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Draft Guidelines for the Generalized Hydrologic Analysis for the Lower Pecos Basin 
 

Prepared by Peggy Barroll and Ali Elhassan 
2/2/2006 

 
 

Introduction 
 
This report documents the Generalized Hydrologic Analysis (GHA) that the 

Office of the State Engineer plans to use in the evaluation of Replacement Plans in the 
Lower Pecos River Basin Water Master District.  The GHA includes specific types of 
calculations, including stream depletions calculations, comparisons of stream depletion 
results, conveyance loss calculations, and other rules relating to the location and 
quantities of water rights needed to fulfill Replacement Plans.  More detailed technical 
manuals may be developed to assist in the application of the GHA, and such manuals will 
be appended to this report.   

 
Additional GHA methods may be developed in the future, and such methods will 

be documented and appended to this report. For example, the use of Carlsbad Irrigation 
surface water allotments as Replacement Water would be possible provided that a GHA 
is developed that is acceptable to the Carlsbad Irrigation District and the State Engineer. 

 
It is necessary that the GHA be conservative enough that no Replacement Plan could be 
approved that increase depletions within the District, or that fails to offset the depletions 
to the Pecos River associated with Our-of-Priority diversions.  Therefore, there are 
certain types of water rights that will not be considered as acceptable forms of 
Replacement Water in the GHA. For example, since conveyance losses along the 
tributaries to the Pecos River often reach 100%, a water right located on the upper 
tributaries will not be considered for Replacement Water for an out-of-priority right that 
is along the Pecos River, including groundwater rights in the aquifers adjoining the Pecos 
River such as the Roswell Artesian Basin and the Carlsbad and Capitan basins. 
 
 
Purpose of Generalized Hydrologic Analysis 

 
The Lower Pecos River Basin Water Master (LPRBWM) District-Specific 

Regulations include provisions for Priority Administration, during which some junior 
water rights would be considered “out-of-priority” and subject to curtailment either on a 
short-term or long-term basis. Curtailment of an active water right may have significant 
economic impacts, and it may not be possible for every out-of-priority water right owner 
to transfer in-priority water rights into their point of diversion in a timely manner. In an 
effort to mitigate these impacts, the LPRBWM District-Specific Regulations include 
provision for out-of-priority rights to continue (but not increase) diversions on a 
temporary basis provided that the depletions associated with the out-of-priority diversions 
are replaced.  In order to take advantage of this provision, the owner of an out-of-priority 
water right must submit a “Replacement Plan.”   
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According to the general Rules and Regulations on Active Water Resource 

Management (§19.25.13.31 NMAC):   
Replacement Plans are available only during state engineer 

priority administration of the available water supply to prevent 
serious and imminent economic harm in response to, and only until 
water rights are permanently transferred, if necessary. The state 
engineer may approve Replacement Plans based on the adopted 
Generalized Hydrologic Analysis that, in his professional judgment, 
provide sufficient Replacement Water to fully offset depletions to 
surface waters caused by out-of-priority diversions in order to 
prevent impairment of senior water right owners by the junior water 
right owner that would otherwise be out-of-priority.   Replacement 
Plans may be approved temporarily until permanent transfer of water 
is effected for water rights owners who are likely to face permanent 
curtailment, or for limited periods when a water right owner is not 
likely to face permanent curtailment.”  

 
In order for the State Engineer to act expeditiously on proposed Replacement 

Plans, it is necessary to develop standard procedures and methods by which such plans 
can be readily evaluated.  This set of procedures and methods is referred to as the 
“Generalized Hydrologic Analysis” or GHA. According to the general Rules and 
Regulations on Active Water Resource Management (§19.25.13.32 NMAC):  

The state engineer will develop a Generalized Hydrologic 
Analysis for a water master district subject to administration as the 
basis for the development, review and approval of Replacement 
Plans within that water master district. The Generalized Hydrologic 
Analysis will be based upon, and obtained from, the best available 
hydrologic model or models designated by the state engineer for the 
water master district. … In order to adopt a Generalized Hydrologic 
Analysis, the state engineer shall find that it is sufficiently 
conservative to assure that any Replacement Plan that is approved: 

A. will not impair in-priority water rights and by limiting 
diversions under the Replacement Plan to no more than the average 
of recent historical beneficial use will be a sufficient basis for this 
finding; and 

B. will not result in any increase in depletions within the 
water master district; accepting an applicant’s assurance that no 
water shall be diverted under that portion of the in-priority 
administrable water right that is committed to the Replacement Plan, 
and finding that the foregone average historical depletions associated 
with the temporarily transferred in-priority right are at least 10 
percent greater than the average historical depletions associated with 
the out-of-priority administrable water right, are together a sufficient 
for such a finding. 
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In addition, according to the Proposed Rules and Regulations Providing For 
Active Administration of the Waters of the Lower Pecos River Basin Water Master 
District and Implementation of the Pecos River Settlement Agreement: (§19.25.16.503 
NMAC):  

A Replacement Plan shall accomplish offsetting of all Depletions 
attributable to the use of the out-of-priority Administrable Water 
Right in time, location and quantity.  If Administration is 
implemented for the purpose of compliance with the Amended 
Decree or in response to a priority call for a minimum annual CID 
water supply, any Replacement Plan approved by the State Engineer 
shall be required to offset all Depletions in time and quantity 
associated with curtailed Administrable Water Rights at Avalon 
Dam, or, for curtailed Administrable Water Rights located 
downstream of Avalon Dam, at the state line.     

  
 
If a water right owner does not choose to accept the GHA for evaluation of a Plan 

of Replacement, or if the Replacement Plan involves water rights not explicitly covered 
by the GHA, the water right owner must apply to the State Engineer for permanent or 
temporary change in place or purpose of use.  
 
 
Basis for Replacement Plan System 

 
Exercise of an out-of-priority water right under a Replacement Plan is considered 

continuation of an existing use. The diversion and consumptive use of water associated 
with the out-of-priority water right is not allowed to increase above recent levels under a 
Plan of Replacement.  By “recent” it is meant the average of demonstrated diversions 
over the last 5 years.  

 
Because the exercise of an out-of-priority water right under a Replacement Plan is 

considered continuation of an existing use, local impairment issues will not be considered 
in the evaluation and approval of Replacement Plan.  Because local impairment will not 
be considered in evaluating Replacement Plans, it is possible to develop a streamlined 
process for evaluating these plans.  Replacement Plans that fall within certain 
specifications can be readily evaluated using the techniques described in the Generalized 
Hydrologic Analysis, which will be documented in more detail in a manual or manuals.   
   
 It is anticipated that Water Banks may be developed to facilitate the development 
of Replacement Plans and help owners find sources of Replacement Water.  Specialized 
Generalized Hydrologic Analysis methods may be devised for such Water Banks, in 
cooperation with the Office of the State Engineer, which would supplement the methods 
described here. 
 

The objectives of Replacement Plans are to keep the Lower Pecos River Basin 
and the Pecos River whole.  Keeping the Basin whole means there cannot be a net 
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increase in consumptive use as the result of exercising an out-of-priority water right. 
However, it is not necessary for the Replacement Water to have been diverted from the 
same hydrologic source, or aquifer, as the out-of-priority water right.  Keeping the Pecos 
River whole means all depletions that reach the Pecos River through its interconnected 
hydrologic system resulting from the exercise of an out-of-priority water right are 
replaced within a specified time period and at the specified points.   
 
 
General Restrictions on Replacement Plans 
 

1. Replacement Plans may, if approved, be used to continue diversion and depletion 
of water associated with an out-of-priority water right at recent levels, but not to 
increase diversions or depletions associated with that right.  If diversions 
associated with the out-of-priority right are to be increased above recent levels, it 
will be necessary for the State Engineer to evaluate local impairment and provide 
due process to water right owners who might be impaired through application of 
the water rights transfer process, with opportunity for protest and hearing. 

2. In-priority rights used to provide Replacement Water must have a documented 
history of water use.  The quantity of Replacement Water available to a 
Replacement Plan is limited to the documented average beneficial use of water 
under the in-priority water right during the past 5 years. 

3. The consumptive use associated with the Replacement Water must exceed 110% 
of the consumptive use of the out-of priority diversion. 

4. If the Replacement Plan involves groundwater rights, then timing issues must be 
considered.  The forgone use of Replacement Water must provide at least the 
same benefit (computed as net accretions over a 3-year period) to the surface 
water system that the curtailment of the out-of-priority right would have provided. 

5. Adjustment will be made for conveyance loss between the source of the 
Replacement Water and the out-of-priority right if the source of Replacement 
Water is upstream of the out-of-priority right along the mainstem of the Pecos 
River or if the source of the Replacement Water is located along a tributary of the 
Pecos River.    

6. In the case where the source of Replacement Water is located along a tributary 
while the out-of-priority right is located in an aquifer connected to the Pecos 
River, a reasonable conservative estimate of these conveyance losses may equal 
100%, making such a source of Replacement Water completely impractical.  

7. Replacement Water need not come from the same hydrologic source as the out-of-
priority right, provided that the other requirements as to location, consumptive 
use, stream depletion and conveyance loss are fulfilled. 

8. Groundwater supplemental to a surface water right is not acceptable as a source of 
Replacement Water. 

9.  Surface water rights associated with an irrigation district (CID, FSID) or 
Hagerman Irrigation Company may be used as Replacement Water if rules and 
conditions for such use have been developed in cooperation between the OSE and 
the irrigation district. 
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Hydrologic Assumptions 
 
Replacement Plans must replace or offset the depletions associated with out-of-priority 
diversions.  In the case that both the out-of-priority right and the Replacement Water 
divert groundwater, the effect of these diversions on the stream system must be 
calculated.  A Replacement Plan may be acceptable if the net stream accretions caused by 
the reduction in use of the Replacement water right are equal to, or greater than, the net 
accretions that would have resulted from the curtailment of the out-of-priority right over 
a 3-year period. 
 
Net accretions are defined as the difference between the stream depletions associated 
with continued exercise of the water right, and the modified stream depletions associated 
with the curtailment of that right. See Figure 1 below. 

Figure 1: Calculation of Net Stream Accretions Associated with Cutoff
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In evaluating Replacement Plans involving groundwater diversions, is it assumed that the 
groundwater systems respond linearly. Therefore it is possible to calculate the net 
accretions caused by curtailment of a right in a simplified fashion, as the response to unit 
change in pumping, as shown in Attachment B. 
 
 
Computational Methods 
 
Timing of Stream Depletions caused by Groundwater Diversions: 
Replacement Plans involving groundwater sources of Replacement Water will necessitate 
the calculation of river depletion and net accretions caused by curtailing water use at the 
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out-of-priority water right location and Replacement Water right location.  The method 
used for making these calculations will depends on the location of the water rights: 

1. Roswell Basin groundwater rights: Stephens-Keyes-Larson (SKL) model, 
superposition version of the Roswell Artesian Basin Ground Water model 
(RABGW). Currently it is the tool used by OSE to administer the water rights in 
Roswell basin. 

2. Carlsbad Basin groundwater rights: The superposition version of Carlsbad 
groundwater model (CAGW) 

  
 

Conveyance Losses: 
In addition, if the out-of-priority right is located downstream of the Replacement Water 
source, then it may be necessary to adjust the allowed pumping downward at account for 
the conveyance losses between the two locations. Conveyance loss calculations along the 
Pecos River mainstem will be based upon the RiverWare component of the Pecos River 
Decision Support System.   

 
The tributaries of the Pecos River are not explicitly simulated in the Pecos River Decision 
Support System, and no values for conveyance loss along those tributaries have yet been 
set.  Some reaches of these tributaries are often dry, and therefore conveyance losses 
through these reaches can be 100%.  Consequently, water rights along the upper reaches 
of the tributaries of the Pecos River are not a practical source of Replacement Water for 
out-of priority rights along the Pecos River, including groundwater rights in the aquifers 
adjoining the Pecos River such as the Roswell Artesian Basin and the Carlsbad and 
Capitan basins. 

 
Attachment A provides examples of how these methods would be applied to a variety of 
possible Replacement Plan scenarios, and an overview of the types of Replacement Plans 
for which a GHA would or would not be applicable.  
 
 
Hydrologic analysis 
 

This section outlines the calculation of the amount of water that can be diverted by an 
out-of-priority right under a Replacement Plan, and the required quantity of Replacement 
Water, in terms of foregone diversion, that is required for that Replacement Plan.  
 

1. Determine location and type of use for the Out-of-Priority (OP) right and for the 
Replacement Water (RW) right.   

2. Determine the recent history of water use (in terms of diversion) for the OP and 
RW rights, over the past 5 years.   

3. Determine the amounts of water the OP and RW rights would ordinarily be 
permitted to divert during the Replacement Plan year based on permit language 
and recent water use (taking into account any other Replacement Plans they may 
be involved with). 
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4. Calculate the Replacement Water available to the Replacement Plan, which 
cannot exceed any of the following: 

a. The average of the recent 5-year diversion of the RW right,  
b. The permitted diversion of the RW right for the Replacement Plan year, 

and 
c. The amount of foregone diversion offered into the Replacement Plan by 

the owner of the Replacement Water right.  
5. Determine the percentage of diversion that is consumed for the OP use (CUOP) 

and the percentage of diversion that is consumed for the RW use (CURW).  These 
percentages depend on the type of use, and shall be set as follows: 

a. Irrigation: 60% 
b. Dairy: 100% 
c. Industrial: 100% (unless there is measured surface water return flow) 
d. Municipal/Mutual Domestic: 100% (unless there is measured surface 

water return flow)  
6. Calculate the consumptive use adjustment factor. This factor is the ratio of the 

percentage of RW diversion that is consumed divided by the percentage of the OP 
diversion that is consumed, divided by 1.1.   [In formula:  CURW/ CUOP/1.1 ]  

7. If RW source is groundwater,  
a. Calculate the percent cumulative river accretion over 3 years resulting 

from 1 year curtailment of the Out-of-Priority right (DOP) at the Out-of-
Priority location. [Results from Groundwater model] 

b. Calculate the percent cumulative river accretion over 3 years resulting 
from 1 year of foregone use of the Replacement Water at the Replacement 
Water location (DRW). [Results from Groundwater model] 

c. If DRW is less than DOP, then calculate the timing adjustment factor: DRW/ 
DOP, in terms of percent.  (The timing factor cannot exceed 100%) 

8. If RW source is surface water, timing factor is 100%. 
9. Determine whether adjustment for conveyance loss is necessary. Determine 

conveyance loss factor from Pecos River Decision Support System. The 
conveyance loss factor can range from 0% (no conveyance loss) to 100% (total 
conveyance loss). 

10. Calculate the OP diversion that could be approved associated with the RW 
diversion available to the Replacement Plan.  This OP diversion cannot exceed 
any of the following: 

a. The OP diversion requested in the Replacement Plan, 
b. The average 5-year historical diversion of the OP water right, 
c. The permitted diversion of the OP right during the Replacement Plan year, 
d. The Replacement Water diversion available to the Replacement Plan 

(calculated in step 4) reduced by conveyance loss factor and timing factor 
if necessary, and 

e. The Replacement Water diversion available to the Replacement Plan 
(calculated in step 4) times the consumptive use adjustment factor. 

11. Note that other limitations on the amount of OP water that can be diverted may 
mean that not all of the available Replacement Water is needed.   
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Because of the assumption of linearity, the quantities required in step 7 of the Hydrologic 
Analysis may be calculated as the net stream depletion associated with a standard rate of 
aquifer depletion (say 100 AF/yr) occurring for one year at the OP location and the 
Replacement Water location.  
 
The assumption of linearity and its effects on simplifying this calculation are more fully 
discussed in Attachment B. 
 
A copy of spreadsheet-form designed to make these calculations is provided in 
Attachment C. 



Location of Out-of-
Priority Water Right

Priority 
Administration to 

Satisfy:

Source of Replacement 
Water Adjustment for Conveyance Loss

Adjustment for Stream Depletion 
Timing for Replacement Plans 

involving Groundwater 
Replacement Water

Other Requirements or Conditions

Roswell Artesian Basin 
Groundwater Stateline or CID Rowell Artesian Basin 

Groundwater
Response Function Table based on 
SKL model component of the PRDSS

Roswell Artesian Basin 
Groundwater Stateline or CID Surface Water Rights north 

of Roswell Basin (non-FSID)

Adjustment  for conveyance loss along Pecos 
River between Surface Water Right location and 
Out-of-Priority Right, based on PRDSS.

Roswell Artesian Basin 
Groundwater Stateline or CID Surface Water Rights on 

Tributary Acequia

Adjustment for conveyance loss along tributary 
between Replacement Water source and Pecos 
River. This adjustment may reduce allowed 
diversion to zero.  Adjustment for conveyance 
loss on Pecos River if necessary

Roswell Artesian Basin 
Groundwater Stateline or CID CID Surface Water 

Allotment
Require agreement with Distict and 
procedures developed by District and OSE

Roswell Artesian Basin 
Groundwater Stateline or CID Hagerman Irrigation Co 

Surface Water
Require agreement with HIC and 
procedures developed by HIC and OSE

Roswell Artesian Basin 
Groundwater Stateline or CID FSID Surface Water

Adjustment  for conveyance loss along Pecos 
River between FSID and Out-of-Priority Right 
based on PRDSS.

Require agreement with Distict and 
procedures developed by District and OSE. 
Replacement water available depends 
upon FSID surface water supply

Carlsbad Supplemental or 
Primary Groundwater Stateline Carlsbad Primary 

Groundwater 

Response functions calculated using 
CAGW model component of the 
PRDSS

Carlsbad Supplemental or 
Primary Groundwater Stateline CID Surface Water Require agreement with Distict and 

procedures developed by District and OSE

Carlsbad Supplemental or 
Primary Groundwater Stateline Upper Black River Adjustment for conveyance loss along Black 

River. 

Upper Tributary Water 
Rights

A nearby senior, 
Stateline, or CID

Water rights on same 
tributary

Adjustment for conveyance loss along tributary, 
if necessary.

Glover-Balmer calculations if 
necessary

Upper Tributary Water 
Rights Stateline or CID Roswell Groundwater Response Function Table based on 

SKL model component of the PRDSS

Upper Tributary Water 
Rights Stateline or CID Hagerman Irrigation Co. 

Surface Water
Require agreement with HIC and 
procedures developed by HIC and OSE

Upper Tributary Water 
Rights Stateline or CID CID Surface Water Require agreement with Distict and 

procedures developed by District and OSE

Upper Tributary Water 
Rights Stateline or CID FSID Surface Water

Adjustment  for conveyance loss along Pecos 
River between FSID and the mouth of the 
Tributary, based on PRDSS.

Require agreement with HIC and 
procedures developed by HIC and OSE

Attachement A 
Summary of Analyses Involved in a Number of Different Replacement Water Scenarios

This Table is not necessarily comprehensive, but Replacement Water schemes not described here may not be covered by Generalized Hydrologic Analysis



Attachment B 

Simplified Calculation of Stream Depletion Timing 
 

The hydrologic methods the OSE will use to calculate stream depletions and accretions 
due to groundwater diversions behave linearly: that is the depletion response is directly 
proportional to the diversion, and the depletion effect of more than one diversion can be 
added to calculate the effect of the all of those diversions.  Groundwater models in 
general behave linearly in response to small changes in diversion, and in particular the 
models employed in this analysis (SKL and CAGW) are superposition models from 
which most non-linear features have been eliminated. 
 
Figures 1 through 5 on the next page illustrate the linearity of stream depletion 
calculations, and how this can be used to simplify the analysis needed for Replacement 
Plans. 
 
Figure 1 shows the stream depletions calculated (in this case using the Glover-Balmer 
equation) in response to continued groundwater diversion (in this case diversion equals 
consumptive use).  Figure 2 shows the stream depletions calculated from this diversion, 
assuming that diversion ceases after 40 years.  Then next figure shows the net accretion 
caused by curtailing that right: this is calculated as the difference between the curves in 
Figures 1 and 2.  This curve also happens to be, mathematically, the same as the curve in 
Figure 1, offset in time by 40 years (although of different sign since Figure 1 is 
depletions and Figure 3 is accretions.)  Therefore, the effect of curtailing a water right 
can be calculated as the negative of the effect of exercising that right. 
 
Similarly, Figure 3 shows the stream depletions caused by curtailing diversion of that 
same right (that started diverting at time 0) for only one year, at 40 years. This right 
started diversion at time 0 (off the scale of this plot), was approaching equilibrium, where 
diversion equals stream depletion, at 40 years, then diversion ceased for one year, and 
stream depletions dipped.  The amount of this “dip”, or the net effect of the one-year 
curtailment, can be calculated as the difference between the curves in Figure 1 and Figure 
3.  This result of this operation is shown in Figure 4, which plots the accretion due to the 
one-year curtailment.  Mathematically, this is the same as calculating the depletions of 
one-year’s diversion, given a negative sign.   
 
Therefore the effect of curtailing a diversion for one year can be calculated as the 
opposite of the effect of exercising that right for one year.  In order to calculate the total 
stream accretion over a 3-year period that results from that 1-year curtailment, this curve 
must be integrated over 3 years.  This calculation can be made for a diversion of a unit 
amount, and adjusted as necessary for the actual diversion amount. For example, if the 
calculations have been made for 100 AF/year, and if the actual diversion is 200 AF/yr, 
then the results from the original calculation can simply be doubled.  
 
In evaluating Replacement Plans, adjustment must be made for timing if the Replacement 
Water source is a groundwater diversion.  If the short-term stream accretions associated 
with diversion at the out-of-priority location are higher than the accretions associated 
with the foregone diversions at the Replacement Water location, then a downward 
adjustment must be made to account for that timing difference. In practice, it is 



Attachment B 

recommended that these accretions be calculated for unit (or standardized) diversions, 
expressed as a fraction of that diversion, and used to calculate an adjustment factor for 
timing as follows: 
 
 

Drep =  Net accretions associated with one year’s foregone diversion of 100 AF/yr, 
integrated over 3 years time, divided by 100 AF. 

Dop =  Net accretions associated with one year’s Out-of-Priority diversion of 100 AF/yr, 
integrated over 3 years time, divided by 100 AF. 

 
              Adjustment factor for timing  =   Drep / Dop * 100%   [maximum value: 100%]. 

 
This adjustment factor can then be combined with other adjustments for conveyance loss, 
historical water use and total depletions, as necessary. 



Figure 5: Net Accretion Associated with Diversion Curtailed for One Year (Difference 
between Curves in Figures 1 and 4)
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Figure 4: Stream Depletion Associated with Diversion Curtailed for One Year after 40 
years of Excercise
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Figure 1: Stream Depletion Associated with Continued Exercise of Right
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Figure 2 Stream Depletions Associated with Curtailment of Right at 40 years
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Figure 3: Net Stream Accretion due to Curtailment of Right at 40 year
(difference between the curves in Figures 1 and 2)
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Attachment C Pecos GHA   2/2/06

Year for which Replacement Plan is requested 2006

All Diversions and Depletions in acre-feet Date Filed

Replacement Water Offered in this Transaction 
(in terms of diversion to be foregone) (acre-feet) 200

Out-of-Priority Diversion Requested in this 
Transaction (acre-feet) 200.00

Replacement Water Accepted in this 
Transaction (diversion to be forgone) (acre-feet) 187.33 Approved amount of Out-of-Priority Diversion 168.60

Date Approved

RW1 Point of Diversion
Roswell 

Location 2 OP1 Point of Diversion
Roswell 

location 1

RW2 Place of use
Roswell 

Location 2 OP2 Place of use
Roswell 

location 1

RW3 Type of Use Irrigation OP3 Type of Use Irrigation
Owner of Replacment Water Mr Smith Owner of OP Right Ms Jones

RW4 Total Actual Diversion over previous 5 years 943 OP4 Total Actual Diversion over previous 5 years 843

RW5
Average annual diversion over last 5 years  

 [ RW4 / 5 ] 188.6 OP5
Average annual diversion over last 5 years 

[ OP4 / 5 ] 168.6
RW6 Source of Diversion data 2000-2005 OP6 Source of Diversion data 2000-2005

RW7
Diversion Right ___per year  or _X_ per 5-year 

accounting period (check one) 1000 OP7
Diversion Right ___per year  or _X_ per 5-year 

accounting period (check one) 878

RW8

Diversion Remaining to Replacement Water 
Right this year (if administered annually) or this 

accounting period (if administered in 5-yr 
accounting periods) 543 OP8

Diversion  Remaining to Replacement Water 
Right this year (if administered annually) or this 

accounting period (if administered in 5-yr 
accounting periods) 333

RW9

Amount of Replacement Water potentially 
available in one year (in terms of diversion) 

[ MIN ( RW5, RW8 ) ] 188.6 OP9

Maximum Diversion at OP site permitted under 
any Replacement Plan (one year) 

[ MIN ( OP5, OP8 ) ] 168.6

RW10
Percentage of RW Diversion that is Consumed  

[depends on use] 60% OP10
Percentage of OP Diversion that is Consumed  

[depends on use] 60%

RW11
Amount of Consumption Available for 
Replacement Plan  [ RW9 * RW 10 ] 113.16 OP11

Consumptive use associated with permitted 
diversion [ OP10 * OP9 ] 101.16

RW12

3-year total stream effect percent
[Surface Water Right: 100%]

[Groundwater Right: Integrated 3-year % 
depletion resulting from 1 year unit diversion] 70% OP12

3-year total stream effect percent
[Surface Water Right: 100%]

[Groundwater Right: Integrated 3-year % 
depletion resulting from 1 year unit diversion] 70%

RW13
Amount of Replacement Water considered, not 

to exceed RW9 (in terms of diversion) 188.60 OP13
Out of Priority Diversion considered, not to 

exceed OP9 or RW13. 168.60

RW14
Consumptive use associated with offered 

Replacement Water 132.02 OP14
Consumptive use associated with this OP 

Diversion 101.16

A1
Adjustment for Consumptive Use
[ RW10 / ( OP10 * 1.1 ) * 100% ] 90.91% OP15

OP Diversion limited by RW consumptive use 
(with 10% factor)

[ RW28 * A1 ] 171.45

A2
Adjustment for stream effect timing     

[ MIN (100% , RW12/OP12) * 100%] 100.00%

A3

Conveyance Loss Factor 
(0%: no conveyance loss,

100%: total loss)    10.00%

OP16

OP Diversion limited by timing and conveyance 
loss factors

[ RW13 * A2 * (1-A3) ] 169.74

RW17

Required Amount of Replacement Water from 
Source listed above (in terms of diversion) in 

order to support an OP diversion of OP15 
[ MAX { OP17 / A1 , OP17 / A2 / (1-A3)} ] 187.33 OP17

Approvable OP diversion for Replacement 
Water amount OP17 from this Replacment 

source 
[  MIN (OP15 , OP16) ] 168.60

Replacement Water Draft Transaction Form

Replacement Water (RW) Right Out-of-Priority (OP) Right




