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Table 1 Estimated Consumptive Use Over the Requested SWSP Period 

Inputs 

WMP Evap surf Areas (acre) [A] 4.8 

Filter Press Recaim Pond and Gravel Pit Water Conveyance (acres) [B] 1.25 

Effective Precip Percent [C] 0.7 

Water Entrained in Aggregate (% wt) [D] 4% 

Water used in concrete mix (gal/cy) [E] 30 

Yearly Surface Evap (in) [F] 38.28 

Dust Control(gal/yr) [G] 460,000 

Calculations 

End of 
Month 

[H] 
Evap 

Distributi
on 

[I] 
Monthly 

Lake 
Evap (in) 

[J] 
Average 
Precip 

(in) 

[K] 
Projected 

Net 
Evaporative 

Loss (af) 

[L] 
Projected 
Concrete 

Production 
(cy) 

[M] 
Aggregate 
Produced 

(ton) 

[N] 
Water 

Entrained in 
Aggregate 
(4% by wt) 

(AF) 

[O] 
Water 

Added to 
Concrete 
Mix (AF) 

[P] 
Total 

Consumed 
Water (AF) 

Jun‐20 14.5% 5.55 1.86 2.48 17,748 26,621 0.78 1.6 4.9 

Jul‐20 15.0% 5.74 2.12 2.51 17,748 26,621 0.78 1.6 4.9 

Aug‐20 13.5% 5.17 1.56 2.36 15,500 23,250 0.68 1.4 4.5 

Sep‐20 10.0% 3.83 1.22 1.73 15,500 23,250 0.68 1.4 3.8 

Oct‐20 7.0% 2.68 0.99 1.17 15,500 23,250 0.68 1.4 3.3 

Nov‐20 4.0% 1.53 0.58 0.67 13,253 19,879 0.59 1.2 2.5 

Dec‐20 3.0% 1.15 0.36 0.52 11,083 16,624 0.49 1.0 2.0 

Jan‐21 3.0% 1.15 0.34 0.53 8,835 13,253 0.39 0.8 1.7 

Feb‐21 3.5% 1.34 0.35 0.63 8,835 13,253 0.39 0.8 1.8 

Mar‐21 5.5% 2.11 1.16 0.81 8,835 13,253 0.39 0.8 2.0 

Apr‐21 9.0% 3.45 1.71 1.39 11,083 16,624 0.49 1.0 2.9 

May‐21 12.0% 4.59 2.69 1.73 11,083 16,624 0.49 1.0 3.2 

Jun‐21 14.5% 5.55 1.86 2.48 17,748 26,621 0.78 1.6 4.9 

Jul‐21 15% 5.74 2.12 2.51 17,748 26,621 0.78 1.6 4.9 

Aug‐21 13.5% 5.17 1.56 2.36 15,500 23,250 0.68 1.4 4.5 

Sep‐21 10.0% 3.83 1.22 1.73 15,500 23,250 0.68 1.4 3.8 

Oct‐21 7.0% 2.68 0.99 1.17 15,500 23,250 0.68 1.4 3.3 

Nov‐21 4.0% 1.53 0.58 0.67 13,253 19,879 0.59 1.2 2.5 

Dec‐21 3.0% 1.15 0.36 0.52 11,083 16,624 0.49 1.0 2.0 

  Sub Total 63.9 23.6 28.0 261,330 391,995 11.54 24.06   

Total for Consumed (AF) 63.6 

Notes 

[A] - Maximum area from stage-area relationship for water management pond design 

[B] - Maximum area from planned foot print 

[C] - from DWR guidelines (applies only to the WMP) 

[D] - from DWR guidelines for washed aggregate 

[E] - Industry standard (entrained water makes up a portion of this, but assumed full 30 gal/cy for SWSP request) 

[F] – NOAA Technical Report 33 

[G] - Annual Usage at LRM's Johnstown Plant 

[H] - DWR guidelines 

[I] = [F] x [H]  

[J] - NOAA long-term average for Fort Collins 

[K] = (([I]-[J] x [C}) x [A] + [I] x [B])/12 + [G] / 7.481 / 43560 x [H] 

[L] - 155,000 cy/yr permitted production, distributed per LRM's Johnstown records 

[M] = [L] x 1.5 {industry standard} 

[N] = [M] x [D] x 2000 / 62.4 / 43560 

[O] = [E] x [L] / 7.481 / 43560 

[P] =[K] + [N] + [O] 

 



Table 2 Unit Discharge Function Pumping from Phase 1-2 Sumps 

Month 

Percent 
of First 
Month's 

Flow 
Cumulative 
Percentage Month 

Percent of 
First 

Month's 
Flow 

Cumulative 
Percentage Month 

Percent of 
First 

Month's 
Flow 

Cumulative 
Percentage 

1 0.45 0.45 37 0.54 92.43 73 0.04 99.39 

2 5.84 6.28 38 0.52 92.95 74 0.04 99.43 

3 8.62 14.90 39 0.48 93.44 75 0.04 99.47 

4 7.30 22.20 40 0.44 93.87 76 0.04 99.50 

5 6.33 28.53 41 0.42 94.29 77 0.03 99.54 

6 5.28 33.81 42 0.38 94.67 78 0.03 99.57 

7 4.83 38.64 43 0.37 95.04 79 0.03 99.60 

8 4.36 43.00 44 0.34 95.38 80 0.03 99.62 

9 3.62 46.62 45 0.30 95.67 81 0.02 99.65 

10 3.71 50.32 46 0.30 95.97 82 0.02 99.67 

11 3.32 53.65 47 0.27 96.24 83 0.02 99.69 

12 3.19 56.84 48 0.26 96.50 84 0.02 99.71 

13 2.87 59.71 49 0.23 96.73 85 0.02 99.73 

14 2.77 62.48 50 0.22 96.95 86 0.02 99.75 

15 2.57 65.05 51 0.21 97.16 87 0.02 99.77 

16 2.32 67.37 52 0.19 97.35 88 0.02 99.78 

17 2.24 69.61 53 0.18 97.53 89 0.01 99.80 

18 2.02 71.63 54 0.16 97.70 90 0.01 99.81 

19 1.94 73.57 55 0.16 97.85 91 0.01 99.82 

20 1.81 75.38 56 0.15 98.00 92 0.01 99.84 

21 1.53 76.91 57 0.12 98.12 93 0.01 99.85 

22 1.58 78.50 58 0.13 98.25 94 0.01 99.86 

23 1.43 79.92 59 0.12 98.37 95 0.01 99.87 

24 1.38 81.30 60 0.11 98.48 96 0.01 99.88 

25 1.24 82.54 61 0.10 98.58 97 0.01 99.88 

26 1.20 83.74 62 0.10 98.68 98 0.01 99.89 

27 1.11 84.85 63 0.09 98.77 99 0.01 99.90 

28 1.01 85.86 64 0.08 98.85 100 0.01 99.91 

29 0.97 86.83 65 0.08 98.93 101 0.01 99.91 

30 0.87 87.70 66 0.07 99.00 102 0.01 99.92 

31 0.84 88.55 67 0.07 99.07 103 0.01 99.92 

32 0.79 89.33 68 0.06 99.13 104 0.01 99.93 

33 0.66 89.99 69 0.05 99.19 105 0.00 99.93 

34 0.69 90.68 70 0.06 99.24 106 0.00 99.94 

35 0.62 91.30 71 0.05 99.29 107 0.00 99.94 

36 0.60 91.90 72 0.05 99.34 108 0.00 99.95 



Table 3 Unit Discharge Function for Recharge 

Month 

Percent 
of First 
Month's 

Flow 
Cumulative 
Percentage Month 

Percent of 
First 

Month's 
Flow 

Cumulative 
Percentage Month 

Percent of 
First 

Month's 
Flow 

Cumulative 
Percentage 

1 0.04 0.04 37 0.64 91.02 73 0.0519 99.27 

2 1.63 1.67 38 0.62 91.63 74 0.05 99.32 

3 4.53 6.20 39 0.57 92.20 75 0.0466 99.37 

4 5.38 11.58 40 0.52 92.72 76 0.0421 99.41 

5 5.66 17.23 41 0.50 93.22 77 0.0405 99.45 

6 5.30 22.53 42 0.45 93.67 78 0.0366 99.49 

7 5.20 27.74 43 0.43 94.11 79 0.0352 99.52 

8 4.90 32.63 44 0.40 94.51 80 0.0328 99.55 

9 4.16 36.79 45 0.35 94.86 81 0.0277 99.58 

10 4.32 41.11 46 0.35 95.21 82 0.0287 99.61 

11 3.90 45.01 47 0.32 95.53 83 0.0259 99.64 

12 3.76 48.77 48 0.31 95.84 84 0.0249 99.66 

13 3.40 52.17 49 0.28 96.11 85 0.0225 99.68 

14 3.28 55.45 50 0.27 96.38 86 0.0217 99.71 

15 3.05 58.50 51 0.25 96.63 87 0.0202 99.73 

16 2.76 61.26 52 0.22 96.85 88 0.0182 99.74 

17 2.66 63.91 53 0.22 97.07 89 0.0176 99.76 

18 2.40 66.31 54 0.19 97.26 90 0.0158 99.78 

19 2.31 68.62 55 0.19 97.45 91 0.0153 99.79 

20 2.15 70.77 56 0.17 97.63 92 0.0142 99.81 

21 1.82 72.59 57 0.15 97.77 93 0.0124 99.82 

22 1.88 74.46 58 0.15 97.93 94 0.0124 99.83 

23 1.70 76.16 59 0.14 98.06 95 0.0112 99.84 

24 1.63 77.79 60 0.13 98.20 96 0.0108 99.85 

25 1.47 79.27 61 0.12 98.32 97 0.0097 99.86 

26 1.42 80.69 62 0.12 98.43 98 0.0094 99.87 

27 1.32 82.01 63 0.11 98.54 99 0.0087 99.88 

28 1.19 83.21 64 0.10 98.64 100 0.0079 99.89 

29 1.15 84.36 65 0.09 98.73 101 0.0076 99.90 

30 1.04 85.40 66 0.08 98.81 102 0.0069 99.90 

31 1.00 86.40 67 0.08 98.90 103 0.0066 99.91 

32 0.93 87.33 68 0.08 98.97 104 0.0061 99.92 

33 0.79 88.12 69 0.06 99.03 105 0.0052 99.92 

34 0.81 88.93 70 0.07 99.10 106 0.0054 99.93 

35 0.74 89.67 71 0.06 99.16 107 0.0049 99.93 

36 0.71 90.38 72 0.06 99.22 108 0.0047 99.94 



Table 4 Estimated Lagged Depletions to the Cache la Poudre River 
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Administration Protocol - Augmentation Plan Accounting 
Revised March 19, 2009 

ADMINISTRATION PROTOCOL 
Augmentation Plan Accounting 
Division One – South Platte River 

 
This protocol establishes the accounting and reporting process required to enable the 
division engineer’s office to confirm that depletions from all out-of-priority diversions are 
being replaced so as to prevent injury to vested water rights.  The accounting must 
comport with established “cradle to grave” accounting standards, which allow an audit of 
the information to track exactly how the data is manipulated as it is translated from raw 
input data to the resultant impact on the river.  While this protocol is subordinate to any 
decreed language addressing specific accounting requirements, it generally addresses 
the minimum requirements of such accounting. 

The accounting must use the standard convention where a depletion is “negative” and 
an accretion or other replacement source is “positive”.  The sum of the impacts will then 
result in either a “negative” or “positive” impact on the stream.   

Wells in plans that have a negative stream impact must provide additional replacement 
water, curtail pumping or both until the impact is no longer negative.  Plans with a 
negative stream impact that fail to curtail pumping will be ordered to stop pumping until 
such time as the projected impact of the wells is no longer negative. 

1. Accounting must be submitted electronically to the water commissioner (call 970-
352-8712 to obtain email address) and division engineer at 
Div1Accounting@state.co.us within 30 days of the end of the month for which the 
accounting is being submitted.  

2. The accounting must provide the contact information including name and 
address for: 

a. the owner(s) of each well 

b. the person responsible for submitting the accounting 

c. the plan administrator and/or the plan attorney. 

3. All input data must be in one location, such as an “Input” worksheet, etc.  The 
accounting must show all pumping.  Input data includes the information listed 
below. 

a. The required input data for each well is: 

i. the monthly meter reading for wells that use a presumptive 
depletion factor (PDF) to determine the associated consumptive 
use (CU); or 

ii. the monthly CU in acre-feet (AF) for wells that have a decree or 
approved SWSP that allows the wells to use a water balance 
methodology to determine the CU of the well.  The analysis used 
to determine the CU must be included with the accounting.   

iii. Wells that are decreed as an alternate point of diversion 
(APOD) to a surface water right must report pumping on a daily 
basis if any of the diversion during the month is claimed as being 
“in priority”. (See Administration Protocol – APOD Wells for more 
details.) 



 

Administration Protocol - Augmentation Plan Accounting 
Revised March 19, 2009 

iv. The well meter serial readings for each meter shall be included if 
there is more than one meter on a well.   

b. Each recharge site must comply with the Administration Protocol - 
Recharge and must report the: 

i. daily volume in AF diverted into the site; 

ii. monthly volume in AF released from the site; 

iii. monthly net evaporative loss in AF; 

iv. volume of water in AF remaining at the end of the month. 

c. The accounting must identify each source of fully consumable 
replacement water actually delivered to the location impacted by the 
depletions.  To demonstrate the water was actually delivered to the 
required location will require the following information: 

i. the originating source of the water, date released and volume of 
water released; 

ii. transportation losses to point of diversion or use, if any,  using 
stream loss factors approved by the water commissioner; 

iii. the volume of water actually delivered on a daily basis past any 
surface water diversion that was sweeping the river as 
corroborated by the water commissioner. 

(See Administration Protocol – Delivery of Water for more details 
on delivering water.) 

d. For each source of replacement water that has been “changed” for 
use as a source of augmentation, such as changed reservoir shares, 
ditch bypass credits or credits from dry-up, etc., the following input 
information must be reported: 

i. the basis and volume of the return flow obligation; 

ii. the location the changed water was historically used; this will be 
the location used to determine the timing  of the return flow impact 
on the river. 

4. The accounting must include a monthly projection of the plan’s operation at 
least through March 31 of the next calendar year. 

5. The accounting must include all input and output files associated with modeling 
the delayed impact of diversions.  The output from the modeling must report to 
a summary table that shows, by month, the ongoing depletions associated with 
pumping, return flow obligations, etc. and accretions from recharge operations. 

6. A net impact summary must show the out-of-priority depletions, accretions from 
each recharge site, volume of replacement water actually delivered to the 
location of the depletions and the resultant net impact on a daily basis.  If 
necessary, the net impact must be done by river reach.   

While modeling may use a monthly step function to determine the depletions 
from pumping and accretions from recharge, the monthly result must then be 
divided by the number of days in the month in order to simulate a daily 
impact, as water rights are administered on a daily and not monthly basis.  
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Replacement water must be provided such that the daily net impact (using the 
simulated daily numbers from the modeling) is not negative.  If a well is out-of-
priority for 15 days during a month, replacement must be made only for the 15 
days the well is out-of-priority.  The replacement must be made, however, on a 
daily basis as opposed to, for instance, making an aggregated release equal to 
the volume of the out-of-priority depletions.  Likewise, the simulated daily 
accretion will only count toward replacing the depletion on the days the well is 
out-of-priority.  The accretions that report to the river when the well is in priority 
cannot be used to replace the out-of-priority depletions.   

The accretions that impact the river when the well is in priority are not 
considered “excess” unless the cumulative net impact of the well is not negative 
for the entire irrigation year to date.  (The irrigation year for this purpose is April 1 
thru the following March 31.)  Until such time as the cumulative net impact is not 
negative, the accretions must simply be released to the river and cannot be 
leased to other plans or recaptured.  Plans that show a positive cumulative net 
impact are still required to make replacements on a daily basis; the cumulative 
analysis only effects whether or not accretions reporting to the river when the 
well is in priority are considered “excess” and are, therefore, able to be 
recaptured. 

7. The basis for determining that the depletions are out-of-priority must be clearly 
established and all steps in the calculation included in the accounting.  The 
analysis may be done, unless otherwise limited by decree, for each well or 
groups of wells, provided the most junior water right associated with the group of 
wells is used as the reference water right for the group’s out-of-priority status.   

8. Accounting must include actual information for the irrigation year through the 
month for which the accounting is being submitted AND projections of the plan 
operation through March 31 of the next calendar year.    

9. The following naming convention must be used for all files submitted pursuant 
to item 1:  

“PlanWDID_YYMMDD” 

where: PlanWDID is the WDID assigned by the division engineer’s office 
 YYMMDD corresponds to the date the accounting is submitted. 

As an example, the assigned WDID for the former GASP plan was 0103333. If 
accounting using Excel® was submitted for that plan on May 15, 2004, the file 
name would be: 

  “0103333_040515.xls” 

The name of the file must be in the subject line of the email. 

10. All accounting must be reported using the WDID for the structure, at a minimum.  
Other information such as well name, permit number, etc. may also be included 
as desired.  All wells must be decreed by the water court, permitted by the state 
engineer or included in a decreed plan for augmentation.  Unregistered and 
undecreed wells cannot, in the opinion of the division engineer, be effectively 
administered because of the need to know the location, allowable diversion rate 
and use of the well - information that is only available from the decree or 
permitting process. 
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11. If a well is covered in multiple SWSP’s or augmentation plans, the monthly meter 
readings must be the same in the accounting for each plan covering the subject 
well.  The accounting for every plan covering the well shall state the 
proportionate pumping amount covered by each plan to assure all out-of-priority 
depletions are replaced.   

12. The following additional accounting is required for sources of replacement water 
used for more than one plan.  The water right owner of the replacement water is 
responsible for accounting for the total replacement amount and how much each 
plan is using of that total amount. The accounting for portions of the replacement 
water by other users must match the accounting of the water right owner.   The 
amount of replacement water used by the water right owner and other users 
together shall not exceed the total replacement amount available. 

(See Administration Protocol – Use Of Unnamed Sources For Replacement for 
additional requirements concerning required notice and approval of sources of 
replacement not specifically described in a SWSP or augmentation plan) 
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ADMINISTRATION PROTOCOL 
Recharge 

Division One – South Platte River 

The purpose of a “recharge structure” as referenced in this document is to introduce 
water to the river alluvium that will result in accretions to a live stream.  For the purposes 
of this document, a recharge structure does not include a well that is used to artificially 
recharge a Denver Basin bedrock aquifer.  With that qualification, a recharge structure is 
defined as: 

� A section of ditch, the losses from which can be reasonably modeled as a 
single source of water. 

� A pond or group of ponds that receive water from the same delivery location 
and can be reasonably modeled as a single source of water. 

1. A written notification for each recharge structure must be provided to the water 
commissioner and division engineer.  The Division of Water Resources will 
not acknowledge any recharge activity conducted without the knowledge of 
the water commissioner.  The notification must include: 

a. a map showing the location of the structure and the court case number of 
the plan for augmentation authorized to use the structure; 

b. a map showing the location of the diversion point and the court case 
number for the decree authorizing the diversion, if any; 

c. a map showing the location of and all information for the metering 
location; 

d. the maximum water surface area of the structure; 

e. for ditch structures, if the ditch is divided into more than one recharge 
reach, an explanation of how the volume diverted will be allocated to the 
various sections. 

2. Upon receiving written notification or decree by the water court, the division 
engineer will assign the structure a WDID number.  The WDID number is the 
identification number that will be used for the administration of the structure and 
must be included in all correspondence and accounting reports.  (For structures 
that were included in a decreed plan for augmentation but were not 
physically constructed at the time of the decree, a written notification of the 
intent to construct the structure must be provided.) 

3. Any structure that intercepts groundwater must be permitted as a well and 
included in a plan for augmentation or substitute water supply plan approved by 
the state engineer.  The division engineer strongly recommends avoiding 
recharge structures that intercept groundwater, in order to simplify the accounting 
process. 

4. The flow into EVERY recharge structure MUST be metered and equipped with a 
continuous flow recorder unless the water commissioner in conjunction with the 
division engineer determines adequate records may be kept without such 
equipment.  If the recharge structure is designed to discharge water via a surface 
outlet, such discharge must also be metered and equipped with a continuous 
flow recorder.  The water commissioner MUST approve the use of the recharge 
structure BEFORE any credit will be given for water placed into recharge. 
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5. All recharge ponds must have a staff gauge installed such that the gauge 
registers the lowest water level in the pond.  The staff gauge must be readable 
from a readily accessible location adjacent to the pond. 

6. All recharge areas must be maintained in such a way as to minimize 
consumptive use of the water by vegetation.  No recharge area may be used 
for the planting of crops during the same irrigation year that it is used as a 
recharge site without prior approval from the water commissioner or 
division engineer.  

7. The amount of water recharged to the alluvial aquifer is determined by measuring 
the amount of water delivered to the recharge structure and subtracting:  

a. the amount of water discharged from the recharge structure,  

b. the amount of water lost to evaporation (see item 8, below),  

c. the amount of water lost to consumptive use due to vegetation located 
within the recharge structure, and  

d. the amount of water retained in the recharge structure that has not yet 
percolated into the ground. 

8. Net evaporative losses from the recharge structure must be subtracted from the 
volume of water delivered to the pond.  Evaporative losses must be taken every 
day the pond has a visible water level.  If the pond does not have a stage-surface 
area curve approved by the water commissioner, the maximum surface area of 
the pond must be used to determine the evaporative losses.  Monthly loss factors 
prorated for the number of days the pond had a visible water level may be used 
as may real time evaporation data from NOAA or a local weather station.  If the 
pond is not inspected on a routine basis through the month, no prorating of 
monthly factors will be allowed.  

9. The amount of accretions from the recharge structure will be credited only in 
accordance with a decreed plan of augmentation or substitute water supply plan 
approved by the State Engineer. 

10. All water delivered for recharge must be fully consumable: 

a. changed reservoir rights or the CU portion of changed senior ditch rights; 

b. transbasin water that has been imported into the South Platte River basin; 

c. nontributary water; 

d. excess (unused) accretions from the previous recharge of fully 
consumable water; 

e. water diverted in priority after "notice" of intent to fully consume the water; 

f. water diverted under free river. 

11. Water may be delivered to recharge only if the net impact of the associated plan 
for augmentation is not negative.  Water must first be delivered or exchanged to 
offset negative impacts of the plan for augmentation before it may be diverted for 
recharge. 

12. Accounting must be performed on a daily basis with reports submitted at least 
monthly and within 30 days of the end of the month for which the accounting is 
being made.  The volume of water diverted into recharge must be provided to the 
water commissioner weekly when requested by the water commissioner. 


