 1.32 0.65 0.36 0.74 -0.19 -0.06 -0.02 -0.01 0.00

2013 0.00 0.00 0.00 0.00 0.70 -0.11 -0.04 -0.01 0.00 0.00 0.00 0.00

Average 0.00 0.00 0.00 1.20 0.06 0.24 0.27 -0.09 -0.03 -0.01 0.00 0.00

1970-2013

Source: Net Historic River Depletion in acre-feet per month converted to an

average flow rate in cubic feet per second for the month.

TABLE A-22

NET HISTORIC RIVER DEPLETION (JULY - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in CFS
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Annual

1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1971 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1972 0.0 0.0 0.0 0.0 2.6 2.6 0.9 0.3 0.1 0.0 0.0 0.0 7

1973 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1974 0.0 0.0 0.0 0.0 6.6 14.3 10.0 3.4 1.2 0.4 0.2 0.1 36

1975 0.0 0.0 0.0 0.0 1.0 1.1 0.4 0.1 0.0 0.0 0.0 0.0 3

1976 0.0 0.0 0.0 0.0 2.6 2.6 0.9 0.3 0.1 0.0 0.0 0.0 7

1977 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1978 0.0 0.0 0.0 0.0 16.3 32.0 31.3 17.4 6.0 2.1 0.8 0.3 106

1979 0.1 0.0 0.0 0.0 0.3 6.1 11.4 7.5 2.6 0.9 0.3 0.1 29

1980 0.0 0.0 0.0 0.0 1.6 17.3 38.9 28.2 9.7 3.5 1.2 0.4 101

1981 0.2 0.1 0.0 0.0 3.5 6.7 8.0 5.2 1.8 0.6 0.2 0.1 26

1982 0.0 0.0 0.0 0.0 0.0 0.0 7.0 7.0 2.4 0.8 0.3 0.1 18

1983 0.0 0.0 0.0 0.0 2.1 2.1 0.7 0.3 0.1 0.0 0.0 0.0 5

1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1985 0.0 0.0 0.0 0.0 0.0 14.2 36.5 27.1 9.3 3.3 1.2 0.4 92

1986 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1987 0.0 0.0 0.0 0.0 0.0 8.4 11.7 6.1 2.1 0.8 0.3 0.1 29

1988 0.0 0.0 0.0 0.0 0.0 1.7 3.9 2.7 0.9 0.3 0.1 0.0 10

1989 0.0 0.0 0.0 0.0 0.0 8.3 18.3 12.8 4.4 1.6 0.6 0.2 46

1990 0.1 0.0 0.0 0.0 0.0 8.3 18.3 12.8 4.4 1.6 0.6 0.2 46

1991 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1992 0.0 0.0 0.0 0.0 13.5 13.5 4.6 1.6 0.6 0.2 0.1 0.0 34

1993 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1994 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1995 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1996 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1997 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1998 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1999 0.0 0.0 0.0 0.0 0.5 0.5 0.2 0.1 0.0 0.0 0.0 0.0 1

2000 0.0 0.0 0.0 0.0 1.0 3.0 4.2 2.6 0.9 0.3 0.1 0.0 12

2001 0.0 0.0 0.0 0.0 9.4 9.5 3.2 1.1 0.4 0.1 0.0 0.0 24

2002 0.0 0.0 0.0 0.0 0.2 2.4 4.3 2.8 1.0 0.3 0.1 0.0 11

2003 0.0 0.0 0.0 0.0 8.4 12.1 16.5 12.3 4.2 1.5 0.5 0.2 56

2004 0.1 0.0 0.0 0.0 7.3 7.3 9.3 7.7 2.6 0.9 0.3 0.1 36

2005 0.0 0.0 0.0 0.0 0.7 0.7 5.7 5.6 1.9 0.7 0.2 0.1 16

2006 0.0 0.0 0.0 0.0 0.5 2.7 10.4 8.9 3.0 1.1 0.4 0.1 27

2007 0.0 0.0 0.0 0.0 0.0 2.1 10.5 9.1 3.1 1.1 0.4 0.1 27

2008 0.0 0.0 0.0 0.0 0.0 6.8 6.8 2.3 0.8 0.3 0.1 0.0 17

2009 0.0 0.0 0.0 0.0 0.0 12.1 19.4 11.5 4.0 1.4 0.5 0.2 49

2010 0.1 0.0 0.0 0.0 0.0 12.1 22.1 14.1 4.8 1.7 0.6 0.2 56

2011 0.1 0.0 0.0 0.0 5.8 5.8 4.6 3.3 1.1 0.4 0.1 0.1 21

2012 0.0 0.0 0.0 0.0 8.0 13.1 16.2 11.0 3.8 1.4 0.5 0.2 54

2013 0.1 0.0 0.0 0.0 6.5 6.5 2.2 0.8 0.3 0.1 0.0 0.0 16

Average 0.0 0.0 0.0 0.0 2.2 5.4 7.7 5.1 1.8 0.6 0.2 0.1 23.2

1970-2013

Source: % subsurface flow x return from field x lagged return flow factors.

TABLE A-23

LAGGED SUBSURFACE RETURNS TO RIVER (AUGUST - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-feet
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total

1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1971 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1972 0.0 0.0 0.0 0.0 17.0 -2.6 -0.9 -0.3 -0.1 0.0 0.0 0.0 13

1973 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1974 0.0 0.0 0.0 0.0 43.2 44.5 -10.0 -3.4 -1.2 -0.4 -0.2 -0.1 72

1975 0.0 0.0 0.0 0.0 6.9 -1.1 -0.4 -0.1 0.0 0.0 0.0 0.0 5

1976 0.0 0.0 0.0 0.0 17.3 -2.6 -0.9 -0.3 -0.1 0.0 0.0 0.0 13

1977 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1978 0.0 0.0 0.0 0.0 107.3 87.5 25.7 -17.4 -6.0 -2.1 -0.8 -0.3 194

1979 -0.1 0.0 0.0 0.0 2.0 38.0 30.2 -7.5 -2.6 -0.9 -0.3 -0.1 59

1980 0.0 0.0 0.0 0.0 10.6 102.2 68.5 -28.2 -9.7 -3.5 -1.2 -0.4 138

1981 -0.2 -0.1 0.0 0.0 22.9 17.6 19.6 -5.2 -1.8 -0.6 -0.2 -0.1 52

1982 0.0 0.0 0.0 0.0 0.0 0.0 46.1 -7.0 -2.4 -0.8 -0.3 -0.1 35

1983 0.0 0.0 0.0 0.0 13.8 -2.1 -0.7 -0.3 -0.1 0.0 0.0 0.0 11

1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1985 0.0 0.0 0.0 0.0 0.0 93.4 71.9 -27.1 -9.3 -3.3 -1.2 -0.4 124

1986 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1987 0.0 0.0 0.0 0.0 0.0 55.4 13.0 -6.1 -2.1 -0.8 -0.3 -0.1 59

1988 0.0 0.0 0.0 0.0 0.0 11.3 12.5 -2.7 -0.9 -0.3 -0.1 0.0 20

1989 0.0 0.0 0.0 0.0 0.0 54.9 57.5 -12.8 -4.4 -1.6 -0.6 -0.2 93

1990 -0.1 0.0 0.0 0.0 0.0 54.9 57.5 -12.8 -4.4 -1.6 -0.6 -0.2 93

1991 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1992 0.0 0.0 0.0 0.0 88.9 -13.5 -4.6 -1.6 -0.6 -0.2 -0.1 0.0 68

1993 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1994 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1995 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1996 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1997 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1998 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1999 0.0 0.0 0.0 0.0 3.5 -0.5 -0.2 -0.1 0.0 0.0 0.0 0.0 3

2000 0.0 0.0 0.0 0.0 6.9 11.8 9.8 -2.6 -0.9 -0.3 -0.1 0.0 25

2001 0.0 0.0 0.0 0.0 62.3 -9.5 -3.2 -1.1 -0.4 -0.1 0.0 0.0 48

2002 0.0 0.0 0.0 0.0 1.4 14.5 10.9 -2.8 -1.0 -0.3 -0.1 0.0 23

2003 0.0 0.0 0.0 0.0 55.4 15.8 59.2 -12.3 -4.2 -1.5 -0.5 -0.2 112

2004 -0.1 0.0 0.0 0.0 48.3 -7.3 42.6 -7.7 -2.6 -0.9 -0.3 -0.1 72

2005 0.0 0.0 0.0 0.0 4.3 -0.7 35.9 -5.6 -1.9 -0.7 -0.2 -0.1 31

2006 0.0 0.0 0.0 0.0 3.5 13.9 50.6 -8.9 -3.0 -1.1 -0.4 -0.1 55

2007 0.0 0.0 0.0 0.0 0.0 13.8 53.3 -9.1 -3.1 -1.1 -0.4 -0.1 53

2008 0.0 0.0 0.0 0.0 0.0 45.0 -6.8 -2.3 -0.8 -0.3 -0.1 0.0 34

2009 0.0 0.0 0.0 0.0 0.0 79.6 36.3 -11.5 -4.0 -1.4 -0.5 -0.2 98

2010 -0.1 0.0 0.0 0.0 0.0 79.6 53.6 -14.1 -4.8 -1.7 -0.6 -0.2 112

2011 -0.1 0.0 0.0 0.0 38.1 -5.8 15.3 -3.3 -1.1 -0.4 -0.1 -0.1 42

2012 0.0 0.0 0.0 0.0 52.6 25.9 46.9 -11.0 -3.8 -1.4 -0.5 -0.2 109

2013 -0.1 0.0 0.0 0.0 42.8 -6.5 -2.2 -0.8 -0.3 -0.1 0.0 0.0 33

Average 0.0 0.0 0.0 0.0 14.7 18.4 17.9 -5.1 -1.8 -0.6 -0.2 -0.1 43.1

1970-2013

Source: Field headgate delivery - (surface returns + lagged subsurface returns).

TABLE A-24

NET HISTORIC RIVER DEPLETION (AUGUST - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in Acre-feet
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Year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

1970 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1971 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1972 0.00 0.00 0.00 0.00 0.28 -0.04 -0.01 -0.01 0.00 0.00 0.00 0.00

1973 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1974 0.00 0.00 0.00 0.00 0.70 0.75 -0.16 -0.06 -0.02 -0.01 0.00 0.00

1975 0.00 0.00 0.00 0.00 0.11 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00

1976 0.00 0.00 0.00 0.00 0.28 -0.04 -0.01 -0.01 0.00 0.00 0.00 0.00

1977 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1978 0.00 0.00 0.00 0.00 1.74 1.47 0.42 -0.29 -0.10 -0.03 -0.01 0.00

1979 0.00 0.00 0.00 0.00 0.03 0.64 0.49 -0.13 -0.04 -0.01 -0.01 0.00

1980 0.00 0.00 0.00 0.00 0.17 1.72 1.11 -0.47 -0.16 -0.06 -0.02 -0.01

1981 0.00 0.00 0.00 0.00 0.37 0.30 0.32 -0.09 -0.03 -0.01 0.00 0.00

1982 0.00 0.00 0.00 0.00 0.00 0.00 0.75 -0.12 -0.04 -0.01 -0.01 0.00

1983 0.00 0.00 0.00 0.00 0.23 -0.04 -0.01 0.00 0.00 0.00 0.00 0.00

1984 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1985 0.00 0.00 0.00 0.00 0.00 1.57 1.17 -0.46 -0.15 -0.05 -0.02 -0.01

1986 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1987 0.00 0.00 0.00 0.00 0.00 0.93 0.21 -0.10 -0.03 -0.01 0.00 0.00

1988 0.00 0.00 0.00 0.00 0.00 0.19 0.20 -0.05 -0.02 -0.01 0.00 0.00

1989 0.00 0.00 0.00 0.00 0.00 0.92 0.94 -0.22 -0.07 -0.03 -0.01 0.00

1990 0.00 0.00 0.00 0.00 0.00 0.92 0.94 -0.22 -0.07 -0.03 -0.01 0.00

1991 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1992 0.00 0.00 0.00 0.00 1.45 -0.23 -0.07 -0.03 -0.01 0.00 0.00 0.00

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

1994 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1995 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1996 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1999 0.00 0.00 0.00 0.00 0.06 -0.01 0.00 0.00 0.00 0.00 0.00 0.00

2000 0.00 0.00 0.00 0.00 0.11 0.20 0.16 -0.04 -0.01 -0.01 0.00 0.00

2001 0.00 0.00 0.00 0.00 1.01 -0.16 -0.05 -0.02 -0.01 0.00 0.00 0.00

2002 0.00 0.00 0.00 0.00 0.02 0.24 0.18 -0.05 -0.02 -0.01 0.00 0.00

2003 0.00 0.00 0.00 0.00 0.90 0.27 0.96 -0.21 -0.07 -0.02 -0.01 0.00

2004 0.00 0.00 0.00 0.00 0.78 -0.12 0.69 -0.13 -0.04 -0.02 -0.01 0.00

2005 0.00 0.00 0.00 0.00 0.07 -0.01 0.58 -0.09 -0.03 -0.01 0.00 0.00

2006 0.00 0.00 0.00 0.00 0.06 0.23 0.82 -0.15 -0.05 -0.02 -0.01 0.00

2007 0.00 0.00 0.00 0.00 0.00 0.23 0.87 -0.15 -0.05 -0.02 -0.01 0.00

2008 0.00 0.00 0.00 0.00 0.00 0.76 -0.11 -0.04 -0.01 0.00 0.00 0.00

2009 0.00 0.00 0.00 0.00 0.00 1.34 0.59 -0.19 -0.06 -0.02 -0.01 0.00

2010 0.00 0.00 0.00 0.00 0.00 1.34 0.87 -0.24 -0.08 -0.03 -0.01 0.00

2011 0.00 0.00 0.00 0.00 0.62 -0.10 0.25 -0.06 -0.02 -0.01 0.00 0.00

2012 0.00 0.00 0.00 0.00 0.86 0.44 0.76 -0.19 -0.06 -0.02 -0.01 0.00

2013 0.00 0.00 0.00 0.00 0.70 -0.11 -0.04 -0.01 0.00 0.00 0.00 0.00

Average 0.00 0.00 0.00 0.00 0.24 0.31 0.29 -0.09 -0.03 -0.01 0.00 0.00

1970-2013

Source: Net Historic River Depletion in acre-feet per month converted to an

average flow rate in cubic feet per second for the month.

TABLE A-25

NET HISTORIC RIVER DEPLETION (AUGUST - OCTOBER INSTREAM FLOW USE)

COATS BROS DITCH - KRUTHAUPT RANCH

Monthly Amounts in CFS
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Modeling Assumptions 

 
The following modeling assumptions were made in estimating the historic consumptive use and 
river depletions for the Coats Bros Ditch. 
 

 Climate data:  Gunnison 3SW weather station.  Gaps in data for individual months were 
filled with long term average monthly data for the period 1970-2013. 

 Gunnison weather station elevation:  7622 feet 
 Mean temperature to begin growing season:  42oF 
 Mean temperature to end growing season:  42oF 
 NRCS soil series: Gas Creek Sandy Loam (44% of field area), Gold Creek Silty Clay 

Loam (31%), Irim Loam (23%) and Duffson Loam (2%). Obtained from USDA Soil 
Conservation Service (1975).  

 Maximum root zone depth:  60 inches 
 Average soil moisture capacity:  0.09 inches of water/inch of soil  
 Crop type:  Grass pasture  
 Consumptive use modeling method:  Original Blaney-Criddle 
 Blaney-Criddle crop coefficients:  Denver Water High Altitude 
 Effective precipitation:  SCS TR-21 method 
 Source of diversion records:  DWR HydroBase on-line database 
 Period of record evaluated:  1970-2013 
 Ditch length:  1 mile  
 Conveyance Efficiency:  85%.  Conveyance efficiency has been estimated using a 

weighted average of conveyance efficiencies for the soil types present in the Coats Bros 
Ditch based upon conveyance efficiency curves as published by the USDA Soil 
Conservation Service in the Farm Irrigation Rating Index, Figure 8 (1991). This 
methodology was implemented in the South Platte Decision Support System (Leonard 
Rice Engineers, Inc., 2008).  

 Under a short-term lease, the full amount of historical ditch losses for the Coat Bros 
Ditch will continue to be diverted at the headgate of the ditch to prevent injury.   

 Method of irrigation:  Flood 
 Maximum irrigation application efficiency:  50%. Maximum irrigation application 

efficiency has been estimated based upon the potential efficiency for uncontrolled flood 
irrigation as published by the USDA Soil Conservation Service in the Farm Irrigation 
Rating Index, Table 3 (1991).  

 Short-term curtailment of irrigation while haying is underway has the potential to reduce 
crop consumptive use during the time of curtailment. This is taken into account in the 
model through use of the historic diversion record for the ditch.   

 Number of Kruthaupt irrigated acres modeled under Coats Bros Ditch – 165 acres.  This 
is 50% of the total acreage decreed under the two senior ditch priorities.  

 Subirrigation from high water table:  0% of field area after July 1 in dry years. Soil 
survey reports from the USDA Soil Conservation Service (1975) indicate that the water 
table lies 12” to 24” below the surface for Gold Creek soils and 36” below the surface for 
Gas Creek and Irim soils for much of the irrigation season.  However, the ranch owner 
indicates that his fields can be fully dried up in the summer. It is assumed in this analysis 
that the water table drops after spring streamflows have receded, and that after July 1 in 
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dry years when the short-term lease program is likely to be in operation the water table 
will have dropped below the root zone.   

 Return flows from other irrigated lands and other sources of water which irrigate the 
subject lands – None      

 Modeling time step:  Monthly, modified to take into account the number of days per 
month that diversions occurred.  

 Irrigation returns:  50% surface flow, 50% subsurface flow.  The percentage of irrigation 
returns estimated to return to the river as surface flow and as subsurface flow (deep 
percolation) is based upon information published by the USDA Soil Conservation 
Service in the Farm Irrigation Rating Index, Table 9 (1991).Modeling of delayed 
subsurface return flows:  IDS AWAS “Glover” analysis. Model inputs:  Distance from 
the centroid of the field to the river: X = 950 ft.  Alluvial aquifer width, W = 1800 ft., 
Transmissivity = 50,000 gpd/ft.  Specific yield = 0.15.   
 

Explanation of Terms and Calculations 

 
 Recorded Diversions: Diversion records downloaded as monthly volumes in acre-feet 

from the Colorado Division of Water Resources on-line HydroBase diversion records 
database.  Throughout this report where amounts are presented in tables in units of both 
acre-feet and cubic feet per second (cfs), the amounts in cfs have been computed by 
converting the monthly volume in acre-feet to an average monthly flow.  This analysis 
does not supply information regarding flow rates on individual days of the month.   

 Number of Days with Diversions:  Downloaded from the Colorado Division of Water 
Resources on-line HydroBase diversion records database. 

 Diversions under Priorities 18 and 40:  Lesser of 12.50 acre-feet/day (6.302 cfs for one 
day) x the number of days with diversions or the recorded diversion from the DWR 
HydroBase on-line database.   

 Field Headgate Delivery:  Diversions under priority 18 and 40 x % ownership of ditch x 
conveyance efficiency.   

 Root Zone Delivery:  Field headgate delivery x irrigation application efficiency.  Root 
zone delivery is the amount of water that reaches the root zone of the field and is entirely 
available to the crop or the soil moisture reservoir. 

 Consumptive Irrigation Water Requirement:  Estimated using the StateCU consumptive 
use model. 

 Diversions Direct to Crop Consumptive Use:  Lesser of consumptive irrigation water 
requirement or root zone delivery. 

 Diversions to Soil Moisture Reservoir:  Root zone delivery minus diversions direct to 
crop consumptive use up to a limit of the prior month's end of month unfilled soil 
moisture reservoir capacity.  Occurs only if root zone delivery is greater than 
consumptive irrigation water requirement.  

 Withdrawals from Soil Moisture Reservoir:  Consumptive irrigation water requirement 
minus diversions direct to crop consumptive use up to a limit of the prior month’s end-of-
month storage in the soil moisture reservoir.  Occurs only if root zone delivery is less 
than consumptive irrigation water requirement. 

 End of Month Soil Moisture Storage:  The prior month’s end-of-month storage in the soil 
moisture reservoir + current month diversions to soil moisture reservoir – current month 
withdrawals from the soil moisture reservoir.   
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 Historic Crop Consumptive Use:  Diversions direct to crop consumptive use + 
withdrawals from soil moisture reservoir. 

 Field Depletion:  Diversions direct to crop consumptive use + diversions to soil moisture 
reservoir. 

 Returns from the Field:  Field headgate delivery - field depletion.  
 Surface Returns to River:  Returns from the field x % surface return flow.   
 Lagged Subsurface Returns to River:  Returns from the field x % subsurface return flow 

x lagged return flow factors. 
 Net Historic River Depletion (for the field(s) to be included in the short-term lease):  

Field headgate delivery - (surface returns to river + lagged subsurface returns to river). 
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