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Laramie County No. 10 

Station Number: 14-067-12abb LAT: 41.20361 LONG: -104.83722 

Period of Record: 08/02/1984 - 05/12/2021 
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Laramie Co. No. 7 

Station Number: 15-66-lObab LAT: 41.29028 LONG: -104.76278 

Period of Record: 12/16/1977 - 05/12/2021 
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MEMORANDUM 

To: Lisa Lindemann, Wyoming State Engineer's Office 

From: Chuck Brendecke, Emily LoDolce, and Sophia Sigstedt 

ame 

Subject: Minimum pervious area for a lot based on rural domestic use in the groundwater model 

Date: January 31, 2014 

This memorandum provides one method of calculating the minimum residential lot size required 
to provide enough surface area for recharge to balance the depletions from a pumping well, using 
the values in the calibrated groundwater model. After going through our approach and the 
numbers used in the model, we provide a table with the minimum lot size per household for 
various areas of the County. 

Methodology and Assumptions 

To find the minimum lot size, we assume a mass balance on the lot, i.e. "recharge in = pumping 
out". 

Change in storage is assumed to be zero, as we are looking at the condition where pumping 
equals recharge. This method also assumes the entire area of the lot is permeable and allows 
precipitation to infiltrate at the same rate (it doesn't account for the footprint of a house Qr a 
driveway, for example). Finally, a well will draw water to itself in a radial manner, so the 
"minimum lot size" presented here is most accurately the area of a circular property. This means 
that square or rectangular lots adjacent to each other may have the drawdowns from neighboring 
wells overlapping their property lines. Because of these assumptions, it.may b�rudent to 
increase the calculated minimum lot size by some amount to account for the fact that the 
calculation is not conservative. 

Rural Domestic Pumping 

The domestic pumping rate for the model was determined based on an assumed consumptive rate 
per person, the number of domestic wells in the model area, and the rural population in the model 
area. The assumed consumptive rate is 85 gallons per capita per day (gpcd), and was chosen as a 
middle ground estimate after reviewing different sources on the subject. The SEO well permit 
database provided the number of domestic wells in the model area. The rural population was 
estimated �s.the popull!tio� of Laramie(�Qm;1ty minus the populations of Cheyenne-anclotiier 
towns (Albin, Bums, Pine Bluffs, and Carpenter). Population data were obtained from the 
'Wyoming Department of A & I, Economic Analysis Division. 

Using this information, we calculated a domestic pumping rate for each year in the transient 
model, 1993-2010. Over the last five model years (2006-2010), the average domestic pumping 
rate was 320 gallons per day (gpd) per well. In the model, this rate is assumed to be fully 
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consumptive, and the wells are only active in the 153-day irrigation season stress period (assumes 
indoor use is non-consumptive). This translates to each well removing 0.15 ac-ft from the aquifer 
annually. Using a typical ET requirement of one foot, this implies a lawn of about 0.15 acres or 
6500 square feet. 

Recharge 

Recharge rates in the model were derived from precipitation records ( 1993 to 2010) and an 
infiltration percentage derived through model calibration. In the model there are four infiltration 
zones and one recharge rate per zone per stress period, or 4 x 34 = 136 recharge rates. To 
simplify, we looked at the annual average recharge rate (average rate over the 34 stress periods) 
and the annual minimum recharge rate (average of the minimum irrigation season rate and the 
minimum non-irrigation season rate), to be conservative. Table 1 shows these rates for each 
zone. Figure 1 at the end of this memo shows the locations and infiltration percentages for the 
different zones. 

• Zone

1 
2 

3 
4 

Ta_ble_ 1. Recha_rge Rate!; fr<>m t_h.�_<;;r<>ll�d�ater M<>del 

Percent 
Infiltrating 

1% 
4.5% 

5% east 
5% west 

1993-2010 Annual 1993-2010 Annual Average : 
Average Minimum 

(ft) (ft) 
.00105 .000605 
.0525 .0302 
.0117 .00672 
.0600 .0369 

The 100% infiltration zones shown in Figure 1 represent stream channels; realistically no 
domestic lots would be located in these zones. The recharge in Table 1 is given in feet of recharge 
in a year. 

Results 

Assuming a domestic consumptive pumping rate of; 20 d in the irrigatiqp._se�s.on (equivalent to 
134 gpd year-round), the minimum pervious lot size required to recharge the pumping depletion 
varies from 3 acres in Zone 4 to 143 acres in Zone 1, assuming average recharge conditions. In 
Zone 2, the zone where most of the population centers are located, the lot size range is 3 to 5 
acres. 

Table 2 presents the results of the analysis. 

Tabl� 2
'. 

Calculat_ed Minimu� P.e,r_vious Are� per_ Lot 

Percent 
1993-2010 Average 1993-201 0 Minimum 

Zone 
Infiltrating 

Recharge Recharge 
(Acre$) (Acres) 

1 1% 143 248 
2 4.5% 3 5 
3 5% east 13 22 
4 5% west 3 4 

In summary, in Zones 2 and 4, the minimum pervious area per lot is about 5 acres. The minimum 
total lot siz�§.Jwl�,,.Q�large.r-thanJJi� 1P • llo� •. Jot.t!ie

.c
llouse a�4 drivewayJo,otQr_inJ;;-and_jt =­

should be increased if indoor us.e is consumptive or if_the.irrig!lJedJaw!],,.filze isll!J�r Jhru! th.e 
assurne<f6 .500 square feet. 

' _. _; I. , _...,, .., , ,_..,._,. ___ ., .. :...,., 



Sample Calculation 
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Page 3 

This is a sample calculation using the values provided in the body of the memo and in Table 1. 

Minimum pervious lot size for property located in Zone 2: 

Assumed pumping rate = 320 gpd 
Assumed days of consumptive use = 153 days 
Pumping depletion from aquifer = 320 gpd * 153 days/ 325,851 gallons/acre-ft= 0.15 acre-ft 

Annual average recharge rate, from Table 1 = .0525 ft 

Minimum lot size such that recharge balances depletions = 0.15 acre-ft/ .0525 ft = 2.86 acres 



Figure 1: Recharge Zones in the Groundwater Model 
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Order of the State Engineer 
Laramie County Control Area 

April 1, 2015 

Figure 1 

12 

Miles 

This GIS map was created using information and records from the 
Wyoming State Engineer's Office. and was designed solely for 

informational purposes to be used in conjunction with the Order of 
the Stale Engineer, Laramie County Control Area: April 1, 2015. 

This map was not designed for any other purpose and the 
State does not warrant the accuracy of this map for any other use, 

and no decision involving a rlsk of loss or injury should be made 
in reliance thereon. The Wyoming State Engineer"s Office will 

determine whether a groundwater appropriation falls within any 

defined area based on its records and information. 



WELL SPACING REQUIREMENTS FOR NEW PERMITS, EFFECTIVE APRIL 1, 2015 

HIGH PLAINS 

AQUIFER 

Drawdown 

area 

Conservation 

area 

Unaffected 

area 

UNDERLYING 

UNITS 

Stock/Dom 

1 per lot or 1 per 

10 acres. 

Miscellaneous $,5 acre-feet 

0.5 mile from non DOM and STO 

wells. 

Annual static water level 

measurement. 

1 per lot or 1 per 10 acres. 

Stock/Dom Miscellaneous $,5 acre-feet 

1 per lot or 1 per 10 acres. 

>5 and $,40 acre-feet

1 per 1/4 1/4 or 40 acres. 
Annual static water level measurements. 

Possible monitor well. 
Reduction >20% of original water column 

prohibited. 

>40 acre-feet

1.5 mile spacing from other large cap wells. 
Monitor well in same interval within 500'. 
Annual static water level measurement. 

Reduction >20% of original water column 
prohibited. 

Annual static water level measurement. 

>5 and $,40 acre-feet

1 per 1/4 1/4 or 40 acres. 
Annual static water level measurements. 

Possible monitor well. 
Reduction >20% of original water column 

prohibited. 

>40 acre-feet

1.5 mile spacing from other large cap wells. 
Monitor well in same interval within 500'. 

Possible shallow monitor well. 
Annual static water level measurement. 

Reduction >20% of original water column 

prohibited. 



Permits Issued in LCCA Between April 1, 2015 

and February 23, 2020 
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Laramie County No. 10 

Station Number: 14-067-12abb LAT: 41.20361 LONG: -104.83722 

Period of Record: 08/02/1984 - 05/12/2021 
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Laramie Co. No. 7 

Station Number: 15-66-lObab LAT: 41.29028 LONG: -104.76278 

Period of Record: 12/16/1977 - 05/12/2021 
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Laramie County No. 8 

Station Number: 14-066-l0aba LAT: 41.20278 LONG: -104.75556 

Period of Record: 06/13/1977 - 05/12/2021 
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