
 

 

8357 Windhaven Drive, Parker, CO 80134     Office: (720) 851-1619     Fax: (303) 840-2575     email: SlatteryAquaEngineering@comcast.net 
 
 
September 16, 2008 
 
Mr. Frank Kugel – General Manager 
Upper Gunnison River Water Conservancy District 
P.O. Box 1330 
Gunnison, CO 81230 
 
Subject: Water Right Yield and Marketable Yield Analysis for a Potential Lake San Cristobal 

Enlargement 

 
 
This letter outlines the results of my engineering investigation to analyze the re-

configuration of the Lake San Cristobal outlet works which could result in approximately 1,000 
acre-feet of regulated storage (“Lake San Cristobal project”).  The exact amount of storage 
available from the Lake San Cristobal project is not known at this time because the design of 
the outlet works is currently being finalized.  For the purpose of this study I did the yield analysis 
using a storage size of 1,000 acre-feet.  If the final project configuration is a smaller storage 
size, then the results of this study can be scaled downward by a proportional amount.   

This study consisted of two parts.  The first part was the estimation of the firm yield 
associated with 1,000 acre-feet of regulated storage in Lake San Cristobal.  The firm yield 
analysis will also be used to support the water court application for Lake San Cristobal in Case 
No. 2003CW108.  The water court application is shown in Attachment A. 

The second part of the investigation was the marketable yield of water that would be 
stored in Lake San Cristobal under the proposed project.  The primary purpose of the second 
portion of the investigation was to determine the current and future market for water impounded 
by the Lake San Cristobal project. 

The location of Lake San Cristobal in relation to other major hydrologic features in the 
Gunnison Basin is shown in Figure 1.  Lake San Cristobal is located in Hinsdale County 
approximately 3 miles south of Lake City as shown on shown in Figure 2.  The Lake surface 
area is approximately 340 acres at an elevation of 8,995 feet.  The Lake was created about 700 
years ago when the Slumgullion Landslide blocked a portion of the Lake Fork of the Gunnison 
forming a natural Lake that contains approximately 11,500 ac-ft of storage (URS, April 2004). 

Proposed Lake San Cristobal Operation 

This study is part of an overall investigation to examine the feasibility of constructing a 
new permanent control structure at the outlet of Lake San Cristobal.  This control structure 
would serve to regulate the Lake level, provide release of water from the Lake for augmentation 
purposes, and reduce the risk of failure of the Lake outlet structure during flood events.  The 
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water regulated from this project will be used for augmentation purposes with 1/3 of the water 
for the Town of Lake City, 1/3 for Hinsdale County, and 1/3 for the Upper Gunnison River Water 
Conservancy District (UGRWCD). The UGRWCD boundaries generally encompass the portion 
of the Upper Gunnison drainage basin that is tributary to Blue Mesa Reservoir with a total area 
of approximately 3,450 square miles. 

Lake San Cristobal elevation has been actively regulated by Hinsdale County to 
maintain the Lake at an elevation of approximately 8,995 feet in the summer and allow the Lake 
level to gradually lower to an elevation of approximately 8,992 feet during the winter in 
preparation for the spring runoff. In 1954, Hinsdale County constructed a rock and timber dam 
at the outlet of the Lake to raise the natural Lake level and sustain it through summer and early 
fall.  When the timber structure began to deteriorate in the 1970s, the Hinsdale County Road 
and Bridge Department initiated the practice of supplementing the structure each year by 
placing boulders at the Lake outlet after the end of the runoff season.  These boulders are 
placed to maintain the Lake level at an elevation of approximately 8,995 feet.  The Lake level 
gradually decreases due to less inflow until it reaches an elevation of approximately 8,992 feet 
sometime in early winter.  The boulders are removed in early spring.  As the runoff increases in 
the spring, the Lake rises to an elevation of approximately 8,995 feet to create a surcharge at 
the outlet to pass the Lake inflow.  As the runoff starts to fall off in early summer the Lake level 
decreases due to the reduced amount of surcharge water required on the outlet to pass the 
inflow in the Lake.  After the runoff has decreased Hinsdale County starts the annual cycle 
again by placing boulders in the outlet works to maintain the Lake at an elevation of 
approximately 8,995 feet. 

Proposed future operations of the Lake San Cristobal project will be very similar to 
historical operations.  Starting the annual cycle in the spring, the Lake will be at an elevation of 
approximately 8,992 feet.  As the runoff season starts, the outlet control structure will be 
operated to gradually increase the elevation of the reservoir to approximately 8,995 feet by the 
end of the runoff season in late May or early June.  In most years, the Lake will be held at an 
elevation of approximately 8,995 feet through the summer and early fall. 

One advantage of having a controllable structure at the Lake Outlet during the summer 
monsoon season will be the ability to more fully regulate Lake levels. If the inflow to the Lake 
increases due to heavy precipitation events, then the outlet structure will release the additional 
inflow while maintaining the Lake at the level prior to the precipitation event.  Under the current 
operations, a heavy rainfall event can cause the Lake levels to rise to create a larger surcharge 
on the outlet to pass the water.  Under these conditions there is the danger that the boulders 
placed in the outlet works could wash out, causing the potential for a surge of water 
downstream and resultant flooding.  In late fall, Lake operations would gradually release water 
until the reservoir is drawn down to approximately 8,992 feet in preparation for the spring runoff. 

By having a control structure at the outlet, the water being released from storage is fully 
regulated and can be used to augment depletions by water rights that might be called out by 
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downstream senior water rights.  In dry years like 2002 and 2003, it would be possible that any 
water right junior to 1905 or 1911 would be called out for approximately 10 or 11 months.  For 
example, the Town of Lake City water rights would be called out under these circumstances.  If 
the Lake San Cristobal project was completed, these water rights would be able to continue to 
divert because of the augmentation water released from Lake San Cristobal. 

In summary, it is my opinion that that the proposed operation of 1,000 acre-feet of 
storage in Lake San Cristobal will not be significantly different from historical operations.  In 
extremely dry years during the summer and late fall the Lake will probably be drawn slightly 
farther than historical levels due to augmentation releases.  In extremely dry years during the 
summer and late fall the Lake will probably be drawn slightly farther than historical levels due to 
augmentation releases.  This means that there will not be a change in lake evaporation due to 
the proposed Lake operations and that no lake evaporation is owed as the result of the 
proposed Lake operations. 

Firm Yield Analysis 

For the purpose of this analysis, the firm yield is the amount of water that can be 
released every year including extremely dry years like those that occurred in 2002 and 2003.  
The firm yield is influenced by the physical inflow to Lake San Cristobal and the effect of the call 
from downstream water rights.  Figure 3 shows a line diagram that illustrates the major water 
rights on the Lake Fork and the location of key streamflow gages.  

The following steps were used to estimate the physical stream inflow to Lake San 
Cristobal: 

1. There is no current active stream gage to measure the inflow to Lake San Cristobal.  
Therefore the inflow needs to be estimated from nearby stream gage records.  The 
drainage area upstream of the Lake San Cristobal outlet is 106 square miles. 

2. The United States Geological Survey (“USGS”) Lake Fork at Lake City streamflow gage 
(USGS gage number 09123599) was maintained from 1919-1924 and from 1932-1937.  
The drainage area of this gage is 115 square miles and the average flow for the period 
of record was approximately 82,700 acre-feet per year. 

3. The USGS Lake Fork at Gateview streamflow gage (USGS gage number 09124500) 
has data available from 1938 to the present.  The drainage area of this gage is 334 
square miles and the average flow for the 1938-2007 is approximately 169,300 acre-feet 
per year. The USGS records indicate that the Lake Fork Gateview gage is influenced by 
the irrigation of approximately 1,600 acres upstream of the gage.  These irrigation 
depletions are estimated to have a negligible effect on this study.   

4. The drainage area upstream of Lake San Cristobal is approximately 32% (106/334) of 
the drainage area upstream of the Lake Fork at Gateview gage.  Using the ratio of the 
drainage areas would underestimate the inflow to Lake San Cristobal because the 
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drainage area ratio assumes that the runoff per square mile is the same throughout the 
basin.  The runoff from the higher elevation areas upstream of Lake San Cristobal is 
clearly greater than the runoff from the lower elevation downstream of Lake City.  

5. The Lake Fork at Gateview gage and Lake Fork at Lake City gage do not have an 
overlapping period of record to do a regression analysis to estimate the streamflow at 
the Lake Fork at Lake City streamflow gage. 

6. The ratio of the historical gaged records for the flows at the Gateview Gage and the 
gaged flow for the Lake Fork at Lake City is 0.49 (82,700/169,300).  This ratio needs to 
be reduced by a factor of .92 to account for the period of record at the Lake Fork at Lake 
City gage being wetter than the 1938-2007 period.  The .92 factor was determined by 
comparing the runoff for the Gunnison River near Grand Junction (USGS gage number 
09152500) for the periods of 1919-1924 and 1932-1937 to the runoff for the period 1938-
2007. The Gunnison River near Grand Junction is one of the few gages in the basin with 
a continuous period of record from 1919-2007 and is a reasonable gage to use for the 
purpose of comparing hydrologic periods.   

7. The result of the above analysis resulted in the estimated daily inflow to Lake San 
Cristobal being 41% of the streamflow recorded for the Lake Fork at Gateview Gage.  
The 41% was derived by multiplying the ratio of the long term runoff times the factor to 
adjust for different hydrologic conditions in the different study periods and then multiplied 
by a factor to account for the difference in drainage area between Lake San Cristobal 
and the drainage area above the Lake Fork at Lake City.  This calculation is 0.41 = 
(82,700/ 169,300) x 0.92 x (106/115).  It should be noted that Mr. Frank Kugel, former 
Division Engineer, estimated from his experience and engineering judgment that the 
inflow to Lake San Cristobal was approximately 40% of the streamflow at the Lake Fork 
at Gateview gage. 

Attachment B presents the monthly stream flow records used to estimate the physical 
inflow to Lake San Cristobal.  Once the physical inflow to Lake San Cristobal was quantified, the 
amount of inflow that would be called through by downstream senior water rights was analyzed.  
All inflow to Lake San Cristobal is not available for storage.  A portion of the water must be 
passed to downstream senior water rights such as the Gunnison Tunnel, Redlands Power Plant, 
and CWCB instream flow water rights on the Lake Fork during periods of a call. 

The Colorado Water Conservation Board (“CWCB”) holds two instream flow water rights 
that affect the yield to Lake San Cristobal.  Only the portion of the streamflow that exceed the 
instream flow rights would be available for storage in Lake San Cristobal.  The following table 
summarizes the two instream flow water rights that have a direct affect on this analysis: 
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Stream Reach of the Lake Fork 

Reach 
Length 
(miles)

May 1 to Sept 
30 flow (cfs) 

Oct 1 to 
April 30 flow 

(cfs) 

Appropriation 
Date 

Confluence of Cottonwood 
Creek to the Confluence with 

Henson Creek 

 
16.3 

 
35 

 
20 

 
12/31/1980 

Confluence of Henson Creek to 
Blue Mesa Reservoir 

30.5 45 25 12/31/1980 

 

To estimate the firm yield a study period of 1975-2007 was utilized.  This represents a 
period with average, wet and dry years and is generally reflective of the conditions since the 
Aspinall Unit was constructed.  Because streamflows can vary significantly over a month, a daily 
analysis was utilized to estimate the firm yield for the proposed Lake San Cristobal project using 
the following procedure: 

1. The physical inflow to Lake San Cristobal was estimated using the procedure described 
previously.  

2. The firm yield analysis for the purpose of this study limited the storage season for the 
proposed Lake San Cristobal Project to the three month storage season of April through 
June.  Typically this is when water would be available in priority and is similar to the 
historical operations of the reservoir.  

3. The available streamflow for storage in Lake San Cristobal was limited to the portion of 
the streamflow that is greater than the CWCB instream flow right for the reach of the 
Lake Fork from Lake San Cristobal down to the confluence with Henson Creek.  This 
instream flow right is 35 cfs May 1 to September 30 and 20 cfs from October 1 to April 
30. 

4. The water available for storage in the Lake San Cristobal project was further limited to 
the streamflows greater than the CWCB instream flow for the reach on the Lake Fork 
from the confluence of Henson Creek to Blue Mesa Reservoir.  This instream flow right 
is 45 cfs May 1 to September 30 and 30 cfs from October 1 to April 30.  From interviews 
with Mr. Carl Hurst, former Water Commissioner for the Lake Fork, and Mr. Frank Kugel, 
current manager of the UGRWCD and former Division Engineer, the critical location for 
the instream flow in this reach is at the Lake Fork at Gateview gage.  If the relatively 
junior instream flow is satisfied at the Lake Fork at Gateview gage, then the senior 
upstream irrigation surface water rights will also be satisfied. 

5. Lake San Cristobal cannot store water under its proposed water right until the Gunnison 
Tunnel 1905 water right is satisfied.  Since 1975, the Gunnison Tunnel only formally 
placed a call in 2002 and 2003.  However in other years, the Gunnison Tunnel could 
have placed a call.  Historically, the Gunnison Tunnel used releases from its Taylor Park 
Reservoir storage account to meet any shortage and did not place a call except in 2002 
and 2003.  For the purposes of this analysis, the historical 2002 and 2003 call records 
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were used and for other years it was assumed that the Gunnison Tunnel would have 
placed a call anytime the flow available to its water rights were not sufficient to meet the 
Gunnison Tunnel demand. 

6. The Redlands Power Canal has two water rights (1911 and 1944) totaling 750 cfs that 
would be senior to the water rights associated with the proposed Lake San Cristobal 
project.  In the recent extreme dry years of 2002 and 2003 the Redlands water rights 
would not have been the controlling factor on the ability to store water in Lake San 
Cristobal.  From analysis of historical records, there were times that the flow available to 
the Redlands was less than 750 cfs, but these were times when the instream flow water 
rights on the Lake Fork were not satisfied.  

The above limiting factors were determined each day in the 1975-2007 period.  Figure 4 
presents a graphical representation of the analysis for 2002, which is the driest year on record.  
Figure 5 presents the analysis for 2004, which is a below average runoff year. The procedure 
and limits outlined above are summarized in Figure 6.  Figure 7 presents the estimated storable 
inflow to Lake San Cristobal summarized on an annual basis.   

As shown in Figures 4 through 7, the water available for this project in every year 
exceeds the potential storage space of approximately 1,000 acre-feet in Lake San Cristobal.  
The average annual potential storable inflow is over 33,000 acre-feet per year and the yield for 
the driest year on record is 4,400 acre-feet per year.  It is my opinion that the firm yield to a 
potential Lake San Cristobal project storage with 1,000 acre-feet of re-regulated storage would 
be 1,000 acre-feet per year.  If the project is smaller than the 1,000 acre-feet used in this 
analysis then the firm yield will be the size of the project. 

There are several water right issues that could affect the firm yield of the proposed Lake 
San Cristobal project.  I consulted with John McClow, General Counsel for the Upper Gunnison 
River Water Conservancy District, and Frank Kugel, General Manager for the UGRWCD on how 
to address each of the following issues: 

1. The CWCB holds a natural lake level water right for Lake San Cristobal decreed in Case 
No. W-3366 (May 12, 1976 priority date).  A copy of this decree is included as 
Attachment C.  Mr. McClow advised me that in his opinion the parties can reach a 
mutual agreement that would allow the Lake San Cristobal project to proceed and that 
the procedures I used in the firm yield analysis are consistent with the potential 
agreement. 

2. The Crooke’s Falls hydro-electric plant is located approximately 2 miles downstream of 
Lake San Cristobal on the southern outskirts of Lake City.  The hydro plant has a water 
right for 450 cfs of which 121 cfs is absolute and 329 cfs is conditional.  The water right 
is decreed for hydropower purposes with a March 15, 1983 appropriation date.  Mr. 
McClow advised me to perform my yield analysis under the assumption that some type 
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of an agreement would be reached with the water right holder to prevent this water right 
from affecting the yield of the potential Lake San Cristobal project. 

3. The Lake San Cristobal water right applied for in Case No. 2003CW108 would be junior 
to the Aspinall Unit water rights and to the Black Canyon water right.  However, the Lake 
San Cristobal depletions would be protected under the terms of the Aspinall 
Subordination Agreement dated June 1, 2000. 

4. The ability of Lake San Cristobal to augment out-of-priority depletions upstream of Lake 
San Cristobal and on Henson Creek could be affected by the CWCB instream flow water 
rights.  Mr. McClow advised me that the UGRWCD and the CWCB are currently working 
on an agreement to address this issue. 

The Division Engineer will probably administer transit losses on releases of water from Lake 
San Cristobal for augmentation purposes.  The amount of the transit loss is not known at this 
time but typically the transit loss is approximately 0.1% per mile for a stream like the Lake Fork.  
Using the 0.1% per mile, the losses on augmentation water delivered to Blue Mesa would be 
approximately 3%. 

Marketable Yield Analysis 

The marketable yield analysis has evolved since this project was initiated.  Originally I 
believed that the market demand and the cost of the water would need to be analyzed to identify 
individual users.  However, after extensive work, Mr. Ralph Grover was able to craft a very 
straightforward solution to the problem by working with representatives of the UGRWCD, 
Hinsdale County and the Town of Lake City.  In principle, the three entities agreed to split the 
yield and the cost of the project 1/3 to each entity as outlined in the letters and included in 
Attachment D. 

The Lake San Cristobal water would be available for augmentation for only a portion of 
the UGRWCD service area.  This area would generally be on the Gunnison mainstem 
downstream of Almont and some of the side tributaries in this reach including the Lake Fork.  
However, on a side tributary such as Tomichi Creek, the Lake San Cristobal water could not be 
used due to senior water rights calls.  The Lake San Cristobal water could be used essentially in 
the same way that augmentation water is currently being utilized or sold out of Blue Mesa. 

The UGRWCD entered into a long-term water service contract with the United States 
Department of the Interior, Bureau of Reclamation, (“Bureau”) for the release of augmentation 
water from Blue Mesa Reservoir to replace out-of-priority depletions in the UGRWCD service 
area.  The contract with the Bureau is for a total of 500 acre-feet per year for 40 years with the 
contract starting April 1, 2004.  The UGRWCD must pay the United States annually for the 
water resold to persons covered by the UGRWCD’s plan for augmentation and that cost is 
passed through to purchasers.  The payment rate for this water is adjusted annually by the 
Bureau.  The 2008 rate is $69.60 per acre-foot per year.  As of July 2008, the UGRWCD has 
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resold a total of 191 acre-feet per year from the Blue Mesa Reservoir contract pool.  This water 
is relatively inexpensive for augmentation water; however, the source is not a permanent 
augmentation supply.  The Bureau of Reclamation may or may not renew the contract when it 
expires. 

A public meeting was held on October 31, 2007 in Lake City to discuss the potential 
Lake San Cristobal project and the need for augmentation water.  The public was generally 
supportive of the project.  Mr. Don Booher wrote a letter-of-intent to purchase 10 to 20 acre-feet 
from the Lake San Cristobal project if it was developed.  A copy of this letter is included in 
Attachment D. 

Mr. Grover worked with Hinsdale County and Town of Lake City officials to estimate the 
potential need for future augmentation water in the portion of Hinsdale County that lies within 
the Lake Fork drainage basin.  The study is shown in Attachment E.  The net result of this study 
is that the portion of Hinsdale County in the Lake Fork drainage could potentially need up to 
1,099 acre-feet per year for future augmentation needs.  This figure probably represents the 
upper limit of augmentation needs due to the assumption of approximately 5,000 square feet of 
outdoor landscape for future home sites and that all potential home sites will be developed. 

In the report “Subordination of the Wayne N. Aspinall Unit Water Rights within the Upper 
Gunnison Basin – 2006 Annual Report”, dated December 21, 2007 it was reported that in 2006 
the Town of Lake City diverted 1,045 acre-feet and consumed 361 acre-feet under four water 
rights with priorities dates of 1967, 1972, 1975 and 1999.  All of these diversions were under 
water rights junior to the Aspinall Unit and would need to be augmented if there is a call by a 
senior downstream water right.  The unusually high diversion rates by the Town of Lake City will 
probably decrease somewhat as the Town addresses issues with high rates of leakage in its 
distribution system.   

The Colorado Department of Local Affairs State Demography Office reports the historical 
and projected populations for Hinsdale County and Gunnison County as follows: 

 
 
County 

 
1985  

 
1995 

 
2005  

Projected
2030 

Projected 
Annual Growth 

Percent Growth 
2005 to 2030 

Gunnison County 10,390 11,788 14,226 19,682 1.15% 38% 
Hinsdale County 472 623 765 1,250 1.54% 64% 

 

The State Water Supply Initiative (“SWSI”) published a report dated August 6, 2004 that 
projected future water demands by county.  A summary from the SWSI report for the projected 
demands for Municipal, Industrial and other non-agricultural demand (in units of acre-feet per 
year) is summarized in the following table: 

 

 
County 2005  Projected 2030  2005-2030 Change 
Gunnison County 3,305 4,647 1,342 
Hinsdale County 192 295 103 
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The SWSI investigation published another report in November of 2007 that estimated 
the demand shortfall in 2030 to be 1,100 acre-feet per year for Gunnison County and 100 acre-
feet per year for Hinsdale County.  The population projections and the SWSI demand 
projections indicate a need for future augmentation water supplies in Hinsdale County and 
Gunnison County.  

Conclusion 

The firm yield of the Lake San Cristobal project is 1,000 acre-feet per year for a 1,000 
acre-foot operating pool.  The full firm yield is available even in the driest year of record (2002).  
This is one of the few reservoir projects in the State of Colorado where the yield of the reservoir 
equals the storage space of the reservoir. 

A preliminary design and construction cost to improve the outlets works at Lake San 
Cristobal was developed in an April 2004 report by URS Corporation.  The preliminary 
conceptual cost for this alternative was $960,000 or about $940 per acre-foot of storage.  
Buckhorn Engineering is currently under contract to refine the initial design and cost estimates.  
The price for augmentation water varies a great deal throughout the State of Colorado, but 
augmentation water sold in small quantities will typically be in the $10,000 to $50,000 per acre-
foot price range making the potential Lake San Cristobal project an economically attractive 
project to meet augmentation demands. 

The UGRWCD, the Town of Lake City, and Hinsdale County have agreed in principle to 
share the cost and yield of the project in equal portions between the three entities.  Given the 
estimate of the firm yield of the reservoir outlined in this report and the relatively low cost to 
develop the Lake San Cristobal project, it is my opinion that the project is a feasible project. 

The information that I relied upon in this analysis and forming my opinions are listed in 
Attachment F.   
 
       
Slattery Aqua Engineering, LLC 
 

 
James E. Slattery, P.E. 
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Lake San CristobalLake San Cristobal

Blue Mesa ReservoirBlue Mesa Reservoir

MCGEE DITCH
54421.49855/7-1-1986  0.05 CFS
54784.00000/12-29-1999  0 CFS
2001-07 Avg Div: 15 ac-ft

MCGEE DITCH
54421.49855/7-1-1986  0.05 CFS
54784.00000/12-29-1999  0 CFS
2001-07 Avg Div: 15 ac-ft

BARKER DITCH
53650.00000/11-20-1996  0.1 CFS
1998-07 Avg Div: N/A

BARKER DITCH
53650.00000/11-20-1996  0.1 CFS
1998-07 Avg Div: N/A

SEELEY DITCH
33348.23131/5-1-1913  3.7 CFS
36465.00000/11-2-1949  0.3 CFS
1998-07 Avg Div: 63 ac-ft

SEELEY DITCH
33348.23131/5-1-1913  3.7 CFS
36465.00000/11-2-1949  0.3 CFS
1998-07 Avg Div: 63 ac-ft

MOSELEY DITCH
56247.50965/7-15-1989  0.2 CFS
1998-07 Avg Div: N/A

MOSELEY DITCH
56247.50965/7-15-1989  0.2 CFS
1998-07 Avg Div: N/A

ZACHARY DITCH
55517.50921/6-1-1989  0.3 CFS
2003-07 Avg Div: 69 ac-ft

ZACHARY DITCH
55517.50921/6-1-1989  0.3 CFS
2003-07 Avg Div: 69 ac-ft

NO NAME DITCH
23138.20584/5-11-1906  0.31 CFS
1998-07 Avg Div: 0 ac-ft

NO NAME DITCH
23138.20584/5-11-1906  0.31 CFS
1998-07 Avg Div: 0 ac-ft

B AND B DITCH
23138.20584/5-11-1906  6.64 CFS
33348.23131/5-1-1913  0 CFS
37836.00000/8-4-1953  0 CFS
38137.00000/6-1-1954  0 CFS
1998-07 Avg Div: 1,467 ac-ft

B AND B DITCH
23138.20584/5-11-1906  6.64 CFS
33348.23131/5-1-1913  0 CFS
37836.00000/8-4-1953  0 CFS
38137.00000/6-1-1954  0 CFS
1998-07 Avg Div: 1,467 ac-ft

LOWER LAKE DITCH
44925.19905/7-1-1904  0.5 CFS
2002-07 Avg Div:  64 ac-ft

LOWER LAKE DITCH
44925.19905/7-1-1904  0.5 CFS
2002-07 Avg Div:  64 ac-ft

D C BAKER NO 1 D
12205.00000/6-1-1883  1.31 CFS
1998-07 Avg Div: 234 ac-ft

D C BAKER NO 1 D
12205.00000/6-1-1883  1.31 CFS
1998-07 Avg Div: 234 ac-ft

ADDINGTON NO 1 D
20393.13301/6-1-1886  2.875 CFS
23138.20939/5-1-1907  1.22 CFS
54786.53141/6-30-1995  0.5 CFS
1998-07 Avg Div: 1,603 ac-ft

ADDINGTON NO 1 D
20393.13301/6-1-1886  2.875 CFS
23138.20939/5-1-1907  1.22 CFS
54786.53141/6-30-1995  0.5 CFS
1998-07 Avg Div: 1,603 ac-ft

MCJUNKIN #2 DITCH
39826.00000/1-15-1959  5 CFS
1998-07 Avg Div: 756 ac-ft

MCJUNKIN #2 DITCH
39826.00000/1-15-1959  5 CFS
1998-07 Avg Div: 756 ac-ft

PORTER NO 2 DITCH
43052.00000/11-15-1967  3 CFS
1998-07 Avg Div: 425 ac-ft

PORTER NO 2 DITCH
43052.00000/11-15-1967  3 CFS
1998-07 Avg Div: 425 ac-ft

PORTER NO 1 DITCH
43052.00000/11-15-1967  4.5 CFS
55512.00000/12-26-2001  0 CFS

1998-07 Avg Div: 376 ac-ft

PORTER NO 1 DITCH
43052.00000/11-15-1967  4.5 CFS
55512.00000/12-26-2001  0 CFS

1998-07 Avg Div: 376 ac-ft

FRENCH DITCH NO 2
27585.18748/5-1-1901  5 CFS
45290.18748/5-1-1901  3 CFS
1998-07 Avg Div: 1,051 ac-ft

FRENCH DITCH NO 2
27585.18748/5-1-1901  5 CFS
45290.18748/5-1-1901  3 CFS
1998-07 Avg Div: 1,051 ac-ft

FRENCH DITCH NO 1
39932.00000/5-1-1959  1 CFS
1998-07 Avg Div: 296 ac-ft

FRENCH DITCH NO 1
39932.00000/5-1-1959  1 CFS
1998-07 Avg Div: 296 ac-ft

CHILDS PARK DITCH
27585.22005/4-1-1910  1 CFS

37421.00000/6-15-1952  4.7 CFS
1998-07 Avg Div: 350 ac-ft

CHILDS PARK DITCH
27585.22005/4-1-1910  1 CFS

37421.00000/6-15-1952  4.7 CFS
1998-07 Avg Div: 350 ac-ft

MOORE DITCH ALT PT
12297.00000/9-1-1883  0 CFS
41107.00000/7-19-1962  0 CFS
41107.00000/7-19-1962  12.027 CFS
2000-06 Avg Div: 245 ac-ft

MOORE DITCH ALT PT
12297.00000/9-1-1883  0 CFS
41107.00000/7-19-1962  0 CFS
41107.00000/7-19-1962  12.027 CFS
2000-06 Avg Div: 245 ac-ft

FERRARO DITCH NO 2
36690.00000/6-15-1950  0.2 CFS
1998-07 Avg Div: 0 ac-ft

FERRARO DITCH NO 2
36690.00000/6-15-1950  0.2 CFS
1998-07 Avg Div: 0 ac-ft

LAKE FORK IRR DITCH
10836.00000/9-1-1979  1.57 CFS
27585.10836/9-1-1979  2.91 CFS
27585.11932/9-1-1882  0.25 CFS
52960.41272/12-31-1962  3 CFS
1998-07 Avg Div: 423 ac-ft

LAKE FORK IRR DITCH
10836.00000/9-1-1979  1.57 CFS
27585.10836/9-1-1979  2.91 CFS
27585.11932/9-1-1882  0.25 CFS
52960.41272/12-31-1962  3 CFS
1998-07 Avg Div: 423 ac-ft

CROOKE'S FALLS FLUME
50769.48651/3-15-1983  121 CFS
1998-07 Avg Div: N/A

CROOKE'S FALLS FLUME
50769.48651/3-15-1983  121 CFS
1998-07 Avg Div: N/A

LASHBOUGH NO 2 DITCH
43052.00000/11-15-1967  3 CFS

1998-07 Avg Div: 0 ac-ft

LASHBOUGH NO 2 DITCH
43052.00000/11-15-1967  3 CFS

1998-07 Avg Div: 0 ac-ft

LAKE FORK NO 1 DITCH
27585.12297/9-1-1883  14.79 CFS
12297.00000/9-1-1883  0 CFS
1998-07 Avg Div: 994 ac-ft

LAKE FORK NO 1 DITCH
27585.12297/9-1-1883  14.79 CFS
12297.00000/9-1-1883  0 CFS
1998-07 Avg Div: 994 ac-ft

UPPER FISH POND DITCH
27585.11932/9-1-1882  0.25 CFS
52960.49854/6-30-1986  2 CFS
1998-07 Avg Div: 402 ac-ft

UPPER FISH POND DITCH
27585.11932/9-1-1882  0.25 CFS
52960.49854/6-30-1986  2 CFS
1998-07 Avg Div: 402 ac-ft

NEW BAKER EAST SIDE D
27585.11932/9-1-1882  0.5 CFS
52960.41272/12-31-1962  5 CFS
1998-07 Avg Div: 1,139 ac-ft

NEW BAKER EAST SIDE D
27585.11932/9-1-1882  0.5 CFS
52960.41272/12-31-1962  5 CFS
1998-07 Avg Div: 1,139 ac-ft

CARR IRRIGATING DITCH
15462.00000/5-1-1892  0.79 CFS
27585.15476/5-15-1892  8 CFS
1998-07 Avg Div: 419 ac-ft

CARR IRRIGATING DITCH
15462.00000/5-1-1892  0.79 CFS
27585.15476/5-15-1892  8 CFS
1998-07 Avg Div: 419 ac-ft

UPHAM RESERVOIR FILL D
51649.00000/5-30-1991  0.5 CFS
1998-07 Avg Div: 363 ac-ft

UPHAM RESERVOIR FILL D
51649.00000/5-30-1991  0.5 CFS
1998-07 Avg Div: 363 ac-ft

LAKE STREET POND DITCH
55517.51499/12-31-1990  0.23 CFS
1998-07 Avg Div: N/A

LAKE STREET POND DITCH
55517.51499/12-31-1990  0.23 CFS
1998-07 Avg Div: N/A

HEADQUARTERS SPG DITCH
45290.38868/6-1-1956  0.44 CFS
1998-07 Avg Div: N/A

HEADQUARTERS SPG DITCH
45290.38868/6-1-1956  0.44 CFS
1998-07 Avg Div: N/A

THOMAS PROVIDENCE DITCH
45290.25733/6-15-1920  0.1 CFS
1998-07 Avg Div: 0 ac-ft

THOMAS PROVIDENCE DITCH
45290.25733/6-15-1920  0.1 CFS
1998-07 Avg Div: 0 ac-ft

VICKERS BROS NO 2 DITCH
33348.24957/5-1-1918  3 CFS
1998-07 Avg Div: 209 ac-ft

VICKERS BROS NO 2 DITCH
33348.24957/5-1-1918  3 CFS
1998-07 Avg Div: 209 ac-ft

VICKERS BROS NO 1 DITCH
33348.24957/5-1-1918  3 CFS
33348.24957/5-1-1918  4 CFS
1998-07 Avg Div: 834 ac-ft

VICKERS BROS NO 1 DITCH
33348.24957/5-1-1918  3 CFS
33348.24957/5-1-1918  4 CFS
1998-07 Avg Div: 834 ac-ft

MOUNTAIN REFLECTION DITCH
53965.00000/10-1-1997  0.5 CFS
1998-07 Avg Div: N/A

MOUNTAIN REFLECTION DITCH
53965.00000/10-1-1997  0.5 CFS
1998-07 Avg Div: N/A

CRAIG DITCH - PUMP STATION
20393.19205/8-1-1902  1.5 CFS
1998-07 Avg Div: N/A

CRAIG DITCH - PUMP STATION
20393.19205/8-1-1902  1.5 CFS
1998-07 Avg Div: N/A

BAKER NO 2 DITCH
23138.20584/5-11-1906  0 CFS
33348.23131/5-1-1913  2.2 CFS
37836.00000/8-4-1953  1.5 CFS
38137.00000/6-1-1954  3.5 CFS
1998-07 Avg Div: 330 ac-ft

BAKER NO 2 DITCH
23138.20584/5-11-1906  0 CFS
33348.23131/5-1-1913  2.2 CFS
37836.00000/8-4-1953  1.5 CFS
38137.00000/6-1-1954  3.5 CFS
1998-07 Avg Div: 330 ac-ft

SWANK FISH POND D NO 1
39826.00000/1-15-1959  15 CFS
1998-07 Avg Div: 1,882 ac-ft

SWANK FISH POND D NO 1
39826.00000/1-15-1959  15 CFS
1998-07 Avg Div: 1,882 ac-ft

SWANK FISH POND D NO 2A
39826.00000/1-15-1959  3.5 CFS
52900.00000/11-1-1994  0.4 CFS
1998-07 Avg Div: 686 ac-ft

SWANK FISH POND D NO 2A
39826.00000/1-15-1959  3.5 CFS
52900.00000/11-1-1994  0.4 CFS
1998-07 Avg Div: 686 ac-ft

SWANK FISH POND D NO 2
27585.22035/5-1-1910  1.2 CFS
37864.00000/9-1-1953  8.8 CFS
39826.00000/1-15-1959  23 CFS
1998-07 Avg Div: 1,404 ac-ft

SWANK FISH POND D NO 2
27585.22035/5-1-1910  1.2 CFS
37864.00000/9-1-1953  8.8 CFS
39826.00000/1-15-1959  23 CFS
1998-07 Avg Div: 1,404 ac-ft

LAKE FORK
AT GATEVIEW

Drainage Area: 334 sq. mi.

LAKE FORK
AT GATEVIEW

Drainage Area: 334 sq. mi.

LAKE FORK AT
LAKE CITY, CO.

Drainage Area: 115 sq. mi.

LAKE FORK AT
LAKE CITY, CO.

Drainage Area: 115 sq. mi.

HENSON CREEK
AT LAKE CITY, CO.

Drainage Area: 83.1 sq. mi.

HENSON CREEK
AT LAKE CITY, CO.

Drainage Area: 83.1 sq. mi.

LAKE FORK BELOW
MILL GULCH NEAR

LAKE CITY, CO.
Drainage Area: 57.5 sq. mi

LAKE FORK BELOW
MILL GULCH NEAR

LAKE CITY, CO.
Drainage Area: 57.5 sq. mi

0 1 2 3 4

Scale in Miles

Helton & Williamsen, P.C.

H4001

July 2008

FIGURE 3 
LAKE FORK OF

THE GUNNISON RIVER
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Lake San Cristobal Yield Analysis2.xls, Figure 4, 8/18/2008

Figure 4
Lake Fork Streamflow Conditions for driest year on record (2002)
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Lake San Cristobal Yield Analysis2.xlsFigure 5, 8/17/2008

Figure 5
Lake Fork Streamflow Conditions for below average year in 2004 (80% of average)
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Lake San Cristobal Yield Analysis2.xls. Figure 6. 8/17/2008

Figure 6 
Lake San Cristobal Storable Inflow
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Lake San Cristobal Yield Analysis2.xls, Figure 7, 8/17/2008

Figure 7
Estimated Inflow to Lake San Cristobal Available for Storage 
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                            Attachment AWater Right Application for Lake San CristobalCase No. 2003CW108



Page 18 of 41



Page 19 of 41



Page 20 of 41



Page 21 of 41



Page 22 of 41



106 <--- Drainage Area above Lake San Cristobal in square miles (determined by Randy Hendrix using USGS quad maps and Arcview)
115 <--- Drainage Area above Lake Fork at Lake City Streamflow Gage in square miles (Reported by USGS for Gage Number 09123500)
82.5 <--- Drainage Area above Henson Creek at Lake City (Reported by USGS for Gage Number 09124000)
334 <--- Drainage Area above Lake Fork at Gateview Gage in square miles (Reported by USGS for Gage Number 09124500)

7,928 <--- Drainage Area above Gunnison River near Grand Junction Gage in square miles (Reported by USGS for Gage Number 09124500)

0.32 <--- Ratio of San Cristobal Drainage Area to Lake Fork at Gateview Gage drainage area
0.92 <--- Ratio of San Cristobal Drainage Area to Lake Fork at Lake City drainage area

719 <---- Average Annual Runoff per square mile of drainage area for Lake Fork at Lake City Streamflow Gage (for P.O.R..)
879 <---- Average Annual Runoff per square mile of drainage area for Henson Creek at Lake City Streamflow Gage (for P.O.R..)
507 <---- Average Annual Runoff per square mile of drainage area for Lake Fork at Gateview Streamflow Gage (for P.O.R..)
233 <---- Average Annual Runoff per square mile of drainage area for the Gunnison River near Grand Junction Streamflow Gage (for P.O.R..)

82,732 <--- Lake Fork at Lake City 1919-1924, 1932-1937 Average
169,262 <--- Lake Fork at Gateview 1938-2007 Average

0.49 <--- Ratio of Lake Fork at Lake City to Lake Fork at Gateview

1,928,600 <--- Gunnison River near Grand Junction 1919-1924, 1932-1937 Average
1,767,324 <--- Gunnison River near Grand Junction 1938-2007 Average

0.92 <--- Ratio of Gunnison River near Grand Junction 1938-2006 Average compared to the 1919-1924, 1932-1937 Average

0.41 <--- Ratio factor used to estimate Lake Fork at San Cristobal ( Ratio of Gaged Flows x Hydrologic Factor x Drainage Area Adjustment)

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1919 2,168 1,573 1,107 984 778 746 2,912 21,394 30,205 17,141 6,930 3,279 89,216
1920 2,033 1,289 1,045 984 1,035 1,269 1,053 19,178 40,311 19,224 6,458 2,003 95,884
1921 2,374 1,982 1,164 1,168 944 1,357 2,202 15,565 56,567 27,071 11,371 5,796 127,561
1922 2,416 1,371 1,365 841 732 867 3,449 22,527 44,081 14,936 5,718 2,039 100,341
1923 1,115 910 861 861 722 738 1,698 16,074 33,537 20,853 10,760 4,780 92,909
1924 3,981 1,835 1,353 1,107 863 841 4,197 19,589 34,084 11,004 2,801 1,111 82,766
1932 2,854 1,313 793 532 625 750 2,533 21,263 31,766 19,165 6,474 2,727 90,795
1933 1,321 1,119 1,093 1,212 682 807 1,073 9,194 31,163 12,425 4,415 2,696 67,199
1934 2,537 1,874 1,599 1,353 1,111 1,045 5,328 17,090 6,415 2,735 2,938 2,184 46,208
1935 1,833 1,192 1,107 1,045 889 984 1,488 6,173 36,375 15,640 5,593 2,991 75,310
1936 2,067 1,267 1,055 811 678 885 6,639 24,022 16,763 6,347 6,962 3,384 70,880
1937 1,952 1,301 801 706 593 732 2,936 20,200 13,520 6,427 2,537 2,009 53,713

Average 2,221 1,419 1,112 967 804 918 2,959 17,689 31,232 14,414 6,080 2,917 82,732
Min 1,115 910 793 532 593 732 1,053 6,173 6,415 2,735 2,537 1,111 46,208
Max 3,981 1,982 1,599 1,353 1,111 1,357 6,639 24,022 56,567 27,071 11,371 5,796 127,561

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1918 2,152 1,488 1,230 1,230 833 1,230 2,122 15,394 32,057 8,930 5,411 4,189 76,266
1919 2,087 1,726 1,230 1,107 833 1,051 3,662 21,063 26,599 16,586 7,446 3,622 87,010
1932 2,164 1,327 1,384 1,258 908 972 2,809 21,991 36,609 21,535 7,585 3,235 101,777
1933 2,224 1,414 1,083 1,238 799 1,109 1,212 12,353 33,850 10,296 4,643 2,565 72,787
1934 2,222 1,537 1,107 861 833 1,230 4,983 17,846 6,581 2,965 3,693 2,317 46,174
1935 1,999 1,492 1,045 861 722 1,045 1,309 6,488 28,975 12,367 5,314 3,108 64,726
1936 2,273 1,624 996 807 813 1,075 7,153 25,821 17,883 6,232 6,494 2,997 74,169
1937 1,843 1,232 863 823 829 920 3,618 20,777 14,361 6,512 3,186 2,565 57,527

Average 2,120 1,480 1,117 1,023 821 1,079 3,358 17,717 24,614 10,678 5,471 3,075 72,554
Min 1,843 1,232 863 807 722 920 1,212 6,488 6,581 2,965 3,186 2,317 46,174
Max 2,273 1,726 1,384 1,258 908 1,230 7,153 25,821 36,609 21,535 7,585 4,189 101,777

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1975 1,504 1,135 959 932 853 1,054 2,013 9,810 30,050 29,300 6,784 2,728 87,122
1976 1,789 1,500 1,223 856 795 1,504 1,943 11,397 18,269 6,002 3,071 1,796 50,145
1977 1,506 1,072 988 818 708 769 1,970 5,156 6,406 2,689 2,256 1,995 26,333
1978 1,479 1,160 963 938 808 1,279 3,033 9,589 30,378 15,812 4,322 1,906 71,667
1979 1,465 1,404 1,209 1,206 1,034 1,584 3,179 14,487 27,994 16,602 4,965 2,030 77,159
1980 1,557 1,295 1,173 1,182 1,140 1,182 2,822 11,536 28,800 11,617 3,756 2,680 68,741
1981 1,600 1,186 986 830 725 856 1,687 5,226 12,939 6,186 3,181 2,640 38,041
1982 2,291 1,695 1,304 1,110 1,008 1,364 2,303 9,233 24,441 15,959 12,085 7,339 80,131
1983 3,789 2,102 1,498 1,250 1,057 1,353 1,613 8,614 29,522 23,968 11,397 3,509 89,673
1984 2,379 1,789 1,909 1,675 1,418 2,101 4,943 29,064 36,108 24,900 11,146 5,488 122,920
1985 3,651 2,475 1,709 1,303 1,126 2,095 5,575 17,536 37,646 16,679 5,584 3,887 99,267

ATTACHMENT B

LAKE FORK AT LAKE CITY, CO (USGS Gage 09123500, values in ac-ft)

Henson Creek at Lake City, CO (USGS Gage 09124000, values in ac-ft)

Estimated Inflow to Lake San Cristobal (values in ac-ft)

ANALYSIS AND SUPPORTING DATA TO ESTIMATE THE INFLOW TO LAKE SAN CRISTOBAL
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1986 3,671 2,297 1,594 1,649 1,617 2,180 3,751 13,030 28,045 15,506 4,234 4,196 81,770
1987 3,713 2,555 1,804 1,427 1,358 1,908 5,182 17,021 30,562 11,598 6,108 2,675 85,911
1988 1,625 1,407 1,294 1,216 1,049 1,583 2,126 8,302 19,198 7,339 4,079 3,163 52,379
1989 2,392 1,529 1,574 1,419 1,182 2,454 3,817 9,601 11,863 5,989 4,033 1,802 47,654
1990 1,596 1,233 1,006 870 691 856 1,301 9,499 20,481 5,606 2,478 1,978 47,595
1991 3,305 2,040 1,216 1,137 999 1,196 2,201 14,021 24,309 8,968 3,483 2,502 65,378
1992 1,707 1,355 900 982 934 1,262 2,173 10,670 17,123 8,066 3,960 2,428 51,559
1993 1,508 1,282 1,037 923 882 1,248 2,325 17,684 28,479 11,857 4,073 3,268 74,566
1994 1,993 1,358 1,206 1,111 991 1,378 2,256 12,755 21,088 4,300 2,492 2,977 53,904
1995 2,986 1,713 1,013 941 869 1,636 1,958 7,178 33,980 28,096 10,499 4,611 95,483
1996 2,667 1,766 1,253 1,255 1,214 1,322 2,985 17,898 19,553 6,924 2,498 2,219 61,555
1997 3,401 2,151 1,578 1,372 1,112 2,389 4,389 16,781 32,773 14,564 7,801 5,018 93,329
1998 4,282 2,018 1,284 1,251 1,120 1,114 1,704 10,320 18,413 12,784 5,035 3,291 62,616
1999 2,928 2,172 1,612 1,540 1,367 1,569 2,217 12,658 30,083 16,943 12,107 6,584 91,781
2000 3,002 1,701 1,618 1,539 1,322 1,535 5,015 19,089 15,382 5,220 3,672 3,106 62,202
2001 2,541 1,734 1,009 936 857 1,261 2,920 19,330 19,168 7,814 5,974 2,536 66,079
2002 1,801 1,144 829 755 726 1,092 2,418 5,898 4,282 1,593 1,213 1,923 23,674
2003 1,733 1,279 1,205 954 834 1,314 1,650 12,510 14,841 4,313 3,545 5,119 49,297
2004 2,347 1,357 1,409 1,231 1,030 2,359 3,282 14,605 16,418 6,488 2,358 2,567 55,452
2005 2,311 1,562 1,368 1,279 1,110 1,256 3,414 16,819 22,725 10,429 4,849 1,696 68,818
2006 3,316 2,217 1,706 1,486 1,217 1,530 4,192 16,946 16,490 6,894 6,025 3,145 65,164
2007 5,791 2,567 1,513 1,208 1,127 2,362 3,347 16,954 22,138 8,640 7,142 3,884 76,672
Avg 2,534 1,674 1,301 1,169 1,039 1,514 2,900 13,067 22,726 11,504 5,339 3,233 68,001
Min 1,465 1,072 829 755 691 769 1,301 5,156 4,282 1,593 1,213 1,696 23,674
Max 5,791 2,567 1,909 1,675 1,617 2,454 5,575 29,064 37,646 29,300 12,107 7,339 122,920

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1938 4,304 2,975 2,460 3,074 3,055 3,689 12,532 37,212 90,819 45,252 12,246 10,520 228,138
1939 10,473 5,246 2,767 2,460 2,222 6,296 8,706 35,386 38,371 14,198 8,039 7,141 141,303
1940 3,975 2,539 2,126 2,190 2,206 2,680 6,996 34,229 36,014 11,350 5,361 5,227 114,892
1941 5,637 3,235 2,767 2,951 2,333 2,644 3,860 42,750 77,315 48,314 15,104 10,380 217,290
1942 14,882 8,517 4,586 2,959 1,987 2,997 10,860 37,645 87,064 43,542 16,041 7,145 238,224
1943 4,842 4,308 4,021 3,689 2,777 3,689 15,451 31,548 55,427 26,918 24,290 13,305 190,265
1944 6,224 5,290 4,493 3,074 2,588 3,074 7,008 54,977 94,373 50,805 16,007 5,925 253,838
1945 5,060 3,703 2,721 2,426 1,999 2,432 4,330 27,497 51,170 31,869 16,763 7,166 157,137
1946 5,665 3,880 3,118 2,535 2,335 3,108 11,617 23,616 61,135 20,557 11,381 6,565 155,512
1947 4,963 3,695 3,029 2,392 2,271 3,850 8,656 52,821 73,140 47,840 17,118 16,880 236,653
1948 10,199 5,548 4,001 3,301 3,322 3,796 12,663 56,139 85,903 39,601 13,188 6,363 244,024
1949 5,921 4,467 4,411 3,209 2,160 3,178 12,752 41,237 82,887 57,906 13,553 6,250 237,931
1950 5,145 3,997 3,523 3,396 2,640 2,676 8,831 21,515 46,142 20,232 6,292 3,933 128,321
1951 3,511 2,882 2,993 2,953 2,588 3,441 4,784 22,431 46,124 19,998 8,686 3,894 124,286
1952 3,257 3,057 3,689 3,285 2,559 3,017 20,202 45,509 93,296 39,482 20,611 11,431 249,393
1953 6,885 3,759 3,162 3,243 2,563 3,626 6,308 16,899 57,720 21,160 11,092 4,386 140,801
1954 3,685 3,701 2,840 2,440 2,370 2,727 6,363 22,917 21,283 19,290 8,376 4,931 100,924
1955 5,381 2,924 2,640 2,388 2,138 2,686 4,320 19,615 43,583 13,764 10,481 4,673 114,593
1956 3,029 2,672 2,430 2,148 1,841 2,985 6,597 30,841 39,603 9,965 5,072 2,705 109,888
1957 2,479 2,704 2,350 2,261 2,182 2,638 7,254 20,408 92,403 77,831 27,229 11,776 251,516
1958 6,204 5,316 4,433 3,481 2,727 3,263 9,003 63,976 80,070 23,459 10,021 6,534 218,487
1959 5,211 3,977 3,384 2,840 2,436 2,622 5,401 22,102 50,367 13,371 8,672 5,197 125,579
1960 6,315 4,257 2,529 2,360 2,043 5,141 14,993 30,798 64,898 22,634 7,629 4,580 168,177
1961 4,401 3,354 2,360 2,154 1,920 2,664 5,028 37,185 50,740 13,305 10,600 9,285 142,996
1962 8,700 5,893 4,007 3,525 3,217 3,261 17,251 40,235 63,381 40,166 10,223 5,966 205,824
1963 5,472 4,165 2,767 2,460 2,777 4,292 8,069 37,280 22,015 11,955 9,646 8,103 119,000
1964 4,074 3,499 2,583 2,460 2,013 2,311 3,989 33,650 44,686 18,843 12,163 6,111 136,381
1965 4,594 3,515 3,293 3,118 2,610 2,985 11,849 37,441 73,473 59,951 22,227 12,851 237,907
1966 11,562 6,587 4,572 3,382 2,499 3,868 8,140 42,854 38,760 17,695 8,521 4,473 152,912
1967 3,733 2,902 2,787 2,690 2,432 3,368 4,590 28,620 27,414 12,698 7,172 4,572 102,977
1968 3,513 3,003 2,761 2,422 1,966 2,130 4,530 29,659 78,892 26,133 20,985 6,222 182,216
1969 4,205 3,354 3,120 2,501 2,160 2,705 8,771 40,305 33,345 25,325 9,707 9,402 144,901
1970 9,158 6,014 3,860 3,503 2,930 3,243 5,052 55,054 55,598 28,955 14,789 25,607 213,762
1971 8,991 5,978 4,542 3,957 2,319 4,528 11,086 20,156 52,900 26,755 11,538 8,450 161,201
1972 4,969 4,088 3,380 2,745 2,481 4,356 7,335 27,559 39,083 11,183 6,395 6,258 119,831
1973 5,320 4,386 3,679 3,269 2,467 3,917 4,157 27,660 68,663 46,089 12,421 6,678 188,706
1974 4,211 2,959 2,775 2,632 2,206 3,860 4,580 34,666 36,010 14,331 7,099 3,987 119,315
1975 3,667 2,769 2,339 2,273 2,081 2,571 4,909 23,927 73,292 71,464 16,546 6,655 212,492
1976 4,364 3,658 2,983 2,089 1,940 3,669 4,739 27,797 44,557 14,640 7,490 4,380 122,305
1977 3,673 2,614 2,410 1,995 1,728 1,874 4,804 12,575 15,624 6,559 5,502 4,866 64,226
1978 3,608 2,830 2,348 2,289 1,970 3,120 7,396 23,387 74,094 38,565 10,540 4,649 174,798
1979 3,572 3,426 2,949 2,942 2,521 3,864 7,754 35,334 68,278 40,493 12,109 4,951 188,192
1980 3,796 3,160 2,860 2,884 2,781 2,884 6,883 28,136 70,244 28,334 9,162 6,538 167,661
1981 3,902 2,892 2,404 2,025 1,767 2,089 4,114 12,746 31,559 15,088 7,757 6,438 92,782
1982 5,588 4,134 3,180 2,707 2,460 3,326 5,617 22,521 59,612 38,924 29,475 17,899 195,442
1983 9,241 5,127 3,654 3,049 2,579 3,301 3,933 21,009 72,005 58,460 27,799 8,559 218,715
1984 5,802 4,364 4,655 4,086 3,459 5,125 12,056 70,888 88,067 60,731 27,186 13,385 299,804
1985 8,906 6,038 4,167 3,178 2,747 5,110 13,597 42,770 91,820 40,682 13,619 9,481 242,114

LAKE FORK AT GATEVIEW, CO (USGS Gage 09124500, values in ac-ft)
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1986 8,954 5,601 3,888 4,023 3,943 5,318 9,150 31,780 68,403 37,819 10,326 10,235 199,439
1987 9,057 6,232 4,399 3,481 3,312 4,653 12,639 41,515 74,542 28,287 14,898 6,524 209,539
1988 3,963 3,431 3,156 2,965 2,559 3,860 5,185 20,248 46,824 17,899 9,949 7,714 127,753
1989 5,833 3,729 3,838 3,461 2,884 5,986 9,309 23,417 28,933 14,606 9,836 4,395 116,229
1990 3,892 3,007 2,454 2,122 1,686 2,087 3,174 23,167 49,954 13,674 6,044 4,824 116,084
1991 8,061 4,977 2,965 2,773 2,438 2,918 5,367 34,198 59,291 21,874 8,495 6,103 159,460
1992 4,163 3,305 2,196 2,394 2,279 3,078 5,300 26,024 41,763 19,674 9,658 5,921 125,754
1993 3,677 3,126 2,529 2,251 2,150 3,045 5,671 43,131 69,462 28,919 9,933 7,972 181,867
1994 4,862 3,312 2,942 2,709 2,416 3,362 5,502 31,109 51,434 10,487 6,077 7,262 131,474
1995 7,283 4,179 2,471 2,295 2,120 3,991 4,776 17,508 82,879 68,528 25,607 11,246 232,885
1996 6,504 4,308 3,057 3,061 2,961 3,225 7,279 43,653 47,691 16,888 6,093 5,413 150,133
1997 8,295 5,246 3,848 3,346 2,711 5,828 10,705 40,930 79,935 35,523 19,026 12,240 227,632
1998 10,445 4,921 3,132 3,051 2,731 2,717 4,155 25,171 44,910 31,181 12,280 8,027 152,722
1999 7,143 5,298 3,931 3,757 3,334 3,826 5,407 30,873 73,374 41,324 29,530 16,058 223,856
2000 7,321 4,149 3,947 3,755 3,225 3,745 12,232 46,559 37,516 12,732 8,956 7,575 151,712
2001 6,196 4,229 2,462 2,283 2,091 3,074 7,123 47,146 46,751 19,057 14,571 6,185 161,167
2002 4,391 2,791 2,021 1,841 1,771 2,664 5,897 14,386 10,445 3,886 2,957 4,691 57,742
2003 4,227 3,120 2,940 2,327 2,033 3,205 4,025 30,512 36,197 10,519 8,646 12,486 120,236
2004 5,724 3,310 3,437 3,003 2,513 5,754 8,005 35,622 40,043 15,824 5,752 6,260 135,249
2005 5,637 3,810 3,336 3,120 2,707 3,063 8,327 41,021 55,427 25,436 11,828 4,138 167,850
2006 8,087 5,407 4,161 3,624 2,969 3,731 10,225 41,332 40,219 16,814 14,696 7,670 158,936
2007 14,124 6,260 3,689 2,945 2,749 5,761 8,164 41,351 53,995 21,072 17,420 9,473 187,004
Avg 6,002 4,102 3,224 2,857 2,471 3,508 7,819 33,373 56,903 28,553 12,664 7,787 169,262
Min 2,479 2,539 2,021 1,841 1,686 1,874 3,174 12,575 10,445 3,886 2,957 2,705 57,742
Max 14,882 8,517 4,655 4,086 3,943 6,296 20,202 70,888 94,373 77,831 29,530 25,607 299,804

75-07 Avg 6,181 4,084 3,174 2,852 2,534 3,692 7,073 31,871 55,429 28,060 13,023 7,885 165,856

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1897 67,637 62,480 61,489 58,414 49,984 73,786 357,030 1,020,907 664,413 198,687 63,333 42,368 2,720,529
1898 90,527 57,303 52,265 49,191 41,654 73,786 148,763 327,139 526,778 156,439 42,336 28,497 1,594,677
1899 32,777 29,554 30,744 30,744 27,769 49,191 211,203 594,594 642,654 256,407 118,153 52,071 2,075,862
1902 61,489 59,505 58,414 55,340 49,984 52,265 123,929 364,488 176,766 35,064 37,567 39,749 1,114,560
1903 31,042 29,753 30,744 30,744 27,769 30,744 134,680 502,123 745,796 315,575 80,748 76,395 2,036,112
1904 54,725 50,232 49,806 44,512 44,557 39,864 133,797 345,803 273,902 81,103 101,059 65,719 1,285,080
1905 80,086 45,819 34,434 41,197 41,654 73,786 148,489 782,947 1,000,874 171,236 87,950 57,307 2,565,778
1906 67,856 62,480 61,489 58,414 49,984 67,637 273,148 910,883 857,170 289,333 128,094 100,167 2,926,654
1917 61,489 56,530 55,340 52,265 49,984 79,935 207,038 632,399 1,088,604 406,499 108,529 49,865 2,848,477
1918 55,875 61,875 55,479 55,270 58,017 83,783 162,349 555,380 662,291 149,149 46,717 77,852 2,024,039
1919 62,887 74,639 68,407 49,945 48,893 81,284 256,685 505,297 292,289 126,101 68,459 42,588 1,677,472
1920 55,631 70,527 59,951 56,490 75,254 66,501 110,858 1,160,586 953,032 284,117 88,335 44,258 3,025,540
1921 79,915 82,962 57,141 64,563 59,584 89,853 127,837 633,609 1,031,261 286,636 154,594 90,836 2,758,791
1922 65,692 76,514 74,982 61,094 51,254 74,262 177,424 916,893 609,054 114,597 57,083 29,346 2,308,193
1923 45,656 61,772 61,296 54,812 44,887 50,899 128,628 712,275 674,608 286,893 180,836 105,165 2,407,727
1924 114,349 89,396 65,376 60,100 57,125 55,643 207,317 632,598 580,094 95,099 17,504 22,328 1,996,930
1925 75,454 80,252 60,398 58,136 57,204 93,439 248,632 376,667 310,061 148,445 95,523 120,220 1,724,431
1926 129,126 80,332 61,489 49,191 56,252 69,742 262,139 543,717 512,279 156,478 49,816 23,905 1,994,465
1927 82,789 74,223 64,860 59,061 57,994 76,202 222,192 729,531 547,228 235,461 111,631 172,307 2,433,479
1928 130,633 98,580 81,264 82,038 67,836 104,015 182,403 871,292 557,185 191,705 62,712 42,965 2,472,627
1929 77,674 84,259 58,240 45,363 46,483 109,787 202,892 889,342 768,448 273,346 217,868 295,065 3,068,766
1930 151,500 114,745 73,651 49,885 77,374 72,122 389,083 405,070 444,760 107,645 162,012 52,067 2,099,916
1931 83,585 70,940 67,530 66,412 57,541 52,005 60,967 129,721 126,942 32,188 15,854 23,136 786,821
1932 85,469 76,761 66,408 47,039 68,451 76,246 342,154 703,666 483,696 192,935 74,367 42,066 2,259,258
1933 56,530 67,076 52,743 38,061 40,598 64,563 74,976 359,529 553,853 82,099 32,694 43,972 1,466,695
1934 55,401 61,290 57,430 46,116 44,430 43,403 74,141 154,971 34,346 10,120 9,398 15,878 606,925
1935 16,499 30,683 48,774 44,254 38,246 45,004 59,075 265,472 582,971 147,733 55,554 52,539 1,386,802
1936 63,631 60,907 49,925 50,117 44,867 55,183 291,523 629,305 301,948 72,683 79,372 53,473 1,752,934
1937 51,379 61,042 52,831 44,325 43,986 64,851 163,210 623,989 246,906 82,353 27,819 33,241 1,495,932
1938 57,886 62,343 61,855 54,288 45,363 78,126 355,175 644,400 749,089 182,006 51,615 111,548 2,453,695
1939 76,537 75,849 67,086 64,188 55,391 106,395 214,020 376,746 232,427 35,227 38,111 61,185 1,403,162
1940 51,573 59,763 49,949 48,360 44,958 61,393 128,342 335,727 162,532 29,877 31,520 48,947 1,052,941
1941 87,619 62,137 55,171 50,663 50,528 63,349 123,175 870,995 563,235 191,923 95,210 80,994 2,294,999
1942 197,715 121,351 83,704 70,702 62,308 75,893 546,494 759,542 687,898 167,229 67,621 55,510 2,895,966
1943 56,922 65,301 58,355 56,609 47,931 56,097 279,535 388,726 397,335 113,190 153,622 87,226 1,760,850
1944 68,681 74,556 61,032 51,396 47,967 53,388 101,976 757,439 693,610 230,384 51,385 44,811 2,236,624
1945 58,261 71,051 63,613 54,876 46,688 52,140 90,745 627,698 407,054 163,599 122,344 46,180 1,804,249
1946 76,484 72,800 57,805 58,220 48,253 58,388 182,403 228,460 320,930 64,133 56,222 53,624 1,277,721
1947 69,026 66,969 55,738 45,337 46,944 55,359 95,831 454,698 501,548 242,285 120,141 95,460 1,849,334
1948 114,273 96,041 69,952 58,176 64,920 75,619 324,005 835,014 546,196 140,769 71,350 48,582 2,444,898
1949 57,004 70,109 69,672 50,655 52,444 68,655 235,362 481,237 651,143 264,639 64,886 53,430 2,119,235
1950 70,428 73,667 54,142 54,233 56,468 60,386 219,155 309,248 319,304 87,823 36,784 45,664 1,387,302
1951 36,631 49,098 60,072 47,108 46,007 55,137 62,226 264,678 323,370 92,649 52,600 37,389 1,126,967
1952 49,282 59,789 45,732 52,523 47,580 53,398 341,698 818,452 758,867 200,572 120,696 76,490 2,625,077
1953 66,652 63,779 71,624 65,102 50,496 61,199 85,838 230,126 437,144 86,018 67,401 46,099 1,331,478
1954 57,652 73,548 51,579 48,423 45,160 44,916 69,686 110,461 39,301 39,916 31,296 51,537 663,477
1955 64,424 50,782 49,191 46,235 40,265 58,577 107,752 261,921 218,740 46,301 52,400 35,449 1,032,037

Gunnison River near Grand Junction, CO (USGS Gage 09152500, values in ac-ft)
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1956 37,956 53,917 57,047 50,206 44,282 56,335 141,900 323,826 261,519 36,849 28,729 20,299 1,112,867
1957 34,515 55,086 47,370 52,087 54,774 55,909 135,513 553,635 1,168,282 719,376 223,759 108,339 3,208,643
1958 106,185 111,136 91,896 65,495 70,095 82,157 254,364 872,919 569,879 65,350 42,592 51,139 2,383,205
1959 51,738 71,331 65,083 56,843 49,607 51,958 55,133 167,269 255,911 33,868 51,079 41,118 950,938
1960 96,180 72,067 50,282 49,074 40,926 87,324 269,736 259,283 335,886 57,968 33,723 37,627 1,390,075
1961 50,649 58,295 51,071 41,316 39,470 54,737 66,608 266,404 208,690 34,082 44,123 99,996 1,015,441
1962 106,930 86,362 56,976 52,563 58,073 53,459 395,014 574,580 476,675 219,117 51,549 62,790 2,194,088
1963 70,196 67,661 53,761 48,140 70,434 81,601 102,313 188,095 92,247 37,042 51,791 50,559 913,840
1964 54,695 65,535 49,080 43,439 45,305 42,570 77,753 417,765 315,634 82,859 93,377 59,483 1,347,495
1965 53,445 64,807 58,977 54,989 44,766 52,025 228,479 581,721 681,233 471,994 157,629 160,921 2,610,986
1966 116,015 63,254 60,449 51,952 36,701 68,123 166,336 210,806 124,742 50,861 38,442 57,904 1,045,586
1967 65,188 45,121 55,092 47,049 41,921 62,288 86,005 143,264 151,817 59,695 59,077 70,031 886,547
1968 65,356 105,582 164,968 118,514 96,081 64,876 68,076 268,288 258,192 59,473 107,067 67,500 1,443,974
1969 86,619 133,390 148,882 146,045 75,048 144,815 304,229 331,740 194,125 99,687 91,301 119,109 1,874,991
1970 155,030 142,376 128,406 129,344 121,589 149,219 137,397 404,158 415,147 174,389 100,762 195,573 2,253,389
1971 188,115 170,442 181,431 196,367 201,147 239,012 265,789 209,140 211,659 114,297 113,708 133,311 2,224,418
1972 119,823 131,962 144,081 125,794 110,243 109,100 66,921 115,400 117,469 35,731 38,462 84,499 1,199,486
1973 103,717 125,238 156,935 154,812 75,288 82,950 93,004 455,630 414,155 163,758 147,850 109,588 2,082,925
1974 124,901 88,922 170,026 216,142 213,504 203,606 140,908 261,366 121,132 51,422 42,381 64,902 1,699,213
1975 84,120 116,828 111,016 113,895 96,378 99,274 157,849 397,612 335,569 164,710 62,891 75,974 1,816,116
1976 109,688 141,047 152,313 133,866 95,466 86,798 83,059 207,296 127,737 53,965 50,220 72,689 1,314,144
1977 91,142 105,026 119,546 116,253 68,968 47,622 34,521 42,943 36,627 37,758 36,447 35,917 772,770
1978 49,627 50,579 43,312 49,385 45,579 51,809 132,637 292,090 314,424 143,030 58,620 85,542 1,316,635
1979 67,776 86,778 133,747 137,893 155,268 193,966 278,682 509,244 389,897 178,932 99,810 110,858 2,342,851
1980 106,811 94,494 146,620 141,106 133,926 149,159 226,516 560,121 405,983 138,766 69,885 75,976 2,249,362
1981 75,504 139,440 142,772 129,068 75,575 70,478 70,492 92,897 79,064 57,948 51,605 76,446 1,061,290
1982 102,521 75,903 72,378 78,503 113,417 139,103 153,186 313,988 249,762 125,853 121,093 158,700 1,704,406
1983 163,500 150,409 150,806 139,876 122,481 142,792 149,457 489,389 808,038 493,396 206,086 131,228 3,147,458
1984 151,063 134,620 161,695 185,140 189,127 223,045 258,748 848,760 864,013 404,832 184,089 160,544 3,765,675
1985 191,983 166,852 148,386 201,464 187,937 235,005 472,252 657,570 461,203 189,543 105,126 140,908 3,158,228
1986 196,109 163,619 165,543 179,130 165,503 223,818 334,220 513,905 332,554 293,399 138,647 185,120 2,891,566
1987 213,920 196,525 198,330 186,350 174,548 220,149 312,679 388,627 200,016 134,144 130,772 121,172 2,477,233
1988 121,450 133,609 132,359 127,499 124,008 137,873 150,806 141,245 106,355 54,878 53,108 91,578 1,374,768
1989 70,254 56,157 52,497 53,513 54,927 83,392 151,262 115,479 82,813 50,647 61,794 71,801 904,536
1990 84,953 59,852 57,387 49,403 37,018 43,449 59,009 102,329 91,021 56,798 51,676 72,834 765,728
1991 85,848 62,403 59,997 63,452 59,822 66,665 107,129 295,938 285,981 120,894 101,952 131,625 1,441,707
1992 119,922 122,600 120,319 98,778 69,680 83,049 174,548 262,377 167,784 111,076 105,522 93,443 1,529,100
1993 106,732 81,462 63,649 65,360 88,603 196,981 281,459 797,962 538,758 201,623 132,656 141,443 2,696,689
1994 140,829 137,437 138,428 107,307 58,349 83,168 121,152 287,647 152,789 77,666 78,451 101,218 1,484,441
1995 108,021 86,163 84,319 73,211 66,705 147,116 229,610 578,289 776,342 734,847 194,423 142,772 3,221,819
1996 174,905 176,968 165,226 125,754 105,026 131,923 204,896 342,273 240,063 140,352 85,548 120,339 2,013,272
1997 124,921 133,470 122,660 137,655 136,862 252,936 331,998 522,216 486,969 221,041 152,115 193,828 2,816,669
1998 206,621 172,366 169,212 143,209 116,947 141,681 202,694 425,481 194,760 117,661 90,507 111,830 2,092,969
1999 130,336 108,577 97,509 83,168 69,720 82,514 92,744 269,240 211,203 148,961 210,152 188,770 1,692,893
2000 180,618 114,289 111,374 88,484 74,084 87,056 163,540 220,545 115,499 93,482 110,263 107,049 1,466,283
2001 104,907 89,694 82,771 69,780 59,009 78,945 106,673 208,843 100,524 80,887 92,431 96,140 1,170,604
2002 101,476 84,160 74,401 67,068 56,268 63,676 69,298 54,479 50,702 58,249 57,051 68,270 805,099
2003 71,366 51,285 43,304 38,432 33,293 41,291 65,507 186,112 122,086 61,169 64,376 82,051 860,274
2004 67,556 54,366 46,414 42,185 39,073 65,626 122,600 147,434 76,359 62,439 65,479 94,851 884,381
2005 103,122 65,198 58,946 73,352 79,419 116,650 286,358 474,652 281,022 106,613 91,102 97,826 1,834,259
2006 118,871 82,494 67,961 69,206 60,421 77,158 202,555 205,074 131,526 121,767 136,941 149,953 1,423,927
2007 180,284 117,165 146,958 138,657 92,637 149,233 156,498 196,025 115,142 83,255 109,265 132,280 1,617,399
Avg 91,903 86,118 82,759 77,654 70,450 89,532 182,284 442,314 399,666 152,051 86,249 83,749 1,844,729
Min 16,499 29,554 30,744 30,744 27,769 30,744 34,521 42,943 34,346 10,120 9,398 15,878 606,925
Max 213,920 196,525 198,330 216,142 213,504 252,936 546,494 1,160,586 1,168,282 734,847 223,759 295,065 3,765,675

75-07 Avg 121,417 109,450 110,368 106,285 94,123 121,618 180,140 337,821 270,684 155,169 101,821 112,757 1,821,653

Page 4 of 4 Lake San Cristobal Yield Analysis2.xls,Est Flow,8/16/2008, JES
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Jim Slattery
Text Box
Attachment CCWCB Decree and Amended Decree in Case No 3366 - Minimum Lake Level for Lake San Cristobal
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Jim Slattery
Text Box
Attachment D Letter of Interest from:1. Mr.. Donald Booher2. Hinsdale County3. Lake City4. Upper Gunnison River Water Conservancy District



Page 35 of 41



Page 36 of 41



Attachment E 
Future Demands Projections Study 

 Prepared by Ralph Grover 

 
Lake San Cristobal Marketing and Feasibility Study 

 
Forecasted consumptive use for  

Hinsdale County on the Lake Fork  
and the Town of Lake City 

 
GIS mapping was used to determine the available private land that could be developed between 
the confluence of Cottonwood Creek and the Hinsdale and Gunnison County line on the Lake 
Fork of the Gunnison.  This data was integrated with the County’s newly passed zoning 
regulations of one house on a minimum of one-acre.  This yielded a potential 4,130 acres that 
could be developed. 
 
This does not represent the total private land available for development, as some land was 
deemed unavailable or unsuitable for development.  Land unavailable included state and federal 
land.  Land unsuitable comprised the Lake Fork of the Gunnison, which was represented by a 50-
foot line either side of the river to provide for a 100-foot exclusion, and slopes in excess of 20 
degrees.  The Town of Lake City was also excluded from this estimate because it has separate 
zoning requirements.  
 
Lots available for development within the Town of Lake City were assessed separately.  The 
Town currently has 528 water taps on its water distribution system, which represents all 
residences, businesses, non-profits, etc.  These water taps also represent sewer connections.  
There is an estimated of 350 + vacant parcels that could still be added to the Town’s water 
system.  For purposes of calculating water consumption for the available town lots it was 
assumed that one house on a 5000 sq. ft. lot.  The lot was planted with grass and had a graden. 
 
Using these estimates the consumptive water use was calculated.  For the Lake Fork drainage 
(County only) annual consumptive use for a typical residence with a lawn and garden irrigation 
would be 0.2366 af depletion.  This assumes: 
 

• Household use, individual septic: 0.0392 af 
• Lawn & garden irrigation (assume 5000 sq. ft. @ elev. 8500): 1.72 af/ac x 5000 sq. 

ft./43,560 sq. ft./ac = 0.1974 af 
 
For 4,130 acre parcels this totals 976 af/yr. 
 
The Town’s consumptive use for its water system is assumed to be 0.04 af/yr per house and 0.29 
af/yr for the lawn and garden.  This totals 123 af/yr. 
 
This 1,099 af/yr represents the consumptive water use assuming current allowable maximum 
development within Hinsdale County.   
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Hello Ralph, 
 
   I have completed the analysis of data in response to your request as per 
   our phone conversation Monday, Feburary 4, 2008.  The attached .pdf 
   file is a map showing the area requested.  The following is a brief 
   summary of the data that was used in this analysis: 
 
   Slopes indicated on this map and used when calculating acres are not 
   exact.  Area (in acres) was derived for 0-20% slopes using 10 meter 
   Digital Elevation Models (raster data) which was then converted to 
   polygon data.   The acres represented for the area requested includes 
   private land within the Colorado Hydrologic Unit Level 6 
   Subwatershed-Upper Lake Fork from a line drawn north to south at the 
   confluence of Cottonwood Gulch and the Lake Fork of the Gunnison River 
   downstream to the outlet of Lake San Cristobal; and Colorado Hydrologic 
   Unit Level 6 Subwatershed-Lower Lake Fork C from the outlet of Lake San 
   Cristobal to a line drawn east to west along the Gunnison/Hinsdale 
   County Line (see attached .pdf file). 
 
   Digital Elevation Models excluded Lake San Cristobal from 0-20% slope 
   acreage calculations. The area excluded appears to have been taken from 
   USGS cartography. 
 
   The Lake Fork of the Gunnison River was digitized using 2005 NAIP aerial 
   photograph.  The line representing the river was then buffered 50’ on 
   each side to provide for exclusion of the requested 100’ width. 
 
   The boundary for the Town of Lake City was taken from a USGS 7½ minute 
   topographic map (1963- Photorevised 1982) and was excluded from the 
   0-20% slope acreage calculations.  It appears that when looking at more 
   recent aerial photography, there is considerable development both north 
   and south of this town boundary. 
 
   Using the parameters mentioned above, the area for private land with 
   0-20% slopes, excluding the Town of Lake City, Lake San Cristobal and 
   100’ width for the Lake Fork Gunnison River is approximately 4,130 
   acres. 
 
   Please note the disclaimer printed on the attached map. 
 
   (See attached file: Ralph_Grover.pdf) 
 
   Sandy Hayes 
   BLM, Gunnison Field Office 
   216 N. Colorado St. 
   Gunnison, CO  81230 
   phone: 970-642-4447 
   fax: 970-642-4425 
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Ralph, 
  
A typical residence (household plus lawn & garden) in the Lake Fork drainage 
would have the following annual consumptive use: 
  

• •         Household use, individual septic: 0.0392 af 
• •         Lawn & garden irrigation (assume 5000 sq. ft. @ elev. 8500): 1.72 af/ac x 5000 sq. 

ft./43,560 sq. ft./ac =  0.1974 af 
  
Total annual depletion = 0.2366 af 
  
Please let me know if you need further information. 
  
Frank Kugel 
General Manager 
Upper Gunnison River Water Conservancy District 
234 Main St., Suite 3C 
P.O. Box 1330 
Gunnison, CO  81230 
(970)641-6065 
fkugel@ugrwcd.org 
 

Hi Ralph, 

        Okay – so here’s something I pulled out of the air!  We currently have 528 water taps on 
our water distribution system, which represents all residences, businesses, non-profits, etc.  I 
believe we have somewhere in the neighborhood of 350 + vacant parcels that could still be 
served by our system.  Keep in mind that the water distribution system extends outside town 
limits so I’ve tried to come up with a figure that combines town and county census and 
demographic data. 

        Hope this helps.  Thanks. 

Michelle 
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Attachment F 
Documents and Information Relied Upon 

1. USGS Quad maps shown in Figure 2. 

2. Water Right Application for Case No. 2003CW108 shown in Attachment A. 

3. USGS streamflow records for gages shown in Figure 3.  USGS streamflow 
records for the Gunnison River near Grand Junction streamflow gage as 
summarized in Attachment B. 

4. Division of Water Resources Water Rights tabulations as shown in the 
CDSS database. 

5. Diversion records from the CDSS for ditches shown on Figure 3. 

6. Division of Water Resources “Gunnison River Accounting” spreadsheets for 
2002-2007. 

7. CWCB water right for Lake San Cristobal minimum lake level in Case No. 
3362 shown in Attachment C. 

8. Letter on Interest listed in Attachment D. 

9. Future Demand Study complied by Ralph Grover shown in Attachment E. 

10. Water Right Decree for Crooke’s Fall in Case No. 89CW003. 

11. Report by URS Corporation entitled “Feasibility Study Controlled Outlet 
Structure Lake San Cristobal Hinsdale County, Colorado” dated April 2004. 

12. Grant Application to the CWCB from Ralph Grover dated March 14, 2007. 

13. Interviews with Wayne Schieldt, Ralph Grover, John McClow, and Carl 
Hurst. 

14. Report by Slattery Aqua Engineering LLC entitled ““Subordination of the 
Wayne N. Aspinall Unit Water Rights within the Upper Gunnison Basin – 
2006 Annual Report”, dated December 21, 2007. 

15. Population data and projected population growth from the Colorado 
Department of Local Affairs State Demography Office. 

16. Report entitled “Colorado Statewide Water Supply Initiative – SWSI Water 
Supply Demand Forecast”, dated August 6, 2004 prepared by CDM. 
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17. Report entitled “Colorado Water Supply Future Statewide Water Supply 
Initiative – Phase 2”, dated November 2007 prepared by CDM. 

18. My educational training and my 22 years of professional engineering 
experience in addressing water resource issues. 
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