
INTERNATIONAL BOUNDARY AND WATER COMMISSION 
UNITED STATES AND MEXICO 

El Peso, Texes 
Merch 22, 1990 

REPORT OF THE PRINCIPAL ENGINEERS REGARDING THE NEED 
TO REHABILITATE THE SALINE WATERS DISPOSAL SYSTEM FOR CONTROL 
OF THE SALINITY PROBLEM IN THE WATERS OF THE LOWER RIO GRANDE 

To The Honorable C~lssloners 
lnternetlonel Boundary end Weter Commission 
United States end Mexico 
El Peso, Texes end Cluded Juarez, Chihuahua 

In eccordance to your Instructions, we present for your consideration this 
joint report regarding the present need to rehebllltate the sellne weters 
d I sposel system for contro I of the sell n I ty prob I em In the waters of the Lower 
Rio Grande. ' 

Description of Systems 

The works consIst of e dIvers I on structure neer the mouth of the MorIllo 
agricultural drain In the Lower Rio Grande, e pumping plant, end e 24-mlle 
(38.98 kilometers) long bypass cenei'l,, ell located In Mexico. These works were 
constructed by Mexico In 1968 end lt'69 at e construction cost equally divided 
by the UnIted States end MexIco. Tl\e · fOst~f thel r ope ret I on end me I ntenence 
Is e I so dIvIded eque II y by the two governmel\l~s, pursuant to the st I pu I at Ions 
In Minutes No. 223, entitled "Measures· for! 'the. Solution of the Lower Rio 
Grande Sellnlty Problem•, dated Novemb~.\ 30, ·. 1965, end No. 224, entitled 
"Recommendet Ions ConcernIng the Lower R I~;,. Grande Sa II n I ty Prob I em•, dated 
January 16, 1967. Minutes Nos. 223 end 224( stlpul11te thet these works shell 
have capac lty to dIvert to the Gu If of Mexico 105.~ cfs (3 ems> of hIgh I y 
saline waters from the Morillo drain, to resolve the problem of sellnlty of 
the weters In the Lower Rio Grande, such that the waters can be setlsfectorlly 
used for domestic end Irrigation purposes In both countrle~. 

The canal end pumping plant originally were placed Into operation In 1969 
to comply with Minute 224. The plant originally was made up of two Fairbanks 
Morse model XLL 6720 pumps with e capacity of 35.3 cfs (1 ems) .end two Fair
banks Morse 1110del XLL 6717 pumps with e cepeclty of 17.6 cfs (0.5 ems). In 
November 1984, the Commission, pursuant to Minute No. 269, entitled "Replace
ment of Pumps at the Morillo Drain Pumping Plant•, dated November 9, 1984, 
replaced the two 17.6 cfs (0.5 ems) pumps with two 35.3 cfs (1 ems) pumps, 
which lncreesed the Installed capacity from 105,9 cfs (3 ems) to 141.2 cfs (4 
ems). A location map showing the diversion structure, pumping plant, and the 
bypess cenel Is enclosed as Exhibit 1. 
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For the purposes of this report, IBWC refers to the International Boundary 
end Water CommIssIon end NWC refers to the Net I one! Water CommIssIon of the 
Secretariat of Agriculture end Hydraulic Resources of Mexico end United States 
Section end Mexican Section refer to the organizations that form the IBWC. 

Need For Rehabilitation 

Pumping Plant 

The two remaining 35.3 cfs (1 ems) capacity pumps originally Installed 
have been In continuous use for 21 years and because of this use, breakdowns 
have been frequent In recent years. At those times when these two older pumps 
ere out service, the conveyance capacity of 105.9 cfs (3 ems) Is reduced by 33 
percent end the standby capacity Is lost. This condition causes en adverse 
Impact on the quality of the waters of the Rio Grande. We conclude that to 
Improve the efficiency end re'llablllty of the pumping plant, the 21-yeer old 
pumps should be replaced. · 

Manufacturers of pumps normally extend, with the purchase of equipment, e 
warranty for Its parts end operation of no greeter then one year. We Investi
gated the poss I b lllty of repel rIng ttie pumps, essentle lly replacIng ell the 
components that ere subject to wear' end tear, end found thIs to be poss I b I e. 
A one-year warranty, the same as for· new 'pumps, could be provided. Also, we 
found that the cost cou I d be about 50 percent of the cost of acquIrIng new 
equipment, end It would not be necessary to ~lfy the pump bases. 

In addition to the pump repairs, we c,bnsldered It necessary to rehabili
tate end replace the pump control panels, )sliding·· gate control panel, sliding 
gates elevating mechanisms, Internal end external lighting of the plant, the 
redial gate, end the existing steel screens. Anticorrosive treatment will 
have to be applied to the gates end replace the missing steel screens In the 
Intake structure. 

Conveyance Canal 

Because of the tIme that the drel n has been In ope rat I on, the un II ned 
reaches ere highly deteriorated end silted. The concrete-lined reach, the 
covered port I on through Reynosa, Temau II pes, end the bypass cene'l structures 
ere similarly deteriorated end silted. We have concluded that the following 
rehabilitation work Is necessary to maintain the capacity to convey saline 
waters to the Gulf of Mexico: 
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2. Grading of the embankment crowns end Interior slopes of the canal In 
unlined sections. 

' 3. Reconstruction of the embankment reaches as required. 

4. Demolition end replacement of highly broken concrete slabs. 

5. Seeling of concrete slab creeks. 

6. Cleaning of storm drains end siphons. 

7. Rehabilitation of manholes. 

8. Cleaning of the covered section. 

9. Hauling of materiel as necessary for the actions above. 

Considerations Before Carrying Out Rehabilitation of the System 

Resolution 6 of IBWC Minute 223 Indicates that the operation and mainte
nance of the canal with Its structures, the pumping plant and the diversion 
structure In the dratn will be performed by Mexico, and their costs will be 
dIvIded at 50 percent, whIch was the proportIon estab II shed to dIvIde the 
construction costs. 

The IBWC considers It appropriate that the two originally Installed 35.3 
cfs Ct ems) capacity Fairbanks Morse pumps be rehabilitated by the Government 
of the United States with costs divided at 50 percent to each Government. 

Point 7 of the Resolution In Minute No. 223 stipulates that the design, 
construction, and operation and maintenance of the diversion structure, pump
Ing plant end bypass canal shall be under supervision of the IBWC. We 
reviewed the above-referenced rehabilitation needs and concluded thet to carry 
out the work, pumping of the saline Morillo Dreln waters Into the bypass canal 
would have to be temporarily suspended resulting In discharge of these waters 
Into the Rio Grande. 

Precautionary Measures During Rehabilitation 

The United States end Mexico, In Minute 223, expressed their Intent to 
preserve the beneficial value of the waters of the Rio Grande by avoiding or 
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correcting their high salt concentrations. We conclude that the United Stetes 
end Mexico, through the IBWC, should teke certeln meesures during thet rehe
bllltetlon to evold high selt concentrations In the weters of the Rio Grande 
In temporary storage In the pool formed behind Anzeldues Dem. These measures 
Include: 

e) The rehabilitation must take piece during any of the following 
per I ods: ( 1 ) When demends for RIo Grande waters downstream of the 
Morillo Dreln dlscherge ere low end Morillo Drain discharges ere also 
low, (2) When demends for Rio Grende waters downstream of the Morillo 
Dreln dlscherge ere sufficiently high to provide dilution. In this 
menner, e first work period could be from October 1989 through Jenuery 
1990, e second period would be between April end July 1990, end e 
third period between October 1990 end the end of Jenuery 1991. 

b) The sellnlty In the ~eters of the Rio Grende discharged from Anzeldues 
Dem should be detenhtned by electrical conductivity reedings. The 
reedings will be converted to dissolved solids concentrations equiva
lent to perts per million (ppm) based on samples teken by IBWC person
nel downstream et the geglng stetlon located below Anzeddues Dem 
utilizing the fector normelly used et this dem. 

cl The water semples should be teken dally et the seme time by personnel 
of eech Section In the morning end afternoon end the electric conduc
tivity determination will be mede Immediately by personnel designated 
by each Section of the IBWC. These personnel will compere the results 
one hour leter. If differences In the reedings taken by both Sections 
ere greeter then 5 percent, the Instruments she II be ce II breted end 
the sampling procedure repeated. 

d) The measuring Instruments should be Inspected each dey end cellbreted 
eech week. 

e) The volume of weter necessary to arrive et any operating level between 
the min I mum storage elevation end elevation 100 feet (30.48 m), will 
be supplied equally by both countries. If the operating level Is 
greeter then elevation 100 feet (30.48 m), In eddltlon to complying 
with the ebove storage obllgetlon, the two countries will attempt to 
melnteln the ownership of stored weters ebove elevation 100 feet 
(30.48 m) es close es prectlceble to 50 percent to eech country. 
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f l I f se II n I ty of the waters downstream of the dem eque Is or exceeds en 
everege of 1,100 ppm for three consecutive deys, the waters In the 
pool behind Anzeldues Dem should be evecueted In e volume determined 
by the Res I dent EngIneers end approved by the PrIncIpe I EngIneers to 
be sufficient to reduce their sellnlty et least to 1,100 ppm replacing 
the weter In the pool with waters released from Falcon Dem or eny 
other source. 

gl If weter In .the pool requires evecuetlon to reduce Its sellnlty, once 
the vo I ume fo be evecueted Is determIned end approved, the Res I dent 
Engineers shell. determine the elevation to which the storage will be 
lowered. The volume of weter to be evecueted end charged to eech 
country will be determined on the basis of the dally weter account
Ing. The volume of weter evecueted will be replaced Immediately. 

Construction Schedule 

Principal Engineer Luis Guzman of the Mexican Section Informs thet: 

The NWC hes developed plens for the rehebllltetlon of the diversion struc
ture, the pumpIng pI ent, end the . bypass . cene I end proposes three stages of 
construction In accordance with the following schedule: 

FIrst Stege - WhIch began I est Ootober 15, 1989 end whIch wes com
pleted on February 7, 1990, con.srsted of the rehebllltetlon of the 
Intake structure, pumping plent lind bypass dreln from Km 0+130 to 
Km 9+000. 

Second Stege - This will teke piece In April, Mey end June 1990 end 
will consist of rehabilitation of the bypass dreln from Km 9+000 to Km 
17+600. 

Third Stege- The third stege will teke piece In October, November and 
December, 1990 end Jenuery 1991 end will consist of rehebllltetlon of 
the bypass dreln from Km 17+600 to Km 39+062. 

The Mexican Section will provide to the United States Section e copy of 
the bid announcement containing specifications end volumes of the rehabilita
tion works before ewerdlng the construction contracts. Leter It will provide 
the construction contract with the company thet will be assigned the work, 
Including specifications end unit prices. 
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The NWC will epply the stenderds It hes established for unit price 
Increases In periodic revisions due to Inflation thet could teke piece In 
Mexico during the rehebllltetlon periods proposed. 

Construction Costs Considerations 

The Mexican Section, In accordance with the reconwnendetlons In Minute 
No. 223, menages the transfer of United States funds to Mexico for the ennuel 
costs of operation end melntenence. Similarly, It would be appropriate for 
the Mexican Section to menage the transfer of United States funds for the pro
posed rehebllltetlon In e manner slmller to the cese of the replacement pumps 
In Minute No. 269. The following financing procedures should be used to 
fecllltete the division of costs between the United States end Mexico end the 
transfer of United States funds to Mexico: 

1) The costs of the works shell be meneged In United States dollars with 
payment In this currency. The expenditures mede In Mexican pesos will 
be converted Into dollars, converting to such currency those total 
amounts of the work estimates, based on the free exchange rete estab
lished by the Banco de Mexico on the dete the contracts heve been 
ewerded. 

2) The first stage of the rehebllltetlon shell be financed by both the 
United States end Mexico. In t-his 1118nner, the Government of Mexico 
shell finance the rehebllltetlon of the dreln gete, the drelns Intake 
structure, the pumpIng pI ent (exc tus I ve of the o I der pumps rep I ece
ment), end the bypass cenel from lts,$tert et Km 0+130 to Km 9+000, et 
e cost estimated et $200,900.00 U.S. dollars for the work to be per
formed by Mexico, end the United States Government would flnence the 
rehab llltetlon of the two 35.3 cfs ( 1 ems), estimated et $50,000.00 
U.S. dollars. 

3) The second stege consists of rehebllltetlon of the cenel from Km 9+000 
to Km 13+800 end the covered reech from Km 13+800 to Km 17+600, esti
mated et e cost of $97,000.00, U.S. currency, she'J I be completely 
financed by the United States Government end performed by the Govern
ment of Mexico. 

4) The third stage, consisting of rehebllltetlon of the bypass cenel 
between Km 17+600 end Km 39+062 end estimated to cost $300,000.00 U.S. 
currency, she II be f I nenced by both governments such thet et the end 
of construction, eech country will heve peld 50 percent of the tote! 
cost of the project. 
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5) To cover the financing corresponding to the United States for the 
second end third stages of construction: 

e) The United States Section upon being, notified by the Mexican 
Section of the bid announcement will Immediately obligate funds 
sufficient to cover the estimated construction costs for the stage 
under consideration. 

b) The Mexican Section will Inform the United States Section when the 
contracts have been awarded providing the specifications end 
catalog unit costs end work schedule. The United States Section 
will set aside en amount corresponding to the monthly expenditures 
In the work schedule. 

c) The personne I des lgneted by the respectIve SectIons shell make 
joint weekly Inspections of the work sites end shell report to the 
respective Principal Engineers on the progress of the work. 

d) The NWC shell formulate the monthly work estimates which will be 
provIded to the MexIcan Sect I on for Its revIew. Based on pare
graphs e), b), end c), end after the estimates described In this 
paragraph have been reviewed by the Principal Engineers, end 
approved by the Commissioners, the United States Section, no later 
then 10 working days after approval, shell deliver to the Mexican 
Section 11 check In en amount corresponding to the work performed. 

6) Exhibit 2 shows en analysts of the approximate total financing, taking 
Into account the costs of operation and maintenance by Mexico during 
1987, 1988, end 1989, as we II as the vel ue of the construct I on or 
repel r contracts underway, end that of future contracts requIred to 
complete the rehabilitation. The future costs have been estimated 
based on unit prices presently In force by the NWC for present 
contracts, applying en adjustment factor since these would be carried 
out In 1990 end early 1991. 

RECOMMENDATIONS 

Based on the above considerations, we recommend the following: 
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A. The United States end Mexico will participate In equal parts In the 
financing of the rehebllltetlon of the three components of the lnter
netlonel project named Morillo Bypass Cenel to evold the problem of 
salinity of the waters of the Lower Rio Grande constructed In Mexico, 
equally financed by the United States end Mexico under Minute No. 223 
"Measures for Solution of the Lower Rio Grande Salinity Problem", end 
No. 224 "Recommendations Concerning the LC?wer Rio Grande Salinity 
Problem•, dated November 30, 1965 end January 16, 1967, respectively. 

B. The United States end Mexico, through the IBWC, during the period of 
rehebllltetlon will take the following measures to evold high salt 
concentrations I~ the waters of the Rio Grande In temporary storage In 
the pool formed behind Anzeldues Dem: 

1) The sellnlty In the waters of the Rio Grande downstream of 
Anzeldues Dem shell be determined besed on the electrical conduc
tivity which will be converted Into dissolved solids equivalent to 
perts per million utilizing the factor normally used et Anzeldues 
Dem. 

2) The weter samples will be teken deity et the seme time by person
nel of the two Sections l.n the morning end afternoon end the 
electrical conductivity 'shell be determined Immediately by person
nel designated by eech Section. The results will be compared one 
hour Jeter end If the difference In reedings teken by both 
Sections Is greeter then five percent, the Instruments shell be 
cellbreted end the sampling procedures repeated. 

3) The measuring Instruments shoufd be Inspected eech dey end cell
breted once e week. 

4) The volume of weter necessary to errlve et eny operating level 
between the minimum storage elevation end elevation 100 feet 
(30.48 m), will be supplied equally by both countries. If the 
operating level Is greeter then elevation 100 feet (30.48 m), In 
eddltlon to complying with the ebove storage obligation, the two 
countries will attempt to melnteln the ownership of stored waters 
ebove elevation 100 feet (30.48 m) as close es practicable to 50 
percent to each country. 
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5) If the salinity of the waters downstream of the dam equals or 
exceeds en average quantity of 1,100 ppm In salt concentrations 
during three consecutive days, the waters from the Anzeldues Dam 
poo I shou I d be evacuated In e vo I ume determIned by the Res I dent 
Eng I nears end approved by the Pr Inc I pel· Eng I nears to reduce the 
salinity of the waters to less then 1,100 ppm replacing the water 
In the.pool with waters discharged from Falcon Dam or eny other 
source. 

6) If water In the pool requires evacuation to reduce Its salinity, 
once the volume to be evacuated Is determined end approved, the 
Res I dent Eng I nears shell determIne the e I evet I on to whIch the 
storage will be lowered. The volume of water to be evacuated end 
charged to each country wIll be determIned on the bas Is of the 
del I y water accountIng. The vo I ume of water evacuated w I II be 
replaced lmmedlet~ly. 

C. The rehab Ill tat I on of the \hree components of the system that avoId 
the problem of the salinity In the waters of the Lower Rio Grande, 
consIstIng of e dIvers I on str;ucture near the mouth of the MorIllo 
Drain Into the Rio Grande, e pumplng·,plent, end e 24-mlle (38.93 kilo
meter) long open end closedlbypess canal, exclusive of repairs of the 
two Fairbanks Morse model XtL ~72q'pumps, shell be carried out by the 
responsible authorities of the Government of Mexico. The rehabilita
tion of the referenced pumps will, ·be .Carried out by the Government of 
the United States. All the work will be carried out under the super
vIs I on of the I BWC fo II owIng the por'gcedures out II ned In thIs report. 
Such rehabilitation would be carried out In three stages _es follows: 

1) First Stege - Beginning October 15, 19S9, end completed et the 
latest on January 31 , 1990. · 

2) Second Stege- The period from April through the end of June 1990. 

3) Third Stege - From October through January 1991. ' 

D. The division of costs, managed In United States dollar~ •. between the 
two countries shell be carried out under the following financial 
arrangement• 
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1l For the first stege, the Government of Mexico would flnence the 
rehebllltetlon of the dreln gete, the pumping plent (exclusive of 
the two o 1 der pumps>, end the bypess cenel from 1 ts stert et Km 
0+130 to Km 9+000, et 11 cost estlmeted et $200,900.00 U.S. 
dollers, end the United Stetes Government would flnence the rehe
b Ill tet I on of the two 35.3 cfs ( 1 ems> , est I meted et $50, 000.00 
U.S. dollers. Mexico's pertlclpetlon In the operation end 
melntenence costs for 1987, 1988, end 1989 will be considered es 
pert of Mexico's shere for this stege. 

2) For the second stege, the United Stetes would flnence the rehebll-
1 tet I on per formed by MexIco of the bypess cene I from Km 9+000 to 
Km 13+800 end the covered reech from Km 13+800 to Km 17+600 estl
meted et 11 cost of $97,000.00, U.S. currency. 

3) For the third stege both Governments would flnence the reheblllte
tlon of the bypess cenel between Km 17+600 end Km 39+062 estlmeted 
to cost $300,000.00 U.S. currency, dividing the costs so thet et 
the end of the construction eech country will heve peld 50 percent 
of the tote! cost. 

4) Expenditures mede In Mexlcen pesos shell be converted Into United 
Stetes dollers besed on the free rete of exchenge esteb II shed by 
the Ben co de MexIco for purchese , on the dete thet 11 contrect Is 
ewerded. 

5) To cover the flnenclng correspon~lng to the United Stetes for the 
second end third steges of construction: 

e) The United Stetes Section, upon being notified by the Mexlcen 
Section of the bid ennouncement, will lmmedletely obllgete funds 
sufficient to cover the estlmeted construction costs for the stege 
under conslderetlon. 

b) The Mexican Section will Inform the United Stetes Section when 
the contracts have been ewarded providing the specifications and 
unIt catel og costs and work schedu I e. The UnIted States Sect I on 
will set aside an emount corresponding to the monthly expenditures 
In the work schedule. 
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c) The personnel designated by the respective Sections shell make 
joint weekly Inspections of the work sites end shall report to the 
respective Principal Engineers on the progress of the work. 

d) The NWC shell formulate the monthly ~ork estimates which will 
be provided to the Mexican Section for Its review. Based on pare
graphs e), b), end c) above, end after the estimates described In 
thIs paragraph have been revIewed by the PrIncIpe I EngIneers end 
approved by the Commissioners, the United States Section, no later 
then 10 working days after approval, shall deliver to the Mexican 
Section a check In en amount corresponding to the work performed. 

£~~ L( .A?6.,__,,.---
Prlnclpel Engineer 

U.S. Section 

Luis Guzman del Castillo 
Principal Engineer 
Mexican Section 



ESTIMATED FINANCIAL ANALYSIS 

E»>IBIT 2 
N:XIOO l.NilED STATES 

IXl.lJIR) IXl.lJIR) 
f><pendltu-es ~l"hres 

~100 lll'ld Mil lnfa IIIIIC8 1987 30,(XX).()() Repa I rs I Cli1S purps (llppi"C»<) 50,(XX).()() 
~100 lll'ld Mi!h fta IIIIICS 1988 35,(XX).()() Rehablllilrtloo Cailud km 9t000-18+800 166,<XX>.OO 
~loo lll'ld Mil I nta 111nc:e 1989 40,(XX).()() Rehab lllilrtloo O:Nered ReBc:h 28,(XX).()() 
Rehab lllilrtloo PulpIng Plent 53,900.00 
Rehab llltlrl"IQ'l km Ot-130-9t000 147 ,(XX).()() 

305,900.00 2A4,<XX>.OO 
<l>IIQ!ftloos <bllgrtloos 

r 

50S ~loo lll'ld Mlllnta1111.01 1987 15,(XX).()() 50S ~la'i lll'ld Ml!lnfa111101 1987 15,(XX).()() 
50S ~loo lll'ld Mil h rta 111101 1988 17,500.00 50S ~loo lll'ld MlllntllllllllO& 1988 17,500.00 
50S ~loo lll'ld Mil h rta1111 01 1989 20,<XX>.OO 50S ~loo lll'ld Mil h rta 1111 01 1989 20,(XX).()() 
50S Rehab lllilrtloo PulpIng Plent 26,950.00 50S Rehab lllilrtloo PulpIng Plent 26,950.00 
50S Rehab lllilrtloo km Ot-130-9t000 73,500.00 · 50S Rehab lllilrtloo km Ot-130-9t000 73,500.00 
50S Rehab. Ca I h co.;t km 9i000-18+8()() 83,<XX>.OO 50S Rehab. <lli h act km 9i000-18+800 83,(XX).()() 
50S Rehab lllilrtloo O:Nered Rellc:h 14,(XX).00 50S Rehab lllilrtloo O:Nered ReBc:h 14,<XX>.OO 
50S Repe Irs I Cli1S purps 25,(XX).00 50S Repelrs ICliiS ~s 25,<XX>.OO 

Z74,950.00 Z74,950.00 

8eiCII'IC8 (<red It) 30,950.00 (dlllrge) 30,950.00 

Flrel <bllf!l!'!loo 

50S Rehab. <lli11 act km 17-+600-39+002 150,(XX).00 50S Rehab. Caih at.:t km 17-+600-39+002 150,<XX>.OO 

Fllllll ~ltlre 119,050.00 Flrel ~ltlre 100,950.00 

ElftN>IlU£ lOT,tL 424,950.00 ElftN>IlU£ 10T1L 424,950.00 

.~ ~ l ,) 


