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April 6, 1979 

Colonel Bernard J. Roth 
District Engineer 

fl1':j10I• (. 
~ ~' (l J F. Ii rt ::; t fl' c l 
! • I•, ; >: 7','J. ;(! 

U.S. Army Corps of Engineers 
P .o. !lox 1580 
Albuquerque, New Mexico 87103 

Dear Colonel Roth: 

A1k,111<,1. I ••111~:.1•oc1 
()l.:[JJltll'>oj, l•·· .. 'i. 
U"\ r\1. "''' 

l~e have completed our review of the Draft Environmental Impact State­
ment on the proposed Middle Rio Grande Flood Protection project from 
Bernalillo to Belen, New Mexico. This Federal action would provide a 
higher degree of protection to flood-threatened areas of the Rio Grande 
Valley. This increased protection would be accomplished lar~ely by 
rehabilitating and/or raising the existing levee system and installing 
additional bank protection works. 

Approximately 92 miles of levee in a 60-mile reach would be raised an 
average of 4 feet. With the exception of levees in the Albuquerque 
Unit, existin\J levees would be torn down and rebuilt to higher structural 
standards. Mitigative and compensatory measures involving grassing, 
planting of trees and shrubs, marsh development, woodland management, 
and woodland acquisition are planned to restore aesthetic and wildlife 
values impacted as a result of the project activity. 

l. I-le classify your Draft Environmental Impact Statement as L0-1. Specifi­
cally, we have no objections to the project as it relates to Environ-
111ental Protection Agency's (EPA) legislative mandates. The statement 
contained sufficient infonnation to evaluate adequately the possible 
environmental impacts ~1hich could result from project implementation. 
Our classification will be published in the Federal Register in accord­
ance ~lith our responsibility to inform the piil>TTCOt our views on proposed 
Federal actions, under Section 309 of the Clean Air Act. 

Definitions of the categories are provided on the enclosure. Our pro­
cedure is to categorize the EIS on both the environmental consequences 
of the proposed action and on the adequacy of the Impact Statement at 
the draft stage, whenever possible. 

We appreciated the opportunity to review the Draft Environmental Impact 
Statement. Please send our office two copies of the Final Environmental 
Impact Statement at the same time it is sent to the Office of Federal 
Activities, U.S. Environmental Protection Agency, Washington, D.C. 

Sincerely,()_, , 

<~fffirJf1mJ 
Adlene flarrison ~-/ 
Hc?gional Administrator (6A) 

Enclosure 
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J. No response necessary. 
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United States Department of the Interior 

OFFIC~; OF THI': SF:CRF:TAHY 
SOllTllWF.ST H~;GION 

!'OST CWFICF: nox 20RR 
/\Lflll(/\Jf.RQllF:, Nf.W ~mx1co H711J:l 

ER-7911 ~I 

District Engineer 
Corr' of Engineers, U. S. Army 
P. C. Box 1580 
All.uquerque, New Mexico 87103 

Dear Sir: 

lllAR 2 3 1979 

This Is in response to your request for our review of the draft environmental 
statement for the Middle Rio Grande Flood Protection Project, Bernal 11 lo to 
Belen, New Mexico. 

We have reviewed the draft statement and find that there are several areas 
which could be improved in describing the environmental Impacts of the project. 
Our comnents on the draft statement are provided as General Comments and Spe­
cific Con•nents as follows: 

7.. GEllERAL COMMENTS 

The statement should be revised to fully address and evaluate the environmental 
impacts of the related Federal actions that will be required as a result of 
this project. Public lands administered by the Sureau of Land Management (BLM) 
are wl thin the project area. The BLM lands to be impacted with construct ion of 
the proposed project, are located In T9N, R3E, Section 7, Lots I, 2, and 3; T9N, 
R2E, Section 12, Lots I, 2, and 3; and T911, R2E, Section 13, Lots l, 2, 3, 11, 
5, and 6 which are located In the Albuquerque West unit on the west side of the 
river and In the Albuquerque East unit on the east side of the river. 

These public lands are 309.35 acres in size. The area has been designated an 
Environmental Educational Area by BLM and is to be used in conjunction with the 
Albuquerque Public Schools. A Cooperative Agreement on the Rio Grande Environ­
mental Educational Area has been entered into between the Superintendent of the 
Albuquerque Public Schools, and the District Manager of ~he Albuquerque District, 
BLM. A right-of-way permit would be required from BLH for any use of this land. 

The project area does Include lands of the Sandia and lsleta Indian Pueblo~. The 
project as presently proposed does not provide for any increased flood protec­
tion of these lands above that presently available. It should be recognized 
th;it if any construction activities does take place on these lands a right-of­
way permit from the Bureau of Indian Affairs would be required. 

fl number of recreational and natural areas have been cited in the report. Some 
of l'h<'se areas have received matching funds from the Land and Willer Conservation 
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2. AR thP. ckg1·~f" of flood pr0tectlo11 reconmK•n<.ff•d wnf: rc•d111·p<f fnrn1 :.PF 
prntpct Ion (69,000 to 72,000 t'.f .s.) to 117,1100, 110 work would ;,,. I"" 
formPd on thf' J\Jh11qt1Prq11e tlnft leVf'E"R. TlH·n.·"'forP, no dlst·orbmw'' wnuld ncr-11r 
In BLM's F.nvlronmPntnl F.durnt.lon /\rP.1. Should fH'rmltR hC' r<'quin•rl on 
Puehlo lmuls, th<."'Se would b0 nrr• lPd for. Jt Is 11nt f111t fcfp<ltPd tltnt 
:my nrcns or f::tr.111.t:IPs ncquired or develnpf"d with fimuwfnl ns~ir:f:1111·(• 

from th<> L:lnd :ind Wi1tf'r Con!-H:•rv<1tlon F11nd wP111(1 hf' conv<•r1·"d from tl11•ir 
d£'sfr.nntP.d ptirposPs. 
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Fund. The Land and Hater Conservation Fund Act of 1965, as amended, Section 6(f) 
states that 110 property acquired or developed wi th assistance from the Fund sha II 
l>e converted to other than pub I ic outdoor recreation uses without the approval 
of the Secretary of the Interior. If such conversion is anticipated, the State 
official resronsible for the Land and \.later Conservation Fund should be contacted 
to initiate the process for obtaining approval of the Secretary of the Interior. 
The responsible official in :levJ Mexico is \.Ii II iam S. Huey, Cabinet Secretary, 
New Mexico Natural flesources Department (Vi 1 lagra Building, Santa Fe, New 11exico 
87~03). Coordination efforts related to conversion should be indicated in the 
appropriate sections of the statement. 

In general, the statement adequately addresses fish and wildlife resources and 
the impacts that wi 11 I ikely occur with project implementat Ion. The statement 
includes specific information and coordinated planning inputs previously pro­
vidt:d by the U. S. Fish and \.Ii ldl ife Service. We are pleased to note that 
considerable effort and consideration has been qiven to fish and wildlife habitat 
loss and the need for mitigation and compensati~n as part of project planning. 

SPECIFIC COMllEllTS 

Project Description 

Page 1-6, Pa1agraph 1.11 - The first sentence states that In the Albuquerque 
Unit fill would be placed on either the land1•ard or river.Jard side to increase 
the levee height. Placing fi 11 on the landward sides of the levee would avoid 
conflict with the Environmental Education Area. It is stated in the last sen­
tence of thi5 paragraph that the random fi 11 source would be from the area 
betv>een the levee and the channel. The location of any borrow areas within the 
Environmental Educational Area would severely impact the integrity of the area. 
It should be clearly stated whether any borrow material Is proposed from this 
area. 

Page I - 7, Section I. I~ - It is stated that random f i II is to be excavated to 
depths of ~ feet or just above the ground-water level. The analysis of ground-
water impact5 should include assessment of the magnitude and significance of the 
changes in evaporation losses as a result of decreased depth to the water table. 

Page 1-12, Paragraph 1.29 - It is stated that 6 nonths to 2 years is required for 
construction of any given section of the project. The time period necessary for 
construction of the total project should be given with an indication of these­
quence of construction of ttie various sections. 

Page 1-1~, Paragraph 1.37 - Considering all the surface disturbance resulting 
from the project a further discussion of revegetatlon Is warranted. For example, 
information should be included on whether revegetation would be through artifi­
cial or natural means and the estimated time required for such revegetatio11. 

\.le note that reconrnendation f.18 of the Fish and \.Ii ldl ife Service's Fish and •..ii ld-
1 i fe Coordination Act Report requested that borrow sites be converted to 
µalustrine wetlands. ~le understand that such v1etland development is part: of 
Alternative Plan Band wi II be proposed for authorization along with other proj­
ect features. This should be clarified in this and other applicablP sectinns of 
the stalement. 
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3. No n"'sponst• rt~qul red. 

4. As the lE.•vet~s Jn the Albuquerque Unit provldP flood prote,·t io11 up t(l 

42,000 c.f.s., no work would he done in this area and, cunsl~qtu·nt·lv. 1111• 
Environmental Education Are<J would not he affe-cf:e.>d. -

5. The impact of horrow actJvjrJes arnl removR1 on ground watl'r h:is IH'"tl 
included Ln paragraph 4.42, pap;1• LV-17, of. tills rev·tscd drafr. 

6. At thls stagi:.• in the planning process, it is premature to gfv<' "1111>t«' 

reffrwd construct.fem period for the enLlre project. A more ;1cc11r:1t(· ti111t' 
frmne would h1• <lev~lopc>d <luring pn:;t authorization s111dles. WhilP !liv 
sequE.~nce of construct ion of th<" v.ariou~; lcvct" sect Ions is l ikewhw p11•ma·­

ture, construction would 1 f.kt~ly lwgin with the Currah~s Unit and prng1p!1s 

dt,WnRt renm~ 
l. IJiscussfons dt>allng with revt"~wtation, i.e., paragraph 1 .. \6, pag1' I ·lh. 

p:1ragr.:1ph lf.36, p.ar,e LV-15, and paragraph 5.011. page V-2. have bt!l'II t•;.:11;111dt:~d. 

8. This fnform:itJun has IJPf'll incorporatPd in paragraph l.'lh, png1· l·~lh, 

nnd paragraph 4.21, pag'' IV-II. 



9. 

10. 

II. 

12. 

13. 

14. 
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t~'ntion is made that denuded areas would be grassed where feasible. Recommend~tion 
;s "r the Fish and Wildlife Service's Fish and Wildlife Coordination Act Report 
indicn•ed th<lt grasses, shrubs, and trees of value to fish and wildlife resources 
shoodd be used for revegetation. Are11s such as haul roads and borrow pl ls wriuld 
b.,n,·,fit from plantings of shrubs and trees in addition to grasses. lla•JI roads 
no<iy be utilized by off-road vehicles. These roads, if planted with trees, would 
be restored to pre-project condition in shorter time. Thus, tree growth may dis­
cou:--;,ge motor vehicle uses. 

Page 1-15, Paragraph 1.38 - The permanent lo'5 of riparian/woodland from the 
Enviror11nental Education Area would be 6.44 acres and 0.76 acres on the West anrl 
East u11it5 respectively. 

Page 1-15, Paragraph 1.39 - The Fish and Wildlife Service in close coordin.•tion 
with the Corps of Engineers and the llew Mexico Oepartrrent of Game and Fish uti­
lized i-l system to determine relative hab1tat values of the riparian woodland. 
Estimates of n<'cessary acreages of management areas are also projected and 
displayed in the Fish and Wi ldl lfe Service Coordination Act Report. Results 
indicated that 750 acres of management area would be required for partial com-
p.,,nsation of woodland losses. It Is Indicated in this paragraph that an 
independent evaluation of mitigation and compensation measures was developed 
s·.,~arately by the Corps of Engineers which resulted in differing measures for 
mitigation and compensation. Tl1ese measure~ are discussed in this section of 
th~ st<olement. The differences between the two analyses should be high I ighted 
with a brief discussion of how the proposed con1pensation .measures included in 
this paragraph were determined and why they are being proposed. 

Environnental Setting \lithout the Project 

Pages 11-33 and 11-34, Paragraphs 2.87-2.91 - This discussion of historical 
floods does not support the project purpose of controlling floods likely to 
result from intense weather activities. It is indicated that construction of 
Cochiti Reservoir has provided protection to the Albuquerque Greater Urban Area 
from spring runoff originating in the Rio Grande Drainage above Cochiti Reser­
voir. These sections should be revised to document and discuss the types of 
floods for which the project is being proposed to provide protection. 

Page 11-40, Paragraph 2. 102 - Mention is made that the greatest factor influ­
encing riparian woodlands has been introduction of tamarisk and Russian ol Ive. 
Undoubtedly, these introductions have significantly contributed to alterations 
of plant communities. However, the Fish and Wildlife Service has concluded that 
past alterations to the riverine ecosystem from agricultural and urban uses has 
had a far greater influence on the riparian woodlands and associated habitats. 
This should be recognized in the statement. 

Page 11-411, Paragraph 2.113 - The plant specie fctalo:~tf'mun <'Ca1'iom1111 is I i~ted 
as being propo•ed for endangered status under the Endangered Species Act of 1973. 
The possible impacts which could occur to this plant from construction of this 
project should be discussed. 

Relationship of the Proposed Action to Land-U•e Plans 

p,,qPlll-3, ParrJqr~ph 3.06 - It ic;, c;t;:,tc·d in thC' luc;t sentence> of Lhis pa1agr.1ph 
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9. Rentnr::1t"fon of nre:tf: dft::turhed :lf: n c-nrn:;c•q11PncC' of proj0ct <'onstr 11 ct fnn 
f.s "' pr(mP pl;mnfnR ohJr>ctJvc. Thir; s11bJec-t w:ir-> dfRc·uss<>tl ln drtall In 
tlu:- mi.tigatton rind ct1mp£>nRation sect.ton of the F'Pnr::fld I ft:-; R(•porf (J\pp(•ndlx I'). 
whfrh lncl11c1£•d mm:;t of th(' itPms mrntJorlt'rl hy tlw SPrvlcP. P.:11·;1gr·nph J .'\(1, 
p.ige f-159 and p;ir<lgraph /4.'J6, p;:igl" IV-15 of th~ envlro11ment;i1. st:1tP1t1(.>llt h:l\'P 
bC'C'O (':Kp;ind0d to lnelu<lf' thC'se <'Onrerns. 

10. As thr dC'RrC'f' of flood protection h.1s ht•P11 Jp~sc•n0d frnni tft:1r pn1 .. -
pnsed In the dr;ift f'11vlronme11tal st:itemC'nt no lnr:.fa>S wo11Jr1 <wt•1ir 011 HT.M-­
~tclm{n·l~tet'('d rlparlrm wnndlarnl. 

ll. WhllP lhC'f:f' ff('ms Wf~re C>Xt<"ns1v01.y r.ovPn'cl fn AppPndlxr~: II nnif y ,,f 
tlu~ lnt(•r-lm Fr:isfbflity RPport, not .~II n.•vif'wPrf: had thP opport111dtv 
to see thC' Fr.,1slhflfty R<~rnrt. Co11s1•qurnl:]y, ;i hrfl•f dif>l'tJs~dnn n11d 1·om·­

pnrison of compPus.-:ttory rnC"rtsurPs prnpnsPd hy e.1ch ::ir.Pncv :1rf> p1 r-ra•nt NI f 11 
AppC"ndix F. ' 

12. Adctltional <lata lrnvc> hePn suppUe~I Ln p<lr"r,rnph 2.<13, f'r1P-.<' l.l-'35 ri.·nnrdfiu~ 
thP typC' of flo<"'cl tlmt the' current propost1l i.s clcsfp.nNI to protl'l't ngrii11sl. 

11. TltC' reference to tnrnnr1sk nml Ru:-islan oJ·(ve lwl11g tltP grr:lt(•st 
ft1ctor influencing the rirmrf;m woncll:md wrm mndP In rPlntfon to tlu-. 
makC"t1p or structure of the plant. romm11nity. Later <llsc11sr.icm In the• pnrn-­
p,r:iph, <'ls well <IR f.n suhsequc)nt pnrngn~phi::;, detn.ils lo:=:r-;<•s of ripnri:rn 
w<1oc11..::inJ rhJC> to orh:infzntion and ngrfc-n]Lure as wPll :1.r:; thPir effc·ct 
on wildlife and thc1r h<lhltnt. P:tr01~r:1ph 2.1011, pngr Jf-/11 has fwf'n rP-
wrftten tr:i rlnrify this fssup. 

Jf1. It w.1s ~t::ttc>d "In Lite drPft env.1ronmPntal st;itf'mPnt thnt thfM plnnt 
spC'~ff:'s prnhnhly does not inlrnbit thf-' rip.-irfan wondl:1nd. This fnrt nod 
prnb.1hJe fmpnctR of i-he proposed plan of nctJon linvP. hf'Pn <lls<'11!'>s11cl 111 
p11rnr,rnph 11. IRg, pngP tV-9. 

1'1. Thlr; p:ir:1grnph hns hC'C"ll moc11f:ff'<l tn n•f)ert tlll~ f;l('t. 
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that m.Jnagement of riverine areas is proposed as a ~~l!. to >iildlife. It should 
h" clarified that management of the riverine are~s is part of the plan for ~i!_:_ 
i_'.!?~!(>l_l__ and c:_~e!!!~~l~'.! of wildlife resource losses due to the project and wi I I 
not provide fnr ~nefi ts to vii ldl i fe. 

The Probable Environmental Impact of Constructing, Operating, and Maintaining the 

F.ilict 
16. The proposed project does not appear to involve an undue commitment of mineral 

rC'sourres; h0\-1ever, a brief sumnation of the affected sand and gravel resources 
in this secti•Jn would improve lhe statement. 

17. Pa9e IV-~, Paragraph ~.10 - The Fish and ~lildllfe Service's report recon!Oend~d 
that compensation lands be acquired as part of p1oject cost and that these lands 
and appropriate operation and maintenance funds be provided to the Mew Mexico 
Or-:>p~Hlm~~nt of Game and Fish. l t is indicated in this se..:tior1 thc..t t.orrov.i areas 
""'Y be al Jo.,ed to decrease in size due to si I tation. It should be clarified 
l'V'hether operation and maintenance funds wi II be provided to insure continued 
mitigation and compensation effects after project developn~nt. 

18. Page JV-7, Paragraph 4. 16 - No mention is made of probable impacts that may occur 
to fishery resources in the drains resulting from removal of overhanging cotton-
1·1ood trees. These possible impacts were discussed in the Fish and Wildlife 
Service report v1hich indicated such impacts as altering water temperatures with 
the elimination of overhanging shading and possible loss of food sources due to 
removal of the trees. These possible impacts should be recognized in the state-
ment. 

19. Page JV-9, Paragraph 4.19 - \Je note that compensation for fish and "i ldl i fe losses 
can be attained by implementing recommended measures. Continued coordination 
1-1i tli our Fish and Wi ldl i Fe Service wi I I be beneficial during the advanced planning 
stages of the projec.:t to identify the specific requirements necessary to provide 
the required compensation. Jn this regard we note that the Corps of Engineers is 
currently including fish and wildlife measures in documents proposing authoriza­
tion for construction. 

20. Page IV-10, Paragraph 4.21 - The Fish and Wildlife Service's Report recommends 
purchase of fallow fields for management to attain riparian foabi tats. Theoreti­
cally, such management is required to compensate for resource values lost due to 
project construction. The management potential of existing woodlands is less 
than the management potential of fallow fields. This relates to the number of 
acres of management areas required to compensate losses. Therefore, less areas 
of fal lm-1 fields (greater management potential) would be required for compensa-
tion. This paragraph should be expanded to adequately consider these concepts 
of n1an~gement requi1-ements. 

21. Page IV-JO, Paragraph 4.22 - Mention is made thilt consideration for drain improve­
IH~~nt structures such as logs, rocks, lm·1 flow dams, and trees be ins.ta I led for 
cnhancemf"nt to improve the aquatic community and recreational use. The Fish and 
~Jildlire Service's report recommended that rlrain improvemPnt structures be pro-
vidf'd to compensate for expected cJegraded drain conditions. Thi5- pArAgraph 
should be clarified to indicate that .Jt least a portion of the pn"v0st"'<l dr;:dn 
impnJVement featun·s wi 11 be re·quirc•d for compcnsatinn of prn_i('ct-cau:.,C'~I losses. 
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16. The impact of the propos(~d project on tlwse rcsourn."s has hc>en dJs··· 
cussed ln paragraph 4.47, page IV-19 of tltis revised dr:1ft. 

17. It Is the Corps of Engineers lntention th01t O&M funds would be pro-
vided to insure opt.imum heneflts from devt!lo1wd marsh :treas a11d a11y p11rchast>d 
l.1nds. The t"efcre.ncP. to allowing some harrow ar·eas to slJt in is 
djrectcd to those borrow areas that would 11ot be convf'rtc>d into m;1n>lit.·H. 

These points have bC'en clarlf1<•d i.n paragraph 1.38, page 1-l7 :lnd paragr;iph 
4.10, page IV-4. 

18. The section of drain and levee primarily addressed by this c·ommt~nr: 
Js a 1.3 mflt~ stretch of the Corn=tles Unit. At the time of thls writing, 
the trees on this section of levee are being removed to strengthen lhe 
levee and prepare for a flood fight in anticipation of l1igh flood flow!;. 
Thus, the evaluation of f.mpa:cts resulting from theJ t removal ti.as hecomt' a 
moot poJnt, as related to the proposed oction. AJthough there an• somt~ 
areas where limited numbers of trees or brush ovPrhang the drnln, tl1(•lr 
association with the RquatJc h1ot1c. communi.ty would requ.i rt.~ furth<:·r st"11dy 
slnce JJffprJnf~ vlt>wpoi11ts exist In the biologic.at community. 
19. As in the past, all a~pects of thf~ proposed action wi 11 h(~ fully 
coordiuatf•d with the Servic<' oud theJr reconunendnt1ons fully Pvalw1t;~d. 

20. Although lhe Corps agrees tlwt· the m.nnagt•m(•nt potent Lal for f;I) 101,-J 
fie.leis is greater than that of exJstJng riparian woodland and n••d (zt·~> 
the S<'lvJngs ln Jond and dollars that this mensure offers, it is lwlif'vt•d 
that the environment.al statement: is not the vPhiele for thl"' diirnt.•mi1wl i1111 

of thls information. ThJs man:igc.1 111t"11t concept 1s d1ficttssPd 111 Appenclfx F 
of the 1ntE•rim FC'as.fhl11ty Report. Also, there ar(:• otlwr fnctt1r:·.> th:tl 
would influence 'tht" conslt.1eratio11 of (d.tlicn fallow or wooded nrc;1s or bot Ii. 

21. Wlii]e no adverse lmpacts to fJsh <rnd w·J Jdl1fe species ;t11d tlit•fr 
habitrtt greater tlwn thc1t experft.•ncpd aH a const.~quPnce nf normal mnfnt1·n-· 
ance activities, thC're would he somt" .lmpairment of n"crv.ntio11;1l p111s11il!; 

along the dr:1in.s. 1-ndlc~ ft Is liPlir-ved tltat a certa111 amount of n·cn•;t 
tiona.J impnlrment is ;u:c~~pt:1blP for t•nli.:1ncl'd flood prou·ct·ion, tli(' 
ft'<t!ilhll ity of pnwidi11g habitat l'.11hant:(•ment featuTPS \i!Onlc\ lw pur~111•d. 

Thl~S(' f(•,al'ures, ns stnted hy th1:- SPrv1ce, would a.·id in compt•nsat Ing for 
rlralu-as~ociatC'd n'cr1;!a.tion impainrll'.nt. Paragraph 1.10, prig(· 1--16 h;i~ hi·i~ 11 
mocJlf·Jpd to rPflC'ct this. 
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22. Pa9" IV-I I, P3ragraph !1.23 - This section should be expanded to discuss th"' 
impacts of the project on the Environmental Educationat /\rea in terms of rPcre­
."'!t:i1n1;iJ and education~) values that could be lost. 

23. rage IV-I?, Paragraph ~.2- - It is stated that the upper one-third of the bicycle 
tr.ii 1, pr~sumably the Paseo del Bosque Bike1•~y, 1Vould be removed during levee 
rehabilitation. This bikev1ay h"s been designated a Mational Recreation Trail. 
\/e recommend th~t an alternate route be provided for this affected section of 
the bikm1ay during levee rehabi l i tat Ion so that the bikeway wi 11 remain con­
tinuou~ nnd not disrupt recreational use. This should be discussed in the 
~t:tt0mP.:nt. 

l_l!_ternatlves to the Proposed Action 

This section discusse~ the impacts of a number of structural alternatives nec.es­
oe;ary to attain the Standard "'roject Flood rrot"ection which i<", a :'esign rJmv nf 
69,000 - 72,000 c.f.s. or the 700 year flood. 

24. Thr discussi0n of structural alternatives should be expanded to include an analysis 
nr the impacts of alternatives necessary to attain a Standard Project Flood pro­
tection of a different design flow. For example a structural alternative of 
'"-<'Viding for a design flow of 42,000 c. f.s. or the 270 year flood would minimi>e 
many of the identified impacts particularly In the Albuquerque Unit. A full 
discussion of the impacts of viable structural alternatives for different design 
flows 1•ould greatly improve the statement. 

Coordination with Others 

25. r~o~ IX-2 - The list of federal agencies and individuals coordinating and con­
sulting on this project should include the Bureau of Land Management. 

lfo ~ppreciat<" the opportunity to review this statement, 

Sincerely, 

~-~~Ofcf~A-1-c~ 
/,iyrrond P. Churan 

'-·- Region;il Environmental Officer 

A-6 

• 
22. Since no work would hf' dom.> -fn thf~ nn~:1, thP rllsc11:::dnn nf imrnf'I~; 
Js n moot po:fnt. Howcvrr, thr lor.s of recn•:it lnna1 .1nd ''il11<":1t forn11 nrc·:rn 
mny lrnvp hf'E~n mfn.fmal. Whf IP thPr(' wou.ld hav(' IH•1•n :i fH'rm<llH'11t lw~s of 
about 7 :l<'n~s nut of 109, thP l'n·~tion of mnn:-:hPs mav v<>rv w1'I I h:tv<· hr>Pn 
nn ;:iss('t to th~ rlevclopmPnt, t'Xp<.111tling n•crc:1tfn11al :ind Pd1w~11 fn11nl (lppor-­
tun:I I" J0s. 
23. SlncE' the /\lhu'11H•rq11c Unit wonld not h(> :1fff•1:t~·d hv '"" prnpo!H'd 
net.ion, the> bikewny would, rorrC'Rpn11<1lnp.ly, not hP nffPrtPcl. 

211. It :I~ not possible to 11'1ttr1fn fl ~tnnd:trd Jlrojr>cl Fl<wd prot(•ct Ion of 
n dffferC'nt deslr,n flow". The Stnnd:ird ProjPct Flood Is n ~p0clff<' dls·­
C"h:iq~e r:1t:e df'fJne<l :1B that flood or fl11w th:tt m.1y h0 t>xpcc·tPd from tlu• 
most sevf'rP comhlnnt.·[on of metl•orologfcal condir·l.<11rn co1wfdPrf'•l r":i~:on:1bly 

clmrnctf'rlstic of thf' gl'ogr:1phf.c:1l :ln'<l :In whi.rh t·lu• hnsf11 fr..: lo<':1tf•<l,, hut 
exrlmling 0xtrc>mr•ly rnrP comhirmtions. LP~SC'r clr>gr0es of flnw protr>cl fnn 
wf're not dlscusspd since it is Corps pol fey l.o provf.de ~rf protP<'t inn 
whenever posi::thlP to hi.p,hly urhmtlze<l .irPrt~ wh()fP s1Hhlen IPVl'f' f:1i l11n• 

m·lght rf"'r;ult in loss of lJfe or catastrnpldc property l.os!-ws. 

25. B0c,1usP coplPs of the envfronmPnt;il stnlPm<•nt nrE> s<'nt t<' thr> llffl1«• 
of the Sf'cretary fn W.1Rhington, D.f.. for dlstrfh11tion to approprl:11r 
interior ag('ncies, onJy the Office of the ~C'Ct"f't:Jry w;rn l"lslNt. Ah>n. 
in thP Reviser! llraft F:S only the orrke of thr SPCrPtary w·l 11 ht> I l~t<·'" 
as a n~::;pond;.,nt sfnr.e the' Corps of Engineers do<'s not know :::.pf•<"irlc:ill~· 

whl.r.h Interior AgPncfes rPspondt~d. 



• 
tff...~ Uniled Slales 
~~ l'l\ Departmenl of 
~?'Y Agriculture 

Soil 
Conservation 
Service 

Box 2007 
Albuquerque, NM 
87103 

.... ~-. 

Colonel Bernard J. Roth 
Department of the Army 
Corps of Engineers 
P. 0. Box 1580 
A 1 buquerque, NM 87103 

Dear Colonel Roth: 

February 26, 1979 

The draft interim feasibility report and environmental statements for 
the Middle Rio Grande Flood Protection project have been reviewed by 
members of our.stdff." We appreciate the opportunity to see these reports 
in draft form and hope that our collillents might be useful in preparing 
the final report and environmental statement. As requested, we are 
returning both copies. 

Our review of the "main report" el lcited the following comments: 

I. The plan should be expanded to present additional information on 
flooding potentials from side drainages. 

2. Page 29, Item a, is unclear as to the meaning of "potential for 
flooding" or "impede existing drainage into the Rio Grande." We 
suggest this item be explained. 

3. Page 15, "without" condition, states that development has been 
unaffected by "inadequate flood protection." We agree that development 
will go on at very high rates without concern for flooding. We do 
not agree with Table 29 on page 131 which states that property 
values will be increased due to flood protection. We believe that 
the demand for valley land is so high, and values have become so 
inflated, that the factor of additional flood protection will not 
add incremental value in the marketplace. lfo suggest that these 
contradictions be rectified in the final reports. 

From our view of the Draft Environmental Statement, we would pose the 
fol lowing co11111ents or questions: 

There is sufficient, detailed, descriptive or explanatory material 
concerning natural resources to understand almost all of the stated 
impacts or purposes. However, we suggest that the final EIS should 
provide additional clarification about: 
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26. 

27. 

211. 

29. 

30. 

JI. 

• 
Colonel Bernard J. Roth 2 

l. 

2. 

3. 

4. 

5. 

6. 

The utilization of borrow pits as managed wetland habitats. It is 
our opinion that excavation to below the top elevation of average 
high water table will provide reliable and valuable wetlands. 
Considering the overall lack of wetlands within the project area, 
and their known value as wildlife habitats, esthetic and recreation 
resources, would indicate that the creation of new wetlands would 
be a project purpose which is in the public interest. 

We suggest that the negative impacts of the loss of tree vegetation 
have been consistently overstated. From the point of view of 
wildlife habitats within the proje~t area, the characteristic is of 
a monotypic bosque, lacking in species diversity, foliage-height 
diversity and age diversity. As wildlife habitat, the bosque would 
be benefited by additional openings to provide herbaceous ground 
cover and additional openings to provide needed wetlands. 

Considering the present bosque from esthetic and recreational 
perspectives also suggests that diversification of the dense~ older 
tree co1mnunitfes would improve their utility and attractiveness. 

It is unclear if the existing Paseo del Bosque bikeway afong the 
east levee would be destroyed, and if so, would it be reconstructed? 

We question item 136, pag·e 1-14, the placement of downed trees 
within the floodway for the benefit of wildlife. llould this nl3terial 
be anchored in some way or could ft float away during periods of 
flood? 

There appears to be considerable indecision about various mitigation 
measures such as wetlands, fishing ponds, recreational tralls and 
landscaping. Our opinion would be that these types of project 
purposes should be maximized. The citizens and elected officials 
of the Albuquerque Greater Urban Area have repeatedly demonstrated 
their interest in utilizing the Rio Grande floodway for these 
purposes. This project provides many opportunities for single and 
joint-venture accomplishment, and we feel that these opportunities 
should be aggressively pursued. 

We found that Section Jl-P-1, Plant Communities, was particularly 
well detailed and helpful in understanding the historic changes 
along the valley. Combined with Ser.tfo~ IV-C, w~fch descri~es. the 
probable project Induced impacts, a rational basis for prediction 
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• 
26. Th(' C:orps cnnc11r~ wlt.h thr> f1ervlce. 

27. We ronc-nr that W()odl:ttHl c:llversi.ty i11 t·C'rms of pl;mt li<'fglil :11Hl dPrndt-v, 
~lp,e, find flJll'r(f'~, :rn to!ell :ts tll<' rrr·~('IJ('(' of op('n :irc•M;, Is lil~lily fmpor-

brnt to th~ rip.1rlnn ~f-1clllrr <·ommunlty. A~ st:lt1•d fn tlu• r11vlnm"wnlnl 
stntement, the existing hoHQlTP IR prng.rC'~;~dnp. townnl~ 111:lt11rltv with 
nnthlt1R <~xcept p(>rfodfc fire to mnlntaln l':irl.v r:t":tgC'f'. This prnftrt'!~~:lon 
wnul.d, :rn eonnnrnted, fC'~11lt In.., momHyplr liosq11P pn1vidl11r, r('WPr <'C-Pf(l-· 
g"lcn1 nlrh'2's tl1<ln"" v::trtc•d rigr hm=u111c wl.th ~nrnP oppn :1r(';i~~ nn(l m<1r~lic":. 
ThP drnft envi ronmP.nt;il stntPmPnt rf"cogui ZP~ thP hC'HPf It R 1·0 h(~ !ind hy 1·Jw 
Ctf'.'1tfon of O(lf'll nren~ <'tOcf rc>grcssfon Of fH'f:ll r!f'V<'lnpmf'Tlf ln pnrag1·:1i'h 11.111. 

r:onv<'rsC'1y, it rC'cnp.nf7.es th<:- ndcf:ltlom1I .lo~sf's to :i I lmft,.d woodJ:111d th:1t 
ldstnricnlly hns hr~·n rf'dllC'f'd in nrPn. This sl~11~ftfv0 fs~nr w:rn linndJPd :ir.: 

ohiectfvr.ly ;lJHI nccur:1tely ns poss.Ihle•. llowPvPr, tl1f• dfsr'11sslnn will 
hP rf:'Vff'wptf to lns1trf' th:it t·IH• tmpnct wn~ :icc11rnt(•ly c1111v1.•v('d, 

2R. Undf'r thf' nr.fglmil.ly proposed SPF f]nod protf'ctfon, th;'ll s0ctfo11 nf 
th0 hi k0wny bPtwf'cn tllP U. f.. 66 rind 85 Hr I dges wo11Jd frnv<· !wen rr>mnv1•d. 
Under the ftf'ms of loC'nl coopc•r<ltlon Jt wonld lmvC' h<'Pll tl1e• n•sprnH~lhl I ftv 
of tl1£" sponsor to rPconr.truct the hfkew;:iy. Hnw1•vPr, 11mlPr r·h" n1rr011t Iv . 
proposed plan of provJding /17,000 r..f.s. flood protPctfnn th0 htl<Pwrt\' wmdd 
not he affect0d. 

29. Hr11shpi1<:1 ~ would h("> strnte~frnlly lornt<'d fn nrp;-ir.; thnt :-ir.-.. rr·111ovPcl 

from ttw mnfn channel and have corrnfd0rnhle fol lng(• th<tt would r<'d1wr> 
the velocity of flooclflow~ <ind trap plnnt nmtPrf:1l thnt mfr.ht flo:it nw;1v. 
This is reflected in parnp,rnph l.15, pa~e 1-11,. 

JO. The deveJopmE'nt 0f WPtlandr-; Is ;i project purposP, rind, ('VPn wflh th(' 
less('nC'd dC'grcP. of flood1ng, would he lnr.1u1kd fn th0 projPct :111tltorfz;1t·iou. 
nevcl<lp1nent of recre:ttion:i.l trai_ls will be. r<:.•tn1mn..-n<l€'d tlnd thorooghlv 
studfed during post-authorfz::.tfon stu<lfE·.'s. Sine<" r<'crE'.1tln11:1I rlPVPlopnu•nf 
involvPs r.ost sh.:iring, more r.oorc1fnatfon would he r<'quired n:-:: th<"' study 
progr£"~Sf>A. Rf'vc>~<"'l·at i.on ~rncl 1 andscnpi11g are n norm::. I pa rt n f nny prn i''<' t 
and W<,u.ld he ;1 pnrt of thti::: prn.fPCt. ThE> Corpi:::, trio, rc·C"ogni?,f'S t·IH' manv 
opportuuJties tht.-1 project nffordA ancl wou.ld p11n=mC' t"ltc~lr fmplr-nw11t:it Ion. 
llowevf!r, with 1 f'SSf'necl degrf>f' of fl ond prot('(' ti on that w l 11 hP rPromm<•mh·d, 
theAe oppnrt.unftJeA wo11.ld corrC"r-:ipondingly hP lPsn<"nPd, <'spr·c.inlly 111 lh.-
A 1 buqucrque re<lt·h whC"re nn \11ork wonl<l hf' perf orme<1. TIH~Ar.) :1np<•ct ~~ h:ivf' 
been "t rengthen<'cl In "uhhcncllng 11, pap,<' 1.-R. 

31. Concur. 
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12. 

Tl. 

34. 

• 
Co lone 1 Bernard J. Ro th 3 

7. 

B. 

9. 

is es tab 1 i shed. ~Je suggest that a good case can be made for the 
overall improvement through created diversity of the existing plant 
communities as will be brought about by the proposed project. 

We suggest that further detail should be provided for Q-1, 2.139, 
on page 11-59, listing the recreation areas to describe the 
recreation facilities and capacities provided. Also "b", "Hunting 
Opportunities", would be more meaningful if expressed as a 
percentaye of the land which is available for public hunting. 

Page Ill··3, item 3.05, should be corrected to indicate that the 
lands acquired for Candaleria Farms Park are outside the east levee 
but within the historic floodplain. 

On page V-1, under Adverse Effects, Wildlife, again we feel that 
the first sentence overly stresses the negative side of tree 
clearing. Very probably, there will be, over time, very little 
actual loss of vegetation. To paraphrase, a lhange of vegetation 
is synonymous with a change of habitat for wi dlife species. 

As summary, if fully implemented, the selected project alternative could 
substantially improve the environment of the valley, primarily through 
flood control, but also through improved esthetic, outdoor recreation 
and wildlife habitat values. Conversely, if only the flood control 
aspects are implemented, there will be environmental and social values 
lost. 

Thank you for the opportunity of commenting on these draft reports. 

Sincerely, 

/d!~t~t'd {l ';?Je{~-~·'--
A. W. flamelstrom ,/t-r­
State Conservatji1'nist 

Attachments (3) 
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• 
32. Addittona] data co11cernlng the actlvities avai.lahle at tJw various 
recreat·Ional areas and areas availab]e for hunt lng havC' been incorporatE'd 
'in par.1graph 2.141, page IT-61. Capaclti~s and uumher of facil.it1ts wen.~ 
not included nnd :It is believed that thls information would not adJ ~uh­
stantlally to Lil~ statement. 

33. Paragraph J.05, pnge lV-3 has been restructured to state that in 
addition to the Candelaria Farms development which Js located In the 
historic floodplain on the landward side of the levees, a portion (1f tlw 
bosque on the riverward sldP of the lev€:.~e and Wl~St of the tlevt~lopmt·nl has 
het'n leased by the State from the OMRr.Cn. 

14. Reference is made to commeilt 27. 
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J6. 

17. 

)8. 

19. 

• 
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UN11EO STA.TES DE:f'ARTMEHT Of"" Ac;RICULTURF.: 

FOREST SERV'C~ 

Region 3 
517 Gold Avenue SW 

Albuquerque, New Mexico 87102 

3500 
FEB 2 6 1979 

Colonel Bernard J. Roth 
District Engineer 
Department of the Army ® 
Albuquerque District, Corps of Engineers 
P. 0. Box 1580 

'-Albuquerque, New Mexico 87103 

Dear Colonel Roth: 

We have reviewed the draft "Middle Rio Grande Flood Protection, 
Bernalillo to Belen, New Mexico" repo.rt and draft EIS. Our comments 
are as follows: 

I. We were pleased to note that some of the proposed revegetation 
of disturbed areas will be to trees and other woody vegetation. 
Suggest utilizing species that are especially suited to 
providing cover, food and habitat for birds and mammals 
endemic to this area. 

2. Suggest utilizing adapted tree species for planting as cover 
and screening around burrow pits, especially where burrow 
pits are to be developed for recreation purposes or marsh 
areas. 

3. A source of additional technical assistance in forestry and 
related resources would be the State Forester of New Mexico 
who is cooperating with our agency through the Urban Forestr,t 
Program. 

4. Suqgest you give some consideration to the harvest and sale, 
as firewood, of woody species that cover areas scheduled for 
construction. This would tend to reduce disposal costs, 
subsequent air pollution, and in general improve the esthetics 
of construction areas. 

5. The management, treatment and uses of the upper reaches of the 
watersheds draining into this Rio Grande River segment were 
given cursory treatment in your report, although the results 
have considerable effect on storm runoff levels. Ownerships 
include the Cibola f:Jtional Forest, the Bureau of land Manage­
ment, Indian Tribal lands, State and private. 

A-10 

)5. The €'mplrnsf~ of ;my TPVf'get<ltlon rt~n would 
ripar:lan VPgf'tntion wht.le concurrC'ntly provldfng 
df'nt, :ii:; wr11 a!-=: Rf•ason:il <1nd migr:itnry spf'cl.Ps. 
olive would also he incorp<'rntPd :Into the> plnn. 

• 

hf' to rr.p 1 :tc(' ri:1 t Ive 
for t·IH"' llC'f'dR 0 f rP.•: f •. 

F.xntfc·r.; ~md1 :is Rm•~l:ln 

%. This sugg<>stlon fa nppreci~tecl .111<1 would hp <'vnl11n!<'cl dnrlllg the 
p l:mn I "Pi nncl clf>sip,n of tlH!se an~ns. 

17. The st1p.,g..,ste<l snurcc- of ndd1t1on;:d. t.C'('hnica1 :iss1~1:mrf' wo 11 1<t h" 
conl:ir:-1·ed during tfiP dPtnf Jed planning nnd rtt:>sign st;igr•. 

3R. This snggestion would ha c•v;1h1ntPcl for fts pr.,c-t·fcnl ;inrl f'crnulmlr 
feCJslhtllty. While some woody plant materl::.l would hC' dl~;pos(~d of r>nmf' 
WOU.Jd he rctainE'd tn bC"tH~fi.t Wf]dfifE' fn tl1f' form or hntsh pflPS ;ind :1S 
ha~ktng nnd root..inr. plnin tn r.r~::itNI m:irshet=:. 

]9. Thf!=: s11h_JPct h:rn hf'Pll ~X(l;rnded In thf' Main Report or t.hr· J11tf~J"illl 
FP;inJ.hillty Rf'port tmdPr thC' lw:idfng of FtoPdfng from Arrovo :ind Sh''"t 
Flow Runoff. 



• 
40. 6. The report states the 100 + year storm will be adequately 

handled by the reconstructed higher levee system 1•ith 
corresponding overlap levees. Does the proposed ~oe 
c!rair.age system have the same capability, thus avoiding 
property damage from the landward side of the levee system 
during the same intensity stonn? 

He appreciate the opportunity to review and comment on this draft 
proposa 1. 

Si nee rely, 

--:;~~:,.· ·<J, ,//r,~~A-- '--
7 / THOMAS G. SCHMECKPEPER 

Acting Regional Forester 

A-11 
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• 
qo. 'l'hP toe drainage system has bec·n designed to ndequntely ae(·ommodnle 
seepage from such a storm. 

A-II 
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UNllEO STATES DEPARTMENT OF AGRICULTURE 

FOREST SERVICE 

Cibola National Forest 
10308 Candelaria- NE 

Albuquerque, New llexico fl7112 

Bernard J. Roth, Colonel, CE 
[)-istrict Enqineer, Dept. of the Army 
l\lbuquerque District, Corps of Engineers 
P.O. Box 1580 

1%0 
February 15, 1979 

1 Albuquerque, New Mexico 87103 

Dear Colonel Roth: 

We appreciate the opportunity to review the draft environmental 

statement. He have no comments at this time and, as requested, 

are returning the draft. 

Sincerely, 

Enclosure 

A-12 
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• 

111. No romm(•flt Ii::: requin•d. 

A-12 
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United States Department of the Interior 

BUREAU OF RECLAMATION 

IN REl'l.V 
REFER'°' 150 

12'.i.l 

SOUIBWEST REGION 
HERRING PLAZA BOX 11-4577 

AMARILLO, TEXAS 79101 

Cnlonel Bernard J. Roth 
District Eneineer 
Albuquerque District 
Corps of Engineers 
P. 0. Box 1580 
Albuguergue, HM 87103 

Dear Colonel Roth: 

Re: Draft of Proposed Interim FeasibHity 
Report, Middle Rio Gnmde Flood 
Protection, BeriialillOtO Belen, 
New Mexico, and Draft F:nviroiiiiiental 
B tat eiiJeiit 

The Southwest Regional Office of the Bureau of Reclamation has reviewed 

the subject statement. We apologize for our lateness in responding; 

however, the enclosed review comments are forwarded for your consideration 

in fjnalizatjon of the subject environmental statement, the interim 

feasibility 1·eport, and appendices. 

E11closure 

Sincerely yours, 

Robert H. Weimer 
Rer,ional Director 

A--11 
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• 3 

Avoendicea 

J~ge A-6J - R[frrPnce t~ proposed connection of the Corrales main canal 
with t!1c, Ar•"!V3l c"lnal and eliminatiug the "Oxbow's" watf:r supply.. The 
P11r1?.au h~s d~t,n-mined it h<'S no authority or rf-'sponsibility in the issu~ 
and thnt nny such propn:;a.l is the responsibility of the Middle Rio Grat:c'.e 
'~0n,., .. r·1·~ncy Dintrict. Mention of the Bureau of Reclamation in re11ard to 
thf' cnnr.1J>cti.ori is incorrect and should be removed. 

It r,houln he pointed ou: that the City of lllbuquerquP hns in the past and 
could in the future arrani;e for water supply for the "Oxbow" by nse of 
the r.ity's Gan Juan-Chama \t.'ater. 

r~ge 11-83, third pan•graph - Change reference of "water accountini> for 
the Upper Rio Grnnde Basin" to accounting of the s~n Juan-Chama Project 
water in New Mexico. 

Draft En~ironmental Statement 

Page 11-26, pnragraph 2.72 - Revise statement that " .•• levees aver"lging 
~bout 1,000 feet: wide ••• " 

Pni:te II-110, pnrur,raph 2.103 - Last full sentence seems incomplete. 

Pnge II-J9, IV-12, and IV-13, Cultural Resources - Because the proposed 
plan includes instz;llation e>f jetty fields, haul roads, borrow pits, high­
way approach changes, and disturbance of ripariAn woodland, we recommend 
th11t on-sj te cultural resource 1mrveys be completed in advance of con­
structjon so thRt jmpacts mny be determined And/or avoided with respect 
to potential archeological sites. 

P.edomation recor,ni?.es the desirability of providing additional flood 
protection within the project a1·ea. 

A-l/1 
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112. /\s thf'sP comments wE'rf' ln('orporafP'1 fn thC' n.-.p:1rt-ment of thP lnt1>r·lnr 
]ctt0r commentJnp, on the drnft f?nvlronlllf'lll.nl :>tntPmPnt, no r<'spPns1• wl 11 
he mnde to thP~E" comm0nts. This ac.tf.011 w.1s cow·urr·NI wft·h vf:t lt'IPpltoiw 

r.onvers<ltion with Mr. Rnymond P. C:tu1r.111, Rcg{orml F.nvfr<llllTif'nlal Offl<·"r 
on ApriJ 23, 1979. 

A-111 
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DEPARTMENT OF MOUSING AND URBAN DEVELOPMENT 

FT. WORTH REGIONAL OFFICE 

REGION VI 

Mr. Jasper II. Coombes, 
Engineerlng Divlsion 
Albuquerque llistrict 
Corps of Engineers 
Department of the Army 
P.O. Box 1580 
Albuquerque, New Mexico 

Dear Mr. Coombes: 

1100 COMMERCE STREET 

DALLAS, TEXAS 75202 

April 20, 1979 

Chief 

87103 

The Draft Environmental Impact Statement for Middle Rio Grande 

Flood Protection, Bernalillo to Belen, New Mexico, was 

reviewed in the Dallas Reglonal Flood Insurance Administratl.on 

Office and in the Department of Housing and Urban Development's 

Dallas Arca Office. No objections to the proposed project 

Lesnl ted from those Yevlews. 

A-1.5 
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43. No response requil'ed. 
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• 
GOVERNOJ-1 

ARUn Klr.JG 

State of New Mexico 

SlA.fE GAME COM.._fl~S!ON 

F URREA. JR .. CHlllRMAN 
AL.9UOIJF.AOUE 

Dlnf:":TOR ANO SECAET~RY 
TO THE COMM1SSION ROBERT H. FORRFSl 

CARLSBAD f!f.R('t.OF.OiSON 

45. 

DEPARTMENT OF GAME AND FISH 

~olonei Uprnard J. f~oth 

District E11girH:"'er 
Corps of Engineers 
P. 0. Box 1580 
Albuquerque, Ne1·1 Mexico 87103 

Oear Colonel Roth: 

STATE CAPITOL 
SANTA FE 

87503 

J,W.JONFS 
ALBUOUEROUF. 

noeER1 f'.(iRIFFIN 
S1LV£R CIPf' 

on FRANKLIN B 7ECC-:A 
GALLUP 

Much 2 3, 1979 

The New Mexico O~partment of Game and Fi-;h has reviewed the Draft Environ­
mental Statement and Interim Feaslbi 1 lty Rerort, Middle Rio Grande Flood 
Protection, Bernalillo to Belen, New Mexico, and I wish to m~ke the fol­
.lowing comments: 

The Department has coordinated our evaluation of the proposed project 
with the U. S. Fish and Wildlife Service. This effort resulted in the re­
port by the U. S. Fish and \llldllfe Service that is Included In Appendix 
G of the Interim Feasibility Report. I concur with the contents of this 
report and believe that cooperative planning during the next two years wi I 1 
result i11 the development of more detailed proposals for mitiqating mea­
sures for wildlife and wildlife habitat. 

I wish to express my appreciation i11 that the planning process to date, has 
developed consi<lero?tion~ for 1·dlrllife protection and th.1t the n~quireme11ts 

of the Fish and \lildllfe Coordination Act of 1965 can be achieved in the 
final plans. 

Tha11k you for the opportunity to revicl' and conrnent upon the draft 5tate­
rnent and interim report. 

cc: II. S. Fhh & >lildlifo S<>rvice 

Sin/;;-ely, 

~-u£;/:;! #7~-~ 
ilarold F. Ol5on 
Director 
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114. No response 1 ~ rE>4111i rer1 .. 

A-16 



STATE OF NEW MEXICO 
NATURAL RESOURCES DEPARTMENT 
FORESTRY DMSION 
P.O. BOX 2167 SANTA FE 87503 
1127-2312 I 

l 

! 
BRUCE KING 
GOVERNOR 

RAYMOND R. GALLEGOS 
STATE FORESTER 

WILLIAM S. HUEY 
SECRETARY 

OF NATURAL RESOURCES 

l - COOl'i·;l(,\TlO;' 
203 

CoJoucl Ilernnr<l J. i:oth, CE 
f)f strict [ngineer 
Corps of E11ginecrs 
l' ,(). Bo>< 1530 
t'1.lln1querque, tfrl 87103 

Dear Colonel Roth: 

Your ref: SOAr:D-EU, February 21, 1979) Draft feasiiJility l~eport, 
lliJdle J:J.o c:rande flood Protection, Bernalillo to llelen. ;;ew ::exico:··----- ----------- -- ·--·-·--- -- ··· -- --·---- ----- --------------

l. Th3nk you for the opportunity to review the draft Interln: 
r~~slbility Report, inclu<lin~ appendices and the draft 
Environr.iental Statement. 

2. He assume that editorial changes will he ma<l~, in-li<..iuse, 
including typo3raphical and spelling errors. 

3. Srn11e speci.fi.c comments follows: 

a. In the discussion on pag" 2U of the !lain lleport, it 
may lie appropriate to mention watershed rcst0rntion 
11\easures cnrr:.i.L!d out by the U.S. Forest Servlcc 011 
Cibola i'lationol f'fJrest lands in tlie Bernalillo water­
sheds. 

b. The discussion of sediment on page 30 1o'ight be en\rnuced 
by data from the sediraent studies currently bein<; con­
ducted by the So.fl and \:ater Conservation Dlvlsion, 
Ucpartmeut of Li.1tural l!esources) State of :rew :ie::5co. 

c. 'l'ht~rr. is nn incnns1st12ncy in tb! !;;1~: •. : li1."'Pf'i W··l't! to 
.i l lu.•;tr;1tl~ t:Jc· pl~<'l. '.'or 1::·:;1;1:)li:~ ···i:,. 1l];tl'.' u.·,.,· 

to sliow 111di~1n i;1m1!; indicatc·s <'. <li;ft•r(:nt \·.'at1!f!>:1l"'d/ 
hydrn1o:·i~· ·rnji"·f't 1,,·~\\:Hh~r: 1 1,orl•,· .. ·1···1· n;· t'.u<:\,iti ·111~1 

; ~·.it! •.• i.!.i:~ 1.. i1 111 ,j., ... _., •' j., t.i· i "1 . .'d 1·l1 int] 11d .. ·:-; t i1" 
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(Response to comments directed to the Draft Feasibility 
Report are included in the Final Feasibility Report.) 
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6. 

7. 

• • 
Colo::~:~ ~·1..r:1~Jri.2 J. i~ct:i 

·· ·'.~r.,·~r:· ~~' 1~·7~1 

Lorre;-,o nnd :-.ern.lta dra.in.:i~es on the Santu i:r.~ '::iti.onnl 
::,,r.,st. ln ndclitlon. t!1e land nt.'lt\l!'< -..1ap, nl"t'' 16, 
<lo"; 11ot cover all of the project, nor due,; Jt include 
l1ndr. of ti1" :::inta Fe r:Gtioual Forest. f. porUon nf 
th<2 lnnd status map of ::rw l!e::lco, pu'-'1i1;J1,•d Jn• thn 
1;nr<"'n11 of L:md l:<inn;;cment (L SOD 000. 1"7:'. ri·~·J.r.cu 
1'1/J) is attaci1cd to illustrate tl~ls ~oi•1t. 

d. j11 r:i11: :?pp-:·1H1i~;! page .:~-46~ the t1:iscu:-;~;.ici1 01 . ~t:-·t.-·­

t·:nter :.:auapement Problcn;s 'indicntc:s tl.i;.:.t t:,'-~ l.nviron­
lilenla) lmprove:aeu t Agency is ti1c desi >"·' ted ;il ;.11111Jn­
:i:::ency. ThjR, 0'1nd other refer(~Ocr=:> to ~-:tati~ ti·~·=ncies. 

neelts to he corrected in vi~· .. ; of thP. reor:·rnd.z~;t:i.on · 
of State f~overnj:;ent <ln<l subseouc1'! t rC'nn:d ;1.~ c< ;..;n ··,n 

State 11gencies. In this r.11se, it 3~·rmld n·"ci th<>. 
i:nviromnental Improve; e:1t Division of t!:c ;lea.I.th :md 
F.avi ron;ocnt Departr;\e.nt. 

ri.. ~ln pagP. A-7S'.'" in the sut:"!n.nry of tl:e se~tJ.or:. Oi'i: 1\rt·0 ... .-o 
3nd Sheet r lm-! ~.unoff' interior floodii1;~ is r•?CO'mi~ec\ 
a" :i sl:;nificnnt problen. It ls ,_lifficult to conce:l.ve 
th:1t this problem is "., ••. com11lctely unrelated to 
t:w :'.io Crande and .its c::istin:', levee sv:;t>.!;.•''. .:e 
foel stronr,ly that this plan a~d tile pl;ns for con-· 
trolin-: interi.or runoff shoulci be inte~r:1ted - <1t 
least to the point of discussin:; and m;alyzlnr; Jio•.-: 
one effects the other. Perhaps it is "old i111t'', l>ut 
two basic .flood control proble;:1s co::1c to 0.1.lnd: 

(]) Jlow <lo interior flood ';aters ~et throu;;it the kvces 
at all stn~es of the mnin sten? 

(2) 1:hat l1appens if th.? standnrd project flood is e::­
cac<led and flood waters are trapped behind the ll'vees? 
:;e feel thnt reei::mlnation and cvalur:tioto of this 
r;cction, be.:::;innin:; on pa;;e ;\-75 is in oruei:. 

4. In reviewing tbe draft Environ:nantnl Stata:11e .. t, lt .:ip­
pcars that the Division of St.:l.te l:'o.:ce.~try ti11:cu:;'' its 
Urban and Cor.1munity Forestry and nt!wr pro;;rams .oav he 
nhle to provide assistance durln~; ve :o•t,1tion modHicaU.on 
p"rlncls of the pJnn. 

J, 
) .' '. C j I ! 1, j ~,.; .• ~ ·, 1· ! ; i. : ·•',[; •• •: 
tun it i1_•s. ·1eY.·.»\'.·:· 0 ,·(',?) ::trO!lf_ 1. ti.;' l. a•1-: t:. · · · J tr· 1·:-:I , 1 l 

·1··1;· •:'•'' •. _,, : ·~ : 

A-18 

46. The D:lvf.s1on of State Forestry would be contactPd d11rln11 th<' rlf'f·'1! l"d 
plann1.ng and design stage for its ideas and recommPndationR for rPveg<'­
tation and marsh development. 

47. Tlds subject has been expanded i.n the Maln Report "f tlw lnt,..-1111 
Feaslhil ity Report under the sub.Ject hPading of Fl ond i ng from Arrovo nnrl 
Sheet Flow Runoff. 
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• 
Colonel Bernard .J. l'.oth 
F~hruary 2(3, 1979 
i'u .. ~c: ] 

by upstream landowners/wanagers should bP. di,,cussed in the 
plan - Jn p11rtlcular, those raearrnres that ~'ill reduce 
fl<>od p2aks in the project area. 

6. l'lcasr~ chnn~e your mailing list: 

Fro1:i; Robert Adams 
•iew :;e>dco State Forestry Dept. 
P.O. llm: 2167 
San ta Fe, Nii 37.503 

To; l'.ay;nond i:. Gallegos, State Forester 
Division of State Forestry 
r .o. 1;ox 2167 
Sau ta Fe, i.I~·i 37503 

l.f ve c:rn provide additional lnforillation or furtiwi: review, 
please feel free to call on this office. 

P.RG/tdh 
Htch: (l) 
r:nc.: (2) 

1. 
2. 

Feasibility Re~ort (Vols. I & II) 
Draft EIS 

cc; iiill Troxel, FS, h-3, S&PF 

A-19 
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• PLANNING OIVISIOM 
(STATE CLEARINGHOUSE) 

REVIEW CERTlflC.\Tl011 FORl.1 ===================== ~ ============ 

TO: 

STATE PLAN Ill ING DIVISION 
DEPT. OF FINANCE ANO ADMINISTRATION 

505 DON GASPAR 

Department of the J\rmy 

SANTA FE. NEW MEXIC087503 
15051827 -2073 

SUflJECT: ___ PRELIMINARYREVIEW 

_____ FINAL REVIEW 

___ STATE/ AREA PLAN 

_l{___E.l.S. 

DATE: March 9, 1979 

PROJECT Tll LE: Middle Rio Grande Flood Pro_t~~~on __ D_~r:nalillo to Belen 

APPUCANT: ___ D-:_partment of the Army 

FEDERAL CATALOG NO: __ l_2_._l_0_6 ____ _ 

FEDERAL AGENCY: _-"D"'e"'p"'a~r'-'t"-m~e"'n~t~o=-f_D"--"e=-fe=-nccs=-e=----

SAi NUMBER: 9 02 11 042 

PROPOSED FUNDING (PER 424 FORMI 

AMOUNT 

FEDERAL 

APPLICANT 

STATE 

LOCAL 

OTHER 

TOTAL 

FOR FINAL APPLICATION ONLY: 

REVIEW RESULTS: 

48. __ __)L_ The application is supported. 
\-----The application is not in confllctwlth State Areawide or local plans. 

{ v ______ Comments are attached for submission with thi• appttcation. 

Ml~ 

You may now submit your application package, this form and all review comments to the Federal or State Agency(sl Ir 
whom action is being requested. 

Pl<>ase notily the Planning Division IClearinghousel of any chan11es in thi' p1oject. Roler to the SAi number on All cot'espo 

'·' 
rl•mc:epert~~/L~~thisproject. -~ 

·----TE~ALAS -~ ANCE 
{\MDRESE CH 
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SIERRA CLUB 
ALBUQUERQUE GROUP 
P.O. BOX 25271 
ALBUQUERQUE, NEW MEXICO 87125 

March 25, 1979 

HAND DELIVE1IBD 

Colonel Bernard Roth 
Albuquerque District 
Corps of Engineers 
United States Army 
Federal Building 
Albuquerque, New Mexico 

Dear Colonel Roth: 

We enclose an original and two copies of the 
comments of the Rio Grande Chapter of the 
Sierra Club on the Corps' proposed project to 
raise the levees along the Rio Grande from 
Corrales to Belen. 

We appreciate the assistance which you and 
your staff have provided. 

A-21 

12:1. 
Kevin V. Rei 1 
Chairman 
Rio Grande 
Task Force 
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• 
COMMENTS OF THE RIO GRANDE CHAPTER OF THE 

SIERRA CLUB ON THE CORPS OF ENGINEERS' 
DRAFT FEASIBILITY REPORT AND 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 
CONCERNING MIDDLE RIO GRANDE FLOOD PROTECTION 

FROM BERNALILLO TO BELEN 

The Sierra Club submits the following comments on the 

Corps of Engineers' Draft Feasibility Report and Draft 

Environmental Impact Statement concerning increased flood 

protection along the Rio Grande from Bernalillo to Belen. 

The Albuquerque Chapter of New Mexico Citizens for Clean 

Air and Water, the New Mexico Mountain Club, and the 

University of New Mexico Mountain Club join in these 

comments. 

The plan recommended by the Corps in its draft Report 

would rebuild or raise the levees along the Rio Grande 

from Bernalillo to Belen to provide protection from a 

flood of approximately 72,000 cubic feet per second 

(c.f.s.), a flood which the Corps estimates may occur only 

once in 700 years. 

I 

The Sierra Club is strongly opposed to any plan which 

would rebuild the levees in this stretch of the Rio Grande 

A-22 
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49. 

• 
to provide protection for a flood expected to occur but 

once in 700 years. We are opposed primarily for two 

reasons. 

A 

we also oppose the Corps' proposed project because it 

would cause severe damage to the riparian and woodland 

habitats of the Rio Grande. The Rio Grande Valley is the 

only major flyway for migratory birds for nearly 300 miles 

to the west and for over 100 miles to the east. In addi-

tion, the Rio Grande bosque environment is unique in New 

Mexico. The Draft Environmental Impact Statement states 

that if the pcoposed pcoject is carried out, 750 acres of 

bosque will be destroyed by the creation of borrow pits 

for material to construct the levees, haul roads to carry 

the material and construction equipment to the levees, and 

by the area taken up by the rebuilt levees themselves. Of 

this 750 acres, 281 acres will be permanently lost as a 

bosque ecosystem because they will be covered by the 

levees or will be adjacent to the levees and will have to 

be kept clear for maintenance purposes. The remaining 

acreage will be allowed to return to bosque, but this pro-

cess will take at least 40 years. In the meantime, severe 

-2-
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49. While th(>re would have been a permanent loss of a maximum of ahout 286 
acres of riparian woodland with SPF flood protection, It 1.s thought that 
the proposed mitigation and compensation measures, im·luding m;irsh cfovelop­
ment, management of riparian woodland purchase and managPrnent of cotton­
wood woodland and/or fallow land; and grassing and landseaping in addltlcm 
to providing increased age and species divers:! ty wl tld n the wood! and itself, 
would have benefitted the riparian biotic cornmuni ty or at I east E•qua led 
preproject values. With the degree of protect inn current I y n•c.ornrn••nded 
the disturbance of the woodland would be far less and, cnrr<'Hpondingly, 
the m.itigation and compensation measure that would have hec>n prov·lclecl. 
While there would be environmental disturbance tn eltll€'r eas<:>, the miti­
gation and compensation measures do have quite favor11hle 11spPc.ts for th•• 
riverine biotic communi.ty as well as for increased recrentlonal. lw1wfits. 
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51. 

• 
damage will be done to the transient and permanent popula­

tions of wildlife. 

The destruction of the bosque will significantly reduce 

the habitat of a wide variety of wildlife which currently 

live in the bosque, including quail, pheasant, raccoon, 

beaver, and foxes. In addition, the destruction of Ehe 

bosque will provide fewer nesting and feeding areas for 

migratory birds and this may have adverse effects on many 

species of these birds, including the rare and endangered 

whooping crane. The creation of haul roads will open up 

the remaining area of the bosque to motor bikes and other 

off-road vehicles, which will further. adversely affect the 

aesthetics and wildlife environment of the river. We feel 

that the adverse environmental impacts of this project are 

magnified by the fact that this riparian wildlife environ-

ment exists in an increasingly urbanized area where it has 

special value and thus should be damaged only for the most 

compelling of reasons. We do not feel that protection 

from a flood expected to occur but once every 700 years is 

sufficient to justify this destruction. 

We note with a great deal of concern that, on plate B-3 of 

Appendix B to the Draft Report, a borrow site has been 

-3-
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50. Proposed miUg11ti0n nnd compernrnt1on mNrnurPR nre for thr i''"f"'"" 
of nvoiding 11dverse lmp11cts to wildlife habHnt nnd dPpPnd .. nt w II ell if<'. 
lt is bE>lieved that thf' proposE>d measur<'s woulcl clo thl" :intf would 111al111·:ii11 
or 1ncreitse nesting and feeding "re:is for the ovPr'1JI '"""l"" 1'c>mm1111lty. 

While on a much redu<:ed sea] e m:l.t ip,a ti on nn<l compenHn t f on Ill<''"'" n•fl prof"'""'' 
for the lesser degrE>e of flood protectfon should 11cro111plfsh th,. """"' r<'"­

sults. The whooping crnm~ shonld not he 11dversely nffect<'cl by elthPr 
degree of flood protection. The <lPvelopment of hnuf rnmlR wn;dd not "I'''" 
up the renmining area of the hosque to motor hikf's rind nthPr off--rond 
vdlicles. These roads would be blocked by physlnll h11r.-ie1·s ::111cl/or 
by naturnl or artifici11l revegetation. While the effects of SPF flno<l 
protection could magnify the neg11tive impacts nll'.rently exert· pd on t "" 
woodland by concentrated \1rb11ni.zation w.itho11t mltlgntlvP mul cnrnp<•n,rntnr·y 
measures, proposed meaBures woultl protect 11nd quit<' posslhly enhnm·p wl l•l­
Ufe and recreational values. Under the recommended 1,2,000 c.f .s. ,J,>gr<'f' 
of flood protection, the bosque ln the most urhnnized r<'rteh, I.e. thP 
Albuquerque Unit, would neither he adversely affected or he1wfit1Pd. 
Mitigative and compensatory me11sttrf'S for bosque are11s outs.Ide th<' I\ I lrn-­
querque Unit could benefit theB<:> areas 1·hrongh "''"'"P-.Pment nrnl I 1wrPmH'<I 
habitat dtvE>rsity. However, with eftlier pJ1m, then• would lw n r<>dtwt inn 
in the riparian woodland. 

51. This oversight hns hNm corrected. llnwevf'r, th" proje!'t rlrll'S off"··1-
the potential of improving thls nre;i hy enlnrgfng :111d rl<'<'p<•nlng It. 
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53. 

• • 
placed in the middle of the ox-bow wetland area. We have 

been told by an employee of the Corps that plate B-3 is in 

error. We expect this error to be corrected in the final 

report. 

The Corps' Draft Environmental Impact Statement does con­

tain a plan to mitigate the environmental damage which the 

project would cause. The Fish and Wildlife Service also 

has proposed a mitigation plan. If the levee plan were to. 

be carried out, the mitigation plan of the Fish and Wild­

life Service must be implemented. Mitigation plans, how-

ever, are poor substitutes for leaving the natural envi­

ronment intact and are not able to make whole in any real 

sense the damaged environment. Furthermore, the Corps has 

not given--and apparently cannot give--any assurances that 

the mitigation plan which it has proposed would be car-

ried out. 

Both the Corps and the Fish and Wildlife Service mitiga­

tion plans call for the management of the bosque environ-

ment by a governmental agency. We recognize the need for 

proper management of wildlife in the bosque and endorse 

the concept that this management ought to be provided 

for. Such a management plan should not be made contingent 

-·~-
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52 .. Much additional plarndng, investigatlon and coordlnat Ion m11st he 
accomplished before a final mitigation plan is dPve·loperl. Al,;o, th•' 
revised degree of flood protection has suhstantlafly red11c<>d the lnltlnl 
mit:l.gation plan. The reference to the "natural environment" I,; not strictly 
correct since the riverine area has been modified by man for a consJd.,r­
able period. Also, changes to an area, including mitigation plans are 
not always detr11nented. Mitigation and compensation plans wll l h<> includPd 
as an integral part of the proposed plan of action recommendE'd to <:011gn•Hs 
for authorization. Other than this reconnneodation the Corp" cannot glv<• 
any assurance that the mit:i.gatioo plan would be authod zed. Once authorized 
however, it would he implemented. 

53. Concur. 
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upon the approval of the Corps' levee project: It ought 

to be done whether or not the proposed project is 

approved. 

B 

We also oppose the proposed project because it would be 

extremely expensive. The Corps has stated that the pro­

posed level of flood protection would cost the taxpayers 

48 million dollars at current values. Construction on the 

project, if it were approved as drafted, would not begin 

until 1983: and if inflation continues to be with us, the 

cost of the project in 1983 will be considerably greater 

than 48 million dollars. Of that 48 million dollars, the 

Corps' documents state that 8.5 million dollars will have 

to be provided by the local taxpayers. If the changes in 

water policy proposed by President Carter in June go into 

effect, the state and local contribution to this project 

would increase to 12 million dollars. 

The Corps' draft report attempts to justify the cost of 

the project by the use of benefit/cost ratios for various 

.stretches of the project area. We note that many of these 

ratios are low and that they are based upon broad, un-

-5-
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(1\s the remainder of comments are concerned pri.rni!rily wit:h 
the Feasibility Report responses to t11<>Re c:nnun"nt:s "r·r, 
jncluded in this report.) 



l _ 

• 
substantiated assumptions concerning both future develop­

ment in the flood plain and the monetary value of that 

developr:ient. The Sierra Club views these ratios with 

skepticism. The projected extent and value of development 

in the flood plain is purely conjectural and, in our 

opinion, self-serving. The Corps has been given the 

responsibility to see that inappropriate development does 

not occur in flood plains. We expect this obligation to 

be carried out. We feel that the preparation of such 

benefit/cost ratios should not be left to the agency which 

will benefit if the project is approved, even if those 

ratios are reviewed by the Office of Management and Bud­

get. These ratios should be prepared in the first in­

stance by an agency independent of the Corps. 

Even if we assume for the moment that the Corps' bene­

fit/cost ratios are on the whole accurate, we have far 

more pressing needs in our community than 'providing pro­

tection from a flood which will occur but once every 700 

years. In this day of limited bud~ets and resources, the 

need for the proposed flood protection does not justify 

the expenditure of scarce public funds that could be 

better spent elsewhere. 

-6-
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• 
Despite the high cost of the proposed plan, it would still 

not provide complete protection for the project area if 

the 700 year flood were to occur. The levee project will 

only provide protection from river flooding. If a storm 

of the magnitude required to cause a 700 year flood oc­

curred over Corrales, for example, much of the damage to 

Corrales would be done by water flowing through the vil­

lage toward the river. This damage from "sheet flow" 

would not be prevented by the rebuilt levees. The levee 

system, in fact, might actually aggravate the problem by 

preventing water on the landward side of the levees from 

reaching the river. 

II 

The Albuquerque City Council and the Middle Rio Grande 

Council of Governments have endorsed a modified version of 

the proposed plan. These bodies have opposed raising the 

level of flood protection currently provided to 

Albuquerque but have endorsed raising the level of pro­

tection for the areas north and south of Albuquerque to 

that of Albuquerque. Albuquerque currently is protected 

from a flood of 42,000 cubic feet per second, a flood 

expected to occur once every 270 years. 

~­
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• 
The Sierra Club agrees that the Albuquerque area needs no 

greater degree of protection than it now has. Indeed, the 

Corps of Engineers in its August 1976 revision of its 

"Plan of Study" for the Albuquerque Greater Urban Area 

stated, at page 40, that the levees protecting Albuquerque 

are adequate from the standpoint of both capacity and 

structure. We have not seen any data which adequately 

explain why the Corps has changed its position on the 

adequacy of the Albuquerque levees in less than three 

years. 

The Sierra Club does not endorse the idea that all of the 

levees between Corrales. and Albuquerque and between 

Albuquerque and Belen should be rebuilt to provide 270 

year flood protection. Many of these areas are not in the 

process of becoming urbanized. We feel that nothing 

should be done to the existing levee system except in the 

areas of extensively developed communities such as 

Corrales and Belen. The Corps estimates that the levees 

in Corrales provide protection from a flood expected to 

occur once every 19 years and the levees in Belen provide 

protection from a flood expected to occur once every 26 

years. It may well be that these two populated communi­

ties and perhaps some others in this stretch of the river 

-3-
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should have greater protection than they currently have. 

However, any project to rebuild these levees should be 

part of an overall coherent approach to flood plain man­

agement and erosion control in the Middle Rio Grande 

area. 

It is the Sierra Club's position that man-made devices to 

control the flow of the river should be kept to an abso­

lute minimum. The flooding of a river is a natural and 

necessary process, much like forest fires caused by 

nature. A river flood removes silt from the riverbed and 

reduces the danger of disastrous floods, much in the same 

way that periodic fires caused by nature prevent the 

build-up of undergrowth in a forest which, if allowed to 

remain, would greatly increase the damage caused by later 

fires. Man-made devices, such as levees, are, at best, 

stop-gap and temporary measures that very often, in the 

long run, merely aggravate the problem which they were 

created to cure. 

The current situation in the Rio Grande is a good example 

of the results of man's efforts to control the river. The 

three dams immediately up-river from Albuquerque--Cochiti., 

Jemez and Galisteo dams--were built for flood protection. 

-9-
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• 
They have decreased the peak flows of water through the 

~io Grande and have thus decreased the ability of the 

river to carry silt from the riverbed. In addition, the 

existing levee system has constricted the bed of the river 

and has prevented sediment from being deposited by the 

river on the land to the landward sides of the levees. 

These two constrictions on the river--plus the increased 

ero3ion of"the watershed area--have caused the Rio Grande 

to "silt-up," with the result that the bed of the river is 

in many places a number of feet higher than the land to 

the landward sides of the levees. In a natural environ­

ment, the bed of the river would be in the lowest area in 

its valley. In the present situation, if the levees of 

this elevated river channel were breached by a flood, the 

flood would do much more damage to the surrounding area 

than a flood occurring in an untampered-with channel. The 

only permanent solution is for us to learn to live with 

the river and to keep artificial controls on the river to 

an absolute minimum. 

Thus, any reconstruction of levees along the river must be 

part of an overall coherent approach to flood plain 

management and erosion control. 

-10-
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The most important element of this approach must be a 

strong--and ~tronoly enforced--system of flood plain 

zoning to severely limit and prevent further development 

within the flood plain of the river in areas not already 

extensively developed. Under the current system, all of 

us are subsidizing the few who choose to live in the flood 

plain by paying for a levee system to protect those 

people. A strong plan of flood plain zoning for areas in 

the flood plain not extensively developed would eliminate 

the need for greater flood protection in the undeveloped 

or less developed areas. 

Secondly, this comprehensive approach should include an 

aggressive program of watershed management. Overgrazing 

and poor construction practices have caused increased 

erosion in the Rio Grande watershed. This erosion has 

caused large amounts of sediment to be carried into the 

river. In addition, the lack of vegetation prevents 

precipitation from being absorbed into the watershed: The 

water quickly runs off the watershed into the river, thus 

increasing the flow of the river and the danger of flood­

ing. This program of watershed management should include 

the strict control of grazing, timber cutting, farming and 

construction practices to decrease substantially the ero-

-11-
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sion of the watershed. An intensive program of seeding, 

planting and terracing the watershed should be undertaken 

in those areas where erosion has already occurred. Small 

catchment dams should be constructed along the tributaries 

of the Rio Grande to slow the flow of water into the 

river. This plan for watershed rehabilitation would, of 

course, cost money; but it could go a long way toward 

reversing the alarming trend of increased erosion and 

aggradation of the riverbed currently present in the Rio 

Grande. 

Thirdly, this comprehensive approach should provide for 

the controlled release from Cochiti dam of large amounts 

of water of sufficient velocity to carry away the silt in 

the riverbed and thus to degrade the channel. This plan 

for controlled release would have to be carefully coordi­

nated so it would not jeopardize water rights and so it 

would not damage the irrigation systems along the river. 

If the bed of: the river were lowered by a number of feet, 

the danger of a flood of a capacity sufficient to top the 

existing levees would be greatly diminished. 

In conclusion, the Sierra Club strongly feels that the 

reconstruction of the levees in the communities to the 

-12-
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north and south of Albuquerque should be part of a com-

prehensive approach of flood and erosion control, as out-

lined above. Any reconstructed levees in this area should 

be kept as small as is necessary to protect the property 

already located in the flood plain in these communities. 

In addition, there should be guarantees from the federal 

go•1ernment that the mitigation plan recommended by the 

Fish and Wildlife Service for the environmental damage to 

be caused by levee reconstruction in these communities 

will be implemented. 

Rio Grande Levee Task Force, 
Rio Grande Chapter, 
Sierra Club ,--- l 

~ /! ' / . / ·, .. · By~ (/., N:,t,,g( 
Kevin V. Reilly, ("', 
Task Force Chairman \ .\ 
P. o. Box 25271 ~" 
Albuquerque, New Mexico 87125 

Submitted: March 26, 1979 

-13-

• 



4. 

• [n l'llE UNIVERSITY Of NEW MEXICO 0 ALBUQUERQUE, NEW MEXICO "'" 
1 LJ DEPARTMENT OF UIOl.OGY 0 TEl.!lPllONE 505: 277-3411 

The Honorable Ann Dunlap, Mayor 
The Village of Con::ales 
Corrales, N.M. 87048 

Dear Mayor Dunlap: 

12 ,March 1979 

'l'he purpose of this letter is to provide you with a comment 
re<Jarding the proposed lAVP.<> .recon>;tn1r.tion p1'rn r.urrenlly under 
consideration by the Army Corps of Engineers. My intent is that you 
may introduce this statement into the record at tonight's hearing 
011 this subject. 

Jn reviewing the report of the Corps, especially the environmental 
sectiou, I noted with interest the list of agencies, officials, and 
others that had been advised of the availability of the report. My 
concern is that the Biology Department at the University of New 
Mexico has never been consulted in the preparation of the limited 
environmental study, and is not included on the list of agencies 
notified of the report. This ommission seems to me to be important 
because the UNM Biology Department specializes in environmental 
biology, has a national reputation in this subject, and has a large 
staff of people whose specialties for many years have involved 
the environment and life of the Rio Grande Valley. Obviously it 
makes sense to utilize local experts. I would hope that when 
the definitive impact study, as recommended by the Fish and 1'1ildlife 
Service, is planned, local expertise, including that of the many 
interested and concerned specialists in our department, is 
involved. 

Si.ncci:cly, 

,>(fl {)(} / 
/, __ f_;;/)\,\O..Yp--y 
l -lames S. Findle1 
IJ>ro fessor and Chairman 

A-JS 
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54. Much of the biological data presented in the nraft F.nvlronm<'ntal 
Statement was obtained from UNM publ.lcations, from matedal dc,veloped at 
UNM, and from occasional consultation. Also, material from New Mc•xlco 
State University was utilized. UNM will be equally cons.ldPred for per­
forming detailed biological studies along wi.th other Universities and 
organizations. It is recognized that UNM contains a national r<>putation 
in this subject and that personnel have considerable knowlet!gf' of the 
riparian ecosystem of the Rio Grande in th.ls area, 
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-:'he Honorable Ann Dunlao, Mayor 
The Village of Corrales" 
Corrales,-~ew ~exico 

Jear '·'ayor Dunlap1 

12 :.:arch 1979 
F.0. Box 44 
Corrales, N.M. 87048 

The purpose of this letter is to put Qn record certain 

remarks concerning the proposal by the Army Corps of Engineers 
to rebuild the levees on the river side of the Corrales 
1'iverside drain. We hope that you will enter this letter into 
the record of the hearings to be held tonight in Albuquerque. 

lie are concerned that the ACE plan does not address itself 
adequately to two problems1 

(1) Much of the flooding in Corrales comes from heavy 
rainfall on the I/est Mesa with attendant runoff down the several 
arroyos that empty into the Corrales floodplain. The ACE plan 
addresses itself only to flooding which may result from from high 
water in the channel of the Rio Grande resulting from local 
rainfall in a restricted "uncontrolled area" ~ Cochiti, 
Jemez, and Galisteo resevoirs. While we obviously would like 
to be protected from flooding from any source, we feel that the 
most likely flooding in our area is from A'est Mesa runoff and 
from snowmelt. The latter is presumably taken care of by the 
existent dams, and the former is not dealt with by the ACE plan. 

(2) Tbe riverside area in Corrales harbors one of the very 

few remaining stands of Rio Grande cottonwood gallery forest. 
At best, the extent of this type of forest was very limited, 
to parts of Arizona, New Mexico, and adjacent Texas. Most of this 
forest has been sytematically destroyed (much of it by the Corps 
of Engineers and other Federal agencies). None of this destructior 
t:as been preceded by an ad~q uate environmental impact study with tr. 
goal of assessin~ how much of this habitat is left, what unique 
species are bein~ destroyed, and the like. The present case is no 

exception. The fact t~at biologists employed by the Corps have 
rna~e studies is comDletely irrelevant because of the obvious 

. A-% 
··---~.P.r .. fl.D!_t._af_t-c.::..e..re_;:;.:r-:: -:-it,' s._i_s......n.c~o:::i . .-=1~.~~--0..~-- ............ , ___ ... _._..~.··---
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~ayor Dunlap - 2 

de cer~ainly do not suggest that someones home be put in 
jeopardy simply to save a few trees. Our own home, in which we 
have lived for 18 years, which we built with our own hands, 
and in which we have raised our four children, is subject to 
flooding if the riverside levees fail. #e do suggest that 

before a possibly irreplaceable natural resource is subjected 
to destruction by Army bulldozers an,· adequate impact study 

be ordered and alternative ways of providing added protection 

be seriously studied. 
As a final note, as one who has reviewed and participated 

in many environmental impact studies, one of us (Jim) is 
fully aware that a commercial enterpreneur (such as the ACE 

~S in this case) can buy any kind of impact study that is wanted. 
It would seem especially important in this case that the contracto: 
who conducts the impact study be selected by an independent and 
impartial body, and that the contractor not be a commercial 

environmental assessment company. 

Sincerely, 

A-37 
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Evaluation of Section 404(b) Guidelines 

Potentially Affected Parts of the Channel. 

1. Riparian Woodland. As stated in Section I 404 ;ls applicable 

to "waters of the United States. 11 This applies to the Rio 

Grande. However, the limit of jurisdiction is defined as the 

"ordinary high water mark." In turn, the ordinary high water mark 

is defined as "the line on the shore established by the fluctuations 

of water and indicated by physical characteristics such as a clear, 

natural line impressed on the bank; shelving; changes in the charac­

ter of soil; destruction of terrestrial vegetation; the presence of 

litter and debris; or other appropriate means that consider the 

characteristics of the surrounding areas." Applying this definition, 

the ordinary high water mark of the Rio Grande is the low bank on 

either side of the sandy channel. Therefore, the riparian woodland 

is outside of the ordinary high water mark and the additional place­

ment of fill required for levee enlargement would not fall within 

the jurisdiction of Section 404. 

2. Wetlands. There are four wetlands in or very near the limits 

of the proposed plan of action. The project has been designed to 

avoid any physical disturbance to the three largest and most 

significant of the four. However, there is a small, approximately 

l~-acre wetland located on the west side of the river about one-half 

mile north of the city of Belen. This area was created on the 

riverside of the levee as a local fishing pond but in recent years 

has not been kept up and is currently surrounded by illegally 

dumped refuse. If levee alignment cannot be moved toward the 

landward side it would be partially filled. While this wetland 

currently has low wildlife and recreational values, it is tech­

nically a wetland and adverse impacts must be addressed under 

B-1 



Section 404(b) guidelines. Riverside drains would not be considered 

wetlands since they are regularly maintained. 

3. Normal Conveyance Channel. This is the wide, sandy channel 

between the riparian vegetation. Borrow material will be taken from 

this area. It is inevitable that during construction a small 

amount of the sandy bed will be displaced or rearranged. 

Displacement would be of a localized nature, being generally 

confined to the sandy channel. This movement of earth would fall 

within the jurisdiction of Section 404 in that the term "dis-

charge of dredged material" includes "without limitation, the 

addition of dredged material to a specified disposal site located 

in waters of the United States •••• " Compliance with Section 

404(b) and other applicable regulations and executive orders is 

as follows. 
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EVALUATION OF THE EFFECTS 
OF THE DISCHARGE OF DREDGED OR FILL MATERIAL INTO 

WATERS OF THE LS. USING THE SEC 404(b) GUIDELINES 

I. Project Description 

a. Description of the proposed discharge of dredged or fill 
materials. 

(1) General characteristics of material. See Section II, 
para 2.16, page II-6. 

(2) Quantity of material proposed for discharge. Unknown at 
this stage of planning, but would be a very small quantity. 

(3) Source of material. Normal conveyance channel: From the 
channel itself. See Section I, para 1.10, page I-6. Wetland: From 
existing levee and from woodland between channel and levee. See 
Section I, para 1.10, page I-5. 

b. Description of the proposed disposal site(s) for dredged 
or fill material. 

(1) Location. Conveyance channel: Various locations along 
channel where borrow areas would be located. See Section I, 
para 1.24, page I-11. Exact locations of borrow areas unknown 
at this time. Wetland: One-half mile north of New Mexico, Route 6 
bridge at Belen on west side of river. 

(2) Type of disposal site(s). Conveyance channel: Sand pushed 
around in channel. Wetland: Within wetland itself. 

(3) Method of discharge. Moved by heavy machinery. 

(4) When will disposal occur? Exact date unknown, but will 
commence when borrow activities begin. 

(5) Projected life of disposal site(s). Conveyance channel: 
Disturbed areas should be erased within 1 year. Wetland: Life of 
levee. 

(6) Bathymetry (if open-water disposal) N/A. 

2. Physical Effects 

a • Potential destruction of wetlands - effects on. 
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(1) Food chain production. Conveyance channel: Negligible. 
Wetland: Reduction commensurate with degree of filling. Small 
reduction as far as ecosystem is concerned. 

(2) 
Wetland: 

General habitat. Conveyance channel: Negligible. 
Small impact as far as ecosystem is concerned. 

(3) Nesting, spawning, rearing and resting sites for aquatic 
or land species. Conveyance channel: Negligible. Reduction 
commensurate with degree of filling. Small impact as far as 
ecosystem is concerned. 

(4) Those set aside for aquatic environment study or sanctuaries 
or refuges. Both: N/A. 

{5) Natural drainage characteristics. Both: Negligible. 

(6) Sedimentation patterns. Both: Insignificant impact. 

(7) Salinity distribution. Both: No impact. 

(8) Flushing characteristics. Both: No impact. 

(9) Current patterns. Both: No impact. 

(10) Wave action, erosion or storm damage protection. Both: 
N/A. 

(11) Storage areas for storm and floodwaters. Both: N/A. 

(12) Prime natural recharge areas. Both: N/A. 

b. Impact on water column. 

(1) Reduction in light transmission. Conveyance channel: 
Insignificant impact. Wetland: Turbidity associated with 

construction activities would temporarily decrease light 
penetration. 

(2) Aesthetic values. Conveyance channel: Insignificant 
impact. W~tland: Further small degradation of aesthetic values. 

(3) Direct destructive effects on nektonic and planktonic 
populations. Conveyance channel: Insignificant. Wetland: 
Partial loss of habitat. 

c. Covering of benthic communities. 
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(1) Actual covering of benthic communities. Conveyance 
channel: Insignificant impact. Wetland: Loss of about 15-20 
percent benthic biota. 

(2) Changes in community structure or function. Conveyance 
channel: Insignificant impact. Wetland: In all probability, 
structure and function would be similar to preproject condition. 

d. Other effects. 

(1) Changes in bottom geometry and substrate composition. 
Conveyance channel: Insignificant impact. Wetland: A small 
portion of bottom would be covered. 

(2) Water circulation. Conveyance channel: Insignificant 
impact. Wetland: Small impact, if any. 

(3) Salinity gradients. Both: Insignificant impact. 

(4) Exchange of constituents between sediments and overlying 
water with alterations of biological communities. Both: 
Insignificant. 

3. Chemical - Biological Interactive Effects 

a. Does the material meet the exclusion criteria? Both: 
Yes. Displaced material will be same as surrounding material and will 
be moved only a short distance. 

b. Water column effects of chemical constituents (Elutriate 
test optional, but recommended.) Are contaminants released? If 
so, at what levels? Both: Because of the similarity of material 
no significant impacts would occur. 

c. Effects of chemical constituents on benthos. Conveyance 
channel: No impact. Wetland: Insignificant. 

4. Description of site comparison 

a. Total sediment analysi~. Not necessary. 

b. Biological community structure analysis. Conveyance 
channel: Not necessary because of poverty of aquatic community 
and severe limitations to development and maintenance. Wetland: 
Not considered necessary because of limited area of aquatic biota. 

5. Review Applicable Water Quality Standards 

a. Compare constituent concentrations. Both: Not necessary 
because of similarity of materials • 

B-5 



b. Consider mixing zone. Both: Insignificant impact. 

c. Based on a and b above, will disposal operation be in 
conformance with applicable standards? Yes. 

6. Selection of Disposal Sites for Dredged or Fill Material 

a. Need for the proposed activity. Conveyance channel: Haul 
roads to borrow sites in channel and relocation of small amounts 
of sand incurred as a consequence of borrow activities. Wetland: 
Increased area required for levee enlargement. 

b. Alternatives considered. Convenance channel: None. 
Wetland: Alter alignment of levee. 

c. Objectives to be considered in discharge determination. 

(1) Impacts on 
aquatic ecosystem. 
Wetland: Reduction 

chemical, physical, 
Conveyance channel: 
through decrease in 

and biological integrity of 
Insignificant impact. 

area. 

(2) Impact on food chain. Conveyance channel: No impact. 
Wetland: Small reduction through decrease in area. 

(3) Impact on diversity of plant and animal species. Con­
veyance channel: Insignificant impact. Wetland: Possible slight 
reduction because of reduction in size. 

(4) Impact on movement into and out of feeding, spawning, 
breeding, and nursery areas. Both: N/A. 

(5) Impact on TNetland areas having significant functions of water 
quality maintenance. Both: None anticipated. 

(6) Impact on areas that serve to retain natural high waters 
or floodwaters. Both: None. 

(7) Methods to minimize turbidity. Conveyance channel: Expected 
small and momentary increase in turbidity to already turbid waters 
should not require stringent measures beyond normal environmental 
protection measures. Wetland: None anticipated. 

(8) Methods to minimize degradation of aesthetic, recreational, 
and economic values. Conveyance channel: Should not be required 
because of insignificant impact to these values. Wetland: These 
values are currently low. Best solution to enhance these values 
would be to restore existing wetland and move levee alignment or 
create a new wetland and retain existing levee alignment. 
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(9) Threatened and endangered species. Both: No impact foreseen. 

(10) Investigate other measures that avoid degradation of 
aesthetic, recreational, and economic values of navigable waters. 
Conveyance channel: Impacts not significant enough to warrant 
such investigations. Wetland: See c(8). 

d. Impacts on water uses at proposed disposal site. 

(1) Municipal water supply intakes. Both: N/A. 

(2) Shellfish. Both: N/A. 

(3) Fisheries. Both: Insignificant impact. 

(4) Wildlife. Conveyance channel: Insignificant impact. 
Wetland: Reduction of aquatic habitat. 

(5) Recreation activities. Both: Insignificant impact. 

(6) Threatened and endangered species. Both: Insignificant 
impact. 

(7) Benthic life. Conveyance channel: Insignificant impact. 
Wetland: Significant reduction of limited benthic life. 

(8) Wetlands. Conveyance channel: No impact. Wetland: Impair 
existing aquatic life and associated limited recreational use. 

(9) Submersed vegetation. Conveyance channel: No impact. 
Wetland: Will cover a portion of submerged vegetation. 

(10) Size of disposal site. Conveyance channel: 
localized. Cumulative impact would not be significant. 
Would approach 15 to 20 percent of wetland area. 

(11) Coastal Zone Management programs. N/A. 

Small and 
Wetland: 

e. Considerations to minimize harmful effects. Because of 
the largely negligible impacts resulting from the shifting of 
sand within the normal conveyance channel, no additional con­
struction techniques, other than normal environmental protection 
measures, are considered necessary. Wetland: See c(8). 

(1) Water quality criteria. All applicable city, State, and 
Federal water standards will be maintained and no degradation of 
water quality will be permitted • 
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(2) Investigate alternatives to open water disposal. Both: 
N/A. 

(3) Investigate physical characteristics of alternative disposal 
sites. Both: Not pertinent. 

(4) Ocean dumping. Both: N/A. 

(5) Where possible, investigate covering contaminated dredged 
material with cleaner material. Both: N/A. 

(6) Investigate methods to minimize effect of runoff from 
confined areas on the aquatic environment. Both: N/A. 

(7) Coordinate potential monitoring activities at disposal 
site with EPA. Both: Not considered necessary. 

7. Statement as to contamination of fill material if from a land 
source. Both: "Fill" material will be of same physical and chemi­
cal composition as that in channel and surrounding wetland. 

8. Determine mixing zone. Mixing zone would be small and, con­
sidering the volume of suspended sediment being transported by the 
Rio Grande, largely insignificant. 

9. Conclusions and determinations. Because of the volume of sus­
pended sediment currently carried by the Rio Grande, the relative 
absence of aquatic biota, and the relatively small and localized 
displacement of sand within the river bed as a consequence of bridge 
construction and borrow activities, it is not anticipated that water 
quality would be significantly deteriorated nor would aquatic or 
terrestrial biotic communities be adversely affected. Partial 
filling of the small wetland would result in almost a partial loss 
of existing limited wetland values for wildlife and recreation use. 

10. Findings. The shifting of sand within the normal conveyance 
channel of the Rio Grande would not result in significant water 
quality deterioration nor would aquatic or terrestrial biota be 
degraded. The partial filling of the wetland would result in further 
degradation of existing minimal wildlife and recreational values. 
However, if a new expanded wetland can be created as one of many 
proposed as part of project co struction or the existing wetland 
restored and levee alignment moved slightly, , both biotic and 
recreational values can be increased. 
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• ST A TE PLANNING OFFICE 
GREER BUILDING 

505 DON GASPAR AVE. 

LEILA ANDREWS 
SANT A FE 87503 
1505) 827-2073 JERRY APODACA 

GOVERNOR STATE PLANNING OFFICER 

·-

May 13, 1977 

Mr. Jasper H. Coombes, P.E. 
Chief, Engineering Division 
Albuquerque District 
Corps of Engineers 
P.O. Box 1580 
Albuquerque, .New Mexico 87103 

Dear Mr. Coombes: 
: 

' 

Enclosed as you have! requested, is a 1 ist of sites on 
the State Register of Cultural Properties and National 
Register of Historic Places. Al 1 sites on the State Reg­
ister may be considered eligible for nomination to the 
National Register. These sites, as well as areas of known 
concentrations of archaeological sites are located on the 
enclosed set of maps of the area under consideration. Reg-· 
istered sites within Albuquerque proper have not been noted 
since it is highly unlikely that they would be affected by 
projects of the type you describe. 

I agree with your assumption that projects constructed 
within the present confines of the riverside drains wil 1 
have little impact on cultural resources. However, as­
sociated construction activities such as access roads, equip­
ment parks, and material pits could have a serious impact on 

-any cultural resources located within the area. 

Since archaeological surveys conducted in the Rio Grande 
flood plain indicate a good potential for high concentrations 
of cultural resources, I recommend that any construction pro­
jects resulting from this study be surveyed by the Corps 
Archaeologist or other qualified institution. 

Should you require any additional information regarding 
this request, do not hesitate to contact this office. 

TWM:DR:jf 
Enclosure C-1 

Sincerely, 

Thomas W. Merlan, State 
Historic Preservation Officer 
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• SMSA* Albuquerque, N.Mex. 

Population, Employment, Personal Income, and Earnings by Industry, Historical and Projected, Selected Years, 1950-2020 

Population, midyear ....................................................... . 
Per capita income (1967 $) ..•••.••••••.•••.••••••••..••••••••.••••.•••••. 
Per capita income relatiYc (U.S.=.:t.00) .......................... . 
Tot.al employment ...........................................•.....•.......•. 
Employment/population ratio .................•.....•................. 

Total perS<>nal lncomie .............•.......••.....•.••..•.•••••.••.•.•..••.. 

Total carnb1gs ..........................................•....................... 

Agricul!orc, forestry and fjsJ1crics ............. u ••••••••••••••• 

Agriculture ...............................•......•........................ 
Forestry anJ fisheries ...............................•...•.....•.... 

Mining ......................................................................... . 
Metal ....................................................................... . 
Coal ........................................................................ .. 
Crude petroleum and natural gas ............................ . 
Nonm1.!Lall.Jc, except fuels ....................................... . 

Contract const1 uction ................................................ .. 

Manufacturing ............................................................ . 
Food and kindred products .................................... .. 
Textile n\\ll µn.x.lucts ............................................... . 
App:.trd and otl1cr fabric products .......................... . 
l.unihcr Pro<lui.:ts and furniture ................................ . 
Paper anJ allied produc.:ts ........................................ . 
Pnntir.g and puhli!)hing ............................................ . 
Chcmii.:~1l:i and <illicd products ................................ . 
Petroleum refining ................................................... . 
Pnrnary met.al~ ....................................................... .. 
Fabric<.1tcd metals and ordnance ............................. . 
M<1chincry, ex.duding electrical .............................. . 
Elcctri...:al machinay and ~upplics .......................... . 
Motl.lr vi.:hklcs and equipment. ............................... . 
Tr~nsplirtation equip., cxcl. mtr. vehs .................... . 
Other manufacturing ............................................... . 

Trans .• comm. and public utilities .............................. . 
R<1ilroad tr:1nsport<it.ion ........................................... . 
Trucking anJ warehousing ...................................... . 
Other tra~1sp~irtation and services ........................... . 
Commun1c:1t1uns ..................................................... . 
Utilities (elec., gas. sanitary) .................................. . 

Wholc!>alc :lnd retail trade .......................................... . 

Finance, insurance and real estate ............................. . 

Services ...... , ............. , ......... , ....................................... . 
1.odgiug places and personal services ..................... . 
Busi11cs~ and repair services .................................. .. 
Amusement and rccrcalioa services ...................... .. 
Pri\•atc househo1ds .................................................. . 
:ProfcssionaJ services .............................................. .. 

Government ................................................................ . 
Fcdera1 government ................................................ . 
Stale and local government .................................... .. 
Armed forces .......................................................... . 

•Employment is for t 960. 
a-represents 80.0 lo 99.9 percent of the true value 
b-rcprcscnts 60.0 lo 79.9 percent of the true value 

1950 

147,343 
2.052 

.99 
52,226 

302,322 

250,991 

2,277 

328 

41,954 

22,031 

20,460 

49,850 

16,008 

34,618 

63,464 
28,999 

8,070 
26,395 

1962• 

281,000 
2,477 

.96 
94,182 

695,914 

581,828 

2,674 

J,472 

47,231 

53,404 

44,388 

105,713 

36,728 

160,491 

129,726 
64,412 
32,215 
33,100 

c-represents 40.0 to 59.9 percent of the true value 
d-reprcsents 20.0 to 39.9 percent of the true value 

* Bernalillo County only. 

1969 

314,700 
2,9Sl 

.87 

938,248 

761,169 

749 

1,629 

50,065 

58,956 

51,946 

135,858 . 

46,273 

206.155 

209,538 
88,878 
79.677 
40,983 

1970 

316,768 
3.140 

.90 
115,440 

.36 

994,617 

801,121 

700 

1,765 

56,195 

62,263 

55,350 

142,619 

48,677 

214,238 

218,715 
94,388 
82,484 
41,844 

1!171 

330,904 
3,198 

.90 

1980 

369,400 
4,300 

.90 
149,100 

.40 

In Thousands of 1967 Dollars 

l,Ojg,305 

850,210 

-421 

2,082 

65,300 

66,487 

61,171 

155,054 

53,041 

218,151 

229,346 
97,4111 
88,311 
43,625 

l,592,400 

1,279,200 

1,600 
1,500 

(S) 

2,400 
1,100 

l,500 
(S) 

98,100 

108,800 
13,700 

(S) 
4,800 
8,300 

9,600 
($) 
($) 
(S) 

5,900 
15,700 
10,400 
2,300 

17.400 
19,200 

89,200 
5,600 

22,600 
12.600 
37,400 
10,800 

224.000 

86,600 

358,400 
18,0CO 

169,800 
5,900 
4,300 

160,300 

309,700 
114,900 
137,900 
46,700 

e-rcpresents zero to 19.9 percent of the true value 

1985 1990 

395,200 422,700 
4,800 5.500 

.90 .90 
159,300 170.200 

.40 .40 

1,928,200 2,334,800 

1,537,700 1,848,300 

1,600 1,7.00 
1,600 1,600 

(S) (S) 

2,600 2,800 
l,200 1,400 

1,500 1,500 
(S) (S) 

m,400 135,800 

132,100 160,300 
15,400 17,300 

(S) (S) 
6,000 7.600 
9,800 11,600 

11,700 14.300 
(S) (S) 
(S) (S) 
(S) (S) 

6,800 7,900 
20,300 26,100 
13,200 16,800 
2,500 2,700 

20,100 23,300 
24.300 30,800 

106,800 127,900 
5,300 4,900 

27,100 32,500 
14.900 17,700 
46,400 57,600 
12,800 15,100 

262,800 308,300 

107,200 132.700 

438,600 536,700 
19,700 21,500 

212,000 264,700 
7,100 8,500 
4.500 4,600 

195,000 237,200 

369,900 441.700 
146,KOO 172.500 
169,900 209,300 
52,900 59,900 

• 1972-E OBERS Proje..'tlons 

2000 20211 

461,600 516.600 
7,300 12,200 

.90 .92 
192,500 216.300 

.42 .42 

3,390,100 6,309,000 

2,656,300 4,884.000 

1,800 2,300 
l,800 2,200 

(S) (Sl 

3,400 4.600 
l,800 2,600 

1,700 2,000 
(S) CS) 

186,900 316,600 

225,300 397.400 
21,800 33,000 

(S) (S) 
11.100 19,800 
IS,500 25,400 

20.900 39,000 
(S) (S) 
(SJ (S) 
(Sl (S) 

10.400 17,000 
38,500 72.200 
26.200 52.400 
3,100 4.600 

29,700 44,800 
45.800 85.800 

183.500 337,000 
4,400 3.700 

46,300 82,700 
24.100 40,100 
87.700 174.900 
20,800 35.500 

428,900 733,300 

199,900 391,600 

797,400 U14,300 
26,100 36.600 

402.300 771,?00 
11,900 20,600 
5,100 6,200 

351.800 676,900 

628.800 1,186,300 
236,200 442,8()() 
315,SOO 617.400 
76,700. 126,100 
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TABLE 1 

SUMMARY OF CLASSIFICATION NUMBER AND VALUE OF PROPERTIES IN RIO GRANDE FLOOD PLAIN 

Category ihui<Jcnthl~ C<>=·atc:bl liiduatrhl lio.1l>l1.c :.>Qature Alfalfa Fruit l'.<;C~:>"•nt rr:-1.3.1:.ioa 
6, ~!,~JC. J;'~cJ.lit~-<S 

!te'.'1S 

Units E1c11 Each F..a.~r. :a ch Acre3 Acre':! A.:rt:> L:i:.'" .. !._ 

Sur·.-ey •te:.• ll.snC. tc. SPY 
1975 37,913 4,01$ 102 6"!:Z. lCl,2&1.0 26,160.8 675.7 500.3 

Z,uo Y•"r F"nk to Sl'F 
is::o 41,31'8 4,362 109 655 9, 778.0 25,669.8 (,4 7. 2 500.8 

1~90 tanlr. to Si'V 46,118 4,657 122 614 S,54).0 24,665.3 594.7 500.8 

2000 ,6.rnk to sn 
t:c:I 

49,127 S,062 148 720 7,639.S 23,879.8 546.2 500.8 

I ..... 
:1010 tank to Si'l' SZ,446 5,220 153 747 6,710.5 23,103.!l 5Gl· .• 2 500.6 

2020 llcnx to sPr 55,369 5,361 159 U9 S,797.S 22,434.3 l16(J. 7 500.8 

2(130 liar.It to Sff 56,8Sl 5,431 167 780 5,239.S 22,008.8 ~30.7 500.8 

2050 l!ank to SPF 56,682 5,431 167 71.10 5,239.5 22,008.8 430,7 500.8 

liOTE: Conti~ua~1oa of tbi• tabla follcr••· 



TABLE 1 (Cont'd) 

Value of Propert1c• ($1 ,000) 
A11riculturc 

Equiplllent 
C>tcgory lt!:S i<l~&'\!: !.al* Cocroe~cial Industrl.e l Public ?esturc Alfalfa Fruit & Ml&c. Irrig¥tion '::>ta! 

!tcr:is i"adlities 

S-...rvi!y- Yr:a.r l, 130,563.0 563,318.B 44,971.3 732,8ll.2 13.3 784.8 84.6 18,549.S 14,568.0 2,505,664.9 
1:75 B•r.\: ·_SP!.' 

a.":#'"! ":e.::a 1,243,157.6 610,4.56.4 54,237.9 787,091.4 12.6 770.1 81.1 17,938.9 14,568.0 2,~Z.:1,314.0 

tr.l i 0_'.') ~1\.-:i. - S?i 
I 

N 
!9~C E~nl: - SPF 1,413,72'.>.7 681,282.4 67,773.8 (;61,59'•.9 ll.O 740.0 74.5 16,280.5 14,568.0 3,CSo,050.8 

:00JO Bao\: • S?< l,532,563.8 7lllt,F:87 .1 86,844.2 90J,.'.i27 .B 9.8 716.2 68.5 14,672.4 14,56&.0 3,257,357.S 

::010 ll•r.l: • S?? 1,646,316.0 7l9,462.9 101,301.2 939,617.5 8.6 693.1 63.3 13,053.4 14,568.0 3,4)5,01::4.0 

:::;:0 £•al: - SF! l,745,812.9 732,030.7 113,649.6 974, !18.9 7.4 673.0 57.9 11,505.5 H,56f.O 3,597,Ul.9 

2030 Fi!':n}. • SF:?' 1,797,193.l 737,575.7 lH, 730.8 986,981.3 6.7 660.2 54.l I0, 167 .o 14,568.() 3,o9J,9e6.S 

2CS0 !look • S?l" 1,797,193.1 737,575.7 141,780.8 988,981.3 6.7 660.2 54.1 10,167.0 14,568.0 3,690,986.9 

• • 
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TABLE 2 

Land Use in the Three-County Area (in acres) 
N.H.I.S.C. 1974 County Profiles - Sandoval, Bernalillo, and Valencia Counties 

I 

Sandoval Bernalillo JJ!./ Valencia · 

Total area 9/ 
Inland waters 1/ 
Urban & built-tip 2/ 
Roads 3/ -
Cropla°ild (total) 

Irrigated 
Dry 

Defense 4/ 
Parks, FWS 5/ 
Commercial timber 6/ 
Grazing lands (total) 

tj1 Noncommercial timber II 
w Rangelands !/ 

Total Area 
in County 

2,378,880 
0 

22,960 
12,482 
18,850 

(17,050) 
(1,800) 

0 
22, 743 

317,522 
1,984,323 

(893,581) 
(1,090, 742) 

Cotmty Area 
in Rio Grande 

Basin 

2,112,640 
0 

22,930 
11,885 
18,850 

(17,050) 
(1, 800) 

0 
22,743 

317,522 
1, 7HI, 710 

(86.5, 750) 
(852,960 

County Area 
in Rio Grande 

Basin 

748,160 
0 

86,180 
8,084 

17,040 
(1~.240) 
(3,800) 
54,537 

0 
.5.5. 622 

.526,697 
(168, 108) 
(JH,589) 

1/ Inland water areas in New Mexico include only lake• and re11rvoir1 
with 40 surface acres or more. There ara no 1tr1ams in th• 1tat• 
that meet census criteria of 660 feet or more in width. 

~/ Urban and built-up areas include land subdivided for re1idential 
and industrial areas as well as cities, villagea, and,6ther 
built-up areas of more than 10 acres. 

}/ The area for roads does not include roads in parks, military 
reservations, fish and wildlife refuges, or urban and 
built-up areas. 

~./ Some of the defense lands are also used for grazing. 

~I The areas for parks and fish and wildlife include state and 
national parks and lands administered by the Fish and Wildlif a 
Service and the New Mexico Department of Game and Fish, 

Total Area 
in County 

3,621,120 
1,946 

73,000 
16,035 
67,280 

(44,680) 
(22,600) 

0 
6,143 

372,418 
3,084,298 

(1,182,284) 
(1,902,014) 

County Area 
in Rio Grande 

Basin 

2, 714;880 
1,816 

72,680 
13,022 
44,280 

(44,280) 
0 
0 

5,183 
313,326 

2,264,573 
(831;815) 

(1,432, 758) 

Total for 
Counties 

6,748,160 
1,946 

182,140 
36,601 

103,170 
(78,970) 
(28,200) 
54,537 
28,886 

745,562 
5,595,318 

(2,243,973) 
(3, 351, 345) 

Totals 
Total for 

Counties 
in Rio Grande 

Basin 

5,575,690 
1,816 

181, 790 
32,991 
80,170 

(74,570) 
(5,600) 
54,537 
27,926 

286,470 
4,509,980 

(1, 865. 6 73) 
(2 ,644, 307) 

§_/ Connnercial timber areas include land capable of producing 
saw timber not withdrawn from timber utilization (e.g., 
wilderness areas) and h economically available. Practl­
cally all of the conunercial timber areas are also used 
for grazing and recreational purposes. 

J_/ Noncommercial forest and woodlands include productive­
reserved (as excluded from connnercial timber, footnote 6); 
unproductive nonreserved (incapable of yielding crops of 
industrial wood because of adverse site conditions, also, 
pinon-juniper areas); and tn'lproductive-reserved (such as 
unproductive forests and woodlands in wilderness areas). 

!/ Rangeland areaa include grass, shrubs, and brush but does 
not include cropland that may be used for grazing. 

!/ Include• land and inland water areas. 

10/ All of COU'lty in Rio Grande Basin. 

I 
I I 

I 

I 
I 
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TABLE 3 

Land Ownerehi2 and Administration in the Three-Counti Area (in acres) 
lf,H.1.S.C. 1974 Count! Frofilea - Sandoval1 Bernalillo 1 and Valencia Counties 

Sandoval Bernalillo if Valencia 

County Area Comty Area County Area 
Total Area in Rio Grande in Rio Grande Total Area in Rio Grande Total for 
in Counti Basin Basin in CountI Basin Counties 

Total area !/ 2,378,880 2,112,640 748,160 3,621,120 2, 714,880 6,748,160 

Indian lands ~/ 650,380 502,530 222,527 849,551 695,251 1,722,458 

Federal lands (total) 987,297 896,097 154,590 700,034 643,252 1,841,921 
Forest Service (371,228) (371,228) (76,860) (284,451) (266,009) (732. 539) 
BLM (588,449) (497,249) (17,225) (381,293) (342. 953) (986,967) 
Defense 0 0 (54,Sl7) o· 0 (54,537) 
Mis ce 11 ane oua ~/ (27,620) (27,620) (5. 968) (34,290) (34,290) (67,878) 

State land11 Y 80,192 73,792 32 ,201 251,746 161,,358 364,139 

Private and other 
miacellaneoua 661,011 640,221 338,842 1,819,789 1,215,019 2,818,642 

1/ Include• land and inland water areas. 
I! Include• Federal land withdrawn by the Bureau of Indian Affaira (administrative and tribal uses), 
J/ Includes national parka, monuments, land administered by tha Fish and Wildlife Service, Bureau of Reclamation, etc. 
4/ Includes trust lands and lands deeded to apecific atate agenciea. 
J_/ All of co.mty in Rio G~ande Baain. 

• 

Totals 
Total for 
Counties .. in Rio Grande 

Basin 

5 ,5 75 ,680 

1,420,308 

1,693,939 
(714,097) 
(85 7' 42 7) 

(54,537) 
(67,878) 

267,351 

2,194,082 

• 
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Air Quality Standards 

a. Carbon Monoxide. 

National Standards: 

Primary. 10 milligrams per cubic meter (9 ppm) -
maximum 8-hour concentration not to be exceeded more than once 
per year. 

Secondary. 40 milligrams per cubic meter (35 ppm) -
maximum 1-hour concentration not to be exceeded more than once 
per year. 

New Mexico Standards: 

Primary. 8-hour average, 8.7 ppm. 

Secondary. 1-hour average, 13.1 ppm. 

b. Particulates. 

National Standards: 

Primary. (a) 75 micrograms per cubic meter - annual 
geometric mean; (b) 260 micrograms per cubic meter - maximum 
24-hour concentration not to be exceeded more than once per 
year. 

Secondary. (a) 60 micrograms per cubic meter - annual 
geometric mean, as a guide for achieving a 24-hour standard; 
(b) 150 micrograms per cubic meter - maximum 24-hour concen­
tration not to be exceeded more than once per year. 

New Mexico Standards: Maximum concentrations are: 

24-hour average 
7-day average 
30-day average 
Annual geometric mean 

F-1 

3 150 ug/m3 
110 ug/~ 
90 ug/m

3 
60 ug/m 



TABLE 1: Stream gualitl_ Comeared to Stream Standards 
Hiddle Rio Grande Basin 

IIORET rarameter No. NO, 00060 QOOlO' !lQJOO 00095 00070 70300 00940 00945 00310 00335 00680 00400 31616 00665 71886 00625 0061 00620 00610 
Gaging Period of Flow Temp., DO Conduct iv- Turbidity Residue Chloride Sulfate BOD COD roe pH Fecal fhos2horue Nitrogen 

ltx (TDS) 
Co 11 form!/ Tota 1 PO!t N<ll NII) Station I Sampling cfs oc mg/t MICROHllO JTU Total Filt mg/1 mg/l Il!t!!l 

STATION NAME mg/l mg/l mg/l mg/l SU org/lOOml mg/1 mg/I (Klell mg/I mg/l mg/I 
m 1 

Rio Grande below 11/3/71-
C·>chiti Dam 08317400 11/12/74 777.4 10.4 8.3 370.5 8.3 

Sli:GHENT STANDARD 32.2 >6.0 6.6 1000 
lo 

9.0 

Jemez River 2/3/66-
below Jemez llom 08329000 5/27/75 159.3 10.2 1371.10 729.0 845.9 182. 7 236.2 7.8 

Piedra Lisa Arroyo 7/19/56-
nror Bernalillo 08329100 8/29/67 12.4 19.6 340.3 7.03 

Rio Grande at 5/8/69-
Albufluerque 08330000 12/17/73 1400.4 14.95 614.0 448.0 37 .o 150.0 7 .85 

Rio Grande at 7 /2/70-
Jsleta 08331000 6/20/74 1686.8 15.8 7.64 461.5 621.5 300. l 17.8 81.2 11.04 7.7 349.8 1.27 2.03 0.81 

"rj 
Rio Gronde 11/22/64-I Conveyance 

N Channel at Bernardo 08331990 2/20/75 750.0 13.0 613.8 400.0 384.8 22.2 129.9 7.7 0.66 

Rio Grande Floodwoy 3/5/60-
near Bernardo 08332010 6/11/75 986.0 13.7 9.80 511.0 50.0 317.7 17 .o 98.l 7.7 0.66 I.40 0.50 

Rio Puerco near 10/19/60-
Bernardo 083.530CO 5/30/75 355.4 19.8 228 7. 2 1672 .3 105.0 957.2 7.6 

Rio Salado near 6/21/66-
San Acecf.a 08354000 10/8/74 302.5 21.9 1351.7 990.2 98.8 357.4 7 .5 

Rio Grande Conveyance 10/18/60-
Ch11nnel Rt San Acacia 08354800 12/31/73 807.7 15.0 1820.0 201.0 7.85 

Rio Grande Floodway 10/2/60-
at San Acacia 08354900 12/31/73 803.6 17.2 1219. 5 699.0 28 .0 260.0 88.0 7.5 

Rto Grande Conveyance 10/23/59-
Channel at San Marcial 08358300 9/29/75 673.7 13.6 8.58 935.3 3301.8 530.4 60.9 186.5 4.0 12 .3 204.1 7.8 556.9 J.38 0.72 3.13 0,36 

Rlo Grande Floodway 11/4/59· 
at San Marcial 08358400 2/18/75 565.6 17.9 8.3 817.8 7665.7 507 .5 32.9 208.4 2.0 49. 75 34.8 7.7 1382.6 2.4 0.34 5.4 0.26 

SF.GMEllT STANDARD <32.2 >4~0 <15ooV <25ov <500!/ 6.0 1000V 
tn 

9.0 

!/ Geometric mr.an for period of sampling .. 

l.I See Table 2, Surface Water Stenderd1 1 for deuiled 1Und.rd1. 
Note: All data are me•n• for period of record. 
Source: Middle Rl.o Gr•nde o .. in Pl•n, N•w Hexlco Water Control Corrwnl11lon 

• • 
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(00010) (00030) 

Dissolved 
Temperature Oxygen 

Maxi- Maxi-
mum mum mg/1 
oc In-

crease 
OC 

Table 2: Surface Water Standards 
Middle and Upper (in part) Rio Grande Basins 

(31616) (00400) (00680) (00665) (70301)(00945) 
Fecal Coliform Total Org. Total 

Bacteria!/ pH Carbon Phosphorus TDS Sulfate 

100/ 1000/ 
lOOml lOOml SU mg/l mg/l mg/l mg/l 

• 
(00940) (00070) 

Chloride Turbidity 

mg/l FTU 

The main stem of the Rio Grande from the headwaters of Elephant Butte upstream to the Angostura Diversion Works, 
including any flow below the perennial reaches of the Rio Puerco and Jemez River which enters the main stem of 
the Rio Grande. 

32.2 2.7 > 4.0 x 6.0 
to 

9.0 

]j ]j 
<l,500 <500 

( The main stem of the Rio Grande from Angostura Diversion Works upstream to Cochiti Dam. 
w 

32.2 2.7 > 6.0 

Cochiti Reservoir 

1. 7 > 6.0 

x 

x 

6.6 
to 

9.0 

6.6 
to 

9.0 

2:.l 
<250 

!/ Monthly logarithmic mean and, based on a minimum of 5 measurements per 30-day period, no more than 10% of 
the samples shall exceed 200/100 ml or 2,000/100 ml, respectively. 

2/ At mean monthly flows above 100 c.f.s. 
}/ The open water shall be free of algae in concentrations which cause nuisance conditions or gastrointestinal 

or skin disorders. · 
Source: Middle and Upper Rio Grande Basin Plans, Water Control Command 
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Summation of U.S. Fish and Wildlife 
and U.S. Corps of Engineers Recommendations 

for Compensation of Fish and Wildlife Resources 

In accordance with the provision of the Fish and Wildlife 

Coordination Act, the U.S. Fish and Wildlife Service prepared and 

submitted to the Corps a Coordination Act Report addressing the 

anticipated impact that the initially considered SPF flood pro­

tection plan would have on fish and wildlife resources. This 

report accompanied the Draft Interim Feasibility Report. Twelve 

recommendations pertaining to fish and wildlife preservation, 

study, and mitigation measures were stated. Major items recommended 

to mitigate or compensate for project-induced degradation of wildlife 

resources consisted of (1) drain habitat improvements, (2) revege­

tation, (3) acquisition of 750 acres of fallow land to be managed 

to a comparable habitat value of existing riparian woodlands, 

(4) conversion of 300 acres of borrow pits to palustrine-type 

wetlands (marshes), and (5) that compensation land be acquired 

at project cost and made available to the New Mexico Department 

of Game and Fish with appropriate operation and maintenance funds. 

The Corps conducted a similar analysis to determine mitigation and 

compensation measures. This analysis demonstrated that the develop­

ment of 125 acres of marsh and construction of recreational trails 

as project purposes would more than mitigate for project-induced 

losses to consumptive recreational activities; i.e., hunting, 

fishing, sightseeing, bicycling, and horseback riding. It also 

found that impairments to the riparian woodland and dependent 

wildlife could be compensated by the (1) creation of the pre-

viously mentioned 125 acres of marsh, (2) management of approximately 

2,800 acres of riparian woodland, and (3) the acquisition of about 

250 acres of contiguous cottonwood woodland. Development of drain 

habitat features would be accomplished where possible and would be 

G-1 



compatible with proper functioning of the drains. The selection 

of compensation measures was ~ade on the basis of present and 

future needs required to preserve the quality of the riparian 

ecosystems, the restoration of previously lost marshes, and the 

need to maintain the present amount of woodland for dependent wild­

life. Since the degree of protection has been modified, no 

discussion of the differences in compensation measures and their 

determination will be presented. 

As the recommended degree of flood protection was reduced from 

SPF protection to 270-year protection following field-level 

coordination of the Draft Interim Feasibility Report, the Fish and 

Wildlife Service was asked to reevaluate the need for mitigation 

based on reduced project impacts. During the subsequent reanalysis, 

several options were evaluated including (1) purchase and management 

of fallow fields, (2) purchase and management of privately owned 

riparian woodland habitats, (3) management of Middle Rio Grande 

Conservancy District (MRGCD) administered riparian woodlands, and 

(4) creation of wetland habitat. Required acreages include 200, 

425, 1,000, and 75 acres, respectively. The Service recommended 

a combination of options 2, 3, and 4, acquisition and management of 

200 acres of privately owned riparian woodland, management of 1,000 

acres of riparian woodland, and creation of 75 acres of marsh. 

Correspondingly, the Corps did a reanalysis of mitigation and 

compensation needs. As before, the analysis demonstrated that 

the development of marshes (approximately 75 acres) and the pos­

sible construction of recreational trails as project purposes 

would more than mitigate for consumptive and nonconsurnptive 

recreational activities impaired as a consequence of project 

construction. A reanalysis of compensation measures for intangible 

impairments to the riparian woodland and dependent wildlife 

G-2 
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utilized the same options evaluated by the Service. It is mutually 

believed that these options would best benefit the riparian eco­

system. A combination of options was also recommended by the Corps, 

consisting of the creation and management of 75 acres of marsh 

habitat, the management of contiguous woodland, and the acquisi­

tion and management of about 200 acres of fallow land and/or 

cottonwood woodland. As stated, a substitution of the various 

options would probably have to be made as more intensive investi­

gations are made. The substitution of increased management for 

acquired land is a probable substitution. The remainder of the 

12 recommendations made in the Coordination Act Report and retained 

in the reanalysis are generally concurred with. Realizing that 

more planning and investigation are necessary, the Service and the 

Corps are in general agreement as to compensation measures at this 

time • 

G-3 
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APPENDIX A 

Section A 

Section B 

Section C 

Section D 

Section E 

Section F 

Section G 

Section H 

Number 

Authority 

Studies and Reports 

Base Conditions 

Most Probable Future Conditions 

"Without" Conditions 
/ .  

Problems and Needs 

Planning Ob j ectives 

Planning Constraints 

TABLES 

Title 

Urban/Rural Distribution 
~ace/~thnic Distribution 
Age/Sex Distribution 
Household Distribution 
Residential Mobility 
Educational Attainme t 
Housing 

2 
Employment Status ' 

Employment by Industry 
Family Income 
Estimates and Projections of Total 
Population: 1970-2030 \ 
Projections of Total Employment: 
1975-2030 

Alternative Population Projections 
Employment, 1970-2030 
Employment by Industry, 1975-2030 
Projected Population in Stanrd Proj ect 
Flood Plain 
Projected Residential Land Use in the '\, 
Standard Project Flood Plain 

Projected Commercial Land Use in the 
Standard ~ r o j  ect Flood Plain 

Projected Industrial Land Use in the 
Standard Proj ect Flood Plain 

Page 

A- 3 

A- 7 

A- 9 

A-31 

A-5 1 

A-5 3 

A-10 1 

A-10 3 

Page 



Number 

A- 20 

A- 21 

A-22 

A-23 

A-24 

A-25 

A-26 

A-27 

A-28 

A-29 

A- 30 

A-31 

A-32 

A-33 

P l a t e  A-1 

P l a t e  A-2 

P l a t e  A-2A 

P l a t e  A-3 

TABLES (cont ' d) 

T i t l e  

Pro jec ted  Pub l i c  Land Use i n  t h e  
Standard P r o j e c t  Flood P l a i n  

Pro jec ted  A g r i c u l t u r a l  Land Use i n  
t he  Standard P r o j e c t  Flood P l a i n  

Pro jec ted  Vacant Land Use i n  t h e  
Standard P r o j e c t  Flood P l a i n  

P ro t ec t ion  Provided by Ex i s t i ng  Levee 
Sys tem 

Descr ip t ion  of Proper ty  and P o t e n t i a l  
Flood Losses - B e r n a l i l l o  Unit 

Descr ip t ion  of Proper ty  and P o t e n t i a l  
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The purpose of this appendix is to identify the problercs and 

needs of the study area. In order to fully understand these prob- 

lems, it is first necessary to recognize the existing environmental, 

social, and economic characteristics of the area and then to project 

the growth and changes tJhic5 are anticipated to take place within 

the project life. Finally, an assessment of the impacts on these 

existing and future conditions of "doing nothing" culminates in the 

identification of specific problems and needs. 



SECTION A 

AUTHORITY 

The need f o r  water resource and r e l a t e d  land use development 

has long been recognized, and numerous Congressional r e so lu t ions  

have authorized s t u d i e s  on the  Rio Grande, p a r t i c u l a r l y  in  the  re- 

p o r t  study area. The bas i c  au tho r i ty  and the  au thor iz ing  resolu- 

t i o n s  a r e  given in the  subsequent paragraphs. 

Publ ic  Law No. 228, 77th Congress, 1st Session, H.R. 4911, dated 
18  August 1941. 

Sec, 4. The Secre ta ry  of War is hereby authorized and 
d i r ec t ed  t o  cause preliminary examinations and surveys 
f o r  f lood con t ro l ,  t o  be made under t he  d i r e c t i o n  of the  
Chief of Engineers, i n  drainage a reas  of the  United 
S t a t e s  and its T e r r i t o r i a l  possessions,  which include 
the following-named l o c a l i t i e s  : 

Rio Grande and t r i b u t a r i e s ,  New Nexico 

Senate Resolution, dated 2 August 1950. 

RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED 
STATES SENATE, That the  Board of Engineers f o r  Rivers and 
Harbors, c r ea t ed  under Sect ion 3 of the  River and Harbor 
Act, approved June 13, 1902, be, and is hereby, requested 
t o  review t h e  r epo r t  on Rio Grande and t r i b u t a r i e s ,  New 
Mexico, published i n  House Document Numbered 243, Eighty- 
f i r s t  Congress, F i r s t  Session, with a v i e w  t o  determining 
whether any rpodification should be made in the  recommen- 
da t ions  contained the re in  a t  t h i s  time with respec t  t o  
works f o r  l o c a l  f lood pro tec t ion  along the  main stem and 
t r i b u t a r i e s  of the  Rio Grande a t  and i n  the v i c i n i t y  of 
Albuquerque, 9 e w  Mexico. 



EIouse of R e p r e s e n t a t i v e s  Reso lu t ion ,  d a t e d  11 June  1352. 

RESOLVE3 BY THE COIB!ITTEE OR PUBLIC l?OPXS OF TT!E HOUSE 
OF REPRESENTATIVES, UNITED STATES, That  t h e  Board o f  
Engineers  f o r  Rivers and Farbors  be ,  and i s  hereby,  re- 
quested t o  review t h e  r e p o r t  on t h e  Rio Grande and t r i b u -  
t a r i e s ,  New Yexico, submit ted i n  House Document No. 243,  
8 1 s t  Congress, 1st Sess ion ,  and ~ r i o r  r e p o r t s ,  w i t h  a 
view t o  determining whether any m o d i f i c a t i o n  shou ld  be 
made i n  t h e  recommendations conta ined t h e r e i n  a t  t h i s  
t i m e  w i t h  r e s p e c t  t o  works f o r  l o c a l  f l o o d  p r o t e c t i o n  
a long  t h e  main stem and t r i b u t a r i e s  of t h e  Rio Grande 
a t  and i n  t h e  v i c i n i t y  of Albuquerque, ??ew Efexico. 

Senate  Reso lu t ion ,  da ted  28 June 1956. 

RESOLVED BY TEE COFD'ITTEC OEJ PUBLIC IJOPKS OF THE LTTITED 
STATES SEIJATE, That t h e  Board of Engineers  f o r  Rivers 
and Harbors, c r e a t e d  under Sec t ion  3 of t h e  River  and 
Harbor Act,  approved June 13,  1902, be ,  and i s  hereby 
reques ted  t o  review t h e  r e p o r t  of Rio Grande and t r i b u -  
taries, New Irexico, pub l i shed  i n  IIouse Document ITumbered 
243, E i g h t y - f i r s t  Congress, F i r s t  Sess ion,  w i t h  a view 
t o  de te rmin ing  whether any a d d i t i o n a l  m o d i f i c a t i o n  
should be  made i n  t h e  recommendations conta ined t h e r e i n  
a t  t h i s  t i m e .  

Senate  Reso lu t ion ,  dated 17 J u l y  1969. 

RESOLVED BY TEE CO?TrIYTFF 0:' PITELIC I~lOIr3'S OF TIE LTITED 
STATES SEZ?ATR, That t h e  Eoard of Tngineers  f o r  E i v e r s  and 
Harbors, c r e a t e d  under Sec t ion  3 of t h e  Z i v e r  and Harbor 
Act,  approved June 13, lP02, be ,  and i s  hereby r e q u e s t e d  
t o  rev iew t h e  r e p o r t  of t h e  Chief of Enpineers  on t h e  Rio 
Grande and t r i b u t a r i e s ,  New 1-!exico, pub l i shed  a s  I!ouse 
Document Nunhered 243, E i g h t y - f i r s t  Congress, and o t h e r  
p e r t i n e n t  r e p o r t s ,  w i t h  a view t o  determining whether any 
m o d i f i c a t i o n s  of t h e  recom.en la t ions  conta ined t h e r e i n  
a r e  a d v i s a b l e  a t  t h e  p r e s e n t  t i m e ,  w i t h  p a r t i c u l a r  r e f e r -  
ence t o  p r o v i d i c g  improvements i n  t h e  i n t e r e s t  of f lood  
c o n t r o l  and a l l i e d  purposes  i n  t h a t  p a r t  of t h e  d r a i n a g e  
b a s i n  ex tend ing  from Los Lunas t o  t h e  v i c i n i t y  of Belen, 
Net? F'exic o . 



House of Representat ives  Resolution, dated 11 Apr i l  1974. 

RESOLVED BY THE COYMITTEE ON PUBLIC Tu'OFJCS OF TFTE HOUSE OF 
REPRESEPMTATITTES, UNITED STATES, That t he  Board of Engi- 
neers  f o r  Rivers and Harbors i s  hereby requested t o  re- 
view t h e  r epo r t  of t h e  Chief of Engineers on the  Rio 
Grande and t r i b u t a r i e s ,  New Mexico, published i n  Eouse 
Document Numbered 243,  E ighty- f i r s t  Congress, F i r s t  Ses- 
s ion ,  wi th  a view t o  determining whether any modifica- 
t i o n s  of t h e  recommendations contained the re in  a r e  advis- 
ab l e  a t  t h e  present  time, with p a r t i c u l a r  re ference  t o  
providing a p l an  f o r  - - -**-. d e v e l o ~ r e n t  * .- .--2 a-,- u t i l i z a t i o n  and__cg"~ser- - - - .  
va t ion  of_ ya-ter- a~qd r e l a t e d  land resource-s_ of ."t_he--~stro- - --_-__ _- " -- 1-- - 
p o l i t a n  reg ion  of t h e  Rio C-rande from Cochit i  Lake t o  
Elephant Butte Xeservoir, wi th  due cons idera t ion  f o r  t h e  
metropol i tan planning a c t i v i t i e s  i n  t h e  six-county a rea ,  
cons i s t i ng  of Santa Fe, Sandoval, Berna l i l lo ,  Palencia ,  
Socorro and S ie r r a  Counties." Such s t u d i e s  t o  inc lude  
appropr ia te  cons idera t ion  of t h e  needs f o r  p ro t ec t ion  
aga ins t  f loods with p a r t i c u l a r  emphasis on the  l evee  sys- 
tem of t h e  Fiiddle Rio Grande Conservancy D i s t r i c t ,  wise 
use of flood-plain lands,  reg iona i  water supply and waste 
management f a c i l i t i e s  system, general  r ec rea t ion  f a c i l i -  
t i e s ,  enhancement and con t ro l  of water q u a l i t y ,  enhance- 
men t and _cgpservat~onno,ff - addyj,J&li.fe and o the r  
measures f o r  environmental enhancement, economic and ---.-------" ". 
human resources development, and s h a l l  be harmonious 
components of conprehensive development p lans  formulated 
by var ious  planning agencies  and o the r  i n t e r e s t e d  Fed- 
e r a l  agencies.  



SECTION B 

STUDIES & REPORTS 

P r i o r  s t u d i e s  have been made which impact on the  s tudy area. 

Spec i f i c  problems inves t iga t ed  include f looding of the  va l l ey  i n  

Albuquerque from flows o r i g i n a t i n g  on the  eas t e rn  uplands, and main 

s t e m  f looding along the  Rio Grande caused by snowmelt and general  

storms o r ig ina t ing  i n  the  upper basin.  These s t u d i e s  were reported 

i n  t he  following documents. 

Rio Grande and Tr ibu ta r i e s .  Albuquerque, New Mexico and Vicin- 

i t y ,  Review Report on Survey f o r  Flood Control,  dated June 1953. 

This r epo r t  recommended t h a t  channels be constructed t o  i n t e r c e p t  

runoff from the  e a s t  mesa and mountains and d i v e r t  it around t h e  

populated va l l ey  of Albuquerque i n t o  the  Rio Grande. Publ ic  Law 780, 

dated 3 September 1954, authorized the  pro jec t .  Construction of the  

d ivers ion  channels w a s  i n i t i a t e d  i n  1965 and completed i n  1972, a t  

which time they were turned over  t o  the  Albuquerque Metropolitan 

Arroyo Flood Control Authority t o  opera te  and maintain. 

EUo Grande and Tr ibu ta r i e s ,  New Mexico, Review Survey f o r  Flood 

Control.  In te r im Report on Main Stem of the Rio Grande Above 

Elephant Butte Dam, dated December 1958. This i n t e r im  repor t  recom- 

mended the inc lus ion  of Cochi t i  Dam on the  Rio Grande and Gal i s teo  

Dam on Gal i s teo  Creek i n  the  comprehensive plan f o r  the  basin to  

provide a d d i t i o n a l  f lood pro tec t ion  t o  the Middle Valley. Gal i s teo  

Dam was completed in 1970 and Cochi t i  Dam began operat ion i n  1975. 



SECTION C 

BASE CONDITION 

TIIE STUDY AREA 

The Albuquerque G r e a t e r  Urban Area is  l o c a t e d  i n  t h e  Piiddle Pdo 

Grande Val ley of C e n t r a l  New FIexico and i s  def ined  by t h e  uncon- 

t r o l l e d  Rio Grande watershed boundar ies  from C o c h i t i  Dam t o  t h e  

mouth of t h e  Rio Puerco. The a r e a s  s p e c i f i c a l l y  addressed i n  t h i s  

i n t e r i m  r e p o r t  are t h o s e  u rban iz ing  v a l l e y  a r e a s  s u b j e c t  t o  f l o o d i n g  

by t h e  Rio Grande between B e r n a l i l l o ,  New Ylexico and Belen,  Xew ?lex- 

i co .  Although t h e  s t u d y  a r e a ,  au thor ized  i n  t h e  l a t e s t  House Reso- 

l u t i o n ,  ex tends  from C o c h i t i  Dam t o  Elephant  B u t t e  Reservo i r ,  t h i s  

f l o o d  c o n t r o l  s t u d y  h a s  been l i m i t e d  t o  t h e  reaches  w i t h i n  t h e  Rio 

Grande f l o o d  p l a i n  where development now e x i s t s  o r  can reasonably  be  
I 

expected t o  e x i s t  w i t h i n  t h e  n e a r  f u t u r e .  It is a l s o  t h e  reach  about  

which t h e  N e w  Xexico S t a t e  Engineer and o t h e r s  have r e p e a t e d l y  ex- 1 
pressed  grave concern. The a r e a  is approximately  60 miles  long and 

I 
encompasses approximately 70,000 a c r e s .  I k j o r  developed a r e a s  in -  

- c lude  t h e  m u n i c i p a l i t i e s  of B e r n a l i l l o ,  C o r r a l e s ,  Los Ranchos de A l -  

buquerque, Los Lunas, Belen, and a  l a r g e  p o r t i o n  of Albuquerque, in-  

c lud ing  t h e  downtown bus iness  d i s t r i c t .  The urban s t u d y  a r e a  and t h e  

f lood  p l a i n  addressed by t h i s  r e p o r t  a r e  shown on P l a t e  A-1. The s t u d y  

a r e a  is  def ined  f o r  t h e  purpose of problem i d e n t i f i c a t i o n  only .  Formula- 

t i o n  of a l t e r n a t i v e s  c o n s i d e r e d a l l  p o s s i b l e  s o l u t i o n s  r e g a r d l e s s  of 

geographic l o c a t i o n .  Also,  impact assessment was n o t  conf ined t o  

t h e  s tudy  a r e a  but  addressed a l l  s o c i a l ,  economic, and environ- 

mental  e f f e c t s  of each a l t e r n a t i v e  r e g a r d l e s s  of geographic  l o c a t i o n .  



The c l i m a t e  of t h e  s t u d y  a r e a  is  c l a s s i f i e d  a s  a r i d ,  continen- 

t a l ;  c h a r a c t e r i z e d  by f a i r l y  h o t  summers and mild w i n t e r s ,  w i t h  

s h o r t ,  temperate  s p r i n g  and f a l l  seasons .  The average annua l  pre- 

c i p i t a t i o n  f o r  t h e  a r e a  ranges  from 8 i n c h e s  i n  t h e  v a l l e y  t o  30 

inches  on t h e  mountain peaks bounding t h e  e a s t e r n  s i d e  of t h e  s t u d y  

a rea .  About two-thi rds  of t h e  average annua l  p r e c i p i t a t i o n  i n  t h e  

v a l l e y  o c c u r s  from )fay t o  October w i t h  a lmost  one-third of t h e  

annual  amount f a l l i n g  dur ing  J u l y  and August. tIost r a i n f a l l  d u r i n g  

thZs p e r i o d  is  t h e  r e s u l t  of b r i e f  b u t  i n t e n s e  thunder  showers. 

During t h e  w i n t e r  months, most p r e c i p i t a t i o n  occurs  a s  snowfa l l .  

The average monthly s n o v f a l l  i n  t h e  v a l l e y  i s  l e s s  t h a n  2 i n c h e s  

with t h e  average  annua l  s n o w f a l l  recorded a t  7.26 inches .  

GEOLOGY 

The s t u d y  a r e a  l ies  w i t h i n  t h e  Santo Domingo-Albuquerque-Belen 

Basin, t h e  l a r g e s t  of a  s e r i e s  of complex s t r u c t u r a l  b a s i n s  which 

c o l l e c t i v e l y  form t h e  Rio Grande Trocgh, a  d e p r e s s i o n  t h a t  ex tends  

from t h e  n o r t h e r n  end of t h e  San Luis  Va l ley  i n  Colorado t o  n e a r  E l  

Paso, Texas. The Dasin, e s t e n d i n g  west of t h e  s t u d y  a r e a ,  and rec- 

ognized a s  a graben,  i s  about 90 m i l e s  l o n g  and is  approximately 30 

m i l e s  i n  maximum width.  The Basin was f b m e d  probably  d u r i n g  upper 

T e r t i a r y  (Itiocene and P l iocene)  t i m e ,  t h e  occur rence  being co inc i -  

d e n t a l  w i t h  t h e  u p l i f t i n g  of t h e  Sandia-Pfanzano-Los Pinos  e a s t e r l y  

t i l t e d  f a u l t  b lock  range. Nothing i s  k n o ~ m  of t h e  sedimentary  r o c k s  

under mtich of t h e  Basin, bu t  l i k e l y  t h e y  a r e  of Cretaceous  age and 

o l d e r  a l t h o u g h  some e a r l y  T e r t i a r y  d e p o s i t s  may be  p r e s e n t ,  The 

Basin narrows and shal lows i n  t h e  Santo Doningo a r e a ,  and t h e  e a r l y  

T e r t i a r y  G a l i s t e o  format ion and Espinaso v o l c a n i c s  a r e  exposed. I n  

t h e  Albuquerque-Belen a r e a ,  t h e  Sandia-Tlanzano-Los Pinos  range 

f o m s  t h e  e a s t e r n  boundary of t h e  Basin. Pennsylvanian and F!issis- 

s i p p i a n  l i n e s t o n e  l a y e r s  t h a t  form t b e  caprock- of the m u n t a i n s  are 



u n d e r l a i n  by Precambrian igneous  and netamorpbic rocks.  Throughout 

most of t h e  Basin,  t h e  wes te rn  boundary i s  formed by a  series of 

north-south t r e n d i n g  high a n g l e  and p a r a l l e l  normal f a u l t s  t h a t  s t e p  

down eas tward i n t o  t h e  Basin. General ly ,  t h e  wes te rn  boundary o f  

t h e  s t u d y  a r e a  i s  s p o r a d i c a l l y  marked by volcanoes  and f i s s u r e  f l o t ~ s  

t h a t  e r u p t e d  d u r i n g  T e r t i a r y  t i n e .  

A s  t h e  u p l i f t i n g  occurred dur ing  upper T e r t i a r y  t ime, d e t r i t u s  

from t h e  h i g h l a n d s  was washed i n t o  t h e  Basin t o  c o q r i s e  what i s  now 

a complex sequence of g r a v e l ,  sand,  s i l t ,  c l a y ,  c a l i c h e ,  and vol- 

c a n i c  d e p o s i t s  lcnovm as t h e  Santa  Y e  format ion.  F!uch of t h e  Santa  

Fe fo rmat ion  i s  o v e r l a i n  by a mant le  of unconso l ida ted  Qua te rnary  

a l luvium and l o c a l l y  t h i c k  p i e d ~ o n t  d e t r i t u s .  The t h i c k n e s s  of t h e  

T e r t i a r y  d e p o s i t s  i n  t h e  deeper  p a r t s  of t h e  Basin h a s  been esti- 

mated t o  t o t a l  about  15,000 f e e t .  

TOPOGRAPHY 

The s t u d y  area v a r i e s  i n  topography from p r e c i ~ i t o u s  mountains 

t o  broad,  r e l a t i v e l y  f e a t u r e l e s s  p l a i n s .  Land forms found i n  t h e  

s tudy  a r e a  i n c l u d e  p l a t e a u s ,  b u t t e s ,  mesas, volcanos,  l a v a  f lows,  

canyons, and a broad r i v e r  v a l l e y .  E l e v a t i o n s  range from 4,G00 f e e t  

m . s . 1 .  a t  t h e  mouth of tile X i 0  Puerco t o  10,673 f e e t  m . s . 1 .  a t  San- 

d i a  Crest. 

That p o r t i o n  of t h e  Rio Grande v a l l e y  between B e r n a l i l l o  and 

Belen addressed by t h i s  r e p o r t  v a r i e s  i n  w i d t h  from 1 t o  3 miles .  

The f l o o d  p l a i n  i s  e x t r e n e l y  f l a t  and i t s  o u t e r  l i m i t s  a r e  r e a d i l y  

i d e n t i f i e d  by a n  a b r u p t  change i n  e l e v a t i o n .  P r e s e n t l y ,  t h e  Rio 

Grande floodway i s  conf ined between l e v e e s  g e n e r a l l y  1 ,000  f e e t  

a p a r t .  A-pproximately 400 t o  000 f , ee t  of t h e  floodway a r e  occupied 

by a  c l e a r e d  and n a i n t a i n e d  channel.  The remainder i s  covered w i t h  

v a r i o u s  d e n s i t i e s  and t y p e s  of vege ta t ion .  



LAND USE 

His to r i ca l ly ,  t he  Rio Grande flood p l a i n  has  been i n t e n s i v e l y  

farmed because of t he  a v a i l a b i l i t y  of sur face  water f o r  i r r i g a t i o n .  

Today an ex tens ive  network of cana ls ,  l a t e r a l s ,  and d i t c h e s  adminis- 

te red  by t h e  Middle Rio Grande Conservancy D i s t r i c t  i n t e r l a c e s  the  

v a l l e y  t o  supply i r r i g a t i o n  water  t o  res idents .  The S o i l  Conserva- 

t i o n  Service, USDA, a r e  surveying the  land of t h e  S t a t e  of New Mexico 

s o  as t o  designate  and set a p a r t  those lands  considered "prime farm- 

land"; "Prime farmland" is land t h a t  has  the  b e s t  combination of 

phys ica l  and chemical c h a r a c t e r i s t i c s  f o r  producing food, feed,  for- 

age, f i b e r ,  and o i l s eed  c rops ,  and is  a l s o  a v a i l a b l e  f o r  t hese  uses. 

I n  t he  f lood con t ro l  s tudy area ,  a l l  of t he  "prime farmland" 

designated i s  loca ted  i n  t h e  f lood p la in .  However, i n  keeping wi th  

a recent  nationwide t rend  of outward migrat ion from urban areas ,  many 

of t h e  l a r g e r  farm t r a c t s ,  exc lus ive  of Indian land,  have been sub- 

divided i n t o  smaller p a r c e l s  f o r  r u r a l  and suburban type of develop- 

ment t h u s  decreasing t h e  amount of farmland. The v a l l e y  wi th in  the  

l i m i t s  of Albuquerque i s  pro tec ted  by the  levee  reconstructed by the  

Corps i n  1958 and i s  densely populated. The r e s i d e n t s  between the  

southern c i t y  l i m i t s  of Albuquerque and the  I s l e t a  Indian Reserva- 

t i o n  on t h e  west bank of t h e  r i v e r  a r e  p re sen t ly  considering incorp- 

o ra t ion ,  which would make them t h e  second l a r g e s t  c i t y  i n  t he  S t a t e ,  

The s t r i p s  of land between the  levee and the  channel remain i n  

t h e i r  n a t u r a l  state f o r  t he  most p a r t .  Only on the  I s l e t a  and San- 

d i a  Indian Reservations is  t h e  area used f o r  grazing. I n  a l l  o the r  

a r eas ,  t he  abundance of l a r g e  trees, toge ther  w i th  dense under- 

growth, provides food and h a b i t a t  f o r  a myriad of w i l d l i f e .  River- 

s i d e  d r a i n s  i n s i d e  the  levees  support s eve ra l  spec i e s  of warmwater 

f i s h e s  and, during winter  months, the  S t a t e  of New Mexico s tocks  

rainbow t r o u t  t o  provide an  a d d i t i o n a l  f i s h e r y  f o r  a r e a  res idents .  



Consequently, t he  a r ea  i s  a popular r ec rea t ion  spot  f o r  hunting, 

where permit ted,  f i sh ing ,  and picnicking. The a rea  a l s o  se rves  a s  

exce l l en t  b r i d l e  pa ths  f o r  t h e  numerous horse owners r e s id ing  i n  t h e  

va l l ey .  It is  the  po l i cy  of the  Middle Rio Grande Conservancy D i s -  

t r i c t ,  upon whose right-of-way much of t h i s  land and a l l  access  t o  

i t  lies, t o  al low continued use of t h e  a r e a  by the  pub l i c  s o  long a s  

i ts  opera t ions  f o r  f lood c o n t r o l  and i r r i g a t i o n  water  supply are n o t  

jeopardized. 

CULTURAL SETTING 

The Rio Grande Valley is  s a i d  t o  be the  o ldes t  continuously 

s e t t l e d  region i n  t he  United S ta tes .  A s  e a r l y  a s  1100 A.D., numer- 

ous Indian pueblos were supported by i r r i g a t e d  a g r i c u l t u r e  along the  

Rio Grande and i ts  t r i b u t a r i e s .  The first-known se t t lement  i n  t h e  

v i c i n i t y  of Albuquerque w a s  i n  1598, loca ted  on the w e s t  bank of t h e  

r i v e r .  About 1693, t he  Spanish e s t ab l i shed  se t t l emen t s  a t  Santa Fe, 

Santa Cruz, Los C e r r i l l o s  and Berna l i l lo .  The Acting Governor of 

B e r n a l i l l o  s en t  30 f ami l i e s  t o  t h e  s i t e  of the  present  c i t y  of Albu- 

querque and i n  1706 the  c i t y  w a s  founded. The p laza  and some of t h e  

s t r u c t u r e s  of t h i s  period s t i l l  remain i n  an a rea  known l o c a l l y  as 

Old Town on the  east s i d e  of the  r i v e r .  The a rea  grew slowly u n t i l  

the coming of the  r a i l r o a d  i n  1880. What happened many times be- 

fo re ,  happened t o  Albuquerque. The r a i l r o a d  brought immigrants and 

hea l th  s eeke r s  who s t a r t e d  new e n t e r p r i s e s  and e s t ab l i shed  ranches 

in  t h e  area.  Albuquerque became a shipping point  f o r  c a t t l e ,  sheep, 

hides,  wool and ore  and by 1881, t he  town q u a l i f i e d  a s  the f i r s t  

c i t y  i n  New Mexico. 

The a rea  has been under four  f l ags :  Spanish, Mexican, t he  Con- 

f ede ra t e  f o r  about a month, and the  United S ta t e s ;  however, t he  



Pueblo Indians of t he  region remained independent under each govern- 

ing  e n t i t y .  This l i neage  makes Albuquerque and the  region a unique 

c u l t u r a l  melting pot.  The people a r e  very proud of t h e i r  Indian, 

Spanish, and Anglo-American her i tage .  

ARCHEOLOGICAL AM> HISTORICAL RESOURCES 

While t h e  occupation of t h e  Rio Grande v a l l e y  i s  evidenced by 

an abundance of a rcheologica l  and h i s t o r i c a l  remains, l i t t l e  of t h i s  

evidence can be found wi th in  the  flood p l a i n  i t s e l f .  The lower 

a r e a s  of t he  f lood p l a i n  were no t  ex t ens ive ly  occupied u n t i l  the  

coming of t he  Spanish, s ince  the  e a r l i e r  peoples genera l ly  p re fe r r ed  

t o  farm the  f lood p l a i n  and l i v e  on t h e  ad jacent  b l u f f s  and t e r -  

races.  Remains of e a r l y  Indian se t t l emen t s  on the  t e r r a c e s  and near  

confluences of t r i b u t a r i e s  a r e  r e l a t i v e l y  common. In add i t i on  the  

meandering and f looding  of the  r i v e r ,  i n t e n s i v e  farming and urban 

development, and cons t ruc t ion  of f lood c o n t r o l  and i r r i g a t i o n  works 

have a l t e r e d  t h e  e n t i r e  flood p la in .  Hence, only h i s t o r i c a l  s i t e s  

r e s u l t i n g  from t h e  l a t e r  Spanish c u l t u r e  s t i l l  e x i s t  wi th in  the  

l i m i t s  of the  flood p l a in .  A list of such sites w a s  obtained from 

the S t a t e  of New Mexico's H i s to r i c  Preserva t ion  Of f i ce r  and a r e  pre- 

sented i n  the  accompanying Environmental Impact Statement. A recon- 

naissance of t he  a r e a  found no archeologica l  o r  h i s t o r i c a l  s i t e s  

within t h e  phys ica l  l i m i t s  of a l t e r n a t i v e s  considered f o r  d e t a i l e d  

evaluat ion.  

POLITICAL SETTING 

While the  boundaries of t he  urban s tudy a rea  encompass most of 

Be rna l i l l o  County and po r t ions  of Sandoval, Valencia, Torrance, and 

Santa Fe Counties, no po r t ions  of the  Rio Grande f lood p l a i n  a r e  

found i n  t h e  l a t t e r  two. Incorporated mun ic ipa l i t i e s  wi th in  the 



f lood p l a i n  a r e  Albuquerque, Belen, Be rna l i l l o ,  Los Lunas, Corrales,  

Bosque Farms, and Ranchos de Albuquerque. Municipal, county and 

r eg iona l  planning boundaries a r e  depicted on P l a t e  A-2. P l a t e  A-3 

d e p i c t s  t he  boundaries of S t a t e  lands  i n  t he  a r e a  and those lands  

t h a t  a r e  under Federal  j u r i s d i c t i o n .  Por t ions  of t h e  Cochit i ,  Santo 

Domingo, San Fe l ipe ,  Santa Ana, Sandia, and I s l e t a  Indian Reserva- 

t i o n s  a r e  a f f ec t ed  by t h e  inves t iga t ion  covered i n  t h i s  repor t .  

P l a t e  A-4 shows the  l o c a t i o n  of these  Indian reserva t ions .  

TRANSPORTATION 

Albuquerque w a s  served by four  major a i r l i n e s  which posted a 

combined t o t a l  of 840,000 passenger boardings i n  1976. A i r  serv- 

i c e  t o  the c i t y  is p re sen t ly  undergoing expansion with the  add i t i on  

of f i v e  o the r  major a i r l i n e s  stopping i n  Albuquerque. Passenger 

boardings i n  1971 t o t a l e d  578,000. A s  shown on P l a t e  A-1, the  a r ea  

is served by U.S. I n t e r s t a t e  Highway 40 which provides east-west 

access  and I n t e r s t a t e  25, which t r a v e r s e s  t h e  e n t i r e  l eng th  of the 

s tudy area ,  providing north-south access.  Continental  Trailways, 

Greyhound, and I.C.T.L., Inc. provide the  a r ea  wi th  e x c e l l e n t  i n t e r -  

c i t y  bus t ranspor ta t ion .  East-west and i n t e r c i t y  passenger r a i l  

s e rv i ce  is  provided by Amtrak, and the  Santa Fe Rai lroad provides 

f r e i g h t  service.  Belen i s  considered the  rail cen te r  f o r  the  area. 

SOCIOECONOM I C  PROFILE 

A socioeconomic p r o f i l e  was developed a s  a p r e r e q u i s i t e  t o  t he  

eva lua t ion  of the  p o t e n t i a l  impacts t h a t  a f lood con t ro l  program may 

have on t h a t  area.  The following t e x t  and s e r i e s  of t a b l e s  was com- 

p i l ed  from the  most recent  census information ava i l ab l e  f o r  t he  Mid- 

d l e  Rio Grande Valley SPF flood p la in .  Because a l a r g e  urban center ,  

t he  c i t y  of Albuquerque, s epa ra t e s  two l e s s e r  developed areas ,  the 

p l a i n  has  been divided i n t o  th ree  reaches : the Albuquerque Reach, 



t he  reach upstream o r  North Reach, and t h e  South Reach, downstream. 

Occasionally,  comparisons a r e  made between t h e  reaches and t h e  Albu- 
1 

querque SMSA , i n  order  t o  pu t  t h e  t h r e e  f lood  p l a i n  reaches i n t o  

t h e i r  proper  perspec t ive  a s  p a r t s  of a l a r g e r  geographic region. 

Populat ion 

Looking f i r s t  a t  the  urban-rural d i s t r i b u t i o n  of t he  f lood 

p l a i n  populat ion shown i n  Table A-1: over 84 percent  of t h e  t o t a l  

populat ion is  urban; however, t he  .only urban a rea  ou t s ide  Albuquer- 

que i s  t h e  Belen a r e a  - which comprises only 24 .3  percent  of t he  

South Reach population. Urban a r e a s  a r e  those having populat ion i n  

excess  of 2,500. Among the  r u r a l  r e s i d e n t s  of the  North and South 

Reaches, t he  South Reach has a higher  proport ion of a c t u a l  farm pop- 

u l a t ion ,  11 percent ,  than the  North Reach, which has 4,6 percent .  

The r a c i a l / e t h n i c  d i s t r i b u t i o n  of t h e  SPF f lood p l a i n  populat ion 

depicted i n  Table A-2 is  r e l a t i v e l y  uniform throughout t he  reaches - 
although the  North and South Reaches have a higher propor t ion  of 

Indians due t o  t h e  inc lus ion  of t h e  reserva t ions .  Notable is the  

high proport ion of Spanish-Americans, 66.3 percent  of t he  t o t a l  pop- 

u l a t i o n ,  i n  the f lood p la in .  By comparison, only 40.5 percent  of 

the SMSA populat ion i s  Spanish-American. 

Age-sex d i s t r i b u t i o n s  f o r  each of t h e  reaches a r e  given i n  

Table A-3. With the  exception of t he  North Reach, the  age-sex dis-  

t r i b u t i o n s  manifest  few d i f f e rences  among t h e  r e s i d e n t s  of the  SPF 

f lood p l a i n  - o r  from the SMSA. I n  the North Reach, the median age 

f o r  both males and females i n d i c a t e s  a s l i g h t l y  younger population. 

1 Albuquerque SMSA a s  redefined i n  1973 t o  include a l l  of 
Be rna l i l l o  and Sandoval Counties. 



Urban/Rural Korth Reach Albuquerque Reach South Reach T o t a l  
D i s t r i bu t ion  Number Percent  Number Percent  :?urnher Percent  Number Percent 

Urban 0 0.0 105,742 100.0 4,823 24.3 110.565 84.2 
Rural 5,657 100.0 0 0.0 15,063 75.7 20,720 15.8 

Far111 25 8 4.6 0 0.0 1,659 11.0 1,917 9.3 
l?on-Harm 5,399 95.4 0 0.0 13.404 89.0 18,803 90.7 - 

T o t a l  P o p ~ ~ l a t i o n  5,657 100.0 105,742 100.0 19,886* 100.0 131,285 100.0 

? + 
--J .L 

lloes not include the  inmates a t  Los Lunas IJospital  and Tra in ing  School. A l l  o the r  t a b l e s  - 
d o  inc lude  ttie inmates. 

~ z r c e :  U.S. ljureau of the Census, 1970 Census of Populat ion and Ilousing, PI?C(1)5, I lC(3) -  
154, F i r s t  Count Summary Tapes f o r  P?ew Plexico. 



Race/Ethnic  :lorth Reach Albuquerque Reach South Reach Total. 
Group Numl,er percent1  Number percent1  NuFnher percent1  Nunlber P e r c e n t  

1 

~ J h i  t e 5,410 95.6 101,209 95.7 18,589 91.7 125,208 95.1 
Negxo 19 0.3 1,870 1.8 69 0.3 1 ,958 1.5 
India11 130 3.4 1,803 1.7 1,494 7.11 3,487 2.6 
Spanish-American 3.497 61.8 70,995 67 : l  12,801 63.2 87,293 66.3 
J tiler 3 P, 0.7 860 0.  S 116 0.6 1,014 0. 8 

I ? T o t a l  l ' op t~ la t ion  5,657 105,742 20,268 131,667 
F 
03 

'Percents do n o t  t o t a l  1 0 0 ? b e c a u s e  bo th  r a c e  and e t h n i c i t y  a r e  i n d i c a t e d .  
2,iased on Spanish speakers  and nan-Spanish speakers  w i t h  Spanish surname. 
Source: IJ. S. l<ureau of t h e  Census, 1370 Census of I ' op i l a t ion  and i Io~is ing,  PIfC(1)-5, 

F i r s t ,  Second and F i f t h  Count Summary 'I'apes f o r  Flew Nexico 



Yorth Reach Albuqtlerque Reach South Reach T o t a l  
AgelSex Number Percen t  TJunber P e r c e n t  Number P e r c e n t  riurnber P e r c e n t  

T o t a l  Popu la t ion  5,667 100.0 105,749 100.0 20,279 100.00 131,695 100.0 

All kialesf: 2,806 49.5 51,245 
Under 5 y e a r s  2 76 9.8 5,425 
5 - 14 y e a r s  691 24.6 13,1.51 

? 15 .- 24  y e a r s  557 19.9 8,855 
w 25 - 34 y e a r s  310 11.0 6,262 
w 35 - 4r1 y e a r s  329 11.7 5,317 

45 - 54 y e a r s  291 10.4 4,904 
55 - 64  y e a r s  182 6.5 3,738 
65 - 74 y e a r s  10  7 3.8 2,267 
75 y e a r s  and o l d e r  6 3 2.2 1,326 

I ' rrcent  of "All Flales" and " A l l  ~ e m a l e s "  g iven a s  p e r c e n t  of t o t a l  popu la t ion .  
Source:  U. S. Bureau of t h e  Census, 1970 Census of I 'opula t ion and Ilousing, I'I!C(l)-5, 

F i r s t  Count Summary Tapes f o r  ?:e.c~ :lexica 



TABLE A-3 Cont inued 

Age/Sex 

Al.1 F e r n a l e s ~ ~  
IJnder 5 y e a r s  
5 - 1.4 y e a r s  

15  - 2 4  y e a r s  
25 - 34 y e a r s  
35 - 44 y e a r s  

? 
IU 

45 - 511, y e a r s  
o 55 - 64 y e a r s  

65  - 74 y e a r s  
75 y e a r s  and o l d e r  

Morth Reac1-1 
Wuml3er P e r c e n t  

Albuquerque Reach 
FJumber P e r c e n t  

54,504 51.5 
5 ,377 9 . 9  

12,489 22 .? 
10,504 19.3 

6 ,338  12.5 
5,766 10.6 
5 ,207 9.6 
4 ,143 7.6 
2,622 ft . 8 
1 ,558  2.9 

South  Reach 
Number P e r c e n t  

10,086 49 .7 
830 8.8 

2,530 25.1 
1 , 7 4 1  17.3 
1 ,278 12.7 
1,137 11.3 
1 ,0  10 10.0 

824 8.2 
4 35 4.3 
241  2 . 4 

T o t a l  
Number P e r c e n t  

";.ledian Age 21.7 23.2 23.6 23.2 

2'; P e r c e n t  of  " A l l  Males" and " A l l  Feruales" g i v e n  as p e r c e n t  o f  t o t a l  p o p u l a t i o n .  
Source:  11. S .  I:ureau o f  t h e  Census,  1970 Census o f  I 'opulat ion and f iousing,  PI!C ( I  )-5, 

F i r s t  Count Suninlary Tapes f o r  1'Jetr Mexico 



General Soc ia l  Cha rac t e r i s t i c s  

Household Composition. Cha rac t e r i s t i c  of t h e  h i s t o r i c a l  t rend ,  

t h e  household d i s t r i b u t i o n  i n  t h e  urban Albuquerque Reach, shown i n  

Table A-4, v a r i e s  from the  household composition of t h e  rural 

reaches. Average household s i z e  is smaller, 3.45, i n  t h e  Albuquer- 

que Reach than i n  e i t h e r  t h e  North Reach, 3.73, o r  t h e  South Reach, 

3.64. The d i f f e rence  is due p r imar i ly  t o  a higher  propor t ion  of 

single-person households, b u t  t h e r e  a r e  a l s o  propor t iona te ly  fewer 

households with ch i ld ren  under 18 years  o ld  i n  t he  Albuquerque 

Reach. 

Res ident ia l  Mobility. Res iden t i a l  mobi l i ty  is  ind ica t ed  i n  

Table A-5 as the  d i f f e r ence  i n  residence between 1965 and 1970 f o r  

t he  population 5 years  old and over.  Of course, t h i s  measure does 

not  d i s t i n g u i s h  the  number of moves which may have been made i n  the  

five-year i n t e r v a l ;  however, i t  does demonstrate t he  r e l a t i v e  r e s i -  

d e n t i a l  s t a b i l i t y  of the SPF f lood plain.  Almost 58 percent  of the 

population did not  move from 1965 t o  1970 - compared t o  l e s s  than 48 

percent  of t he  SMSA population. Among the  r e s i d e n t s  who moved i n t o  

t h e  SPF flood p l a in ,  the poin t  of o r i g i n  va r i ed  by reach. Most of 

the  in-migrants t o  the Albuquerque Reach moved from another  residence 

in the same county. In-migrants from another state comprised only 

7.3 percent  of the  t o t a l  population of t he  Albuquerque Reach - com- 

pared t o  11.9 percent of the North Reach population and 16.5 percent  

of the SMSA population. 

Education. Whether median school  years  completed o r  the  per- 

cen t  of high school graduates  is  used a s  a measure, t he  educa t iona l  

a t ta inment  achieved by persons (25 years  old and over)  i n  t he  North 

Reach surpassed the rest of the  SPF flood p l a in  population. The 
median number of school years  completed by the  North Reach popula- 

t i o n  was 11.6 i n  1970 - with 51.9 percent  of the  population high 



llis t r i1) r r t ion  

i!ousellolds 
Pan l i l i e s  
IIusbar~t!/wifc 
w i t h  c h i l r l r e n  
under  1F 

O t h e r  male head 
wi  tli c l ~ l l d r e n  
under  18 

Female head 
w i t h  c l l i l d r e n  
under  18 

Pr imary  j n d i v i d u a l s  

TAI31,E A-4 
IIOUSEIIOLD DISTRIJ37TTIOf! 

North Reach Albuquerque Reach South Reach T o t a l  

I 'ercent  

37.1 
86.3 

69.4 
4.3 

60.0 
9.3 

66 .1  
12.9 

I 'ercent 

86.8 
87.3 

65.9 
3.7 

53.4 
9.n 

69.2 
13.2 

P e r c e n t  

82.3 
82.5 

63.3 
3.5 

41.5 
14.0 

68.4 
17 .1  

I n  group q u a r t e r s &  244 4 . 3  1,332 1 .3  440 3.2 2,076 1.6 

Average h o u s e l ~ o l d  
s i z e  3.73 3.45 

-.- , -1 c r c e n t  " In  groilp q i i a r t e r s "  g iven  a s  p e r c e n t  o f  T o t a l  I 'opula t ion .  
Source:  U.S. i%ureau of  t h e  Census,  1370 Census o f  P o p u l a t i o n  and !lousing, PHC(1)-5, 

ILC (3)-154, F i r s t  and Second Corrnt Surrlmary Tapes  f o r  llew Elexico. 



Residence 
111 1965 

Same l~ouse  
L)if f e r e n t  house 
I n  same county 
In  o the r  county 
i n  ;Iei,r Elexico 

t- In  d i f f e r e n t  s t a t e  
Xor t l~  East 

N 
w ldorth Cent ra l  

Sout11 
lJes t 

Ah road 
Ffoved, res idence 

no t  reported 

Tota l s  

PJort11 Reach 
Number Percent  

3,065 59.0 
1,945 36.8 

746 1 4 . 1  

Al-buq rlerque Peach Soot11 Reach 
Numl~er Percent  Number Percent  

Total  
Number Percent  

Sources: U. S .  Bureau of t h e  Census, 1970 Census of l 'opi~lat ion and Ilousing, Fourth 
Count (Population, P i l e  A) and F i f t h  Count Summary Tapes f o r  New ?lexica 



school graduates. I n  the  r e s t  of the  SPF flood p la in ,  the  median 

was 10.8 years, and high school graduates represented l e s s  than 45 

percent of the population. By comparison, the median i n  Berna l i l lo  

County was 12.5 years, and high school graduates comprised 66.2 

percent of the  population. Educational attainment of the flood 

pla in  population is given in Table A-6. 

Housing. A summary of 1970 housing data  f o r  the  flood p l a i n  

is presented i n  Table A-7. Housing tenure ind ica tes  the  predominance 

of owner-occupied housing, 67.7 percent of a l l  occupied housing 

un i t s ,  i n  the  flood p la in  - although the  proportion of owner- 

occupied u n i t s  i s  g rea te r  i n  the  North and South Reaches. Vacancy 

r a t e s  vary more within the  SPF flood pla in :  7.9 percent i n  the  

North Reach, 5.3 percent i n  the  Albuquerque Reach, and 10.1 percent 

i n  the  South Reach. Not only is  the  t o t a l  vacancy r a t e  highest i n  

the South Reach, but the  proportion of u n i t s  vacant s i x  months o r  

more is a l s o  highest a t  51.0 percent of a l l  vacancies - compared t o  

29.5 percent i n  the Albuquerque Reach and 40.8 percent i n  the North 

Reach. Length of vacancy is often employed a s  an ind ica to r  of hous- 

ing condition. The high proportion of u n i t s  vacant 6 months o r  more 

i n  the  South and North Reaches suggests a high proportion of sub- 

standard o r  de te r io ra t ing  u n i t s  i n  the  housing inventory. 

To analyze the condition of occupied housing un i t s ,  overcrowd- 

ing (defined a s  1.01 o r  more persons per  room) and the  lack of one 

o r  more plumbing f a c i l i t i e s  a r e  general ly used. The percentage of 

overcrowded u n i t s  is  approximately the  same, 17 t o  20 percent,  f o r  

a l l  three  reaches - compared t o  only 11.4 percent i n  the SMSA. En- 

ploying the  lack of plumbing facilities a s  a measure of condition, 

there is  more variance. The Albuquerque Reach has a much lower pro- 

portion of houses lacking some plumbing f a c i l i t i e s  (5.3 percent) 



TABLE A-6 
EDUCRTIONAL ATTAINI.IE;JT 

Years of School IJorth Reach AlSuquerque Reach South Reach 
Cori~ple ted N~~mber Percent Number Percent  Pluniber Percent 

?lone 6 5 2.5 1,115 2.2 350 3.7 
Elementary 1-8 737 30.7 15,458 31.0 2,846 29.7 
I!igli school  1-4 1,027 39.5 25,471 51.0 5,022 52.4 
College 1-3 315 12.2 4,245 8.5 7 80 8.1 

4 o r  more 396 15.2 3,6f13 7.3 581 6.1 

Popi~la t ion  25  years  
and o lde r  2,600 100.n 49,332 100.0 9,579 100.0 
lledian School. Yrs. 1.1.6 10,8 10.8 
high School Grads. 1,349 51..9 22,326 44.7 4,270 44.6 

Total 
?.:l~rnber ., Percent 

1,530 2.5 
19,101 30.8 
31,520 50.7 
5,340 8.6 
4,620 7.4 

Source: U.S. Burea11 of the Census, 1970 Census of Population and lfousing, PUC(1)-5, 
F i f t h  Count  Sunimary Tapes f o r  IJew Mexico. 



T o t a l  iiousing IJni ts  
Occupied U n i t s  

Owrk r 
Renter* 

Vacdnt Uni t s  
Vacant 6 mon tlls 
o r  more 

U n i t s  1,acking 
Sotne o r  A l l i t  

? PI unlljing F a c i l i t i e s  
N Uni t s  wi th  1.01 o r  
0' Florc Persons* 

Per  Room 

North Reach Albuquerque Reach South Reach - T o t a l  
Wu~nber P e r c e n t  Number P e r c e n t  Number P e r c e n t  Nun~ber P e r c e n t  

* 1'ercentaf;es a r e  expressed a s  a pe rcen t  of a l l  occupied u n i t s .  
Sources : U. S. Iiureau of t h e  (:ensus, 1'170 Census: PllC(1)-5,  I I C ( ~ ) - 1 5 4 ,  F i r s t  Count Tapes. 



than e i t h e r  the  North Reach (16.3 percent )  o r  the  South Reach (12.7 

percent ) ,  bu t  i t  has  a s l i g h t l y  higher proport ion than the  SMSA (4.4 

percent) .  

General Economic Charac te r i s t i c s  

Employment: 'P ro f i l e .  The employment s t a t u s  of each of the  

reaches i s  given i n  Table A-8. The South Reach had a somewhat lower 

unemployment r a t e  i n  1970 (4.2 percent )  than e i t h e r  the  North Reach 

(5.8 percent )  o r  Albuquerque Reach (6.4 percent) .  I n  the  SMSA, the  

unemployment r a t e  was 5.6 percent.  

Deta i led  breakdowns f o r  the  employed population, 14 yea r s  and 

o lder ,  a r e  indica ted  by indus t ry  i n  Table A-9. The majori ty of 

workers i n  each area  were employed by t h e  se rv ice  o r  t r ade  indus- 

tries, bu t  the re  i s  some v a r i a t i o n  i n  employment among the  reaches 

f o r  the  o the r  indus t r i e s .  

Income. Family income i n  1969 i s  given f o r  the  SPF flood 

p l a i n  i n  Table A-10. A l l  t h ree  reaches showed a lower median 

income, $6,755 t o  $7,587, than the  SMSA median of $8,866. A s  

suggested by the  lower median incomes, a higher proport ion of fami- 

lies i n  t h e  SPF flood p la in ,  22.1 percent ,  reported incomes below 

the poverty l e v e l  of $3,388. I n  the  SMSA, only 14.2 percent of a l l  

f ami l i e s  had incomes below poverty l e v e l .  



TA3LE A-8 
E?Ef?LOYI.?E??T STATUS 

North Read1 Albuquerque Reach South Reach T o t a l  
Employ~nent S t a t u s  Kumber P e r c e n t  Number P e r c e n t  Xun?ber P e r c e n t  ITumber P e r c e n t  

Armed Forces  9 0.2 130 9.2 2 4 0.2 16 3 0.2 
C i v i l i a n  Labor 1,870 51.1  35,563 49.6 6,170 49.4 143,609 19.6 

Force  
Employed 1 , 7 6 1  94.2 33,2RL 9 3.6 5,910 95.8 4Q,955 93.9 
Uner~~p loye  d 10 9 5.13 2,2Q5 6.4 260 4.2 2,654 6 .1  

N o t i n L a b o r F o r c e  1,784 48.7 36,057 50.2 
!b 

6 ,303  50.4 44,144 50.2 
.I 
M T o t a l  P o p u l a t i o n  3,663 100.0 71,756 1m.0 12,497 100.0 87,916 100.0 
03 1 4  Years and Older  

Sources:  U.S. Sureau o f  t h e  Census,  1973 Census o f  P o p u l a t i o n  and Housing, 
PilC (1)-5,  Four th  Count ( P o p u l a t i o n ,  F i l e  A) and F i f t h  Count Summary 
Tapes f o r  :Jew Pfexico. 



Emp loymen t by 
Indus t ry  

Cons t ruc t ion  
Manufacturing 
Transpo r t a t i on ,  
Commlinication & 
Ut i l i t i e s  
T r s d e  
Finance,  Insurance  
and Real  ~ s t a t e l  
Se rv i ce s  
Government 3 
Other I n d u s t r i e s -  

T o t a l  Employed 14 
Years and Older 

North Reach 
Nun~ber Percent  

16 0 9.1 
2 17 12.3 

84 4. R 

l ~ n c l u d e s  bus ines s  and r e p a i r .  
2 ~ n c l u d e s  a g r i c u l t u r e  and mining. 

Albuquerque Reach South Reach 
i:umher Percent  Yumber Percent  

T o t a l  - 
Number Percent  

Sources: 1.T.S. Bureau of t h e  Census, 1979 Census of Popula t ion  and Iiousing, 
Fourth Count (Popula t ion ,  F i l e  A) and Fi-f th  Count Summary Tapes f o r  
?!ew Mexico. 



TABLE A-10 
FAMITY I N C O W  

Income i n  1969 

A l l  F a m i l i e s  
Less t h a n  $3,090 
$3,000-$4,999 
$5,000-$6,999 
$7,000-$8,399 
SQ , W 0 - ~ 1 1 , 9 9 9  
$12,000-$14,999 
$15,000-$24,999 
$25,900-$49,999 
$50,000 and o v e r  

North  Reach 
Number P e r c e n t  

P e r c e n t  below 19.6 
p o v e r t y  l e v e l  

Albuquerque Reach 
?ium!~er F e r c e n t  

South Reach 
Number P e r c e n t  

T o t a l  
Number P e r c e n t  

Sources:  U.S. Bureau of t h e  Census, 1970 Census: PI1C(1)-5, IiC(3)-154, F i r s t  and F i f t h  
Count Sumnary Tapes. 



SECTION D 

MOST PROBABLE 
FUTURE CONDITIONS 

A range of reasonably probable a l t e r n a t i v e  f u t u r e  p ro jec t ions  

f o r  population and employment was developed f o r  the  urban study a rea  

by the  Bureau of Business and Economic Research, (BBER), Univeristy 

of New Mexico, and i s  considered i n d i c a t i v e  of the  f u t u r e  condi t ions  

of the  SPF f lood p l a i n  addressed i n  t h i s  in te r im repor t .  Each com- 

ponent of populat ion change- b i r t h  r a t e ,  dea th  r a t e ,  and migration-- 

was projec ted  on an age-sex s p e c i f i c  bas is .  Var ia t ions  i n  migration 

were d ic ta t ed  by economic changes. Population and employment pro- 

j ec t ions  f o r  a "pessimistic" scenario,  an "optimist ic" scenario,  and 
tI  an expected" scenar io  a r e  shown i n  Tables A-11 and A-12, respect ive ly .  

The scenarios and r e s u l t a n t  p ro jec t ions  were furnished t o  s t a t e ,  c i t y ,  

and l o c a l  planning agencies f o r  review and comment. A l l  concurred 

in  the  methodology and se lec t ion  of  the  "expected" scenario a s  the  

most probable f u t u r e  condition. BBER has adjus ted  its AGUA popula- 

t i o n  p ro jec t ions  t o  represent  the  p ro jec t ions  f o r  the  three  county 

a r e a  of Bernal i l lo ,  Sandoval, and Valencia f o r  the  medium s e r i e s  and 

the high se r i e s .  These p ro jec t ions  a r e  shown i n  Table A-13 and a r e  

compared with the  OBERS Ser ies  E p ro jec t ions  f o r  the  same th ree  

county area.  The medium a e r i e s  average annual growth r a t e  from 1970 

t o  1980 is 2.79 percent  according t o  the  BBER projec t ions .  Bureau 

of the  Census population es t imates  f o r  1 Ju ly  1975 show an annual 

growth r a t e  of 2.88 percent  from 1970. By comparison f o r  the  same 

pe r iod  of t ime,  t h e  OBERS S e r i e s  E p r o j e c t i o n  shows a  growth r a t e  of 

1.42 pe rcen t .  The BBER p r o j e c t i o n  i s  much n e a r e r  t h e  census r a t e  of 



TABLE A-1 1 
ESTIMATES AND PROJECTIONS OF TOTAL POPULATION: 1970-2030 

Albuquerque Greater Urban Area* United States** 
(most probable)  

Year Op t imis t i c  S e r i e s  Expected S e r i e s  P e s s i m i s t i c  S e r i e s  

Es t imates  
1970 347,000 
1975 412,800 

P r o j e c t i o n s  
1980 
1985 
1990 
1995 
2000 
2005 
2010 
2015 
2020 
2025 
2030 

A l l  t o t a l s  rounded t o  n e a r e s t  hundred. 
* Source: BBER (1976) 

** Source: Census Popula t ion ,  Current  Popula t ion  Reports ,  S e r i e s  P-26, No. 76-16, 
1972 OBERS S e r i e s  E P ro j ec t ions .  



TABLE A-12 
PROJECTIONS OF TOTAL EMPLOYMENT: 1975-2030 

Albuquerque Greater Urban Area* 

Year Optimistic Series Expected Series Pessimistic Series 

United States** 

All figures rounded to the nearest hundred. 
* Source: BBER (1976) 
1 Interpolation 
Extrapolation 

** Source: Census of Population. "Social and Economic Characteristics" and OBER 
Series E for employment/population ratios. ~mployment/population 
ratios applied to most probable population projections to derive 
projected employment. 



TABLE A-13 

ALTERNATIVE POPULATION PROJECTIONS 
THREE COUNTY dl 

OBERS BBERLI 
SERIES E MEDIUM SERIES HIGH SERIES 

AVERAGE AVERAGE AVERAGE 
YEAR POPULATION ANNUAL POPULATION ANNUAL POPULATION ANNUAL 

% CHANGE % CHANGE % CHANGE 

FACTORS OF CHANGE FROM 1970 

11 Berna l i l l o ,  Sandoval, and Valencia Counties. - 

2/ Bureau of Business and Economic Research, Universi ty  of New Mexico - 
da ta  used t o  der ive  three-county t o t a l s .  



TABLE A-1 5 

EMPLOYMENT BY INDUSTRY: 1975-2030 
Albuquerque Greater Urban Area 

Expected Series 

Agriculture 2,100 1,900 1,800 1,700 1,600 1,500 1,300 
Mining 100 100 100 100 100 200 200 
Construction 12,600 14,600 16,300 18,100 20,200 22,500 27,200 
Manufacturing 14,900 17,600 19,100 20,600 22,300 24,100 27,600 
Transportation/Communication/~tilities 9,900 11,100 12,200 13,300 14,500 15,900 18,700 

? Trade 34,400 40,500 45,300 50,700 56,700 63,500 77,700 
3 ~inance/ Insurance/Real Estate 8,500 10,100 11,300 12,600 14,000 15,600 19,000 

Services 37,800 45,400 51,500 58,500 66,500 75,500 95,100 
Government 40,900 44,700 47,700 51,000 54,700 58,300 66,200 

TOTAL 161,100 186,100 205,300 226,700 250,700 277,100 332,900 402,500 488,400 

All figures rounded to the nearest hundred. Detail may not sum to totals due to rounding differences. 

Source: BBER (1976) 



. c. The t o t a l  f e r t i l i t y  rate f o r  t h e  AGUA Study a r e a  w i l l  grad- 

u a l l y  approach t h e  pro jec ted  n a t i o n a l  rate, varying between 1.7 and 

2.4 dur ing  t h e  decade 1970-1980 and between 1 . 7  and 2 .7  during t h e  

1980 t o  2030 span, according t o  o p t i m i s t i c ,  expected, and pessimis- 

t i c  outlooks.  

d. Surv iva l  r a t e s  w i l l  be  assumed t o  approximate n a t i o n a l l y  I 

trended r a t e s  t o  2000 and w i l l  be assumed cons t an t  t o  2030. 

e. The AGUA area w i l l  remain as an  a t t r a c t i v e  re t i rement  a r e a  

wi th in  o p t i m i s t i c ,  expected, and pes s imi s t i c  outlooks.  Re t i r ed  per- 

sons w i l l  cont inue t o  in-migrate t o  the  a r e a  without regard t o  eco- 

nomic oppor tun i ty  . 

f .  Lands con t ro l l ed  by Ind ians  w i l l  n o t  be sub jec t  t o  in-  

migration. 

Expected Scenario 

Agr icu l ture .  About 90 percent  of t h e  p r e s e n t l y  i r r i g a t e d  crop-. 

land acreage i n  t h e  AGUA a rea  h a s  severe l i m i t a t i o n s  f o r  maintaining 

economic a g r i c u l t u r e .  It i s  expected t h a t  t h e  need f o r  housing and 

o the r  urban land uses  w i l l  g radua l ly  absorb marginal  a g r i c u l t u r a l  

land through t h e  year  2000, reducing cropland acreage a v a i l a b l e  f o r  

production. This  w i l l  i n  t u rn  reduce t h e  r o l e  of a g r i c u l t u r e  a s  a 

source of employment i n  t h e  AGUA a r e a  (Table A-15). Farm land  i n  

the a r e a  w i l l  cont inue t o  be subdivided i n  s i z e ,  r e s u l t i n g  i n  farms 

operated on a non-commercial part-t ime b a s i s  and r e s u l t i n g  i n  low 

dens i ty  semirura l  r e s i d e n t i a l  development. 

Commercial a g r i c u l t u r e  w i l l  cont inue i n  farm d a i r y  products ,  

poul t ry ,  feed c rops ,  vegetables ,  orchards,  greenhouses, and p l a n t  



n u r s e r i e s  t o  s e rve  t h e  l o c a l  market. Annual g ross  output  is ex- 

pected t o  i nc rease  slowly during t h e  decade 1970 to  1980. The con- 

t inued  encroachment of urban land uses on e x i s t i n g  a g r i c u l t u r a l  l and  

w i l l  s t r ong ly  c o n t r i b u t e  t o  r a t h e r  s l i g h t  reduc t ion  i n  annual g ross  

ou tput ,  d e s p i t e  advances i n  a g r i c u l t u r a l  technology and growth i n  

greenhouse a g r i c u l t u r e ,  and p l an t  n u r s e r i e s  between 1980 and 2030. 

Mining. Mining a c t i v i t i e s  in the  v i c i n i t y  of t he  AGUA a r e a  a r e  

expected t o  increase t o  1980 and decrease s l i g h t l y  t h e r e a f t e r  t o  

2030. Construct ion expansion a n t i c i p a t e d  throughout t h e  a r e a  w i l l  

induce continued growth i n  sand, g rave l ,  l imestone and gypsum opera- 

t ions .  

Consis tent  wi th  t h e  na t iona l  goa l  f o r  development of domestic 

energy resources ,  coa l  and uranium reserves i n  Sew Mexico a r e  ex- 

pected t o  support  s teady  growth i n  the  mining indus t ry  i n  t he  decade 

p r i o r  t o  1980, wi th  growth a t  a moderate l e v e l  beyond 1980. Coal 

explora t ion  and mining can be a n t i c i p a t e d  t o  cont inue in northwest- 

ern New Mexico beyond 2000. But, because of p roh ib i t i ve  t r a v e l  d i s -  

tance between t h e  AGUA area and the  a r e a  of p o t e n t i a l  coa l  mining 

opera t ion ,  in f luence  on employment i n  t h e  AGUA a r e a  is expected t o  

be  l i m i t e d  t o  es tabl ishment  and expansion of mining company o f f i c e s  

i n  t h e  c i t y  of Albuquerque. 

Uranium explora t ion  and mining is expected t o  continue in the  

Grants Uranium B e l t  t o  t h e  year  2000, a s  economic uranium re se rves  

a r e  p re sen t ly  appraised a t  a 25-year production l i f e ,  based on de- 

p o s i t s  deemed commercial a t  a market p r i c e  of $15 per  pound. Beyond 

t h i s  per iod,  production w i l l  d ec l i ne  a s  a r ea s  a r e  mined out and a s  

t he  grade of uranium o r e  becomes lower and less economic t o  mine. 



Uranium opera t ions  i n  the eas t e rn  por t ion  of t he  uranium b e l t ,  be- 

cause of t h e i r  reasonable proximity, w i l l  provide mine personnel em- 

ployment oppor tuni t ies  f o r  the  AGUA area.  I t  is expected t h a t  min- 

ing  company o f f i c e s  w i l l  b e  maintained and expanded i n  t he  AGUA 

area. 

Construction. A s  t h e  AGUA a r e a  is expected t o  cont inue experi-  

encing more r ap id  growth than average f o r  t he  nat ion,  r e s i d e n t i a l  

and non-resident ial  cons t ruc t ion  output  w i l l  remain above the  

na t iona l  rate, but  a t  a  moderate l e v e l  during the  period 1980-2030. 

Certain f e d e r a l  p o l i c i e s  a f f e c t i n g  r e s i d e n t i a l  cons t ruc t ion ,  such as 

lower i n t e r e s t  r a t e s  and mortgage subs id ies ,  a r e  not expected t o  b e  

aggressively pursued. 

Planuf ac tur ing .  Manufacturing a c t i v i t y  i n  t he  AGUA a rea  w i l l  

remain s i g n i f i c a n t l y  above t h e  na t iona l  r a t e  during the period 1970- 

2030. Impediments t o  growth i n  t he  manufacturing s e c t o r ,  such a s  

small  l o c a l  markets and g rea t  d i s t ances  t o  market concentrat ions and 

sources of supply, w i l l  somewhat dampen the  a t t r a c t i v e n e s s  of the  

AGUA area f o r  major manufacturing i n  e a r l y  years.  But as the  manu- 

f ac tu r ing  s e c t o r  growth r a t e  improves, t he  e f f e c t  is expected to  at- 

t r a c t  more a n c i l l a r y  a c t i v i t i e s  which, i n  t u rn ,  w i l l  make the  a r e a  

more a t t r a c t i v e  t o  indus t ry  i n  general.  

Cer ta in  manufacturing i n d u s t r i e s ,  such a s  p r in t ing ,  baking, and 

b o t t l i n g ,  w i l l  grow i n  proport ion t o  population growth. Increas ing  

tourism i n  the  a r e a  w i l l  genera te  a d d i t i o n a l  tourism-related manu- 

fac tur ing .  Uranium mi l l i ng  opera t ions  i n  t h e  eas t e rn  por t ion  of the  

uranium b e l t  w i l l  con t r ibu te  t o  growth i n  employment i n  the  manu- 

f ac tu r ing  sec to r .  



Growth i n  manufacturing w i l l  take place mainly i n  the c i t y  of 

Albuquerque and Bernal i l lo  County with some growth i n  the communi- 

ties of Belen, Los Lunas, Bernali l lo,  Rio Rancho, and the  pueblos of 

Cochiti ,  Sandia, and Isleta. 

Transportation, Communication, U t i l i t i e s  (T.C .U.) . The AGUA 

area ,  and i n  pa r t i cu la r  the  c i t y  of Albuquerque, w i l l  remain the  

center  of commerce f o r  much of the  s t a t e ,  maintaining a g rea te r  r a t e  

of growth between 1970 and 2000 i n  T.C.U., than w i l l  the  nation. 

Above average growth w i l l  be experienced pa r t i cu la r ly  i n  motor 

f r e i g h t  t ranspor ta t ion  and warehousing, a i r  t ransportat ion,  and 

e l e c t r i c  and gas u t i l i t i e s .  During the  period 2000-2030, the r a t e  

of growth of T.C.U. w i l l  be moderate. 

Trade. Reta i l  and wholesale t rade  w i l l  r e f l e c t  an annual r a t e  - 
of growth g rea te r  than the  nat ional  average f o r  the decade 1970- 

1980. The c i t y  of Albuquerque is expected to  maintain its pos i t ion  

a s  wholesale cen te r  f o r  most of the  s t a t e  and w i l l  a t t r a c t  an in- 

creasing number of wholesale ou t l e t s .  Wholesale t rade w i l l  grow 

more rapidly than r e t a i l  trade. Generally, between 1980 and 2030, 

t rade  sec to r  output w i l l  remain s ign i f i can t ly  above the  nat ional  

average r a t e ,  

Finance, Insurance, Real Es ta te  (F.I.R.E.). The average annual 

growth r a t e  in output f o r  F.I.R.E. s e c t o r  is expected t o  remain 

above the  nat ional  average r a t e  during the  period 1970-1980 and be- 

tween 1980 and 2030 a s  growth i n  o ther  sec to r s  remains favorable. 

Services. demand f o r  services  generated by moderately increas- 

ing population w i l l  generate an increase  in output of t h i s  sec to r  

s i g n i f i c a n t l y  above nat ional  r a t e s  i n  the  AGUA a rea  f o r  the  periods 

between 1970 and 2030. 



Government. S ta te  and l o c a l  government employment i n  the  AGUA 

area  w i l l  grow i n  general  proportion t o  population increase  during 

the periods from 1970 t o  2030. Bernal i l lo  County w i l l  maintain its 

function a s  a regional  cen te r  f o r  numerous fede ra l  agencies, a s  well  

a s  an important component of the  f ede ra l  government's research and 

development complex. However, competition f o r  f ede ra l  i n s t a l l a t i o n s  

by o ther  s t a t e s  w i l l  r e s u l t  i n  t h i s  a rea  g e t t i n g  a smaller  share  of 

fu tu re  f ede ra l  increases. Federal government employment i n  the  AGUA 

area  during 1970-1980 w i l l  moderate i n  the  proportion of workers 

government employed. Federal government employment w i l l  increase a t  

a lesser r a t e  beyond 1980. 

MOST PROBABLE FUTURE FOR THE R I O  GRANDE FLOOD PLAIN 

The most probable fu tu re  condit ions f o r  the  SPF flood pla in  were 

derived from those developed f o r  the  urban study area. 

Population. Population projec t ions  f o r  the  flood p la in  f o r  

the  most probable fu tu re  condit ion a r e  given i n  Table A-16. The 

population projec t ions  provided f o r  the  SPF flood p l a i n  area  were 

computed using a housing component. Detailed maps del ineat ing  the 

flood pla in  were compared t o  1970 Census enumeration d i s t r i c t  maps. 

These maps ind ica te  the  locat ion  of housing uni ts .  Visual  inspec- 

t ion  of growth s ince  the  maps were produced was a l s o  made. From 

t h i s  information estimated percentage of population of the  enumera- 

t ion  d i s t r i c t s  ly ing  within the  flood pla in  was determined. These 

percentages were used t o  a l l o c a t e  population a s  of the  1970 Census 

date  . 

In  order t o  determine present and fu ture  population, persons 

per  household had t o  be computed. However, i t  should be noted 

t h a t  a l l  persons res id ing within an area  do not  necessar i ly  reside 



TABLE A-16 

P r o j e c t e d  P o p u l a t i o n  i n  S tandard  P r o j e c t  Flood Plain 

Val ley  North V a l l e y  South 
Year of Albuquerque Albuquerque U n i t  of Albuquerque 

e 
Source:  BBER (1976) 

1 Derived from 1970 Census, F i r s t  Count Tapes f o r  New Mexico. 

2 Derived from houshold s i z e  and housing e s t i m a t e s .  



within households. I n  c e r t a i n  enumeration d i s t r i c t s  household 

population var ied  from the  proportioned populat ion due t o  the  

locat ion  of i n s t i t u t i o n s  o r  group quar ters .  After  some inves t i -  

ga t ions ,  adjustments were made t o  compensate f o r  such occurrances. 

I n  computing populat ion using a n a l y s i s  and component methods 

it is important t o  note  t h a t  not  a l l  housing u n i t s  a r e  occupied. 

Those housing u n i t s  which a r e  vacant,  f o r  s a l e  o r  r en t ,  o r  vacant 

f o r  o the r  reasons, o r  a r e  seasonal u n i t s  must be counted. For t h i s  

count 1970 Census information was used by enumeration d i s t r i c t  i n  

accordance with the  previously es t ab l i shed  propor t ional  procedure. 

Thus, seasonally vacant  o r  o ther  vacant housing u n i t s  were ex t rac ted  

from the  t o t a l  housing count assuming t h a t  the  quan t i ty  of these  

u n i t s  did no t  change between 1970 and 1975. No b a s i s  f o r  assuming 

a change i n  the  quan t i ty  of vacant housing u n i t s  could be determined. 

The average household s i z e  used t o  compute the  populat ion was 

determined by 1970 Census and reduced by 9 percent  according t o  

na t iona l  p ro jec t ions  a s  derived from Current Population Reports 

No. 607, Ser ies  P-25. 

Having es tab l i shed  the  1970 and 1975 populat ion f igure  f o r  the  

area ,  a propor t ional iza t ion  procedure using projec ted  f i g u r e s  com- 

p le ted  under the  AGUA study ana lys i s  was employed t o  a r r i v e  a t  t h e  

projected population f i g u r e s  i n  the  SPF flood p l a i n  area. 

Indian population f i g u r e s  f o r  c e r t a i n  geographic a reas  were 

ext rac ted  from the  1970 and 1975 information and t r ea ted  separa te ly  

from the  remaining population f igures .  The reason was t h a t  the  

geographic a r e a  con t ro l l ed  by the  Indians was n o t  expected t o  

receive the  quan t i tyof  immigration t h a t  i s  expected a t  the  o the r  



a r e a s  i n  t h e  flood pla in .  The Indian populat ion f i g u r e s  were com- 

p le ted  separa te ly  using converging b i r t h  r a t e s  t o  the  year  2010 

with r a t e s  based upon b i r t h  r a t e s  occurring i n  a r e a s  of the  S t a t e  

which have heavy populat ions of Indian people. The expected popu- 

l a t i o n s  i n  the  remaintng geographic a r e a s  wi th in  the  flood p l a i n  

were computed using a propor t ional  procedure based upon a 1975 

proportion of populat ion res id ing  i n  t h a t  geographic area.  A t  

the completion of t h i s  process the  expected Indian population and 

expected non-Indian population were added together  f o r  a f i n a l  

f igure  . 

Land Use. I n  order  t o  accommodate t h i s  growing population, 

a s  projec ted  by BBER, much of t he  e x i s t i n g  farmland and vacant  land 

must be converted t o  urban, suburban, and semi-rural r e s i d e n t i a l  

homesteads. Proper resource programs would include f lood pro- 

t ec t ion  f o r  these  new r e s i d e n t s  and t h e i r  property. No change i n  

land use p a t t e r n s  i s  fo recas t  f o r  v a l l e y  a r e a s  within the  Indian 

reservat ions.  Flood p l a i n  zoning, i n  which no new development 

would t ake  p l ace  w i t h i n  t h e  100-year floodway, was assumed i n  

order  t o  produce a  conserva t ive  economic a n a l y s i s  of s t r u c t u r a l  

a l t e r n a t i v e s .  The 70,649 ac re s  i n  t h e  s tandard  p r o j e c t  f lood  

p l a i n  of t h e  e n t i r e  s tudy a r e a  w e r e  comprised of 22,733 urban and 

suburban a c r e s ,  37,118 a g r i c u l t u r a l  a c r e s ,  and 10,798 vacant  a c r e s  

i n  1975. Using the  BBER popula t ion  p r o j e c t i o n s  and c u r r e n t  land 

use p a t t e r n s  and zoning r e s t r i c t i o n s ;  t h e  f l o o d - p l a i n  land use 

p r o j e c t i o n s  were made t o  accommodate t h e  growing popula t ion  i n  t h e  

t h r e e  reaches.  The most probable f u t u r e  f o r  t he  d i f f e r e n t  land 

uses  of t h e  f lood  p l a i n  a r e  shown i n  Tables A-17 t o  A-22. A summary 

of these  land use  p r o j e c t i o n s  f o r  t he  e n t i r e  s tandard  p r o j e c t  f lood 

p l a i n  of t h e  study a r e a  i s  i l l u s t r a t e d  on Figure  A-1. 
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TABLE A-17 
PROJECTED RESIDENTIAL LAND USE 'IN THE STANDARD PROJECT FLOOD 

P l a i n  ( i n  a c r e s )  

Year Valley North Albuquerque Valley South 
- of Albuquerque Unit  of Albuquerque 

TABLE A-18 
PROJECTED COMMERCIAL LANDUSE I N  THE STANDARD PROJECT 

Flood P l a i n  ( ac re s )  

Year Valley North Albuquerque Valley South 
of Albuquerque Unit  of Albuquerque 



TABLE A-19 
PROJECTED INDUSTRIAL LANDUSE I N  STANDARD PROJECT FLOOD 

P la in  (acres )  

Year Valley North Albuquerque Valley South 
- of Albuquerque Unit of Albuquerque 

TABLE A-20 
PROJECTED PUBLIC LANDUSE I N  STANDARD PROJECT FLOOD 

P l a i n  (acres)  

Year Valley North Albuquerque Valley South 
- of Albuquerque Unit of Albuquerque 



TABLE A-21 
PROJECTED AGRICULTURAL LANDUSE I N  STANDARD PROJECT 

Flood P l a i n  (acres)  

Year Valley North Albuquerque Valley South 
of Albuquerque Unit of Albuquerque 

TABLE A-22 
PROJECTED VACANT LANDUSE I N  STANDARD PROJECT FLOOD 

P l a i n  (acres )  

Year Valley North Albuquerque Valley South 
- of Albuquerque Unit of Albuquerque 



STANDARD PROJ ECT FLOOD P L A I N  

RESlMNTlAL COMMERCIAL INDUSTRIAL PUBLIC AGRICULTURE VACANT 

FIGURE A -  I 



SOCIOECONOMIC RESOURCES 

A s  previously s t a t e d ,  66 percent of the  populat ion i n  the  f lood 

p la in  i s  Spanish-American, and the  median income i s  l e s s  than t h a t  

f o r  the  SMSA. Future in-migration i n t o  t h e  flood p l a i n  i s  expected 

t o  be l a r g e l y  middle-class t o  upper middle-class Anglos, r e s u l t i n g  

in a g rea te r  r a c i a l  mix and higher income l eve l .  This population 

increase and higher income l e v e l  w i l l  s t imula te  the  economy of the  

a rea  and provide a g r e a t e r  t ax  base t o  fund improvements and 

services .  

A flood protec t ion  program would help enhance property value and 

tax  revenues, e l iminate  f lood r e l i e f  and clean-up e f f o r t s  and t h e i r  

associated cos t s ,  and r e l e a s e  these  monies t o  o the r  programs of 

improvement. 

ENVIRONMENTAL RESOURCES 

Increasing public  concern f o r  the  preservat ion  and enhancement 

of p lant  and animal communities and f o r  expanded r e c r e a t i o n a l  oppor- 

t u n i t i e s  i s  re f l ec ted  i n  current  c i t y  and state planning documents 

and e f f o r t s .  Future p lans  f o r  the  Rio Grande and i ts  contiguous ri- 

parian woodland bounded by the  r ive r s ide  d r a i n s  are aimed pr imar i ly  

a t  a continued use f o r  f lood con t ro l  and i r r i g a t i o n  purposes, con- 

servat ion  o r  enhancement of i t s  "natural" f e a t u r e s  and w i l d l i f e ,  and 

i ts  development f o r  r e c r e a t i o n a l  and educat ional  purposes. Previ- 

ously u t i l i z e d  almost s o l e l y  f o r  flood c o n t r o l  and i r r i g a t i o n  pur- 

poses, cu r ren t  use ob jec t ives  include compatible multipurpose use 

t h a t  cons iders  na tu re  preservat ion  and rec rea t ion  as l eg i t ima te  and 

equal uses. 
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These ob jec t ives  seek t o  e s t a b l i s h  a na tu re  preserve system and 

compatible r ec rea t iona l  development and opportunit ies .  This in- 

cludes the  p ro tec t ion  of the  r i p a r i a n  woodland; development of na- 

tu re  centers ;  l i m i t i n g  of access  po in t s  t o  the  r i v e r ,  beyond t h a t  

which i s  needed f o r  channel maintenance by r i v e r  o f f i c i a l s ,  t o  a 

few non-vehicular s i t e s  thereby preserving the  i n t r i n s i c  values of 

the r i p a r i a n  woodland and associated w i l d l i f e ;  and the development 

of r ec rea t iona l  f a c i l i t i e s  t h a t  w i l l  be compatible with the essen- 

t i a l  wild na tu re  of the  r i v e r i n e  environment, and land use p a t t e r n s  

in  the immediate area. 

I n  essence, planniqg e f f o r t s  associa ted  with the environmental 

resources of t h e  Rio Grande a r e  aimed a t  i t s  preservation,  enhance- 

ment and compatible u t i l i z a t i o n  f o r  both immediate and long-term 

use. 



SECTION E 

WITHOUT CONDITION 

The "without" condition is the future condition which can be 

expected to prevail in the absence of new programs for resource 

management. It is consistent with the most probable future in that 

it considers base conditions, public desires, and historical trends. 

These historic trends indicate that development of the flood plain 

has been affected primarily by influences other than adequate flood 

protection. In accordance with existing regulations, projections 

for the "without" condition assumed enforcement of flood plain zoning 

such that there would be no new development taking place within the 

100-year flood plain. 

Land use patterns are a direct function of population trends. 

In order to accommodate this growing population much of the existing 

farmland must be converted to urban, suburban, and semirural resi- 

dential homesteads. The larger private tracts within the flood 

plain presently used for agriculture will be divided into smaller 

residential parcels and the service and trade establishments neces- 

sary to accommodate the increased population. No significant change 

in land use is foreseen for valley areas within the Indian reserva- 

tions. 

Factors which enhance development in the river valley rather than 

on the mesa overlooking the valley are many. The city of Albuquerque 

east of the Rio Grande is bounded by Federal and State lands on the 
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south and east as shown on Plate 2a. Development has currently ex- 

tended north to the limits of the Sandia Indian Reservation. Early 

future growth will probably be directed to in-filling remaining 

vacant areas within these boundaries. Once this area has been deve- 

loped, the next potential area of growth would appear to be the up- 

lands on the west side of the river. The predominant factor in 

relegating the west mesa north of Interstate 40 to secondary develop- 

ment is limited access across the river. Presently, only two bridges 

service the north valley--the Corrales bridge at the southern edge 

of Corrales and Interstate 40 bridge. In the south valley between 

the Interstate 25 and Interstate 40 bridges, there are three other 

river crossings. Consequently, the south valley and adjoining west 

mesa are in a more advanced stage of development. 

Much of the area on the west mesa north of Interstate 40 is or 

will be converted to public facilities as noted on Plate 2a. The 

existing Petroglyph State Park occupies approximately 1,500 acres, 

and the proposed new airport and proposed Shooting Range State Park 

will occupy 4,600 acres and 5,500 acres, respectively. Neither 

of these facilities would be conducive to residential development in 

the area. In fact portio~s of the west mesa north of Interstate 40 

has been set aside for industrial and warehouse types of development. 

Further limiting the amount of development in the area would be the 

presence of volcanic cones and fissure flows not protected by the 

State Park. This type of ground material is not readily suitable 

for good foundations for many types of structures and does not provide 

good soil for trees and other agricultural plants. 

In addition, attempts to obtain water by drilling wells on the 

west mesa have met with little success. Some wells encountered 

mineralized and hot water, probably associated with the volcanic 

activity of recent geologic time, and others found no water at all. 

Arsenic content in some wells has been found to be above acceptable 

Revised April l98d 



BERNALILLO A ANA RESERVAT 

SHOOTINQ RANGE 

I N D I A N  R E S E S V A T I O N  

--- STATE LAND 
---- FEDERAL LAND 
----- MILITARY 

SCALE IN MILES 
0 5 10 15 20 
i- 1 

STATUS OF L A N D S  

'ION 

1 P L A T E  A - 2 ~  



levels. If well water is obtained, it is at a greater depth than 

that found in the valley making well water on the mesa more expen- 

sive than in the valley. Since the mesa property owners are located 

above the ditches and canals conveying irrigation water, they have 

no way to irrigate their property with energy efficient (gravity 

flow) river water provided by the Middle Rio Grande Conservancy 

District. In contrast, the irrigation system is extensively deve- 

loped in the valley areas with a series of canals, ditches, laterals 

and drains all conveying water diverted from the Rio Grande. Be- 

cause of the availability of surface water, close proximity of ground 

water, and the presence of alluvial soils rather than the more in- 

organic sand and pumic materials found on the mesa, orchards, 

gardens, and other vegetation is more easily established and abun- 

dant in the flood plain. Extensive development of the west mesa 

will be dependent upon import water supplied by pipe from the city 

of Albuquerque whose well fields are largely on the east side of 

the Rio Grande. While this supply may be economically viable as a 

residential, commercial and light industry source it is not competi- 

tive with flood plain surface irrigation water for lawns, gardens, 

and agricultural uses. 

The terrain of the west mesa is characterized by a wide, gently 

rising plain consisting of sand, rock, numerous vegetation-stabilized 

sand dunes, and an area of volcano cones with adjacent lava flows 

which form steep cliffs paralleling the river. Excepting these 

volcanic cliffs there are'no topographic features to break the pre- 

vailing north-south wind which produces dust and sand storms at 

various times during the year. This situation is expected to pre- 

vail until sufficient development occurs on the mesa, to provide 

windbreaks in the form of houses and fences to significantly reduce 

the intensity of these storms. Presently, housing dvelopments are 

spread over the mesa in separate unincorporated communities. The 

distance between these communities is such that the sand and dust 
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storms still plague the residents. The heavily vegetated, 

sheltered and shaded flood plain area is therefore considered 

by most residents, long term as well as recent immigrants to be 

highly desirable for residential development. Increased demand 

for the limited flood plain property available has increased pro- 

perty value to the point that some flood plain property is pre- 

sently selling for $20,000 per acre. 

No data can be found to support the hypothesis that flood risk 

has any significant impact on property values for development in 

the flood plain area. A comparison of property values in Albuquerque 

which has 270 year flood protection with nearby Corrales which has 

19 year flood protection shows no substantial difference. 

Since Albuquerque is the major marketing center for the study 

area, close proximity to places ofwork, recreation, and commercial 

outlets provides flood plain areas with a locational advantage for 

residential development. 

In summary, the valley flood plain areas offer strong locational, 

environmental and developmental advantages which indicate that the 

present trend of intense development without regard to flood hazard 

or protection will continue. 

(1) Socioeconomic conditions. The without-the-project alter- 

native future is suggested by the fact existing development in the 

flood plain is extensive e.g. within the 42,000 c.f.s. (270 year) 

flood plain there are 8,805 residences, 809 commercial, 22 indus- 

trial and 147 public structures. Also there are extensive trans- 

portation, irrigation and utility facilities. Total average annual 

flood damages within the flood plain are estimated to be $4,474,000 

in October 1978 price levels. Because inadequate flood protection 

would not deter migration and pressure for development in the valley, 
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flood damage potential would increase. Federal funding for con- 

struction would be available for future development within the flood 

plain only when the development and construction conforms to the 

specifications contained in the Federal Flood Insurance Program such 

as being elevated above the 100-year flood plain. All of the study 

area communities are participating in the emergency phase of the 

Program. The Federal Flood Insurance Program however cannot be ex- 

pected to effectively prevent future development on the flood 

plain as the effectivenes~ depends on the zoning ordinances adopted 

by the participating communities and their degree of enforcement. 

No flood prevention benefits have been claimed for future develop- 

ment during economic evaluations. Existing development and future 

development could be expected to occur even in the absence of ade- 

quate flood protection, assures that severe socioeconomic impacts 

could be expected as a result of flooding. In addition to monetary 

damage large non-monetary impacts such as loss of life, health 

hazards through contamination and sanitation problems, disruption 

of family and community activities, anxiety and mental and physical 

stress could be expected to occur. 

(2) Environmental conditions. Without management programs to 

preserve and enhance the environment, there would be no safeguard to 

insure that the unique and somewhat fragile riparian woodland would 

not continue to be subjected to pressure for utilization and develop- 

ment with resulting environment degradaticn. Unless human activity 

in the area is controlled, the essential wild condition of the bosque 

and associated wildlife could be destroyed. Management of the two 

remaining wetlands in the project would likewise control human 

activity and could retard the natural aging process through periodic 

burning and perhaps dredging. 
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SECTION F 

PROBLEMS AND NEEDS 

Through an i n t e n s i v e  pub l i c  involvement program described i n  

Appendix F, most of t h e  problems, needs, and concerns of t he  s tudy  

area were determined i n  Stage 1 and reassessed  p e r i o d i c a l l y  through- 

ou t  t he  d u r a t i o n  of t h e  study. Problem i d e n t i f i c a t i o n  is  a contin- 

uing t a s k  throughout t h e  planning process ,  and the  i n v e s t i g a t i o n  of 

many problems s e q u e n t i a l l y  uncover r e l a t e d  needs and concerns. 

0 This  problem i d e n t i f i c a t i o n  t a s k  has  culminated i n  t h e  determinat ion 

of planning o b j e c t i v e s  s t a t e d  a t  t he  conclrlsion of t h i s  sec t ion .  

WATER SUPPLY NEEDS 

The major source of municipal and i n d u s t r i a l  water  supply f o r  

Albuquerque and most of  t h e  surrounding communities i s  the  Santa Fe 

formation. There appears  t o  be a s u f f i c i e n t  q u a n t i t y  of water  i n  

t h i s  deep aqu i f e r .  Fresh,  good qr ta l i ty  water  - - - .  extends  5 d e ~ t h  of 

a 0 0  f e e t  i n  t h e  Albuquerque basin.  Some communities i n  the  

ad jacent  uplands of t h e  s tudy  a r e a  have u n r e l i a b l e  w e l l s  d r i l l e d  

i n t o  f r a c t u r e s  and perched water t a b l e s .  Many of t hese  a r e a s  

experience water  q u a l i t y  problems and q u a n t i t y  problems. g o s t  

r u r a l  res idences  i n  t h e  v a l l e y  r e l y  on i n d i v i d u a l  shal low w e l l s  f o r  

water  supply. These shal low w e l l s  a r e  s u b j e c t  t o  contamination from -- 

s e p t i c  t anks  and inundat ion.  



/ 

Surface wa te r s  i n  t h e  s tudy  a r e a  a r e  used t o  i r r i g a t e  ag r i cu l -  

t u r a l  l a n d s  i n  t h e  va l l ey .  These i r r i g a t i o n  waters  a r e  under t h e  

admin i s t r a t i on  of t h e  Middle Rio Grande Conservancy D i s t r i c t .  The 

amount of water  a v a i l a b l e  f o r  i r r i g a t i o n  v a r i e s  from growing season  

t o  growing season, a s  i t  i s  l a r g e l y  dependent on win te r  snowfa l l  i n  

the upper Rio Grande and San Juan River  basins .  

Water supply f o r  t h e  s tudy  a r e a  i s  f u r t h e r  expounded upon i n  

the  Albuquerque Greater  Urban Area s tudy  r e p o r t  and t h e  r e a l l o c a t i o n  

of s t o r a g e  i n  Abiquiu Reservoir  s tudy  r e p o r t ,  both forthcoming. 

WASTEWATER MANAGEMENT PROBLEMS 

I d e n t i f i c a t i o n  of wastewater problems'and needs and t h e i r  reso- 

l u t i o n  a r e  being c a r r i e d  o u t  f o r  area-wide waste t rea tment  under t h e  

planning gu ide l ines  s e t  f o r t h  i n  Sec t ion  208, YL 92-500. The Envir- 

onmental Improvement Divis ion of t h e  Heal th and Environment Depart- 

ment of  t h e  S t a t e  of New Mexico has  been designated t h e  planning 

agency f o r  t h e  study. Resu l t s  of t h e s e  wastewater s t u d i e s  w i l l  be 

summarized i n  t h e  urban s t u d i e s  r e p o r t  and a r e  a v a i l a b l e  i n  t he  

New Mexico Statewide Water Q u a x t y  Management Plan (January 1979). 

RECREATION, FISH AND WILDLIFE NEEDS - 

I n  r ecen t  years ,  t he  r i v e r i n e  environment and i t s  flow regime 

have been s i g n i f i c a n t l y  a l t e r e d .  Farming and urbaniza t ion  have es-  

s e n t i a l l y  l i m i t e d  t h e  "natural"  r i p a r i a n  woodland t o  a narrow s t r i p  of 

vege ta t ion  p a r a l l e l i n g  t h e  r i v e r  channel ,  confined by bordering lev-  

ees.  Within t h e  conf ines  of t h e  l e v e e s  t h e  channel h a s  been 

s t r a igh tened ,  and an ex tens ive  network of Kel lner  j e t t y  f i e l d s  in-  

s t a l l e d  t o  s t a b i l i z e  and p r o t e c t  bank a r e a s  and t o  conf ine  t h e  r i v e r  



t o  the  c e n t e r  of the  floodway. Por t ions  of t h e  remaining r i p a r i a n  

woodland a r e  i n  a s e r a 1  s tage  of succession wi th  some i n t r u s i o n  by 

two major e x o t i c  spec ies ,  Russian o l i v e  and tamarisk. S i g n i f i c a n t  

water withdrawals a r e  made f o r  i r r i g a t i o n  purposes, and per iods  of 

heavy runoff a r e  p a r t i a l l y  con t ro l l ed  by t r i b u t a r y  and main-stem 

re se rvo i r s .  Riverside and i n t e r i o r  d r a i n s  have lowered the  water  

t a b l e  and, i n  doing so, have decreased t h e  number of marsh-type 

areas .  

A s  many of t he  o r i g i n a l  f e a t u r e s  o f - t h e  r i v e r  va l l ey  have been 

modified, reduced, o r  e l iminated;  so h a s  t he  w i l d l i f e  t h a t  w a s  

a t t r a c t e d  t o  and was dependent on these  a r e a s  f o r  h a b i t a t .  While some 

spec ies  have bene f i t t ed  from these  ac t ions ,  many have been adversely 

a f fec ted .  The prime f a c t o r s  i n  reducing the  o r i g i n a l  spec ies  and the  

numbers of spec i e s  have been urbanizat ion,  r e s u l t i n g  i n  increased  

human a c t i v i t y  and t h e  e l imina t ion  o r  severe reduct ion of aqua t i c  o r  

marsh-type hab i t a t .  Today, reduced o r  only remnant populat ions of 

many spec i e s  remain. Conversely, spec i e s  such a s  q u a i l ,  doves, 

sparrows, crows and s t a r l i n g s  have bene f i t t ed .  Within the  conf ines  

of the Rio Grande Valley, i n  which t h e  s tudy a rea  i s  loca ted ,  

spec ies  such a s  Brewster's e g r e t ,  American e g r e t ,  Mexican duck, 

shovelnose sturgeon, American e e l ,  and the  r i v e r  o t t e r  have decl ined 

t o  dangerous l e v e l s  o r  become e x t i n c t .  

The most s i g n i f i c a n t  spec ies  of w i l d l i f e  t o  be found i n  t h e  

s tudy a rea  is  t h e  endangered whooping crane, North ~ m e r i c a ' s  t a l l e s t  

b i rd .  The recent  presence of t h e  whooping crane i n  New Mexico is  

the r e s u l t  of a unique experiment conducted by the  U.S. Fish and 

Wild l i fe  Service t o  e s t a b l i s h  a second populat ion of whooping cranes  

in  t h e  wild. The experiment began i n  1975 when four  young whooping 



cranes  were hatched by g r e a t e r  s a n d h i l l  cranes a t  Gray's Lake Na- 

t i o n a l  Wildl i fe  Refuge i n  Idaho. These young "whoopers" then mi- 

gra ted  wi th  t h e i r  " fos t e r  parents"  t o  t h e i r  win ter ing  grounds a t  

Bosque d e l  Apache National Wi ld l i fe  Refuge on the  Rio Grande south  

of t he  s tudy area.  These young whooping cranes  were t h e  f i r s t  of 

t h e i r  kind t o  be  found i n  New Mexico s ince  t h e  1850's. The winter  

of 1976-77 found th ree  of t h e  o r i g i n a l  four  "whoopers" re turn ing ,  

joined by th ree  a d d i t i o n a l  young from t h e  1976 sp r ing  hatch. These 

young cranes  occas iona l ly  venture i n t o  the  s tudy  a r e a  from the  re f -  

uge. 

A j o i n t  proposal  by the  Bureau of Reclamation, S t a t e  of New 

Mexico, and Middle Rio Grande Conservancy D i s t r i c t  f o r  removal of 

some vegeta t ion  i n  t h e  Oxbow area along t h e  Rio Grande aroused 

concern from l o c a l  i n t e r e s t s  and environmental organiza t ions  t h a t  

e x i s t i n g  wetlands may be destroyed. The Bureau has  s ince  with- 

drawn from the  proposal.  I n  1975, t he  c i t y  of Albuquerque com- 

p l e t ed  a study of the  environmental a spec t s  and r ec rea t ion  poten- 

t i a l  of t h e  Rio Grande i n  t h e  v i c i n i t y  of the  c i t y ,  known a s  the  

"City ~ d g e s "  study. General proposals  of the  p lan  a r e  n a t u r e  

preserva t ion  and human recrea t ion .  

Un t i l  now t h e  r i v e r  has  been used and managed p r imar i ly  f o r  

f lood  con t ro l ,  i r r i g a t i o n ,  drainage,  and water conservation. Much 

has been accomplished i n  these  a r e a s  and cu r ren t  planning i s  i n  

progress  t o  maintain and improve t h e  s a f e t y  and e f f i c i e n c y  of t h e  

systems developed t o  serve  these  purposes. H i s t o r i c a l l y  t hese  were 

the  major concerns assoc ia ted  wi th  the  r i v e r .  The c i t y ' s  " c i t y  

Edges" study very a p t l y  desc r ibes  t h e  s i t u a t i o n .  

I t  The system of con t ro l  as i t  p re sen t ly  e x i s t s  l a r g e l y  ex- 
c ludes  recrea t ion ,  a e s t h e t i c  values,  w i l d l i f e  h a b i t a t  
and na ture  preserva t ion  a s  l eg i t ima te  uses o r  purposes. 
The only except ion i n  t h e  s tudy a rea  a r e  these:  (1) t h e  



Conservancy D i s t r i c t  has  l ea sed  a reas  f o r  park purposes 
t o  t he  c i t y  of Albuquerque a t  the  Conservancy Lagoon and 
Tingley Drive, and a t  San Gabr ie l  S t a t e  Park; (2) the 
D i s t r i c t  has  permitted some use of water a t  the  "oxbow 
na ture  s i t e ; "  and (3) the  D i s t r i c t  has  permit ted some 
l imi ted  access  t o  t he  d i t c h  banks f e r  wood gathering,  
hunting, and f i sh ing .  The New Mexico Department of Game 
and Fish f o r  years  stocked some of t he  drainage di tches.  

Nevertheless,  the r i v e r  is  b a s i c a l l y  no t  ava i l ab l e  f o r  
the  purposes mentioned, This exclusion is  not  based on 
i n a l t e r a b l e  necess i ty ,  Rather, i t  seems based only  on 
h i s t o r i c a l  circumstances: i f  t he  concern t h a t  e x i s t e d  
t h i r t y  o r  f o r t y  years  ago w a s  wi th  f looding and i r r i g a -  
t i o n  and no t  with r ec rea t ion  and na ture ,  i t  was only be- 
cause a t  t h a t  t i m e  our soc i e ty  and economic condi t ions  
were no t  what they  a r e  today. A concern f o r  r ec rea t ion  
and na tu re  d id  not  e x i s t  wi th  t he  same urgency and im-  
portance t h a t  i t  does today. Hence, many of t he  agen- 
c i e s ,  p a t t e r n s  of c o n t r o l  and s i t u a t i o n s  t h a t  w e  have 
inhe r i t ed  from pas t  years  a r e  not  geared t o  new demands 
and needs. 

However, t he re  i s  no l o g i c a l  need f o r  new purposes t o  be 
excluded, The n e c e s s i t i e s  of c o n t r o l l i n g  the  r i v e r  do 
not  neces sa r i l y  c o n f l i c t  wi th  o the r  p o s s i b i l i t i e s  i n  the  
same area." 

A t  the  present  t i m e ,  t h e r e  i s  no management of e i t h e r  the  areas 

along the  Rio Grande o r  t he  access  t h e r e t o  f o r  purposes of recrea- 

t i on  o r  f i s h  and w i l d l i f e  enhancement. Many a r e a s  s u f f e r  from over- 

use and abuse. Examples of such abuse inc lude  des t ruc t ion  of f lood  

con t ro l  s t r u c t u r e s ,  ind iscr imina te  l i t t e r i n g  and garbage dumping, 

c u t t i n g  t r e e s ,  r eck le s s  discharging of f i rearms,  and s e t t i n g  f i r e s .  

Other a r e a s  a r e  unavailable f o r  r ec rea t ion  a c t i v i t i e s  because acces s  

is denied, There is  an immediate need t o  manage the  human a c t i v i -  

t i e s  which th rea t en  t h i s  unique environment and assoc ia ted  w i l d l i f e .  

O f  s p e c i f i c  concern a r e  t h e  two remaining wetlands i n  t he  s tudy 

area.  The f i r s t  of these ,  known a s  t he  "oxbow" is immediately e a s t  

of the  Universi ty  of Albuquerque a long  the  west bank of the  r i v e r  



and encompasses about 40 acres .  The o the r  a rea ,  approximately 120 

ac re s  i n  s i z e ,  is loca ted  on the  w e s t  bank of t h e  r i v e r  approxi- 

mately 2 m i l e s  downstream from I s l e t a  Pueblo. Locations of t hese  

two s i t e s  a r e  shown on P l a t e s  A-5 and A-7. A l l  poss ib l e  a l t e rna -  

t i v e s  should be explored t o  preserve these  wetlands unique t o  the  

study a r e a  and t o  c r e a t e  a d d i t i o n a l  a r eas ,  i f  f ea s ib l e .  

FLOOD PROBLEMS 

The Rio Grande v a l l e y  within the  s tudy a r e a  i s  sub jec t  t o  two 

types of flooding, f looding and ponding caused by runoff from t h e  

adjacent  uplands v i a  a r royos  and shee t  flow and inundat ion by Rio 

Grande flows which exceed the  capac i ty  of t he  e x i s t i n g  levee 

protect ion.  

R I O  GRANDE FLOODING 

Floods t h a t  occur on the  Rio Grande a r e  of two general  types. 
. -. 

One type i s  the  spr ing  f lood which occurs  during the  period Apr i l  

through June as the  r e s u l t  of snom-el t ,  o f t en  augmented by general  
- - 
prec ip i t a t i on .  The o t h e r  type is  the  summer f lood o r  f l a s h  f lood 

which occurs  from May through October a s  a r e s u l t  of r a i n f a l l .  The 

/spring f loods  a r e  charac te r ized  by a gradual  rise t o  a comparatively 

moderate r a t e  of discharge which i s  usua l ly  maintained f o r  about two 

months, producing a l a r g e  volume of runoff .  Summer f loods  r i s e  

sharply t o  a peak, recede rap id ly ,  and a r e  of smal l  volume. Cochit i  

Dam, completed i n  1974, toge ther  with Jemez Dam, Gal i s teo  Dan, and 

Abiquiu Dam, l oca t ed  a s  shown on P l a t e  A-1, provide complete pro- 

t ec t ion  t o  t h e  Middle Rio Grande va l l ey  from spr ing  snowmelt and 

genera l  storms occurr ing i n  t he  upper basin.  However, t he re  a r e  

s t i l l  approximately 1100 square miles  of uncontrol led drainage below 

these dams capable of generat ing high discharge,  r e l a t i v e l y  low vol- 

ume f loods  of sho r t  dura t ion  from in t ense  surmner s to rns .  It i s  t h i s  



summer s torm hydrology which has been developed and used t o  i d e n t i f y  

t h e  f lood  problems f o r  t h e  urban and suburban v a l l e y  a reas  extending 

from B e r n a l i l l o  t o  Belen. 

- 
~ l e t e o r o l o g i c a l  Inf luences .  The Rio Grande Basin l i e s  i n  a 

t r a n s i t i o n a l  zone between t h e  Gulf and P a c i f i c  r a i n f a l l  provinces,  

wi th  a t t endan t  complex meteorological  cond i t i ons  f u r t h e r  complicated 

by t h e  presence of ex t ens ive  nountainous a reas .  The major por t ion  

of t h e  p r e c i p i t a t i o n  i n  t h e  watershed is  der ived  from t h e  t r o p i c a l  

Gulf source region. 

C h a r a c t e r i s t i c s  of Winter and Summer P r e c i p i t a t i o n .  Wo major 

flood-producing storm has occurred i n  t h e  Rio Grande Basin above 

Elephant But te  Dam during t h e  win te r  months because p r e c i p i t a t i o n  

from win te r  storms i s  mostly i n  t h e  form of snow and a semipermanent 

w in te r  high pressure  a r e a  over  t h e  Great Basin i n h i b i t s  t h e  inf low 

of moist a i r .  Occasional inflovr of moist P a c i f i c  a i r  occurs  dur ing  

t h e  presence of a low-pressure a r e a  over southern  C a l i f o r n i a  and 

Arizona; bu t  by t h e  time t h i s  a i r  a r r i v e s  over t he  Rio Grande water- 

shed i t  has u sua l ly  been s u b s t a n t i a l l y  reduced i n  p r e c i p i t a b l e  mois- 

t u re .  During the  summer months t r o p i c a l  P a c i f i c  a i r  seldom invades 

t h e  watershed, t h e  major source  of moisture being i n t e r m i t t e n t  in-  

flow of t r o p i c a l  Gulf a i r .  P r e c i p i t a t i o n  usua l ly  occurs  a s  t h e  re- 

s u l t  of thunderstorm a c t i v i t y  caused by convect ive o r  orographic 

l i f t i n g ,  a l though f r o n t a l  a c t i v i t y  may produce l i g h t  t o  moderate 

storms of s e v e r a l  days' dura t ion .  The r e l a t i v e  weakness of po la r  

a i r  i n t r u s i o n s  l i m i t s  t h e  occurrence of genera l  storms of major in- 

portance during the  summer. 

nominating Inf luences  on Normal and Ext raord inary  Runoff Pro- 

ducing Storms. Major flood-producing storms have been experienced 



most o f t en  during the  t r a n s i t i o n a l  periods between spr ing  qnd sum- 

mer, and summer and f a l l .  During these  periods the  s t rong in t ru-  

s ions of po la r  a i r  associa ted  with winter  a r e  s t i l l  apparent and the  

weakening of the  Great Basin high allows deeper and s t ronger  pene- 

t r a t i o n s  of moist Gulf a i r .  I n  add i t ion ,  hurr icane  a c t i v i t y  i n  the  

Gulf of Mexico is  o f t e n  e f f e c t i v e  i n  introducing l a r g e  masses of un- 

s t a b l e  mist Gulf a i r  over New Mexico. The v i o l e n t  i n t e r a c t i o n  of 

these a i r  masses of g rea t ly  d i f f e r e n t  charac ter  produces in tense  and 

widespread storms over the  watershed. The storm of September 20-23, 

1929, might be considered typ ica l  of the meteorological condit ions 

which cause a major autumn storm over the watershed. During t h i s  

storm an in tense  ant icyclone  moving across the  Great Lakes region 

was accompanied by po la r  a i r  moving i n t o  the Southwestern s t a t e s .  

A following trough and cold f r o n t  from the  P a c i f i c  r e su l t ed  in the 

establishment of a quasi-stat ionary f r o n t  through Colorado and Utah. 

Rainfa l l  ac t ion  was i n i t i a t e d  when disturbances over the Gulf of 

Mexico st imulated the  inflow of moist Gulf a i r  which was l i f t e d  over 

the  shallow po la r  a i r .  The l i f t i n g  of t h i s  moist a i r ,  plus converg- 

ence and orographic l i f t i n g ,  produced in tense  and widespread rain- 

f a l l  over the  Rio Grande basin above Elephant Butte Dam. Santa Fe 

recorded 4.81 inches i n  a 60-hour period with maximum 1-, 2- and 3- 

hour amounts of 0.98, 1.44 and 1.68 inches. About 2,500 square 

miles received p r e c i p i t a t i o n  i n  excess of 4 inches during the  storm. 

Najor Summer Floods of ltecord, 1)escript ions of summer f loods 

which have occurred i n  the  Kio Grande Basin a r e  given i n  the  follow- 

ing paragraphs, and typi-fy the kind of f looding to  which t h i s  study 

is addressed. B e s i d e s  t h o s e  f l o o d s  d e s c r i b e d  i n  the  f o l l o w i n g  para-  

g raphs ,  o t h e r  f l o o d s  have occur red  i n  t h e  s t u d y  a r e a  which have been 

documented. These o t h e r  f l o o d s ,  though, a r e  t h e  r e s u l t  of heavy snow 

mel t  runoff  o r i g i n a t i n g  i n  t h e  mountains of n o r t h e r n  New Mexico and 

s o u t h e r n  Colorado. I n  r e c e n t  y e a r s  dams have been c o n s t r u c t e d  f o r  

f l o o d  c o n t r o l  on t h e  Rio Grande ( C o c h i t i ) ,  Rio Chama (Abiquiu) ,  G a l i s t e o  
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,Creek (Galis teo) ,  and Jemez River (Jemez Canyon) which provides a rea- 
/ 

sonable degree of p ro tec t ion  f o r  the  study a r e a  from snowmelt. However, 

i n  the  sp r ing  of 1979, runoff from a record mountain snowpack exceeded 

the  s to rage  capaci ty  of upstream rese rvo i r s .  Fortunately,  t h e  runoff 

was gradual  allowing passage of flows downstream a t  no damage s tages .  

Operation of these  p r o j e c t s  saved i n  excess of 80 mi l l ion  d o l l a r s  i n  

f lood damages. This capab i l i ty  t o  con t ro l  snowmelt runoff was the  

reason t h i s  study was r e s t r s c t e d  t o  cons idera t ion  of f loods  which 

could r e s u l t  from summer type thunderstorm a c t i v i t y  downstream from the  

reservoi r .  

Flood of October 1911. An unusual rainstorm was experienced 

over western New Mexico and southwestern Colorado on October 4-5, 

1911. The following statement w a s  made by t h e  U.S. Weather Bureau 

i n  regard t o  t h i s  storm: 

"It resu l t ed  from two i n t e r a c t i n g  disturbances.  An ext ra-  

t r o p i c a l  cyclone e i t h e r  developed over the  Great Basin o r  moved i n t o  

t h a t  region from Ca l i fo rn ia  about October 1, 1911. A t  the  same 

t i m e ,  a d i s s ipa ted  t r o p i c a l  P a c i f i c  cyclone appeared off  the  w e s t  

coas t  of Mexico. The c i r c u l a t i o n  p a t t e r n  associa ted  with t h e  ext ra-  

t r o p i c a l  cyclone tended t o  draw up a moist a i r  supply remaining from 

the  t r o p i c a l  cyclone, whlch moved across  Arizona on October 4, 1911. 

It entered  t h e  southwest comer  of Colorado on October 5, where i t  

was condensed by convergence and orographic u p l i f t i n g  by t h e  San 

Juan Mountains. " 

Over 2 inches of r a i n f a l l  occurred over much of t h e  western 

ha l f  of New Mexico. It is  probable t h a t  the  incoming moist a i r  was 

unstable and t h a t  convergence and orographic l i f t i n g  prevai led  a t  

many po in t s  i n  the  Rio Grande bas in  i n  New Mexico. 

P r e c i p i t a t i o n  f o r  t h e  month of September 1911 was about 0.50 

inch above normal over the  upper Rio Grande watershed. The t o t a l  
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amount var ied  i n  Colorado from 0.69 inch a t  Garnett t o  5-63 inches 

a t  Cumbres Pass; and i n  ~ e w ' ~ e x i c o  from 0.82 inch a t  Rincon, t o  3.68 

inches a t  Glor ie ta  Ranch near  San Marcial. I n  October, most of t h e  

p r e c i p i t a t i o n  occurred on t h e  4 th  and 5th,  although i n  some por t ions  

of t h e  watershed the  r a i n  began on October 3 and continued through 

October 6. The heaviest  p r e c i p i t a t i o n  was i n  the  mountain a reas  of 

Colorado and New Mexico, and t h e  g r e a t e s t  flood damages occurred i n  

Colorado. 

The runoff from t h i s  r a i n f a l l  produced the  h ighes t  momentary 

peak of record a t  Del Norte, 18,000 c.f.s. on October 5. The maxi- 

mum mean d a i l y  discharge was 14,000 c.f.s. on October 6. The dis- 

charge was reduced by extensive overflow t o  7,510 c.f.s. a t  Lobatos 
i 

on October 10. Contributions below Lobatos increased the  discharge 

t o  a maximum of 15,600 c.f.s. a t  Otowi Bridge on October 8. A t  San 

Marcial discharges of 11,780 and 11,530 c.f.s. occurred on October 7 

and October 10, respectively.  The latter peak corresponds t o  t h e  

October 8 peak a t  Otowi Bridge. This f l a s h  flood was the  g r e a t e s t  

flood of record i n  the  San Luis Valley. I n  the  Middle Rio Grande 

Valley, i t  was only moderate. Recorded runoff volumes i n  acre-feet  

were a s  follows: D e l  Norte, October 5 through 8, 70,630; Lobatos, 

October 6 through 13, 93,710; Otowi, October 7 through 16, 183,700; 

and San Marcial,  October 6 through 16, 203,000. Cochit i  Reservoir 

would have control led  t h i s  summer flood. 

Flood of August 1929. During the  period August 6 through 11, 

1929, a general  storm occurred i n  northern and western New Mexico 

and southern Colorado. w i n f a l l  on August 6 and 7 did not  cause im-  

portant  runoff.  From August 8 through 11, however, much of t h e  a r e a  

received over 2 inches of ra in :  3.57 inches f e l l  a t  Bluewater, 3.44 

inches f e l l  a t  Tier ra  ~ m a r i l l a ,  and 2.35 inches of r a i n  was recorded 

a t  Kingston, New Mexico. The mountainous a rea  throughout the  water- 

shed received excessive p rec ip i t a t ion .  The heavier  r a i n f a l l  cen- 

tered over t h e  Rio Cham, Rio Puerco, and Rio Salado bas ins ,  a s  w e l l  

a s  the  s i d e  arroyo drainage below these  t r i b u t a r i e s .  Adequate d a t a  



were n o t  a v a i l a b l e  t o  make a comprehensive meteorological  study of 

the  storm, It appears, however, t h a t  maritime a i r  from t h e  Gulf of 

Mexico en te red  New Mexico and was forced t o  flow above shallower a i r  

of po la r  o r i g i n  which had been t ranspor ted  i n t o  the  southwestern 

s t a t e s  by a nor thern  anticyclone. A weak cold f r o n t  between these  

a i r  masses l a y  approximately east-west i n  an undulous l i n e  from 

South Carolina t o  Arizona, remaining nea r ly  s t a t ionary .  Orographic 

l i f t i n g  and convergence took p lace  above the  shallow po la r  a i r  i n  

the  va l l eys  and, upon passage of an upper a i r  cold f ron t ,  f a i r l y  in-  

tense r a i n  occurred. 

The f lood from Rio Chama produced a momentary peak of 15,600 

c.f.s.  a t  Chamita on August 12, the  h ighes t  of record a t  t h a t  s t a -  

t ion.  The momentary peak a t  Otowi Bridge w a s  11,240 c.f.s. Moving 

downstream, the  flood a t t a i n e d  momentary peaks of 16,000 c.f.s. a t  

Cochit i  and 11,700 c.f.s.  a t  t h e  San Fe l ipe  gaging s t a t i o n .  On t h e  

evening of August 12, a f lood of l a r g e  proport ions passed San Acacia 

and reached i t s  peak a t  midnight of August 13. Since t h i s  was some- 

what e a r l i e r  than the  time a t  which the  Rio Grande peak could have 

reached t h i s  s t a t i o n ,  i t  apparently was caused by flows from Rio 

Puerco and Rio Salado. The momentary peaks from the  two t r i b u t a r i e s  

were est imated from high water marks. The estimated peak discharge 

from Rio Puerco was 30,600 c.f.s.  and from Rio Salado was 27,400 

c.f.s.  The two peak flows did not  synchronize with the  Rio Grande 

peak o r  wi th  each o ther ,  a s  indica ted  by the  momentary peak of 

24,000 c.f .s  a t  San Marcial. 

Flood of August 20-23, 1935. A series of l o c a l  r a i n s  f e l l  over 

the c e n t r a l  Rio Grande watershed during t h e  l a t e  af ternoon and n i g h t  

of August 20, 1935. In the  v i c i n i t y  of La Bajada and the  lower 

reaches of Ga l i s t eo  Creek the  r a i n f a l l  was of cloudburst propor- 

t ions .  Other cen te r s  of heavy p r e c i p i t a t i o n  occurred i n  the  upper 

reaches of Rio Santa Cruz and Rio Pojoaque, i n  the  v i c i n i t y  of Co- 

c h i t i  near  San Ysidro, and over the  headwaters of Rio Puerco and Rio 

San Jose. R a i n f a l l  a t  San Kateo between 7:00 p.m. and 11 :OO p.m., 

August 20, was est imated t o  be 4.0 inches. 



,\ 
\ - Rio Grande was a t  flood s t a g e  August 20 through 23 from 

Espanola downstream t o  San Marcial. Rio Santa Cruz and Rio Pojoaque 

overflowed t h e i r  banks a t  the  br idges  on the  highway between Santa 

Fe and Espanola. The momentary peak of the  f lood i n  Rio Grande was 

21,900 c.f.s.  a t  Otowi Bridge on August 20. There was considerable 

inflow between Otowi Bridge and Cochit i ,  because the  momentary peak 

of t h e  flood a t  Cochi t i  was 20,500 c.f .s .  and occurred l e s s  than one 

hour a f t e r  the  peak a t  Otowi Bridge. Another peak, which occurred 

a t  Cochit i  f i v e  and one-half hours l a t e r ,  r e f l e c t e d  the  Otowi Bridge 

peak. Gal is teo  Creek a t t a i n e d  f lood proport ions,  a s  indica ted  by an 

estimated momentary peak of 24,300 c.f.s.  a t  Domingo. Minor t r ibu-  

t a r i e s  t o  Rio Grande near  Cochi t i  contr ibuted high momentary peaks, 

two of which were est imated a t  4,100 and 2,000 c.f.s.  A record peak 

of 42,100 c.f.s.  passed San Fe l ipe  on the  Rio Grande. No da ta  on 

the  discharge of Jemez River are avai lable .  Gal is teo  and Cochi t i  

Reservoirs would have s i g n i f i c a n t l y  reduced the  e f f e c t s  of t h i s  

f lood . 

Rio Puerco a t t a i n e d  momentary peaks of about 20,400 c.f.s.  a t  

the U.S. Highway 66 bridge west of Albuquerque, and 28,000 c.f.s.  a t  

Rio Puerco s t a t i o n  on August 21. Rio San Jose,  t r i b u t a r y  t o  Rio 

Puerco between these  two po in t s ,  discharged an est imated 10,300 

c.f.s. The peaks did not  synchronize. Rio Salado did  no t  con- 

t r i b u t e  during t h i s  flood. The momentary peak a t  San Marcial was 

15,000 c.f .s .  on August 22, ind ica t ing  a considerable amount of 

overflow between Rio Puerco and t h i s  s t a t i o n .  

Evaluation of the  Exist ing Levee System. The e x i s t i n g  f lood 

con t ro l  system, a levee,  o r i g i n a l l y  provided p ro tec t ion  f o r  flows up 

t o  20,000 c.f .s .  t o  the  pr imar i ly  r u r a l  environment of the  study 

area.  In 1958, the  Albuquerque u n i t  was reconstructed through a 

' , joint  e f f o r t  of the  Corps of Engineers and the  Bureau of Reclamation 

t o  p ro tec t  t h e  va l l ey  i n  the  v i c i n i t y  of Albuquerque from flows up 
/' 

to(/+2,000 c.f.s.  Operation and maintenance of the  levees  and t h e i r  
l.. 

r ive&ide  d ra ins  is the  r e s p o n s i b i l i t y  of the  Middle Rio Grande Con- 

servancy D i s t r i c t  . 
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The f i r s t  s t e p  i n  analyzing the  flooding p o t e n t i a l  f o r  the  

0 reach of r i v e r  under s tudy was t o  evaluate  t h e  present  capacity and 

condit ion of the  levee  system. I n i t i a l  evaluat ion  of the  system 

consis ted  of a f i e l d  inspect ion  t o  de tec t  apparent weaknesses; such 

a s  se t t lement ,  seepage, and inadequate cross sec t ion .  Then, repre- 

s e n t a t i v e s  of the  Corps of Engineers and the  Conservancy D i s t r i c t  

experienced i n  levee  inspect ion  and f lood-fighting wi th in  t h e  study 

a r e a  were interviewed t o  determine types and loca t ions  of recurr ing  

problems. One of the  more prevalent  problems i d e n t i f i e d  was t h a t  of 

landside sloughing due t o  inadequate seepage contro l .  This informa- 

t i o n  was then cor re la t ed  wi th  the  known discharges and s t ages  of 

p a r t i c u l a r  floods. F ina l ly ,  t h e  e x i s t i n g  levee  system was hydraulic- 

a l l y  evaluated by comparing t h e  levee  crown p r o f i l e  t o  computed 

water surface  p r o f i l e s  of var ious  discharges. Freeboard of 3 f e e t  

w a s  allowed i n  determining t h i s  hydraulic  capacity. A l l  da ta  were 

then analyzed, and various segments of the  levee system were cate- 

gorized i n  accordance wi th  t h e i r  r a t ed  capacity. Resul ts  of the  

evaluat ion  a r e  a s  follows. 

a .  The reconstructed Albuquerque u n i t  has maintained i ts  de- 

s ign  capacity of /42,000 c. f .s. 
\ 

b. The l e f t  bank levee  which extends upstream from the  Albu- 

querque u n i t  t o  Las Huertas Creek is ra ted  a t  30,000 c.f.s.  

c. The r i g h t  bank levee  upstream from the  Albuquerque u n i t  t o  

high ground above Corralas has  a s a f e  capacity of 7,500 c.f ,s .  

d. Both the  r i g h t  and l e f t  bank levees downstream from the  A l -  

buquerque u n i t  t o  I s l e t a  have an est imated capacity of 10,000 c.f.s. 

e. The levee  system on both s i d e s  of the  r i v e r  downstream 

from the  I s l e t a  u n i t  t o  the  end of the  study a rea  below Belen have 

a r a t ed  capacity of 7,500 c.f.s. 

By combining the  c a p a c i t i e s  determined i n  the  preceding evalu- 

a t i o n  with n a t u r a l  and mqnmade t iebacks ,  the  study area  was divided 



i n t o  independent u n i t s  f o r  a n a l y s i s  i n  accordance wi th  Corps c r i -  

t e r i a  f o r  incrementa l  j u s t i f i c a t i o n .  These n i n e  i n d i v i d u a l  u n i t s  

a r e  shown on P l a t e  A-11, and t h e i r  e x i s t i n g  cond i t i ons  and s p e c i f i c  

problems a r e  d iscussed  l a t e r  i n  t h i s  appendix. 

Degree of P ro t ec t ion  Provided. The second s t e p  i n  determining 

the f lood  problems was t o  determine t h e  degree of p r o t e c t i o n  

afforded each u n i t  by i ts  e x i s t i n g  levee.  Using t h e  discharge- 

frequency r e l a t i o n s h i p s  descr ibed  i n  Appendix E, t h e  fol lowing de- 

grees  of  p r o t e c t i o n  were determined f o r  each  u n i t .  

TABLE A-23 

PROTECTION PROVIDED BY 

EXISTING LEVEE SYSTEM 

Pro tec t ion  Exceedance 
Unit Provided (c . f . s . ) Frequency (years )  

B e r n a l i l l o  30,000 1 3  3 
Corra les  7,500 19 
Albuquerque - East 42,000 2 70 
Albuquerque - West 42,000 2 70 
Mountainview 10,000 34 
I s l e t a  - East  10,000 34 
I s l e t a  - West 10,000 34 
Belen - East 7,500 2 6 
Belen - West 7,500 2 6 

Standard P r o j e c t  Flood. The Standard P r o j e c t  Flood d ischarge  

w a s  c a l c u l a t e d  t o  be 75,000 c.f .s.  a t  t h e  upstream end of t h e  proj-  

e c t ,  a t t e n u a t i n g  t o  approximately 67,000 c.f.s. a t  t h e  downstream 

end. This  f a r  exceeds any of t he  e x i s t i n g  l evee  c a p a c i t i e s .  The 

Standard P r o j e c t  Flood is t h e  d ischarge  used i n  p l a n  formulat ion i n  

accordance wi th  EC 1105-2-47 and the  d i r e c t i v e  of SWD a t  t h e  Check- 

po in t  Conference h e l d  on 18  August 1976. Development of t h e  Stand- 

a rd  P r o j e c t  Flood and i t s  d ischarge  a t  s p e c i f i c  l o c a t i o n s  w i t h i n  t h e  

s tudy reach a r e  presented  i n  Appendix E. The l i m i t s  of t h e  Standard 

P r o j e c t  and 100-year f lood  p l a i n s  a r e  shown on P l a t e s  A-5 through 



Problems and Needs of Each Unit. Because formulation and eval-  

uat ion of a l t e r n a t i v e s  were required f o r  each ind iv idua l  u n i t ,  t he  

e x i s t i n g  condi t ions  and problems of each un i t  had t o  be i d e n t i f i e d .  

Berna l i l lo  Unit. The Berna l i l lo  u n i t  extends 14.3 mi les  along 

the  e a s t  bank of t h e  Rio Grande from Las Huertas Creek t o  the  o u t l e t  

of the  North Diversion Channel a t  the  upstream end of the Albuquer- 

que un i t .  Most of the  un i t  i s  composed of por t ions  of the  Sandia 

and Santa Ana Indian Reservations. The town of Berna l i l lo  cons t i -  

t u t e s  almost a l l  of the  p r iva te  land holdings and 75 percent  of the  

damageable proper ty  within the  un i t .  The levee  has  adequate c r o s s  

sec t ion  and o f f e r s  protec t ion  from flows up t o  30,000 c.f .s., having 

an exceedance frequency of once i n  133 years. The levee has no t o e  

d r a i n s  o r  o the r  p o s i t i v e  means of seepage contro l .  New Mexico S t a t e  

Highway 4 4  spans t h e  r i v e r  a t  Bernal i l lo ,  but  has s u f f i c i e n t  opening 

t o  pass  the  Standard Pro jec t  Flood. Public  access  t o  the  r i v e r  f o r  

r ec rea t ion  purposes is  l imi ted  because most of the  u n i t  is  on reser- 

va t ion  land. Table A-24 provides a desc r ip t ion  of property and 

p o t e n t i a l  flood l o s s e s  i n  the  f lood p l a i n  f o r  t h e  Berna l i l lo  un i t .  

Corrales Unit. The Corrales un i t  extends from high ground a t  

the Corrales main cana l  siphon t o  the  b luff  a t  the  Universi ty of 

Albuquerque, a  d i s t ance  of 12.6 miles. Included wi th in  the  f lood 

p l a i n . a r e  the  v i l l a g e  of Corrales, the  Southwestern Indian Poly- 

technic I n s t i t u t e ,  and numerous small  farms and suburban develop- 

ments. Highway 46 c rosses  t h e  river i n  t h i s  un i t  and w i l l  pass  t h e  

Standard Pro jec t  Flood. The e x i s t i n g  levee  p ro tec t ing  t h i s  u n i t  i s  

t i e  worst of a l l  l evees  within the  study reach. I n  most areas ,  the  

levees a r e  l i t t l e  more than s p o i l  banks of inadequate cross-section 

with l i t t l e  o r  no crown. No methods of seepage con t ro l  a r e  pro- 

vided. Large trees are growing i n  the  levee,  making maintenance a 

d i f f i c u l t  task.  Figure A-2 shows a t y p i c a l  por t ion  of much of t h i s  



TABLE A-24 
BERNALILLO UNIT 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- Sedi -  Irri.  Busin.  
R e s i d e n t i a l  Commercial t r i a l  P u b l i c  Crop ment ment F a c i l  Losses T-otal 

~ Number of Improvements (1980 Base Year Es t imates )  

100-year Floodplain 0 0 0 0 -- -- -- - - -- 0 
270-year Floodplain 999 7 3 5 2 3 -- -- -- -- -- 1,100 

I S tandard P r o j e c t  F loodpla in  1,186 87 6 2 7 -- -- -- -- -- 1,306 

Land Use (Acres) (1980 Base Year Es t imates )  

100-year F loodpla in  0 0 0 0 0 -- -- -- - - 0 

4 270-year F loodpla in  43 7 8 5 2 6 1 2,573 -- -- -- -- 3,158 

a Standard P r o j e c t  F loodpla in  5 19 10 1 3 7 3 3,054 - - -- -- - - 3,750 
03 

Value of Proper ty  ($1,000) (1980 Base Year Es t imates )  

100-year F loodpla in  0 0 0 0 0 0 -- 0 -- 0 
270-year F loodpla in  29,781 4,957 459 12,675 43 763 -- 1,378 -- 50,056 
Standard P r o j e c t  F loodpla in  35,351 5,887 546 15,046 5 1 907 - - 1,637 -- 59,423 

S i n g l e  Occurrence Flood Damages ($1,000) (1980 Base Year Es t imates )  

100-year Flood 
270-year Flood 
SPF 

*Not Discounted 
Revised A p r i l  1980 

Average Annual Flood Damages ($1, O O Q *  (EY necade) 



Fig.  A-2 

TYPICAL LEVEE SECTION, CORRALES U N I T  Qanuary 1977) 



levee. Safe capacity of t h i s  levee is est imated t o  be 7,500 c.f.s., 

having an exceedance frequency of once i n  19 years, The bosque a r e a  

between the  levee and t h e  cleared channel is a popular recreat ion 

spot  f o r  l o c a l  r e s iden t s ,  and the  e n t i r e  length  of r i v e r  is  e a s i l y  

accessible.  The New Mexico Department of Game and Fish pe r iod ica l ly  

stocks t r o u t  i n  t h e  r i v e r s i d e  d ra in  during t h e  winter  months a t -  

t r a c t i n g  many l o c a l  fishermen. A t  t h e  lower end of the  Corrales 

un i t  immediately upstream from the  Universi ty of Albuquerque i s  an 

a rea  known a s  t h e  "oxbow nature  preeerve", a wetland whose source of 

water is discharge from t h e  Corrales Main Canal. Figures A-3 and 

A-4 show t h i s  e x i s t i n g  marsh-type area.  The Middle Rio Grande Con- 

servancy D i s t r i c t  proposes t o  connect the  Corrales main canal  wi th  

the  Arena1 canal  downstream, thereby e l iminat ing t h e  "oxbow's" 

water supply. Local conservat ionis ts  and environmental groups are 

attempting t o  preserve t h i s  unique r i v e r i n e  environment. Table A-25 

gives  pe r t inen t  f a c t s  about the  u n i t ' s  development and flood damage 

po ten t i a l .  

Albuquerque . That por t ion  of t h e  Albuquerque un i t  

on the  east bank of t h e  Rio Grande, reconstructed i n  1958, extends 

f o r  17.1 m i l e s  between t h e  o u t l e t s  of the  North and South Diversion 

Channels. Much of t h e  c i t y  of Albuquerque, including the  downtown 

business d i s t r i c t ,  l i e s  within t h e  Standard Pro jec t  Flood plain.  

Four br idges  span t h e  r i v e r  within t h i s  uni t .  The I n t e r s t a t e  40 

bridge and t h e  Rio Bravo bridge have s u f f i c i e n t  openings t o  pass  t h e  

Standard Projec t  Flood, but  the  U.S. Highways 66 and 85 bridges w i l l  

not. The reconstructed levee,  o f fe r ing  protec t ion up t o  its design 

capacity of 42,000 c,f .s . ,  i s  i n  exce l l en t  condition. The levee 

system includes a t o e  d ra in  which has  performed w e l l  during periods 

of high flow. The Middle Rio Grande Conservancy District has  nor- 

mally permitted pub l ic  access t o  t h e  r i v e r  a r e a  v i a  its maintenance 

roads. Table A-26 lists per t inent  information r e l a t i v e  t o  p o t e n t i a l  

losses  f o r  f loods  having frequencies i n  excess of once i n  270 years. 



Fig.  A-4 

"OXBOW" NATURE AREA 



TABLE A-25 
CORRALES UNIT 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- ' Sedi- Irri Busin. 
Residential Commercial trial Public Crop ment ment Facil Losses Total 

Number of Improvements (1980 Base Year Estimates) 

100-year Floodplain 839 34 3 13 -- -- -- -- -- 
270-year Floodplain 920 3 5 3 14 -- -- -- -- -- 
Standard Project Floodplain 1,059 37 3 17 -- -- -- -- -- 

Land Use (Acres) (1980 Base Year Estimates) 

100-year Floodplain 645 55 2 55 1,508 -- -- -- -- 
270-year Floodplain 709 5 7 2 57 1,531 -- -- -- -- 
Standard Project Floodplain 8 18 5 9 2 61 1,574 -- -- -- -- 

Value of Property ($1,000) (1980 Base Year Estimates) 

100-year Floodplain 31,382 2,874 457 38,079 4 7 884 -- 825 -- 
270-year Floodplain 34,533 2,936 457 38,587 47 904 -- 828 -- 
Standard Project Floodplain 39,944 3,048 457 39,513 4 8 942 -- 833 -- 

100-year Flood 
270-year Flood 
SPF 

Single occurrence Flood Damages ($1,000) (1980 Base Year Estimates) 

Average Annual Flood Damages* (By Decade) 

*Not Discounted 
Revised April 1980 



TABLE A-26 
ALBUQUERQUE UNIT-EAST 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- Sedi- I r r i  Busin.  
R e s i d e n t i a l  Commercial t r i a l  P u b l i c  Crop ment ment F a c i l  Losses T o t a l  

Number of Improvements (1980 Base Year Es t imates )  

100-year F loodpla in  0 0 0 0 -- -- -- -- -- 0 
270-year F loodpla in  0 0 0 0 -- -- -- -- -- 0 
S t a n d a r d P r o j e c t F l o o d p l a i n  19,778 2,837 6 9 399 -- -- -- -- -- 23,083 

Land U s e  (Acres) (1980 Base Year Es t imates )  

100-year F loodpla in  0 0 0 0 0 -- -- -- -- 0 
270-year F loodpla in  0 0 0 0 0 -- -- -- -- 0 
Standard P r o j e c t  F loodpla in  7,189 1,620 212 1,183 3,181 -- - - -- -- 13,385 

? 
Value of Proper ty  ($1,000) (1980 Base Year Es t imates )  

100-year F loodpla in  0 0 0 0 0 0 - - 0 - - 0 
270-year F loodpla in  0 0 0 0 0 0 -- 0 -- 0 
Standard P r o j e c t  F loodpla in  634,336 490,875 49,268 527,926 48 5,219 -- 2,370 --I, 710,042 

S i n g l e  Occurrence Flood Damages ($1,000) (1980 Base Year Es t imates )  

100-year Flood 
270-year Flood 
SPF 

Average Annual Flood Damages*($1,000) (By Decade) 

*Not Discounted 
Revised A p r i l  1980 



Albuquerque Unit - West. This  u n i t  begins at the  b lu f f  up- 

stream from the  I n t e r s t a t e  40 b r idge  and extends 1 1 b 4  mi l e s  down- 

s t ream t o  the  I n t e r s t a t e  25 br idge ,  Included wi th in  t h i s  u n i t  are 

po r t ions  of Albuquerque and the  unincorporated communities of 

Armijo, At r i sco ,  and i o s  P a d i l l a s .  These unincorporated communities 

a r e  p re sen t ly  cons ider ing  jo in ing  toge ther  t o  form the  second most 

populous c i t y  i n  t he  state? A l l  but  t he  lower 2 miles of t h i s  u n i t  

were recons t ruc ted  i n  1958, and the  e n t i r e  u n i t  is i n  good condi- 

t ion .  Also, a l l  bu t  t h e  lower 2 miles have a t o e  d r a i n  f o r  seepage 

cont ro l .  The l evee  was eva lua ted  t o  have maintained its design 

capac i ty  of 42,OUO c. f .  s. Most of t he  bosque a r e a  throughout the  

u n i t  is a c c e s s i b l e  by the  publ ic .  P e r t i n e n t  f a c t s  r e l a t i v e  t o  t h e  

number and va lue  of p r o p e r t i e s  i n  t h i s  u n i t  a r e  shown i n  Table A-27. 

14ouritainview Unit.  The Mountainview u n i t  extends f o r  about 4.4 

mi les  along the  e a s t  bank of t he  Kio Grande between t h e  o u t l e t  of 

t he  South Oiversion channel and I n t e r s t a t e  25, Included wi th in  t h e  

a r e a  is the community of Mountainview, p lus  a g r i c u l t u r a l  and vacant  

land considered a s  prime a r e a s  f o r  f u t u r e  development, The levee  i n  

t h i s  reach has no means of p o s i t i v e  seepage c o n t r o l  and is ra t ed  t o  

have a s a f e  capac i ty  of 10,000 c , f , s ,  3 3 i s  w i l l  provide p ro t ec t ion  

up t o  t he  34-year f lood.  The pub l i c  has access  t o  t he  r i v e r  

throughout t h i s  un i t .  Table A-2% lists t h e  number and types of 

proper ty  i n  the Mountainview u n i t  and its es t imated  damage p o t e n t i a l  

from flooding. 

I s l e t a  k n i t  - East.  This  narrow s t r i p  of f lood  p l a i n  lies 

between the I n t e r s t a t e  25 b r idge  and a po in t  j u s t  upstream from the  

New Mexico Highway 47 b r idge  at I s l e t a  Pueblo, This  e n t i r e  u n i t  

lies wi th in  the  Isleta Indian  Reservat ion and con ta ins  almost no im-  

provemen ts. A park-recreat ion a r e a  immediately downstream from t h e  

I n t e r s t a t e  25 br idge  would b e  the  only development s u s c e p t i b l e  t o  

flood damage. The Atchison,  Topeka, and Santa Fe Rai lroad br idge  

spans the  r i v e r  w i th in  t h i s  un i t .  Both t h e  r a i l r o a d  b r idge  and the  



TABLE A-27 
ALBUQUERQUE UNIT-WEST 

.DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- Sedi- Irri Busin 
- Residential Commercial trial Public Crop men t ment Facil Losses Total 

Number of Improvements (1980 Base Year Estimates) 

100-year Floodplain 0 0 0 0 -- - - -- -- -- 0 
270-year Floodplain 0 0 0 0 -- -- -- -- -- 0 
Standard Project Floodplain 11,685 685 16 9 5 -- -- -- -- -- 12,481 

Land Use (Acres) (1980 Base Year Estimates) 

100-year Floodplain 0 0 0 0 0 -- -- -- -- 0 
270-year Floodplain 0 0 0 0 0 -- -- -- -- 0 
Standard Project Floodplain 5,789 316 0 288 3,957 -- -- - - -- 10,350 

t I I 
4 Value of Property ($1,000) (1980 Base Year Estimates) 

I Ln 

100-year Floodplain 0 0 0 0 0 0 -- -- 
270-year Floodplain 0 0 0 0 0 0 -- -- 
Standard Project Floodplain 331,615 50,958 2,461 131,976 7 1 2,379 -- 2,043 

100-year Flood 
270-year Flood 
SPF 

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates) 

Average Annual Flood Damages* ($1,000) (By Decade) 

*Not Discounted 
Revised April 1980 



TABLE A-28 
MOUNTAINVIEW UNIT 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- Sedi-  Irri Busin  
R e s i d e n t i a l  Commercial t r i a l  P u b l i c  Crop men t ment F a c i l  Losses  T o t a l  

Number of Improvements (1980 Base Year E s t i m a t e s )  

100-year F l o o d p l a i n  5 9 
270-year F l o o d p l a i n  6 7 
S tandard  P r o j e c t  F l o o d p l a i n  7 3 

- Land U s e  (Acres)  (1980 Base Year - -Es t imates )  

100-year F l o o d p l a i n  54 0 0 0 1 ,340 -- -- -- -- 1,394 
270-year F l o o d p l a i n  6 1 0 0 0 1,347 -- -- - - -- 1 ,408  
S tandard  P r o j e c t  F l o o d p l a i n  6 7 0 0 0 1 ,351 -- -- -- - - 1,418 

? 
Value of P r o p e r t y  ($1,000) (1980 Base Year E s t i m a t e s )  

100-year F l o o d p l a i n  1 ,941  6 ,452 0 183 34 1,588 -- 49 1 -- 10,689 
270-year F l o o d p l a i n  2,277 6 ,452 0 225 3 4 1 ,601 - - 49 1 - - 11,080 
S tandard  P r o j e c t  F l o o d p l a i n  2,530 6 ,452 0 246 34 1 ,608  - - 49 1 - - 11 ,361  

S i n g l e  Occurrence Flood Damages ($1,000) (1980 Base Year E s t i m a t e s )  

100-year Flood 
270-year Flood 
SPF 

Average Annual Flood Damages* ($1,000) (By Decade) 

*Not Discounted 
Revised A p r i l  1980 



I n t e r s t a t e  bridge w i l l  pass the  Standard Pro jec t  Flood, The levee 

system is ra ted  a t  10,000 c.f.s., the 34-year flood. Because the  

un i t  l i e s  wholly within Indian land,  access t o  the  r i v e r  is not 

ava i l ab le  t o  the  general  public ,  Physica l  c h a r a c t e r i s t i c s  of t h i s  

un i t  a r e  given i n  Table A-29. 

I s l e t a  Unit - West. This u n i t  is 4.8 miles long and extends 

along the  w e s t  bank from Tnte r s t a t e  25 br idge  t o  a point  about 1-1/2 

miles downstream from the S t a t e  Highway 47 bridge,  A l l  the un i t  

lies wi th in  the  I s l e t a  Indian Reservation and includes the  main p a r t  

of the Pueblo i t s e l f ,  The remainder of the  land is i n  a g r i c u l t u r e  

with a few s c a t t e r e d  homesteads. The levee with its ra ted  capaci ty  

of 10,000 c . f , s ,  and no seepage con t ro l  measures provides protec t ion  

from flows up t o  the  34-year flood. Access t o  the  r i v e r  and adja- 

cent  bosque is r e s t r i c t e d  because i t  l ies within the  reservat ion.  

Table A-30 shows t h e  types and values of property i n  t h i s  u n i t ,  

Belen Unit - East. This kit begins a t  high ground j u s t  up- 

stream from the  highway bridge a t  I s l e t a  and extends f o r  22.1 miles 

t o  a point  about 3,700 f e e t  below the  Santa Fe Railroad br idge  down- 

stream from Belen. Included with* t h i s  port ion of the  study area  

a r e  a p a r t  of the  1 s l e t a  Reservation and the  communities of Bosque 

Farms, P e r a l t a ,  Valencia, and '~'ome. Much of the  area  could be 

described a s  suburban with the  remainder cons i s t ing  of small,  irri- 

gated farms. The two highway bridges spanning the  r i v e r  a t  Los 

~ u n a s  and Belen and the  r a i l r o a d  bridge below Belen w i l l  pass the  

Standard Pro jec t  Flood. The I s l e t a  Uiversion Dam, the  p r i n c i p l e  

s t r u c t u r e  i n  the  i r r i g a t i o n  system f o r  t h i s  and the  Belen Unit - 
West, is located  a t  the  I s l e t a  Pueblo. The e x i s t i n g  levee system is 

ra ted  a t  7,500 c.f.s. ,  having an exceedance frequency of once i n  26 

years. Type and value of property within t h i s  un i t  together  with 

flood damage p o t e n t i a l  a r e  shown in  ' table A-31. The e n t i r e  r i v e r  

except f o r  the  reservat ion  is  access ib le  t o  the  public  and is exten- 

s i v e l y  used f o r  hunting, f i sh ing ,  and o t h e r  outdoor a c t i v i t i e s .  



TABLE A-29 
ISLETA UNIT-EAST 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- Sedi- Irri Busin 
Residential Commercial trial Public Crop ment ment Facil Losses Total 

Number of Improvements (1980 Base Year Estimates) 

100-year Floodplain 0 
270-year Floodplain 0 
Standard Project Floodplain 0 

100-year Floodplain 0 
270-year Floodplain 0 
Standard Project Floodplain 0 

100-year Flood 
270-year Flood 
SPF 

Land Use (~cres) (1980 Base Year Estimates) 

03 
100-year Floodplain 0 
270-year Floodplain 0 
Standard Project Floodplain 0 

Value of Property ($1,000) (1980 Base Year ~stimates) 

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates) 

Average Annual Flood Damages* ($1,000) (By Decade) 

*Not Discounted 
Revised April 1980 



TABLE A-30 
ISLETA UNIT-WEST 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- Sedi- Trri Busin 
Residential Commercial trial Public Crop men t ment Facil Losses Total 

Number of Improvements (1980 Base Year Estimates) 

100-year Floodplain 213 4 0 0 -- -- -- -- -- 2 17 
270-year Floodplain 250 6 0 0 -- -- -- -- -- 256 
Standard Project Floodplain 293 8 0 0 -- -- -- -- -- 30 1 

Land Use (Acres) (1980 Base Year Estimates) 

100-year Floodpzain 12 1 2 0 0 1,398 -- -- -- -- 
270-year Floodplain 140 3 0 0 1,398 -- -- -- -- 

5; Standard Project Floodplain 161 5 0 0 1,398 -- -- -- - - 
4 
a 

Value of Property ($1,000) (1980 Base Year Estimates) 

100-year Floodplain 5,781 179 0 659 3 7 319 -- 404 -- 
270-year Floodplain 6,800 314 0 790 3 7 319 -- 405 -- 
Standard Project Floodplain 7,986 46 1 0 933 3 7 319 -- 40 8 -- 

100-year Flood 
270-year Flood 
SPF 

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates) 

Average Annual Flood Damages* ($1,000) (By ~ecade) 

*Not Discounted 
Revised April 1980 



TABLE A-3 1 
BELEN UNIT-EAST 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Endus- Equip- Sedi- Irri Busin 
Residential Commercial trial public Crop ment ment Facil Losses Total 

- '  - "4 

Number of Improqments (I380 Base Year Estimates) 

100-year Floo* lain 
270-year Floodplain 
standard Pso j ~ t  Floedplain 

I T- .' 1 

100-year Floodplain 
270-year Floodplain 
Standard Project Floodplain 

, . 
- _Land Use (Acres) (1980 Base Year Estimates) 

Value of Property ($1,000) (1980 Baqe>Year Estimates) - 

100-year Floodplain 79,717 13,239 782 k8,909 404 4,303 -- 4,125 
270-year Floodplain 88,280 13,532 782 20,102 408 4,376 -- 4,125 
Standard Project Floodplain 90,394 13,656 782 20,603 410 4,407 -- 4,125 

1 

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates) 

100-year Flood 
270-year Flood 
SPF 

Average Annual Flood Damages* ($1,000) (By Decade) 

*Not Discounted 
Revised April 1980 



Belen Unit - West. The cit ies of Belen and Los Lunas comprise 

t h e  major populat ion cen te r s  i n  t h i s  u n i t ,  which extends f o r  about 

22 miles from a point  about 1-1/2 miles below the  bridge a t  I s l e t a  

pas t  the  more populated a r e a  below the  r a i l r o a d  bridge a t  Belen. I n  

addi t ion ,  the re  a r e  severa l  new subdivis ions  and a co r rec t iona l  in- 

s t i t u t i o n ,  the  Los Lunas Honor Farm. The remainder of the  f lood 

p la in  is composed of i r r i g a t e d  farms. The levee system, l i k e  i ts  

counterpar t  on the  opposite bank, was e levated  t o  provide p ro tec t ion  

aga ins t  f loods  up to  7,500 c.f.s. ,  having an exceedance frequency of 

once i n  26 years .  It is i n  t h i s  u n i t  t h a t  the  most severe problems 

of landside sloughing due t o  l ack  of seepage contro l  have occurred 

i n  the  past .  The a r e a  along the  r i v e r  is extens ively  used f o r  a 

v a r i e t y  of outdoor a c t i v i t i e s ,  including hunting and f i sh ing.  A t  

the  upper end of t h i s  u n i t  on the  I s l e t a  Reservation is one of two 

remaining marshes i n  the  study a r e a ,  about whose exis tence  natura l -  

ists and o t h e r s  have expressed much concern. Figures A-4 and A-5 

show the aquat ic  na ture  of the  area.  Table A-32 shows the  types and 

value of property f o r  t h i s  reach of f lood p l a i n  and the  p o t e n t i a l  

flood damages t o  e x i s t i n g  proper t ies .  

Summary of  Itio Grande Flood Problems. Evaluation of t h e  ex- 

Latin$ flood c o n t r o l  system determined t h a t  the  degree of p ro tec t ion  

provided by the  levees  va r i e s  from,7,500 c.f .a. t o  42,000 c.f.s. As  

a comparison the  Standard Pro jec t  Flood is 74,000 c. f .  s. a t  Berna- 

l i l l o ,  a t t enua t ing  t o  67,000 c. f.s. at  Belen. The study a rea  has 

been divided i n t o  nine separa te  u n i t s  i n  accordance with t h e i r  r a t e d  

capaci ty  and e x i s t i n g  physica l  and p o l i t i c a l  f e a t u r e s  which requ i re  

individual  analys is .  I n  addi t ion  t o  these  obvious d e f i c i e n c i e s  i n  

hydraul ic  capac i t i e s ,  there  a r e  no seepage contro l  measures through- 

out  the  levee system except f o r  the  reconstructed Albuquerque unit .  

Consequently , the  levees  i n  s e v e r a l  a reas  are suscep t ib le  t o  land- 

s i d e  sloughing a t  flows of 5,000 c.f .s. o r  grea ter .  Also, because 

of the  proximity of the  main channel t o  the  levee  and l ack  of vege- 

t a t i o n  cover, por t ions  of the levee  a r e  exposed to  a t t a c k  by high 



Fig .  A- 5 
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TABLE A-32 
BELEN UNIT-WEST 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 19 7 7 PRICES 

Indus- Equip- Sedi- Irri Busin 
Residential Commercial trial Public Crop ment ment Facil Losses Total 

Number of Improvements (1980 Base Year Estimates) 

100-year Floodplain 2,624 515 7 5 5 -- -- -- -- -- 3,201 
270-year Floodplain 3,251 565 8 65 -- -- - - -- -- 3,889 
Standard Pro j ect Floodplain 3,664 59 7 9 7 1 -- -- -- -- -- 4,341 

Land Use (Acres) (1980 Base Year Estimates) 

, 100-year Floodplain 1,482 3 17 6 272 5,809 -- -- -- -- 7,886 
270-year Floodplain 1,853 345 7 330 5,542 -- -- -- -- 9,077 
Standard Project Floodplain 2,097 362 8 368 7,014 -- -- -- -- 9,849 

t- 
CQ Value of Property ($1,000) (1980 Base Year Estimates) 
W 

100-year Floodplain 71,585 33,676 64 1 33,536 134 1,755 -- 2,456 -- 143,783 
270-year Floodplain 89,323 36,985 693 43,206 153 1,991 -- 2,532 -- 174,883 
Standard Project Floodplain 101,002 39,119 726 49,430 166 2,143 -- 2,581 -- 195,167 

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates) 

100-year Flood 
270-year Flood 
SPF 

Average Annual Flood ~amages*($1,000) (By Decade) 

*Not Discounted 
Revised April 1980 



f loodflow v e l o c i t i e s .  ,Of t h e  13 b r idges  spanning the  r i v e r  w i t h i n  

the s tudy  a rea ,  on ly  two, t h e  U.S. Highway 85 and U.S. Highway 66 

br idges  a t  Albuquerque, w i l l  np t  pass  t h e  Standard P r o j e c t  Flood. 
! 

However, a l l  of t h e  b r idges  w i l l  pa s s  t h e  270-year flood. 

Damage P o t e n t i a l .  Over 70,000 a c r e s  a r e  threa tened  wi th  inun- 

da t ion  by t h e  Standard P r o j e c t  Flood wi th in  t h e  t o t a l  s tudy area .  

In  comparison, over  43,000 a c r e s  and approximately 36,000 a c r e s  

would be inundated by t h e  270-year and 100-year f l o o d s  r e spec t ive ly .  

Concentrat ions of popula t ion  wi th in  t h e  Standard P r o j e c t  Flood p l a i n  

inc lude  a l l  o r  p a r t s  of Be rna l i l l o ,  Corra les ,  Los Ranchos de Albu- 

querque, Albuquerque, Bosque Farms, Los Lunas, and Belen. The 270- 

year f lood  p l a i n  con ta ins  t h e  same popula t ion  concen t r a t ions  a s  t h e  

Standard P r o j e c t  Flood wi th  t h e  except ion of  Albuquerque. Also, 

p a r t s  of t h e  Sandia and I s l e t a  Indian Reserva t ions  l i e  w i t h i n  t h e  

s tudy area .  The major concern of t h i s  i n v e s t i g a t i o n  i s  t h e  p o t e n t i a l  

l o s s  of l i f e  due t o  a  sudden l evee  f a i l u r e .  Approximately 153,000 

people r e s i d e  i n  t h e  Standard P r o j e c t  Flood p l a i n  and t h i s  number 

i s  p ro j ec t ed  t o  i n c r e a s e  t o  325,000 by t h e  year  2030. I n  a d d i t i o n ,  

a l l  types  of p rope r ty  damage would be incu r red ;  inc luding  residen-  

t i a l ,  commercial, i n d u s t r i a l ,  pub l i c ,  and a g r i c u l t u r a l .  Agricul- 

t u r a l  damages would c o n s i s t  of crop damages, equipment l o s s e s ,  

dead l i v e s t o c k ,  land  reclamation,  and damage t o  t h e  extengive irri- 

ga t ion  network. Table A-33 summarizes t h e  types  and va lues  of 

p r o p e r t i e s  w i th in  t h e  va r ious  f lood  p l a i n s  f o r  t h e  e n t i r e  s tudy  

a r e a  and provides  an i n d i c a t i o n  of t h e  f lood  damage p o t e n t i a l s .  

Other major impacts inc lude  h e a l t h  hazards  from inundat ion of 

wells and s e p t i c  tanks ,  community d i s r u p t i o n ,  i n t e r r u p t i o n  t o  t rans-  

po r t a t i on ,  and emergency demands on Federal ,  S t a t e ,  and l o c a l  

agencies.  



TABLE A-33 
SUMMARY OF ENTIRE STUDY AREA 

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES 
JANUARY 1977 PRICES 

Indus- Equip- Sedi- Irrig Busin 
Residential Commercial trial Public Crops ment ment Facil Losses Total 

Number of Improvements (1980 Base Year Estimates) , 

100-y ear Floodplain 6,732 680 16 122 -- -- -- -- -- 7,540 
270-year Floodplain 8,805 809 22 147 -- - - -- - - -- 9,783 
Standard Project Floodplain 41,368 4,382 109 655 -- - - -- -- -- 46,514 

1 Land Use (Acres) (1980 Base Year Estimates) 

100-year Floodplain 4,995 586 10 556 24,379 -- -- -- -- 30,526 
270-year Floodplain 6,184 708 13 681 27,887 -- -- -- -- 35,473 

? Standard Project Floodplain 19,694 2,684 227 2,205 36,097 -- - - -- -- 
03 

60,907 
UI 

Value of Property ($1,000) (1980 Base Year Estimates) 

100-year Floodplain 190,406 56,420 1,880 92,784 656 8,865 -- 8,382 -- 359,393 
270-year Floodplain 250,994 65,176 2,391 115,338 722 9,970 -- 9,840 -- 454,431 
Standard Project Floodplain 1,243,157 610,456 54,240 787,091 865 17,940 -- 14,569 -- 2,728,318 

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates) 

100-year Flood 
270-year Flood 
SPF 

Average Annual FLood Damages*($1,000) (By Decade) 

*Not Discounted 
Revised April 1980 



ARROYO AND SHEET FLOW RUNOFF 

Because of the  h i s t o r i c a l  aggradation of the  Rio 

Grande, t h e  streambed and stream banks upon which the  e x i s t i n g  

levees rest a r e  higher than the  adjacent  flood p la ins  throughout 

most of t h e  study reach. These low a r e a s  a r e  n a t u r a l  ponding sites. 

I n  addi t ion ,  the  va l l ey  i s  in te r l aced  with highway and r a i l r o a d  

embankments and canals  and drainage d i t c h e s  with t h e i r  accompanying 

s p o i l  banks and levees  which c u t  off  former n a t u r a l  drainage t o  t h e  

r ive r .  Typical va l l ey  c ross  sec t ions  depic t ing the  perched condit ion 

of the  stream, the  low areas ,  and t h e  obst ruct ions  t o  flow a r e  shown 

on P l a t e  A-9. Location of the  c ross  sec t ions  a r e  shown on P l a t e s  

A-5 through A-8. Flooding occurs when local ized thunderstorms over 

the  mountains, f o o t h i l l s ,  and mesas a r e  of such i n t e n s i t y  a s  t o  

exceed i n f i l t r a t i o n  r a t e s ,  causing water t o  rush i n t o  t h e  v a l l e y  

through e x i s t i n g  watercourses and sheet  flow. These flows then pond 

i n  the  low a r e a s  and behind these  embankments and s p o i l  banks. Some 

of these  ponding a reas  may be a s  f a r  as two m i l e s  from the  Rio Grande. 

His to r i c  a r e a s  of ponding from t h i s  type of flooding compiled from 

D i s t r i c t  records a r e  shown on P l a t e s  A-5 through A-8. The ponded 

water remains u n t i l  i t  seeps i n t o  ground o r  is  ca r r i ed  off  by the  

system of canals  and d ra ins  a f t e r  these  embankments and s p o i l  banks 

a r e  breached and eventually discharged i n t o  the  Rio Grande. This 

i r r i g a t i o n  and drainage network, administered by t h e  Middle Rio 

Grande Conservancy D i s t r i c t ,  and shown on P l a t e  A-10, does not  

include capaci ty  f o r  storm runoff.  Often the  water i n  these  con- 

veyances is i t s e l f  t h e  source of flooding, as high discharges from 

the  uplands deposit  sediment and d e b r i s  i n t o  t h e  d i t ches  forming a 

dam which fo rces  the  water out  of the d i t ches  and onto adjacent  

lands. Albuquerque .Dis t r ic t  personnel have inspected t h e  d i t ches  and 

t h e i r  o u t l e t s  i n t o  the  r i v e r ,  and have determined t h a t  t h e  system is 

well maintained and functions as intended. 



Flooding of t h i s  type occurs annually, usual ly  during t h e  sum- 

m e r  thunderstorm season. Impacts from such storms range from shor t  

dura t ion nuisance ponding t o  damages ranging i n  the  mi l l ions  of dol- 

l a r s .  The most recent f loods  of consequence occurred i n  Corrales 

i n  1975 and 1976, i n f l i c t i n g  damages of $300,000 and $250,000, re- 

spectively.  I n  1969 sheet  flow runoff from t h e  w e s t  mesa inundated 

por t ions  of Belen causing an est imated $2,100,000 i n  damages. 

I 

Figure A-7 i l l u s t r a t e s  t h e  flooding which occurred i n  Corrales 

in 1976. A s  shown i n  t h e  photograph and on P l a t e  A-5, flood waters 

from t h i s  flood o r  the  1975 flood d id  not  reach t h e  main s t e m  levee 

o r  accompanying r i v e r s i d e  dra in .  The 1976 storm was estimated t o  

equal  t h e  1 percent flood and occurred over Arroyo de  10s Montoyas, 

having a drainage area  of 67 square miles. 

Figures A-8 and A-9 show the  flooded a rea  from the  1 percent  

storm which occurred i n  Belen i n  1969. Note how the  ra i l road  

ac ted  a s  an e f f e c t i v e  b a r r i e r  t o  pond the  water. The re la t ionsh ip  

of the  ponded area  t o  t h e  Rio Grande levee i s  i l l u s t r a t e d  on 

P l a t e  A-8. 

Because of the  obvious t h r e a t  posed by t h i s  type of flooding, 

numerous s tud ies  have been completed and o the rs  a r e  underway by sev- 

eral Federal  and l o c a l  agencies. Some s t r u c t u r e s  a r e  a l ready i n  op- 

e r a t i o n  a s  a r e s u l t  of these  inves t igat ions .  The a r e a l  ex ten t  of 

these  s t u d i e s  i s  such a s  t o  cover almost a l l  of the  va l l ey  within 

the  study reach. Following a r e  b r i e f  desc r ip t ions  of the  s tudies .  

a. The So i l  Conservation Service, under au thor i ty  of Public 

Law 566, prepared the  " ~ a n d i a  Mountains Tr ibu ta r i es  Work Plan" i n  

1955 t o  p ro tec t  the  c i t y  of Berna l i l lo  and surrounding a rea  from 

runoff o r ig ina t ing  on t h e  s lopes  e a s t  of the  c i t y .  The watershed 
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studied is shown on P l a t e  A-12. A cooperative e f f o r t  t o  manage 

runoff of t h i s  watershed between t h e  S o i l  Conservation Service and 

the  National Forest Service resu l t ed  from t h i s  plan. The S o i l  

Conservation Service constructed an eartllen dam having a capaci ty  

of 250 acre-feet on Piedro Liza Arroyo. Higher i n  the  watershed t h e  

Forest Service has  l imi ted  grazing on i t s  lands  t o  increase  t h e  

ground cover and has constructed and maintained a system of  erosion 

control  techniques. The methods employed and t h e i r  magnitude in- 

clude the  construction of 410 s t a b i l i z i n g  s t ruc tu res ;  revegetat ing 

30 acres  wi th  woody plants ;  54.5 miles of f l a t  s lope t e r rac ing ;  6 

miles of s t eep  slope ter rac ing;  revegetat ing 80 acres  wi th  grasses;  

control l ing  376 ac res  of g u l l i e s  by placing impediments i n  them 

slowing t h e  flow; p i t t i n g  1,153 acres; and ch i se l ing  374 acres.  

Although the re  was the  p o s s i b i l i t y  of constructing a t  l e a s t  

seven s m a l l  flood con t ro l  dams on the  watershed, only one had the  

support of t h e  public. 

b. The " ~ o r r a l e s  Watershed Work Plan" dated 1968 and supple- 

mented i n  1977, was developed by t h e  S o i l  Conservation Service t o  

protec t  v a l l e y  res iden t s  i n  the  v i c i n i t y  of Corrales from runoff 

or ig inat ing on t h e  w e s t  m e s a .  The Watershed a rea  s tudied i s  shown 

on P l a t e  A-13. P a r t  1 of t h i s  plan, a s t r u c t u r e  t o  d i v e r t  runoff 

from   lack's Arroyo i n t o  Arroyo de  l a s  Calabacil las ,  has been con- 

structed.  It is designed t o  convey runoff from a 100-year storm. 

P a r t  2 is i n  f i n a l  plan se lec t ion.  The authorized plan f o r  Par t  2 

is an ear then dam designed f o r  the  100-year storm. But due t o  t h e  

lack of l o c a l  support, the  authorized plan is being changed t o  

recommend a divers ion channel carrying t h e  runoff of a 100-year 

storm from Arroyo de  10s Montoyas, l a s  Lomatas Negras Arroyo and 

the  area  i n  between them i n t o  the  Rio Grande. 



c. The "Belen-LOS Lunas Watershed Work Plan" was developed by 

the  S o i l  Conservation Service i n  1974 t o  p r o t e c t  t he  c i t y  of Belen 

and surrounding a r e a  from sheet  flow runoff from the  ad jacent  up- 

lands. The watershed s tudied  i s  shown on P l a t e  A-14. The recom- 

mended plan ca l l ed  f o r  a combination of land treatment measures and 

s t r u c t u r a l  measures. The land treatment measures, a l l  on p r i v a t e  

land, included proper grazing use on 3,000 ac re s  and f o r  2,000 o ther  

a c r e s  t h e  measures included fencing, d ivers ions ,  d e b r i s  bas ins ,  n e t  

wire d ivers ions ,  grade s t a b i l i z a t i o n  s t r u c t u r e s ,  revegeta t ion  wi th  

g ra s ses  and shrubs, and l i ves tock  exclusion. The s t r u c t u r a l  i m -  

provements included a homogenous e a r t h f i l l  dam f o r  r e t a rd ing  f lood 

w a t e r  loca ted  a t  S i t e  4 i n  t h e  nor thern  por t ion  of t he  watershed. 

Also included was an enlargment of t he  Canal Dike. Both s t r u c t u r e s  

would be designed t o  c a r r y  the  runoff from a LOO-year storm. The 

plan, while economically j u s t i f i e d ,  w a s  no t  implemented due t o  lack  

of l o c a l  f i n a n c i a l  support. 

d. and e. The "upper Rio Grande Basin, Water and Related Land 

Resources" prepared by the  S o i l  Conservation Service i n  1973 recom- 

mended t h a t  the  Hel l ' s  Canyon and Canyon Sales  watersheds be in-  

cluded i n  t he  15-year e a r l y  ac t ion  plan t o  be implemented under 

a u t h o r i t y  of Publ ic  Law 566. 

f .  The c i t y  of Albuquerque i s  cu r ren t ly  updating and r ev i s ing  

its master drainage plan i n  l i g h t  of latest growth t rends.  The 

c i t y ' s  i n t e r i o r  flood con t ro l  p r o j e c t s  a r e  j o i n t l y  planned and coor- 

dinated wi th  Albuquerque Metropolitan Arroyo Flood Control Authori ty  

(AMAFCA) and t h e i r  p ro jec ts .  Current ly,  t he  c i t y  has constructed 

flood r e t a rda t ion  dams on Bear Canyon Arroyo, North Arroyo de 

Domingo Baca, and Camino Arroyo. 

g. The AMAFCA is p resen t ly  implementing a plan of f lood 

con t ro l  f o r  t h e  drainages i n t o  t h e  v a l l e y  wi th in  Berna l i l l o  County. 



Several  s t r u c t u r e s  have been completed. The North and South Diver- 

s ion  channels were cons t ruc t ed fo r  the  Authori ty  by the  Albuquerque 

D i s t r i c t  of t he  Corps of Engineers. The alignment i s  shown on P l a t e  

A-6. Their funct ion is  t o  d i v e r t  flows from ar royos  o r i g i n a t i n g  e a s t  

of t he  c i t y  and t o  c a r r y  them t o  the  Rio Grande, The North Diversion 

channel begins a t  Lousiana Avenue - 1-40 i n t e r s e c t i o n  where i t  c o l l e c t s  

t h e  flows from Embudo Arroyo. It then fol lows the  I n t e r s t a t e  40 

west t o  Girard Avenue where the  channel ang le s  and runs  no r th  t o  the  

Rio Grande. The outf low capac i ty  is 44,000 c .f ,s .  The South Diver- 

s ion  Channel o r i g i n a t e s  a t  Stadium Avenue j u s t  e a s t  of I n t e r s t a t e  

25 and fol lows the  I n t e r s t a t e  south t i l l  i t  j o i n s  T i j e r a s  Arroyo and 

fol lows t h e  arroyo t o  the  Rio Grande. The outflow capac i ty  of t h e  

South Diversion Channel i s  37,000 c.f .s.  

AMAFCA is p resen t ly  considering va r ious  f lood con t ro l  a l t e rna -  

t i v e s  f o r  t he  West Mesa a rea  of Albuquerque. The s tudy a rea  a s  

out l ined  i s  shown on P l a t e  A-15. The master p lan  by which t o  c o n t r o l  

arroyo f looding i n  t h e  West Valley of Albuquerque c o n s i s t s  of a 

system of d ivers ion  channels,  de t en t ion  i n f i l t r a t i o n  s t r u c t u r e s  and 

d e s i l t i n g  basins .  The layout  of t h i s  p lan  i s  shown on P l a t e  A-16. 

The Hubbell Diversion channel is  a l ready  constructed.  The o t h e r  

phases of t he  p lan  a r e  await ing appropr ia t ion  a t  t h i s  time. 

h. The middle Rio Grande Council of Governments has  developed 

a  storm drainage p lan  f o r  the c i t y  of Berna l i l lo .  

The following information i s  re levant  t o  the l e v e l  of d e r a i l  

t o  which i n t e r i o r  runoff should be addressed i n  t h i s  repor t :  



a. Problems assoc ia ted  with i n t e r i o r  runoff have been s tudied  

ex tens ive ly  by S o i l  Conservation Service and o the r  agencies.  Addi- 

t i o n a l  s tudy would be a dupl ica t ion  of e f f o r t  and v i o l a t e  under- 

s tandings with those agencies.  

b. The only f e a s i b l e  and economic a l t e r n a t i v e  i d e n t i f i e d  i n  

Stage 2 of t he  study w a s  t h a t  of the r e h a b i l i t a t i n g  t h e  e x i s t i n g  

levee system. This a l t e r n a t i v e  would n e i t h e r  c r e a t e  a d d i t i o n a l  

i n t e r i o r  f looding nor  i n t e r f e r e  wi th  e x i s t i n g  and proposed f a c i l i t i e s  

t o  con t ro l  such flooding. 

In  summary, the problems of i n t e r i o r  runoff have been ex tens ive ly  

inves t iga ted  by o ther  Federal  and l o c a l  agencies ,  and t h e i r  recommend- 

a t i o n s  have been o r  a r e  being acted upon. A s  evidenced by photos 

and c ros s  s ec t ions  of t he  study a rea  the e x i s t i n g  l evee  system along 

the channel of t he  Rio Grande have l i t t l e  t o  no impact on the  magni- 

tude of f looding caused by arroyo and sheet flow. 

R I O  GRANDE AGGRADATION 

In  recent  years  l o c a l  r e s iden t s  have expressed grave concern 

over the  continued aggradat ion of t he  Rio Grande. This aggradation 

has reduced channel capac i ty  f o r  f lood flows and adversely a f f ec t ed  

the operat ion of t he  i r r i g a t i o n  network a t  d ivers ion  s t r u c t u r e s  and 

r e tu rn  wasteways. 

There a r e  about 3,570 square miles  of drainage a r e a  i n  t h i s  78- 

river-mile reach from Cochi t i  Dam t o  t h e  Rio Puerco. There a r e  gen- 

e r a l l y  t h ree  types of sediment producing a r e a s  i n  the drainage. 

These a r e  a s  follows: 



a. The High Mountain Areas. These usua l ly  have a good ground 

cover of coniferous t r e e s ,  aspens, oak brush and grasses .  Prec ip i -  

t a t i o n  averages about 20 inches annually.  The stream s lopes  are 

very  s t eep  and the  headwaters of the  major t r i b u t a r i e s  a r e  i n  t hese  

, areas.  Sediment production is  genera l ly  0.2 acre-feet per  square 

m i l e  per  year o r  less. Runoff i n t e n s i t y  is  modified by the  

vege ta t ive  cover. 

b. The Mesa Port ion.  This a r e a  l ies between the  mountains 

and the  v a l l e y  bottoms. A t  t he  higher  e l eva t ions  pinon and juniper  

t r e e s  along with g ra s ses  provide a sparse  ground cover which changes 

t o  mesquite, chamisa, and creosote  bush a s  the  e l e v a t i o n s  become 

lower. R a i n f a l l  i s  genera l ly  10 t o  15 inches.  Sediment production 

of t h i s  a r e a  v a r i e s  with the  s o i l s  and geologic formations en- 

countered and ranges from 0.2 t o  0.5 acre-feet  per  square m i l e  per  
- 

year. There a r e  some highly e rod ib l e  a r eas ,  e s p e c i a l l y  i n  t he  Santa 

Fe geologic formation, which produce 1.0 t o  3.0 acre-feet  per  square 

mile  pe r  year of sediment, bu t  t he  l imi t ed  amount of r a i n f a l l  and 

a r e a  precludes any l a r g e  sediment cont r ibu t ion .  

c. The Valley Portion. This po r t ion  of t he  drainage a r e a  i s  

r e l a t i v e l y  f l a t  and i s  composed of a v a r i e t y  of sedimentary depos i t s  

of predominantly f i n e  mater ia l s .  Sediment production r a t e s  a r e  - 
-__2_ 

usua l ly  l e s s  than 0.2 acre-feet  per  square mile  per  year.  
- 

A study of the  sparse  sediment d a t a  ava i l ab l e  on t h e  t r ibu-  

t a r i e s  of t he  Rio Grande i n  t h i s  reach i n d i c a t e s  t h a t  an  average 

sediment production r a t e  of 0.30 acre-feet  per  square mi le  per  year  

f o r  each t r i b u t a r y  drainage a rea  is a reasonably accura te  est imate.  

Some sediment i s  prevented from reaching the  Rio Grande on Ga l i s t eo  



Creek by Gal i s teo  Dam. The drainage a rea  of Gal i s teo  Creek is 692 

square miles. The dam cont ro ls  596 square miles  with an average an- 

nua l  sediment production of 390 acre-feet.  The t r ap  e f f i c i ency  of 

t h e  dam is est imated t o  average about 50 percent.  The drainage 

a rea  above t h e  dam would cont r ibu te  about 190 acre-feet  of sediment 

t o  the  Rio Grande and the  a rea  between the  dam and the  mouth would 

produce 28.8 acre-feet  f o r  a t o t a l  from Gal i s teo  Creek of 218.5 

acre-feet.  I n  t he  Jemez River, t he  Jemez Canyon Dan con t ro l s  1,034 

square miles  of drainage a rea  of the  t o t a l  1,038 square miles. The 

computed t r a p  e f f i c i ency  based on 21 years  of operat ion is 6314 

percent.  For t h a t  per iod,  t h e r e  are 521 acre- fee t  of sediment 

deposited and 301 acre-feet  of sediment outflow. An average annual 

t o t a l  of,,302.2 acre-feet  of sediment i s  c a r r i e d  i n t o  the  Rio Grande 

by the  Jemez River. Present ly  await ing approval is a permanent 

pool t o  be e s t ab l i shed  i n  Jemez Reservoir. This pool should 

inc rease  the  t r a p  e f f i c i ency  t o  about 90 percent .  

Sediment i s  a l s o  prevented from reaching the  Rio Grande by a 

network of roads, cana ls ,  d i t ches  and d r a i n s  i n  t he  val ley.  I n  

only a few cases  does the  sediment production of a t r i b u t a r y . e n t e r  

t he  Rio Grande d i r e c t l y .  

Table A-34 shows the  drainage a reas  of each t r i b u t a r y ,  both 

sediment con t r ibu t ing  and non-contributing ; t he  amount of sediment 

present ly  produced by each drainage a rea ;  t h e  estimated percent  of 

sediment reaching t h e  Rio Grande; and the  volume of sediment en ter -  

i n g  t h e  Rio Grande i n  t he  reach between Cochi t i  Dam and Belen from 

each t r i bu ta ry .  The t a b l e  r e f l e c t s  t he  impact of the proposed 

permanent pool i n  Jemez Reservoir. The suspended sediment s i z e s  

a r e  f a i r l y  cons i s t en t  throughout t h e  reach, b u t  the  percent  of t h e  

bed mater ia l  i n  t h e  gravel  and l a r g e r  s i z e s  decreases  from 33.1 



TABLE A-34 
Sediment Production - Rio Grande Tr ibu ta r ies  

Coc'niti Dam t o  Beldn, New Mexico 

Tributary Drainage Area - Sq:Mi. Sediment - Ac. Ft./Yr. 1 percent2 Vol~ve-Ac/Ft. 
Sediment Non- Total  Drainege Raservoir Total  Entering Entering 

Contributing Contr ibut inz  - Area S p i l l s  Rio Grande Rio Grznds 
I 
I Pera l ta  canyon 63 61 18.3 18.3 33 46.1 3 

Santo Domingo Canyon 43 4 3 12.9 12.9 33 . 4.3 
Galisteo Creek 96 596 692 28.8 190.0 218.8 ' 100 218.8 
Borrego Canycn 107 , 107 32.1 32.1 - 75 24.0 
Arroyo De Los Tanos 43 43 12.9 . 12.9 3 3 4.3 . 

- Tongue Arroyo 197 197 59.1 59.1 100 59.1 
61 Las Iiuertas Creek 61 18.3 18.3 2 5 4.2 

Jemez River 4 1034 1038 . 1.2 82.0 83.2 100 83.2 
Arroyo Sarca 16 16 4.8 4.8 0 0 
Ssnta Ana I4esa 70 . 70 21.0 21.0 75 15.6 
E-xroyo Agua 19 . 19 5.7. . 5.7 0 0 

? Arroyo Venada 
\23 

44. 4 4 13.2 13.2 100 13.2 
a\ Arroyo Montoyas 67 67 . 20.1 20.1 0 0 

Arroyo Calabaci l las  98 98 29.4 29.4 50 14.7 
S a ~ d i a  Wash 3 5 3 5 10.5 10.5 ' 0 .  0 

97 97 North Diversion 29.1 29.1 100 29-1 I 

South Diversion 7 7 2.1 2.1 , 100 2.1 
Ti j e ra s  Arroyo 135 135 40.5 ' 40.5 100 . 40.5 

- SsaI.1 Arroyos ' 370 370 740 111.0 113.0 100 111.0 -- 
Total  1,570 2,000 3,570 471.0 

I 
Based on 0.30 Ac. Ft./Sq. Mi. /Yr .  - ~edirirent Production Rate 

Based on Inspection of U.S.O.S. Qua6 shee t s  

lncludes 40 Ao. F f .  from Cochi t i  Releases 



percent  near  Cochit i  t o  3.0 percent  near  Belen. This i n d i c a t e s  

t h a t  t he re  is very l i t t l e  opportuni ty f o r  t he  channel t o  armor i n  

the  f u r t h e r  downstream reaches. Table A-35 shows t h e  d i s t r i b u t i o n  

of  suspended sediment and the  bed mater ial .  

Complete resurveys of t h i s  reach were made i n  1962 and 1972, 

and another  r e s u r v e y , i s  scheduled f o r  1982. Table A-36 shows t h e  

observed aggradation f o r  t he  three  periods (1936-1962, 1936-1972, 

and 1962-1972). In  add i t i on  t o  these  surveys, the sediment load 

of t he  Rio Grande and its t r i b u t a r i e s  i n  t h i s  reach is being 

measured a t  t he  following gaging s t a t i o n s :  

a. Rio Grande above Cochit i  - s i n c e  October 1947. 

b. Rio Grande below Cochi t i  Dam - s ince  Ju ly  1974. 

c. Rio Grande a t  Albuquerque - s i n c e  October 1969. 

d. Gal i s teo  Creek near  Gal i s teo  Dam - s ince  July 1971. 

e. Jemez River below Jemez Canyon Dam - s i n c e  October 1953. 

Under condit ions p r i o r  t o  the beginning of operat ion of Coch i t i  

Lake, t h e  t rend of the r i v e r  was aggradat ion but  the r a t e  of aggra- 

da t ion  has slowly decreased. With Cochi t i  Lake i n  f u l l  operat ion,  

degradation w i l l  slowly progress  downstream and should reach t h e  

Albuquerque a rea  i n  20 t o  25 years  under average flow condit ions.  

The r i v e r  bed w i l l  b e  lowered about 2 f e e t  near Cochi t i  t o  approxi- 

mately 4 f e e t  i n  the  v i c i n i t y  of Albuquerque. The b a s i s  f o r  t h i s  

p red ic t ion  is a s  follows: 

a. Gal is teo,  Jemez, and Cochi t i  r e se rvo i r s  have reduced t h e  
t 

sediment load en ter ing  the  study a rea  by about 3,100 acre-feet.  

b. The c l e a r  water r e l ea ses  from Jemez and Cochi t i  w i l l  re- 

cons i tu t e  t h e i r  sediment load downstream from ava i l ab l e  bed ma- 

t e r i a l s  which the flows a r e  capable of t ransport ing.  



TABLF A-35 
Sediment Sizes - Rio Grande'and Tributaries 

Cochiti Dam to Belen, Xew Mexico 
I 

3 Bed Material 

~ Reach Percent in Size . - 
From To Silt and Clay Sand Gravel Coarse Gravel 

0.062n;m 0.062 - 2.00mm -2.00 - 16.0m 16.0 - 64.0mm 
Cochiti Galisteo Cr. 12.7 

Galisteo Cr. Angostura D.D. 

Angostura D.D. Bernalillo . 11.9 73 .3 8.0 6.8 

Bernalillo , Albuquerque 11.7 80.0 5.8 2.5 

Albuquerque Isleta D;D. 12.7 80.3 % 
5.4 1.6 

? 
Isleta D.D. Belen 10.3 86.7 2.5 0.5 

SUSPENDED SEDIMENT LOAD 

Reach Percent in Size - 
From To Clay Silt Sand 

0.004mm 0.004 - 0.062m 0.062rm 

Cochiti San Felipe 27.9 34.5 37.6 

San Felipe Bernalillo 

Bernalillo Albuquerque 30.6 

Albuquerque Belen 



.. . - 
TABLE A-36 

Albuquerque Division - Rio Grande 
Aggradation 

Period - 
1936 - 1962 ' 

gears 

Note: Flood Plain and Channel Combined 

Aggxadation 
Ft/Ft/Yr 



Summarily, degrada t ion  can be  p r e d i c t e d  i f  t h e  p a s t  50 y e a r s  

o f  r ecord  a r e  i n d i c a t i v e  of f u t u r e  occurrences .  LI is tor ic  f lows c o w  

b ined  w i t h  t h e  l.aowr. bed m a t e r i a l s  shown i n  TaSle A-35 will degrade 

t h e  d i f f e r e n t  r eaches  t o  va ry ing  degrees ,  depending on t h e  pe rcen tage  

o f  f i n e  m a t e r i a l s .  Therefore ,  p r e d i c t i o n s  of degrada t ion  from 2 t o  

4 f e e t  a t  v a r i o u s  l o c a t i o n s  based upon a v a i l a b l e  d a t e  a r e  c o n s i d e r e d  

reasonab le .  



SECTION G 

PLANNING OBJECTIVES 

Planning o b j e c t i v e s  stem from the  n a t i o n a l ,  s t a t e  and l o c a l  

water and r e l a t e d  l and  resource  management needs s p e c i f i c  t o  t he  

Middle Rio Grande Valley from B e r n a l i l l o  t o  Belen, New Plexico, which 

have been developed through problem a n a l y s i s  and an i n t e n s i v e  pub l i c  

involvement program. The fol lowing planning o b j e c t i v e s  provided 

e t he  b a s i s  f o r  formulat ion of f lood c o n t r o l  a l t e r n a t i v e s ,  impact 

assessment,  eva lua t ion  and s e l e c t i o n  of a recommended plan. These 

planning o b j e c t i v e s  a re :  

a. Eliminate t h r e a t  t o  l i f e  posed by Rio Grande f looding.  

b. Reduce inundat ion ,  scour ,  and sediment damages £>om 

B e r n a l i l l o  t o  Belen caused by Rio Grande f lood flows. 

c. Preserve e x i s t i n g  r i p a r i a n  woodlands and bosques along t h e  

Rio Grande. 

d. Restore bosque a r e a s  along t h e  Rio Grande which have been 

destroyed i n  t h e  pas t .  

e. Increase w i l d l i f e  h a b i t a t  i n  t he  f lood p l a i n .  



f .  Preserve exis t ing wetlands. 

g. Create new wetlands. 

h, Provide increased recreational opportunities associated 

with a riparian environment; i , e , ,  picnicking, nature t r a i l s ,  bridle 

paths, b icycle  t r a i l s ,  

i. Increase water-based recreational opportunities along the 

Rio Grande for  the people i n  the study area, 

j, Reduce aggradation of Rio Grande streambed. 



PLANNING CONSTRAINTS 

The major planning c o n s t r a i n t s  considered i n  addressing 

the previously i d e n t i f i e d  ob jec t ives  a r e  p r i n c i p a l l y  l e g a l  i n  na- 

ture .  These inc lude  the  S ta t e  of New ~ e x i c o '  s P r i o r  Appropriation 

Doctrine of water  r i g h t s ,  t he  Rio Grande Compact, and the  t r e a t y  

with Mexico, a l l  of which i d e n t i f y  the  ownership of t he  bas in ' s  

waters and p l ace  r e s t r i c t i o n s  upon p r o j e c t s  which may impeach o r  

otherwise a f f e c t  t h e  de l ivery  of such waters. 

Environmental c o n s t r a i n t s  of s ign i f i cance  have t o  do wi th  pres- 

e rva t ion  of e x i s t i n g  wetlands and c r e a t i o n  of new wetlands. Execu- 

t i v e  Order 11990, Pro tec t ion  of Wetlands, i s sued  24 May 1977 s t a t e s :  

"each agency s h a l l  provide leadersh ip  and s h a l l  take 
ac t ion  t o  minimize the  des t ruc t ion ,  l o s s  o r  degradation 
of wetlands, and t o  preserve and enhance the n a t u r a l  
and b e n e f i c i a l  values of wetlands i n  car ry ing  ou t  t he  
agency' s r e s p o n s i b i l i t i e s  f o r  (1) acquir ing,  managing, 
and disposing of Federal  lands  and f a c i l i t i e s ;  and (2)  
providing Federal ly  undertaken, financed, o r  a s s i s t e d  
cons t ruc t ion  and improvements; and (3) conducting Fed- 
e r a l  a c t i v i t i e s  and programs a f f e c t i n g  land use, in- 
cluding but  n o t  l imi ted  t o  water and r e l a t e d  land re- 
sources planning, regula t ing ,  and l i cens ing  a c t i v i t i e s . "  



Another planning c o n s t r a i n t  considered i n  p lan  formulation i s  

posed by the  Indian pueblos, which comprise a po r t ion  of t he  s tudy 

area .  Both t h e  Sandia and I s l e t a  pueblos a r e  p a r t i a l l y  loca ted  

within the  flood p l a i n  under i nves t iga t ion .  The Pueblo Land Act 

of 1924 p r o h i b i t s  the  s e l l i n g  of any Pueblo land;  thereby, l i m i t i n g  

a l t e r n a t i v e s  f o r  these  a r e a s  t o  those which do no t  involve acquisi-  

t i o n  i n  fee.  This l i m i t a t i o n  a l s o  r e s t r i c t s  in-migration and w a s  

a major cons idera t ion  i n  development of f u t u r e  pro jec t ions .  The 

pueblo counci l  governs t h e  a f f a i r s  of the pueblo i t s e l f ,  and a l l  

dec i s ions  regarding water resources  are made by them. L i t t l e  con- 

t r o l  is  r ea l i zed  by the  p o l i t i c a l  e n t i t y ,  i . e .  county o r  s t a t e ,  i n  

which the  pueblo i s  located.  A counci l  member, u sua l ly  t h e  pueblo 

governor, i s  designated t o  coordinate  wi th  o the r  agencies  through 

the  Bureau of Indian Affa i r s .  



----- 

L E G E N D  

-- STUDY AREA BOUNDARY 

ST UDY AREA 
ALBUQUERQUE DISTRICT. CORPS OF ENGMERS 

' 8 . . PLATE A- l  . 8 .  -, ' % .  

L . ' . &JI ;=.. A=. ,= . - . . .. . --.&_,,.I . ~ .. :...- ,. . ..;. 1: 





E X l C O  
L E G E N D  

--- STATE LAND STATUTE MILES 

---- FEDERAL LAND 

----- ALBUQUERQUE GREATER URBAN AREA ----- MILITARY STATE- 81 EEDERAL. LANDS 

. ALBUQUERQUE DISTRICT, ~ D R P S  OF ENGINEERS 
VICINITY MAP JUNE, 1975 

PLATE A A 3  



4-- 

ALBUQUERQUE 

L E G E N D  

tNDIAN LANDS 

CITY. TOWN 

ALBUQUERQUE GREATER URBAN AREA - - STUDY AREA BOUNDARY 
INDIAN LANDS 

0 RIVER, STREAM 
ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS 

JUNE, 1975 

PLATE A - 4  



LEGEND 

HISTORICAL PONDING 

RIO GRANDE 
SPF FLOOD PLAIN 

0 .-.-. RIO GRANDE 100- 
YR. FLOOD PLAIN 



'el" 
(1 

) / 
SOUTH DIVERSION CHANNEL 



ISLETA 

LEGEND 

HISTORICAL PONaNG 

RK) GRANOE 
SPF FLOOD PLAIN 

RIO GRANDE 100- 
YR. FLOOD PLAIN 

PLATE A-7  









-- STUDY AREA BOUNDARY - RIVER. STREAM 

STATUTE ua 

ALBUQUERQUE GREATER URBAN AREA 



WORK PLAN 
SANDIA MOUNTAINS TRIBUTARIES 

B E R N A L I L L O  WATERSHED 

NEW MEXICO 

U S  DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION S E R V I C E  

L L S U O Y T I O Y T .  Y E W  YCXICO 

L E G E N D  

HARD SURFACED ROADS 

A - - -  

WATERSHED EOUNDARY - - - 
LAND GRANT BOUNDARY - - - 
RESERVATION WUNDARY - 

(INDUN,MILITARY 8 NAT FOREST) 

DETENTION STRUCTURE 

ACRES DRAINAGE AREA a 
DA-2624 

SEDIMENT PRODUCING AREA 



L E G E N D  

stream channel improvement - Levee Or dlke 

-e ~ l ~ ~ d w a t e r  Diversion 

~ e n e f l t e d  Area 

PROJECT MAP 

GORRALES WATERSHED 
BERNALILLO 8. SANDOVAL COUNTIES, NEW MEXICO 

SEPTEMBER 1978 
I 0 ---- 2 MILES I 

K A L E  184,480 







L E G E N D  

---- Study Area Boundary 

- Diversion Channel 

9 ---- Natural Arroyo Flood Plain &Open Space 
---- ---- Improved Arroyo Flood Plain a Own Spoce - Underground Conduit 

% Existing Road Crossing 

0 Detention Infiltration Area 

NOTE: See Sheets 3 & 4 for Drainage 
Management Plan Index 




