
THE PECOS RIVER MASTER'S MANUAL 

November 30, 1987 

  

| RECEIVED 
LEC 7 1987 

OFICE THE CLERK 
E COURT, U.S,     

 





TEXAS EXHIBIT NO. 108 

THE PECOS RIVER MASTER'S MANDAL 

November 30, 1987





INTRODUCTION 

This manual contains the procedures to be used by the River Master 
to make the calculations provided for in the decree of the United 
States Supreme Court in Texas vs. New Mexico, No. 65 Original. 
These calculations include determinations of negative or positive 
departures from New Mexico's delivery obligation. 

The computational procedures and the computer programs required to 
make the computations are described in detail in Texas Exhibit 
No. 79.
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MANUAL OF PROCEDURES 
TO COMPUTE PECOS RIVER COMPACT COMPLIANCE 

A. General 

Ls The so-called “annual flood inflow” for the Alamogordo 
Dam! to state line reach is defined as the sum of the 
measured flow of the Pecos River below Alamogordo Dam plus 
the estimated flood inflows from the Alamogordo Dam to 
Artesia, Artesia to Carlsbad and Carlsbad to state line 
reaches. The current year's "annual flood inflow” is 
averaged with the annual flood inflows for the two prior 
years. This three-year average quantity is termed the 
“Index Inflow" and is used as "x" in the equation 

y = 0.0489892 (x)1-42318 

in order to determine the index outflow "y," New Mexico's 
three~ year average 1947 condition delivery obligation at 
the New Mexico~ Texas state line. This index inflow-index 
outflow equation was approved June ll, 1984 by the U.S. 
Supreme Court in the Texas vs. New Mexico Pecos River 
Compact Litigation, No. 65 Original. This equation will be 
used to determine New Mexico's 1947 condition delivery 
obligation imposed by the Pecos River Compact. A 
comparison of the index outflow with the three year average 
historical outflow will identify any delivery depletions 
from the 1947 condition which might have occurred. 

2. There are several factors which, under terms of the Pecos 

River Compact, might at times increase or decrease New 
Mexico's obligation to deliver Pecos River water at state 
line. When appropriate, the following factors may need to 
be employed to adjust the computed departures in the 
Compact compliance computations: 

  

i On October 17, 1974, Alamogordo Dam was renamed Sumner Dam by 
the U.S. Congress under Public law 93-447, but for purposes of 
this manual, Sumner Dam has been usually referenced as 
Alamogordo Dam.





a. Adjustments for Depletions above Alamogordo Dam 

b. Depletions due to McMillan Dike 

¢c. Salvage Water in New Mexico 

gd. Unappropriated Flood Waters 

e. Texas Water Stored in New Mexico Reservoirs 

f. Beneficial Consumptive Use of Waters of Delaware River 
by Texas 

Procedures to Compute Departures of State Line Flows of the 
Pecos River from the 1947 Condition 

Lo General 

a. Compute Index Inflow, Alamogordo Dam to New 
Mexico-Texas state line as follows:2 

(1). The annual flood inflow is computed as follows: 

(a) Gaged flow of the Pecos River below Alamogordo 
Dam, pius 

(b) Computed flood inflow, Alamogordo Dam to Artesia 
reach, plus 

{c) Computed flood inflow, Artesia to Carlsbad 
reach, plus 

{(d) Computed flood inflow, Carlsbad to state line 
reach. 

  

All computations are to be performed in units of 1,000 acre-feet 
rounded to the nearest 100 acre-feet.





(2) The Index inflow for one year is the average of 
the annual flood inflow for that year plus the 
annual flood inflows for the two prior years. 

Determine New Mexico's 1947 condition delivery obligation 
at the New Mexico-Texas state line (Index Outflow). The 
1947 condition index outflow is determined by the equation: 

y = 0.0489892(x)1-42318 

where (X) is the index inflow and Y is the 1947 condition 
outflow in units of 1,000 acre-feet. 

Determine the three-year running average historical outflow 

at the New Mexico-Texas state line. 

(1) The annual historical outflow is computed as follows: 

(a) Gaged flow of the Pecos River at Red Bluff, New 
Mexico. 

(b) Gaged flow of the Delaware River near Red Bluff, 
New Mexico. 

(2) The three-year average historical outflow for any year 
is the average of the annual historical outflow for 
that year and the two prior years. 

Compute annual departures of state line flows of the Pecos 
River from the 1947 condition. Compute each annual 
departure by subtracting the annual 1947 condition delivery 
obligation (index outflow) from the corresponding 
three-year average historical outflow. Add algebraically 
the adjustments to the computed departures as determined 
under the provisions in Part C herein. A negative 
departure indicates an underdelivery at state line and a 
positive departure indicates an overdelivery. 

Figure 1 shows the approximate boundary of the Pecos River 
Basin from its headwaters in New Mexico to the gaging 
Station of the Pecos River near Girvin, Texas. Figures 2, 
3 and 4 are stick diagrams of the main stem of the Pecos 
River showing important tributaries, gaging stations, 
diversion facilities and reservoirs in New Mexico and Texas.
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2. Determination of Alamogordo Reservoir Releases and Spills 

Use the monthly United States Geological Survey (USGS) 
streamflow records for the gaging station, Pecos River 
below Alamogordo Dam, as the measure of releases and spills 
from the reservoir, 

3. Determination of Flood Inflows, Alamogordo Dam to Artesia 

The computational items used to estimate the flood inflows 
to this 197.8 river mile reach of the Pecos River are 
listed below, followed by an explanation for each 
computation to be made. Monthly quantities for each item 
will be measured or computed, and the annual quantity will 
be the sum of the monthly quantities. 

Streamflow below Alamogordo Dam (see 3.a. below). 
Fort Sumner Irrigation District diversion (see 3.b. 
below) 
Fort Sumner Irrigation District return flow (see 3.c. 
below) 
Streamflow past Fort Sumner Irrigation District (see 
3.d. below) 
Channel loss, Alamogordo Dam to Acme (see 3.e. below) 
Computed Residual Flow at Acme (see 3.f. below) 
Base inflow, Acme to Artesia (see 3.g. below) 
River pump depletions, Acme to Artesia, (see 3.h. 
below) 
Residual Flow at Artesia (see 3.i. below) 
Streamflow, Pecos River near Artesia (see 3.3. below) 
Flood inflow, Alamogordo Dam to Artesia (see 3.k. 
below) 

a. Streamflow Below Alamogordo Dam 

Use the monthly USGS streamflow records for the gaging 
station, Pecos River below Alamogordo Dam, N.M. 

Drs Fort Sumner Irrigation District Diversion 

Use the monthly USGS discharge records for the gaging 
station, Fort Sumner Main Canal near Fort Sumner, N.M.





Fort Sumner Irrigation District Return Flow 

Use 53 percent of the total annual diversion (item b. 
above) and distribute on a monthly basis as follows: 

MONTH J F M A M J J A Ss 0 N D 

PERCENT 4 3 7 8 12 12 12 12 11 #10 «5 4 

Streamflow Past Fort Sumner Irrigation District 

From the streamflow below Alamogordo Dam (Item 3.a.), 
subtract the Fort Sumner Irrigation District diversions 
(Item 3.b.), and add the Fort Sumner Irrigation District 
return flows (Item 3.c.}. Whenever the computed flow past 
the District is less than the return flow, set the flow 
past the District (Item 3.d.) equal to the return flow 
(item 3.c.). 

Channel Loss, Alamogordo Dam to Acme 

Compute the monthly river channel losses using the 
equations below, where X is the flow past the Fort Sumner 
Irrigation District in units of 1000 acre-feet (Item 
3.d.). Whenever the computed loss exceeds the calculated 
flow past the District, the channel loss (Item 3.e.) is set 
equal to the flow past the District (Item 3.d.}). Any 
computed negative channel loss is set equal to zero. 

Month Channel Loss “L" by Month in 1000 Acre-Feet 

Jan, Feb, Dec L = 0.404% ~ 0.033 
Mar L = 0.172% + 0.324 
Apr, May L = 0.117% + 1.142 
Jun L = 0.173X + 0.998 
Jul L = 0.157K - 0.182 
Aug L = 0.109% + 1.295 
Sep, Oct L = 0.129X + 0.456 
Nov L = 0.233% + 0.078 

Computed Residual Flow at Acme 

Item 3.d. — Item 3.e.





g. Base Inflow, Acme to Artesia 

Use the monthly base inflow quantities determined and 
furnished by the USGS. 

h. River Pump Depletion, Acme to Artesia 

Use monthly river pump diversion quantities compiled by 
USGS based upon river pumping from the Pecos River in the 
Acme to Artesia reach as reported by the New Mexico Pecos 
River Water Master. 

fi« Residual Flow at Artesia 

Item 3.f. + Item 3.g. - Item 3. h. 

cr Steamflow, Pecos River near Artesia 

Use the monthly USGS streamflow records for the gaging 
station, Pecos River near Artesia, N.M. 

k. Flood Inflow, Alamogordo Dam to Artesia 

Item 3.j. — Item 3.1. 

Table 1 shows sample computations for years 1982 and 1983 
extracted from Texas Exhibit 79. 

Determination of Flood Inflows, Artesia to Carlsbad 

The computational items used to estimate the flood inflows for 
this 45.3 river mile reach of the Pecos River are listed below, 
followed by an explanation of each computation to be made. 
Monthly quantities for each item will be measured or computed, 
and the annual quantities will be the sum of the monthly 
quantities. 

Steamflow, Pecos River near Artesia (see 4.a. below) 
Major Johnson Springs (new water) (see 4.b. below) 
Carlsbad Springs (new water) (see 4.c. below) 
Total inflow (see 4.d. below) 
Channel losses (see 4.e. below) 
Evaporation losses (see 4.f£. below) 
Change in storage (see 4.g. below) 
Net Carlsbad Irrigation District diversions (see 4.h. below) 
Other depletions (see 4.i. below) 
Steamflow, Pecos River at Carlsbad (see 4.j. below) 
Total outflow (see 4.k. below) 
Total Flood inflow, Artesia to Carlsbad (see 4.1. below) 
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Streamflow, Pecos River near Artesia 

Use the monthly USGS streamflow records for the gaging 
station, Pecos River near Artesia, N.M. (Same as Item 3.j.) 

Major Johnson Springs (New Water) 

{1} Use the equation (X) = 22.737 - 0.1578 (¥) to compute 
the summer new water discharge rate at Major Johnson 
Springs, where (X) is the average summer new water 
discharge rate in cfs and (¥) is the average summer 
depth in feet below land surface to water level in 
well 20.26.8.1211 for the months of July, August and 
September as measured by the USGS. 

(2) Compute the monthly new water discharge rates using 
the following equations: 

Months Rate 

Jan, Feb, Mar X + 5.0 cfs 

Apr, May, Jun X + 2.5 cfs 
Jul, Aug, Sep x 
Oct, Nov, Dec X + 2.5 cfs 

wherein X is the new water discharge rate computed in 
4.b.(1) above, 

Convert the new water discharge rates to units of 
1,000 acre-feet each month, 

(3) Once Brantley Reservoir begins impounding water, 
compute the Major Johnson Springs new water by the 
water balance technique using the following factors 
in addition to reservoir evaporation, content changes 
and diversions: 

(a) Gaged inflows into and outflows (including 
spills and releases) from Brantley Reservoir and; 

(bob) Losses and gains to Brantley Reservoir bank 
storage by piezometric measurements. 

If the above data are not available, the Major 
Johnson Springs new water shall be assumed to be 8200 
acre-feet per year for the water years 1988 and 
1989. If the gages and piezometers have not been 
installed by January 1, 1989, the River Master shall 
have the gages and piezometers installed and shall 

bill the expenses of the installation to the states. 
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Cis Carlsbad Springs New Water 

(1) use the following procedure to compute the monthly 
new water discharge quantities rounded to the nearest 
100 

(a) 

(b) 

(c) 

(qd) 

(e) 

(£) 

(g) 

acre-feet. 

Use the annual streamflow records (expressed in 
cfs) furnished by the USGS for the gaging 
station, Pecos River below Dark Canyon, at 
Carlsbad, N.M. 

Subtract tributary inflow from Dark Canyon Draw, 

furnished by USGS at Dark Canyon Draw at 
Carlsbad gaging station. 

Subtract releases and spills from Lake Avalon 
which are furnished by USGS for gaging station, 
Pecos River Below Avalon Dam, N.M. 

Add 2 cfs for the annual depletions from the 
Pecos River from the Carlsbad canal flume to the 
Carlsbad gage. These depletions are caused by 
the power plant consumptive use, evaporation 
from Tansill and Bataan Lakes, and all 
diversions, including the Carlsbad golf course, 
F. V. Dowling and E. J. Hines. 

Subtract the lagged seepage from the main CID 
canal in cfs which is computed to be 7 percent 
of the CID diversions measured at Avalon Dam by 
USGS for gaging station, Carlsbad Main Canal at 
Head, Carlsbad, N.M. This seepage will have a 
lagged distribution as follows: one-half in the 
Current quarter; one-third in the following 
quarter; and one-sixth in the next quarter. 

Subtract one cfs to represent the average annual 
return flow from surface water irrigation 
between Avalon Dam and the gaging station Pecos 
River at Carlsbad. 

Subtract laqged leakage from Lake Avalon. The 
leakage from Lake Avalon is estimated by using 
the mean monthly gage height (H) in feet for 
Lake Avalon (published by USGS for Lake Avalon 
Near Carlsbad, N.M.), in the equation: Avalon 
leakage in cfs = 4.78 (H) - 62.0. One-half of 
the leakage is assumed to appear at Carlsbad 
Springs during the current quarter, with 
one-third to appear during the following quarter 
and one-sixth during the next quarter. 

i





4, 

(h) Subtract 3 cfs to represent the average seepage 
loss from the Pecos River in the reach between 
Major Johnson Springs and Dam site No. 3 gage. 

(i) The annual new water in cfs is: (a)-(b)-(c)+ 

(d)-(e)-(£)-(g)-(h). 

(j)} Convert the new water in cfs, item (i), above, 
to units of 1000 acre-feet, and distribute 
equally to each month of the year. 

Total Inflow 

This is the sum of Items B.4.a., B.4.b. and B.4.c, 

Channel Losses 

Compute the monthly river channel losses using the equation 

{Y) = 0.2165(X)-0.3845, where (¥) is the monthly river 
channel loss and ({X) is the monthly flow of the Pecos River 
at Artesia in units of 1000 acre-feet (Item 4.a.). 
Whenever the computed loss exceeds the flow of the Pecos 
River at Artesia, the calculated loss is set equal to the 

flow at Artesia. The maximum loss during any one month is 

limited to 14,300 acre-feet. 

Evaporation Loss 

(1) 

(2) 

Compute the total monthly evaporation loss by 
multiplying the monthly net evaporation rates times 
the average monthly surface areas for Lake Avalon and 
Lake McMillan and adding the two quantities.3 

Use the USGS elevation, area and capacity 
relationships for Lake Avalon and Lake McMillan 
Reservoirs to estimate the average monthly surface 
area for each reservoir.3 The 1984 area-capacity 
table for Lake McMillan (Table 2) is to be used until 
a revised area-capacity table becomes available 

  

When Brantley Reservoir begins impounding water, the evaporation 
loss and storage change shall be computed for both Brantley and 
McMillan Reservoirs until the McMillan Dam is breached and no 
water is stored in McMillan Reservoir after which only Brantley 

Reservoir will be considered. 
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Table 2 

Lake McMillan 

Gage Height-Area-Capacity Relationship 

(Based on New. Mexico's estimated 1984 sedimentation) 

  

  

Gage Height ; Area : Capacity 

(Feet) ; (Acres) : (Acre-Feet) 

i | 0 0 

14.4 5 2 

15.4 50 , 26 

16.4 373 213 

17.4 800 . 786 

18.4 1148 1754 

19.4 1309 2982 

20.4 — 1663 4464 

21.4 2074 6329 

22.4 2581 8652 

23.4 3183 12529 

24.4 Ses 14978 

25.4 4450 19053 

26.1 5550 22551 

  

-Note: The gage height of 26.1 feet corresponds to an elevation of 3267.7 feet 
above the mean sea level with the datum of gage at 3241.6 feet above 
mean sea level. : 

I 
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Table 3 
Lake Avalon 

Gage Height-Area-Capacity Relationship 

(Based on the USBR 1979 Survey) 

  

Gage Height : Area : Capacity 

  

(Feet) : (Acres) : (Acre-Feet) 

4.0 0 0 

8.0 ee 1 

520 2 2 

10.0 10 7 

11.0 28 24 

L2«D 49 63 

1340 72 Les 

14.0 170 230 

L5<0 374 493 

L640 567 975 

17.0 682 1608 

28,0 754 Zand 

19.0 822 3115 

20.0 B92 3972 

20.4 920 4334 

  

Note: The gage height of 26.1 feet corresponds to an elevation of 
3267.7 feet above the mean sea level with the datum of gage 
at 3241.6 feet above mean sea level. 
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B.4.£. (3) 

and is approved for use. The 1982 area-capacity 
table based on the 1979 United States Bureau of 
Reclamation (USBR) sediment survey for Lake Avalon 
(Table 3) is to be used until a revised area-capacity 
table based on a new sediment survey performed by the 
USBR, the U.S. Army Corps of Engineers, USGS, U.S. 
Soil Conservation Service or a state-registered 
engineer is available. 

Gage height-area-capacity tables for Brantley 
Reservoir are shown in Appendix A-2 to this Manual. 

Use U.S. Weather Bureau evaporation data for Lake 
Avalon and precipitation data for Artesia and Lake 
Avalon. Missing evaporation data are to be computed 
using the following equation: 

Ey, = 2.5 | pT (114-H) -0.6 
100 100 

where Ey, is the lake evaporation rate in inches; 
"p" is the percentage of daytime hours at the 
approximate latitude of McMillan and Avalon 
Reservoirs, aS given in the table below; "T"“ is the 
mean monthly temperature in °F average of Artesia and 
Carisbad; "H" is the average percent humidity for the 
month computed from the data at SAM, 11AM, 11PM 

furnished by U.S. Weather Bureau. 

Table of Percentage of Daytime Hours 
for McMillan & Avalon Reservoirs 

Jan. Feb Mar Apr May Jun 

yeas 6.95 8.36 8.76 3.65 8.62 

Jul Aug Sep Oct Nov Dec 

9.80 .ae 8.34 7.92 7«08 7.02 

(a) If Lake Avalon evaporation data are not 
available, and humidity data at Roswell and 
other data are not available for estimating 
evaporation at Lake Avalon and there is not 
more than one month missing between months for 
which data are available, estimate the 
evaporation by interpolation between monthly 
data. If complete evaporation data are missing 
for more than two consecutive months and data 
for all of the above described methods are not 

a ie





available, find the average daily evaporation 
that is published for that month and estimate 
total evaporation by multiplying the average 
daily evaporation times the number of days in 

the month. 

(bd) If precipitation data at Lake Avalon are not 
available, use Carlsbad precipitation; if 
Carlsbad precipitation is not available, use 
the precipitation data at Carlsbad Federal 
Aeronautic Administration Airport. 

{(c) Pan evaporation as determined at Lake Avalon is 
converted to lake surface evaporation by 
applying a factor of 0.77 and reducing it by 
the precipitation at Lake Avalon for obtaining 
the net evaporation rate at Lake Avalon. 

For Lake McMillan, the computed lake 
evaporation rate of Lake Avalon is reduced by 
the average precipitation at Artesia and Lake 
Avalon.4 The computed net evaporation rates 
are then converted from inches to feet. 

Change in Storage 

Use change in storage data from USGS gage height records 
for Lake Avalon near Carlsbad, N.M. and for Lake 
McMillan? near Lakewood, N.M. and using gage 
height—area-capacity data shown in Tables 2 and 3. 

Net Carlsbad Irrigation District Diversions 

Use 93 percent of the USGS published records for the gaging 
Station, Carlsbad Main Canal at Head, Near Carlsbad, N.M. 

Other Depletions 

(1) For other depletions referenced in B.4.c.(1)(d) add 
100 acre-feet for all months except July and August 
and 200 acre-feet for July and August. 

(2) Add any depletions as determined by the USGS caused 
by Brantiey Reservoir and due to loss of water to 
underground aquifers and to the bank storage. 

  

In the future, if pan evaporation data are available at the 
Brantley Dam site, use these data in estimating the evaporation 
rates. If data are not available for Brantley Reservoir, use 
the procedures described in B.4.€£. 

See Footnote 3 
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Streamflow, Pecos River at Carlsbad 

Use the USGS gaging station records for Pecos River below 
Dark Canyon, at Carlsbad, NM, minus the gaged streamflow at 
the USGS gaging station, Dark Canyon Draw at Carlsbad, NM. 

In 1970, the USGS discontinued the gaging station Pecos 
River at Carlsbad, NM, and moved it to a new site about 0.8 
mile downstream. The new "Carlsbad gage“ was renamed Pecos 
River below Dark Canyon Draw and it now measures tributary 
inflow from Dark Canyon Draw that was not previously 
measured at the Carlsbad site. The total flow of Dark 
Canyon must be subtracted from the total flow Pecos River 
below Dark Canyon Draw in order to arrive at the equivalent 
total flow at the old location at Carlsbad. This 
subtracted amount will be added as part of flood inflow in 
Carlsbad to state line reach. 

Total Outflow 

This is the algebraic sum of Items B.4.e, B.4.f., B.4.g., 

B.4.h., B.4.1. and B.4.j. 

Flood Inflow, Artesia to Carlsbad 

Determine this quantity by subtracting the total inflow, 
Item B.4.d., from the total outflow, Item B.4.k. 

Table 4 shows sample computations for years 1982 and 1983 
extracted from Exhibit No. 79. 

Determination of Flood Inflows, Carlsbad to New Mexico- 

Texas State Line 

Because of the lack of sufficient data to accurately 
compute flood inflow in the Carlsbad to state line reach by 
the inflow-outflow method, the flood inflow for this reach 
is to be determined by the hydrograph scalping method. 
Figure 5 shows the factors to be considered in scalping. 
flood flows from the hydrographs. The computational items 
used to estimate flood inflows to this 54 river mile reach 
of the Pecos River are listed below, followed by an 
explanation of each computation to be made. Monthly 
quantities for each item will be computed from daily 
streamflow quantities. The annual quantities will be the 
sum of the computed monthly flood inflow quantities. 

Flood inflow, Carlsbad to state line not including 
Delaware River flood inflow (see a. below) 

Flood inflow, Delaware River (see b. below) 

Total flood inflow, Carisbad to state line (see c. 
below) 

a
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Flood Inflow, Carlsbad to USGS Gage at Red Biuff, N.M. 
; 

Use the following procedure. 

(1) Prepare daily hydrographs for the USGS gaging 

station Pecos River below Dark Canyon, at 
Carlsbad, New Mexico, and Pecos River at Red 
Bluff, New Mexico and identify apparent flood 
inflows by hydrograph scalping techniques. 

(2) Compute the flood inflows occurring between the 
upstream and downstream gaging stations as the 
difference between the scalped flood flow 
quantities of the two hydrographs; however, 
flood inflows are only considered when 0.05 
inches or more of precipitation has occurred 
within the reach. Add the gaged flows of Dark 

Canyon Draw to the scalped flood inflows. 

Flood Inflow, Delaware River 

Use the daily records furnished by the USGS for the 
gaging station, Delaware River near Red Bluff, N.M. 
and select flood inflows by inspection of daily data. 

Fliood Inflow, Carlisbad to state Line 

Add the estimated flood inflows from item 5.a. to 
that quantity determined in item 5.b. 
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Cc. Adjustments to Computed Departures. 

1. Adjustments For Depletions Above Alamogordo Dam 

a. Depletions Due to Irrigation 

(1) In computing the total irrigated acreage in the 
Upper Reach, above Alamogordo Dam, to which surface 
and/or groundwater has been applied during any time 
of the year, use the irrigated acreage shown on the 
most recent irrigation inventory as reported by New 
Mexico. If any water right acreage in the Upper 
Reach is converted to another use, the depletion 
will be computed as if the use was irrigation use. 

(2) Determine the consumptive use of irrigated acreage 
by multiplying the irrigated acreage determined in 
l.a.(1) by the unit depletion rate for the year in 
question in acre-feet/acre. The unit depletion rate 
is determined as follows: 

(a) Tabulate the monthly precipitation furnished for 
the Las Vegas Federal Aviation Administration 
Airport, Pecos Ranger Station and Santa Rosa for 
the months April through October. Find the 
effective precipitation for each station for 
each month using Figure A-7-2, page 7-1l, of 
Stipulated Exhibit No. 8. 

(b) Compute the average effective precipitation of 
the three stations for each month in inches. 
Convert the monthly effective precipitation in 
inches to feet. 

{c) Using the following distribution of monthly unit 
consumptive use of 1.77 acre-feet per acre, 
subtract the estimated effective precipitation 
determined in Step 2 from the monthly unit 
consumptive use. 

DISTRIBUTION OF MONTHLY UNIT CONSUMPTIVE USE & 

(acre-feet per acre) 

Apr May Jun Jul Aug Sept Oct TOTA 

.19 36 .36 .30 el .18 ell 1.7 

c 

  

“J
 

  

6 Monthly distribution of 1.77 acre-feet annual consumptive use 
calculated from table shown on page 41 of Stipulated Exhibit l1lb. 
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{d) If the monthly effective precipitation estimated 
in Step 2 equals or exceeds the total monthly 
consumptive use, set the streamflow depletion 
equal to zero. If the monthly effective 
precipitation is less than the consumptive use, 
the difference is the streamflow depletion. Add 
the estimated streamflow depletion computed each 
month April through October to determine the 
annual streamflow depletion rate to be applied 
to the historic irrigated acreage for the water 
year. 

(e) Multiply the streamflow depletion rate 
determined in Step 4 by the irrigated acreage 
for the water year to determine the total 
streamflow depletion of the irrigated lands in 
the upper reach. 

(3) Compare the 1947 condition irrigation consumptive 
use (14,600 acres x 0.74 acre-feet/acre = 10,804 
acre-feet per year) with Item (2). If the 1947 
condition use exceeds the actual use during the year 
computed in (2), the gaged streamflow below 
Alamogordo Dam will be reduced by the difference. 

If the actual use computed in (2) exceeds the 1947 
condition use, i.e., 10,804 acre-feet per year, then 
add the difference to the gaged streamflow below 
Alamogordo Dam. 

Recompute New Mexico's 1947 condition delivery 
Obligation and departures at the state line using 
the revised streamflow of Pecos River below 
Alamogordo Dam. 

b. Depletions Due to Operation of Santa Rosa Reservoir 

(1) Determine the average monthly contents of Santa Rosa 
and Alamogordo Reservoirs and add these two contents 
to obtain the sum of contents. Use the gage 
height-area-capacity tables for each reservoir as 
shown in Appendices A-1 and A-3 of this Manual. 

(a) Use the latest gage height-area-capacity Tables 
for Alamogordo Reservoir as published by U.S. 
Bureau of Reclamation and in Appendix A~-1l to 
this Manual until another survey is undertaken 
and area-capacity Tables are published by the 
U.S. Bureau of Reclamation.





(2) 

(3) 

(4) 

(5) 

(6) 

(bob) Use the latest gage height-area-capacity Tables 
for Santa Rosa Lake (Lake Los Esteros) as 
published by the U.S. Army Corps of Engineers, 
Albuquerque District, August 1980, and 
extracted and shown in Appendix A-3 to this 
Manual, and currently being used by the USGS 
until another sediment survey is undertaken and 
area-capacity Tables published. 

Compute the monthly historic evaporation losses from 
Alamogordo Reservoir using the historic average 
surface area of Alamogordo Reservoir by multiplying 
it by the net evaporation rate at Alamogordo Dan. 
Compute the monthly net evaporation rate at 
Alamogordo Dam as 0.77 times the monthly pan 
evaporation rate at Alamogordo Dam minus the monthly 
precipitation at Alamogordo Dam. 

Compute the monthly historic evaporation losses from 
Lake Santa Rosa using the historic average surface 
area of Lake Santa Rosa multiplying it by the net 
monthly evaporation rate at Lake Santa Rosa. 
Compute the net monthly evaporation rate at Lake 
Santa Rosa as 0.77 times the monthly pan evaporation 
rate at Lake Santa Rosa minus the monthly 
precipitation at Lake Santa Rosa. 

New Mexico is to provide the pan evaporation and 
precipitation data for Lake Santa Rosa and 
Alamogordo Reservoir. 

Add the two net monthiy historic evaporation losses 
from Alamogordo and Santa Rosa Reservoirs computed 
in (2) & (3) above. 

Compute the 1947 condition net monthly evaporation 
loss from Alamogordo Reservoir by assuming its 
contents equal to the total historic contents of 
Lake Santa Rosa and Alamogordo Reservoir determined 
in (1) above. Use the same net evaporation rate 
From Alamogordo Reservoir as computed in (2) above. 
(Use Table 3 of Texas Exhibit 68 for Alamogordo 
Reservoir.) 

Subtract 1947 condition net monthly evaporation loss 
from Alamogordo Reservoir computed in (5) from the 
total historic net monthly evaporation loss from 
Alamogordo and Santa Rosa Reservoirs computed in (4) 
above. Add the 12 monthly values algebraically to 
make the annual adjustment for excess evaporation. 

ee





(7) Compute the excess water held in these two 
reservoirs during the year over and above the 1947 
condition storage of 129,300 acre-feet by the 
following procedure: 

(8) 

(9) 

(10) 

(a) 

(b) 

(c) 

(d) 

Determine the end of the year combined contents 
of Santa Rosa and Alamogordo Reservoirs for the 
current year and the previous year. If both 
quantities are equal or less than 129,300 acre- 
feet then the adjustment for excess storage is 
ZE50; 

If both end of year combined contents are in 
excess Of 129,300 acre~feet, then subtract 
algebraically the previous year's combined end 
of year contents from the current year's 
combined end of year contents; 

If the current year's end of year combined 
contents are less than 129,300 acre~feet and 
the previous year’s end of year combined 
contents are in excess of 129,300 acre-feet, 
then subtract algebraically the previous year's 
combined end of year contents from 129,300 
acre-feet; and 

If the current year's end of year combined 
contents are in excess of 129,300 acre-feet but 
the previous year's end of year combined 
contents are less than 129,300 acre-feet, then 
subtract 129,300 acre-feet from the current 
year's combined end of year contents. 

Add algebraically the adjustment for excess 
evaporation loss computed in (6) above to the 
adjustment for excess storage held in these two 
reservoirs, computed in (7) above. 

Add algebraically the adjustment computed in (8) to 
the annual gaged flow below Alamogordo Dam for 
computing the index inflows. 

Recompute New Mexico's 1947 condition delivery 
obligation and departures at the state line using 
the adjusted index inflows. 

Transfer of Water Use by New Mexico to the Upper Reach 
Upstream from Alamogordo Dam 

Add to the streamflow of Pecos River below Alamogordo 
the effect of the amount of water diverted by New Dam, 
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Mexico upstream of Alamogordo Dam transferred from the 
reach below Alamogordo Dam to the state line as reported 
by New Mexico. If the amount of the diversions is not 
furnished by New Mexico by March 1, each year, assume 
the diversion equals the amount of water authorized for 
transfer in the permit. 

Recompute New Mexico's 1947 condition delivery 
obligation and departures at the state line using the 
revised streamflow of Pecos River below Alamogordo Dam. 

Depletions Due to McMillan Dike 

Credit the computed departures in B.1.d. with the quantities 
of depletions caused by the McMillan Dike. 

Compute the depletions caused by the McMillan Dike using the 
following procedures: 

a. Use the Alamogordo Dam to New Mexico-Texas state line 
index inflow computed in B.1.a{(2) for the computation 
year and compute the 1947 condition outflow with 
McMillan Dike using the following equation: 

¥=0,046399 (xX)1-430603 

Where (X) is the index inflow and Y is the 1947 
condition outflow in units of 1000 acre-feet. 

Subtract the outflow computed in 2.a above from the 
outflow quantity computed in B.1.b. 

Credit the departures in state line flows computed in 
B.1.d by the quantity computed in 2.b above. 

Salvage Water Analysis Criteria and Procedures 

a. The term “water salvaged” means that quantity of water 
which may be recovered and made available for beneficial 
use and which quantity of water under the 1947 condition 
was non-beneficially consumed by natural processes. 

The water salvaged in New Mexico, measured at or near 
Avalon Dam, through the construction and operation of a 
project or projects by the United States or by joint 
undertakings of Texas and New Mexico is apportioned by 
the Compact as follows: forty-three percent (43%) to 
Texas and fifty-seven percent (57%) to New Mexico. 
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c. Any other water salvaged by New Mexico is apportioned by 
the Compact to New Mexico but will not have the effect 
of diminishing the quantity of water available to Texas 
under the 1947 condition. Therefore, the annual Compact 
compliance computations are only concerned with the 
water salvage resulting from projects participated in by 
the United States or from joint Texas—-New Mexico 
projects. 

d. Study each water salvage project participated in by the 
United States and/or each joint Texas-New Mexico 
project. Determine the amount of water salvaged, if 
any, and convert to a three year running average 
quantity. 

ee. Route the water salvaged from place of occurrence to 
Avalon Dam, considering only non-beneficial consumption 
by natural processes. Forty-three percent (43%) of the 
routed water salvaged reaching Avalon Dam is apportioned 
to Texas. Add the total quantity of water salvaged that 
is apportioned to Texas to the delivery obligation of 
New Mexico at the New Mexico-Texas state line. 

Unappropriated Flood Waters Analysis Criteria and Procedures 

The River Master shall determine and apportion any 
unappropriated flood waters using methodologies not 
inconsistent with applicable provisions of the Compact and 
this Manual. 

Texas Water Stored in New Mexico Reservoirs. 

If a quantity of the Texas allocation is stored in 
facilities constructed in New Mexico at the request of 
Texas, then, to the extent not inconsistent with the 
conditions imposed pursuant to Article IV(e) of the Compact, 
this quantity will be reduced by the amount of reservoir 
losses attributable to its storage, and, when released for 
delivery to Texas, the quantity released less channel losses 
is to be delivered by New Mexico at the New Mexico-Texas 
state line. 

Beneficial Consumptive Use of Waters of Delaware River by 
Texas. 

Add to the computed departures at the New Mexico-Texas state 
line the amount of beneficial consumptive use of waters of 
the Delaware River by Texas. These uses shall be furnished 
by Texas by March 1 each year. 
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APPENDIX A-3





Elevation 
(Feet M.S.L. } 

4616.0 
4617.0 
4618.8 
4613.0 
4620.0 
4621.0 
4622.0 
4623.0 
4624.0 
4625.0 
4626.0 
4627.0 
4628.0 
4629.0 
4630.0 
4631.0 
4632.0 
4633.0 
4534.0 
4635.0 
4636.0 
4637.0 
4638.0 
4639.0 
4640.0 
4641.0 
4642.0 
4643.0 
4644.0 
4645.0 
4646.0 
4647.0 
4648.0 
4649.0 . 
4650.0 
4651.0 
4652.0 
4653.6 
4654.0 
4655.0 
4656.0 
4657.0 
4655.0 
4659.0 
4660.6 
4661.06 
4662.0 
4663.0 
4664.0 
4665.0 
4666.0 
4667.0 
4668.0 
4669.0 
4879.0 

Area 

{Acres) 

o. 
1. 
a 
ze 
3 
4. 

5. 
7. 
8. 
5. 

1d. 
11. 
E26 

13. 
is. 
16. 
18. 
20. 
22. 
24. 
26. 
28. 
3l. 
33. 
35% 
37. 
39. 
41. 
43. 
46, 

49. 
$2. 
55. 
58 
6G. 

51. 

63. 
64. 
66. 
67. 
69. 
te 
74. 
WJ. 
BO. 
82. 
84. 

APPENDIX A-3 * 

SANTA ROSA LAKE 

(Los Esteros) 
August 1980 

AREA CAPACITY TABLE _ 

? 

Capacity ~ - Flevation 

  

* 

Ares 
{Acre-Feet) (Feet M.SJL.) © (Acres) 

0; 4671.0 VT? 
o. 4672.0 122. 
1. 4673.0 127. 
2. 4674.0 133. 
4. 4675.0 135. 
i 4676.0 145, 

2 oe 4677.0 t51. 

16. 4678.0 157. 
yoy 4679.0 165. 
30. 4680.0 174... 
35. 4681.0 1BS. 
4s. 4682.0 199, 
fl. 4683.0 214, 
74. 4684.0 232, 
8&8. 6685.0 251. 

104, 4686.0 392. 
2Vie 4687.0 294, 
139. 4688.0 323. 
160. 4689.0 346. 
182. 4690.0 364. 
206. 4693.0 388, 
233. 4692.0 433. 
262. 4693.0 439, 
294. 4694.0 468. 
3276 4695.0 500. 
362. - 4696.0 mad. 
399. ae S78. 
439. 4 . 23. 
481. -4699.0 rt 
§26. 4700.0 Tis. 
5236 4701.0 754 
624. 4702.0 g00.. 
677. : 4703.0 929. 

S22. 794. 4705.0 $14. 
951. ; 4706.0 951. 
$13. 4707.9 985, 

1043. 4709.0 3077. 
1108. 4710.0 41126. 
1i78. 4711.6 1177. 

2515 4712.0 1230, 
1326. 4713.0 1284. 
2401. 4714.0 1340, 
1475, 4715.0 1401. 
1547. 4716.0 1467. 
1617. 4717.0 1540. 
1686. 4718.0 1616. 

182?. 4720.0 1770, 
1902. 4721.0 1B3B. 
1983. 4722.0 1903. 

2073, po 1965. 
2173. 4724. , SOR. 
2282. 4725.0 2027 2096. 

Capacity 
(Acre-Feet) 

2398. 
2520. 

2778. 
2910. 
3051. 
‘3198. 
3352. 
3515. 
3696. 
3868. 
4061. 
4270. 
4494, 

4737. 
4999. 
5283, 
5588. 
5916. 
6268. 
6644. 

S25>. 

7472. 
7927, 
ald. 
8937. 
9498. 

30099, 
10742. 
11429. 
12161. 
12936. 
13752. 
14608. 
15501. 
36433. - 
17405. 
19418. 
19475. 
20578. 
21729, 
22932. 
24169. 
25503. 
26879. 
28320. 
29829, 
31407. 
33056. 
34777. 
3€563. 
38433. 
40365. 
42364. 
$4425. 

Extracted from Area Capacity Tables published by U.S. 
Army Corps of Engineers, Albuquerque District, 
Albuquerque, New Mexico August 1980. 

704-5,





Elevation 

(Feet M.S.L.) 

4726.9 

4727.9 

4728.0 

4729.0 

4730.6 

4731.6 
4732.8 

4733.0 

4734.0 

4735.0 

4736.0 

4737.0 

4738.0 
4738.0 

4740.0 

4741.0 

4742.0 

4743.06 

4744.0 

4745.0 

4746.0 

4747.5 

4748.5 

4749.0 

4750.0 

4751.0 

4752.0 

4753.0 

£754.08 

473535.0 
4756.0 

4757.0 

4758.0 

4759.0 

4760.0 
4761.0 

4761.0 
4763.0 

4764.0 

4765.0 

4766.0 

4767.0 

4768.0 

£769..0 

4770.0 

4771.0 

“772.0 

4773.0 
4774.0 

4775.0 

4776.0 

4777.0 
<778.0 

£7799 

780.0 

$781.0 

4782.0 

4783.0 

4785.0 

4786.0 

Area 

{Acres} 

2167, « 
2240. 
2314. 
2385. . 
2465. 
2543. 
2622. 
2701. 
2782. 
2865. 
2950. 
3036. 
3122. 
3208. 
3292. 
3374. 
3455. 
3537. 
3622. 
3732. 
3805. 
329e, 
3991. ° 
4081. 
4168, 
4253. 
43238. 

4508. 
4594. 
4682. 
4772. 
£864. 
42959, 
5057. 
$259. 
5264. 
5365. 
5473. 
5575. 
56728. 
5785. 
Sao, 
6622. 
6253. 
6290. 
6430. 
§572. 
6716. 
6864. 
7015. 
7172. 
7330. 
7493. 
7653. 
7827. 
7995. 
8164. 
9332. 
Bi99. 
A666. 

SANTA ROSA LAKE 

{Los Esteros) 
August 1980 

ARTA CAPACITY TABLE CONT’D 

’ 

Capacity 
{Acre-Feet) 

46562. 4787.0 
48766. 4788.0 
52041. $789.0 
53391. 4790_D 
55816. 4791.0 
58313, . 4792.0 
60900. 4793.0 
63562. 4794.0 
66302. 4795.0 
69126. 4795.0 
72033. £797.0 
75025. 4798.0 
78102. 4789.0 
81262. 4200.0 
84506. 4801.0 
87833. £8020 
93244. 4803.0 
$4740, 4804.0 
98323. 4805.0 

101993. 4806.0 
105751. 4807.6 
109595, $808.0 
113537. 4809.0 
117566. 2810.0 
121685, 4811. 
225892. - 4832.0 - 
1301B4. $813.0 
134562. 4234.0 
139023. 4825.0 

"eens. /49208, 4817" 
15293, 38128:0 
257752. 4819.0 
262665. 4220.0 
167674. 4821_D 
172783. 4622.0 
177982. 4823.0 
183304. 
188719, 
194239, 
129866. 
205602. 
211449. 
22742}. 
223497. 
229718. 
236082. 
262593. 
245263. 
256075. 
263012. 
270087. 
277305. 
284680. 
252222. 
299sT9, 299 74-9, 
307852. 
315931. 
324180. 
332596. 
341178, 

. Elevation 
{Feet M.S.L.) 

Area 

{Acres} 

Sb36. 

9009, 

9188. 
$370, 

$3553. 

59736. 
9916, 

10097. 

10283. 

10476. 
10685. 

19901. 

21124. 

L3E352. 

11579. 
211808. 

12029. 

iZZil. 

12505. 
12741. 
12976. 

13211. 

13334. 
13674. 

13903. 

18231; 
1475. 
14586. 

14216. 
25081. 

£5292. 

15537. 
15784, 

16631. 
16276. 
16520. 
16762. 

Canaciry 
(Acre-Feet) 

349925. 
358836. 
367912. 
377168. 
386590. 
395212. 
496032. 
41604). 
$26227. 
436577. 
£47087, 

457783. 
4686396. 
479864. 
£92306. 
503916. 
514974. 
527162. 
539572. 
$52292. 

S7E164. 
592526. 
605097. 
618927, 
A32YKS_ 
£7232. 
662722. 
£76531. 
91362, 
FOREZS . 
723930. 
737693. 
753564. 
7659818. 

7E6INs. 
802945, 

565063, 

706525;
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