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Colonel Bernard J. Roth
Bistrict Engineer

U.S. Army Corps of Engineers
P.Q. Box 1580

Albuquerque, New Mexico 87103

Dear Colonel Roth:

We have completed our review of the Oraft 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 largely b{
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, existing 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.

1. Ve classifﬁ your Draft Environmental Impact Statement as L0-1. Specifi-
cally, we have no objections to the project as it relates to Environ-
mwental Protection Agency's (EPA) legislative mandates. The statement
contained sufficient information to evaluate adequately the possible
environmental impacts which could result from project implementation.

Our classification will be published in the Federal Register in accord-
ance with our responsibility to inform the guﬁllc 6f 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 Envirommental 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,&z{
Ry

Adlene Harrison R
Regional Adwinistrator (6A)

Enclosure

1. No

response necessary.



United States Department of the Interior

OFFICE OF THE SECRETARY
SOUTHWEST REGION
POST OFFICE BOX 2088
ALRUQUERQUE, NEW MEXICO 87103

ER-79/141 MAR 2 3 1979

District Engineer

Corps of Engineers, U. S. Army
P. ¢. Box 1580

Albuquerque, New Mexico 87103

Dear Sir:

This is in response to your request for our review of the draft environmental
statement for the Middle Rio Grande Flood Protection Project, Bernalillo to
Belen, MNew 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 comments on the draft statement are provided as General Comments and Spe-
cific Conments as follows:

2. GEMERAL COMMENTS 2. As the degree of flood protection recommended was reduced from SPF
R protection (69,000 to 72,000 c.f.s.) to 42,000, no work would he per -
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 in BIM's Environmental Education Area. Should permits be requived on

Pueblo lands, these would be appllied for. It is not anticipated that
any areas or facilities acquired or developed with financial assistance
from the Land and Water Conservation Fund would be converted from their
desipnated purposes.

this project. Public lands administered by the Bureau of Land Management (BLM)

are within the project area. The BLM lands to be impacted with construction of

the proposed project, are located in T9N, R3E, Section 7, Lots 1, 2, and 3; TIN,
R2E, Section 12, Lots 1, 2, and 3; and T9N, R2E, Section 13, Lots 1, 2, 3, h,

5, and 6 which are located in the Albuquerque West unit on the west side of the o
river and in the Albuquerque East unit on the east side of the river.

i
!
! formed on the Albuquerque tnft levees. Therefore, no disturbance would ocenr
1
i
|
i

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
Atbuquerque 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 the Albuquerque District,
BLM. A right~of-way permit would be required from BLM for any use of this land.

The project area does include lands of the Sandia and Isleta indian Pueblos. The
project as presently proposed does not provide for any increased flood protec-
tion of these lands above that presently available. 1t should be recognized
that if any construction activities does take place on these lands a right-of-
way permit from the Bureau of Indian Affairs would be required.

A number of recreational and natural areas have been cited in the report. Some
of these areas have received matching funds from the Land and Water Conservation
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Fund. The Land and Water Conservation Fund Act of 1965, as amended, Section 6(f)
states that no property acquired or developed with assistance from the Fund shall
be converted to other than public outdoor recreation uses without the approval

of the Secretary of the Interior. |If such conversion is anticipated, the State
official responsible for the Land and Water Conservation Fund should be contacted
to initiate the process for obtaining approval of the Secretary of the Interior.
The responsible official in ilew Mexico is William S. Huey, Cabinet Secretary,

New Mexico MNatural Resources Department (Villagra Building, Santa Fe, New Mexico
87503). 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 will likely occur with project implementation. The statement
includes specific information and coordinated ptanning inputs previously pro-
vided by the U. S. Fish and Wildlife Service. We are pleased to note that
considerable effort and consideration has been given to fish and wildlife habitat
loss and the need for mitigation and compensation as part of project planning.

SPECIFIC COMHENTS

Project Description

Page 1-6, Paiagraph 1.11 - The first sentence states that in the Albuquerque
Unit fill would be placed on either the landward or riverward side to increase
the levee height. Placing fill on the landward sides of the levee would avoid
conflict with the Environmental Education Area. It is stated in the last sen-
tence of this paragraph that the random fill source would be from the area
between 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 1-7, Section l.14 ~ It is stated that random fill is to be excavated to
depths of L feet or just above the ground-water level. The analysis of ground-
water impacts 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 months 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 the se-
quence of construction of the various sections.

Page 1-14, Paragraph 1.37 - Considering all the surface disturbance resulting
from the project a further discussion of revegetation is warranted. For example,
information should be included on whether revegetation would he through artifi-
cial or natural means and the estimated time required for such revegetation.

We note that recommendation #8 of the Fish and Wildlife Service's Fish and Wild-
1ife Coordination Act Report requested that borrow sites be converted to
palustrine wetlands. We understand that such wetland development is part of
Alternative Plan B and will be proposed for authorization along with other proj-
ect features. This should be clarified in this and other applicable sections of
the statement.

A-3

3. No responst¢ required.

4. As the levees in the Albuquerque Unit provide flood protection up to
42,000 c.f.s., no work would be done in this area and, consequently, the
Environmentai Education Area would not be affected.

5. The impact of borrow activities and removal on ground water has been
included in paragraph 4.42, page 1V-17, of this revised drafr.

6. At this stage in the planning process, it is premature to give a more
refined construction period for the entire project. A more accarate time
frame would be developed during pest authorization studles. While the

sequence of construction of the various levee sections is Likewise prewa-

ture, construction would likely begin with the Corrales Unit and progress
dowast ream.
7. Discussions dealing with revegetation, i.e., paragrapb 1.36, pauc | 46,

paragraph 4.36, page [V-15, and paragraph 5.04, page V-2. have been expanded.

8. This Inforuwation has been incorporated in paragrapb 1.36, page I-16,
and paragraph 4.21, page ly-it.

A-3




14.

Mention is made that denuded areas would be grassed where feasible. Recommendation
“5 of the Fish and Wildlife Service's Fish and Wildlife Coordination Act Report
indicated that grasses, shrubs, and trees of value to fish and wildlife resources
should be used for revegetation. Areas such as haul roads and borrow pits would
benefit from plantings of shrubs and trees in addition to grasses. Haul roads

may 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-
courage motor vehicle uses.

Page 1-15, Paragraph 1.38 - The permanent loss of riparian/wocdland from the
Envirvonnental Cducation Area would be 6.44 acres and 0.76 acres on the West and
East units respectively.

Page 1-15, Paragraph 1.39 - The Fish and Wildlife Service in close coordination
wilh the Corps of Engineers and the New Mexico Department of Game and Fish uti-
lized a system to determine relative habitat values of the riparian woodland.
Estimates of necessary acreages of management areas are also projected and
displayed in the Fish and Wildlife Service Coordination Act Report. Results
indicated that 750 acres of management area would be required for partial com-
pensation of woodland losses. 1t is indicated in this paragraph that an
independent evaluation of mitigation and compensation measures was developed
soparately by the Corps of Engineers which resulted in differing measures for
mitigation and compensation. These measures are discussed in this section of
the stalement. The differences between the two analyses should be highlighted
with a brief discussion of how the proposed compensation measures included in
this paragraph were determined and why they are being proposed.

Enviromental Setting Without 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 olive.
Undoubtedly, these introductions have significantly contributed to alterations
of pltant conmunities. 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 wondlands and associated habitats.
This should be recognized in the statement.

Page 11-4h, Paragraph 2.113 - The plant specie letalosternm seavioswn is listed
as being proposed 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-Use Plans

Pagel)l- Paraqraph 3.06 - It is stated in the last sentence of this paragraph
9 , arap

A-4

9. Restaration of areas disturbed as a consequence of project constroction

{s a prime planning objective. This subject was discussed in detall in

the mitigation and compensation section of the Feazs{bll{ty Report (Appendix 1),
which included most of the items mentioned by the Service. Paragraph 1.36,
page T-15, and paragraph 4.36, page [V-15 of the environmental statement have
been expanded to inctude these concerns.

10. As the degree of flood protection has been lessened from that pro-
posed In the deaft epvironmental statement no fosses wonld ocenr on RLM-
admintstered viparfan woodland.

1T, While these ltems were extensively covered in Appendixes W and 1 of
the Interim  Feasibility Report, not all reviewers had the opportunity

to see the Feasibility Report. Consequently, a bricef discussion and com-
parison of compensatory measures proposed by each agency are presented in
Appendix F. '

12.  Additional data have been supplied Ln pavagraph 2.93, page L1-35 reparding
the type of floed that the curvent proposal is designed to protect against.

13. The reference to tamarisk and Russfan olive being the greatest

factor influencing the riparian woodland was made in relation to the
makeup or structure of the plant community. lLater discnsstion In the pava-
graph, as well as in subsequent paragraphs, details lusses of riparian
woodland due to urbanizatfon and agriculture as well as thefr effect

on wildlife and their habitat. Parapraph 2.104, page 1T-41 has been re-
written to clarify this fssue.

4. It was stated in the draft envirommental statement that this plant
speeies probahly does not tnhablt the riparian woodland. This fact and
probable impacts of the proposed plan of action have been discussed in
paragraph 4.18g, page 1v-9,

15.  This paragraph has heen modified to reflect this facr.

A4




16.

20.

that management of riverine areas is proposed as a benefit to wildlife. It should
be clarified that management of the riverine areas is part of the plan for mi
igation and cunpensation of wildlife resource losses due to the project and will
not prUV|de for benefits to wildlife.

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

Project
The proposed project does not appear to involve an undue commitment of mineratl

resources; however, a brief summation of the affected sand and gravel resources
in this section would improve the statement.

Page V-4, Paragraph 4.10 - The Fish and Wildlife Service's report recomnended
that compensation lands be acquired as part of pioject cost and that these lands
and appropriate operation and maintenance funds be provided to the Mew Mexico
Department of Game and Fish., It is indicated in this section that borrow areas
may be allowed to decrease in size due to siltation. |t should be clarified
whether operation and maintenance funds will be provided to insure continued
mitigation and compensation effects after project development.

Page 1V-7, Paragraph b4.16 - No mention is made of probable impacts that may occur
to fishery resources in the drains resulting from removal of overhanging cotton-
wood trees. These possible impacts were discussed in the Fish and Wildlife
Service report which 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.

Page V-9, Paragraph 4.19 - We note that compensation for fish and wildlife losses
can be attained by implementing recommended measures. Continued coordination

with our Fish and Wildlife Service will be beneficial during the advanced planning
stages of the project to identify the specific requirements necessary to provide
the required compensation. In this regard we note that the Corps of Engineers is
currently including fish and wildlife measures in documents proposing authoriza-
tion for construction.

Page IV¥-10, Paragraph 4.21 - The Fish and Wildlife Service's Report recommends
purchase of fallow fields for management to attain riparian habitats. 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 fallow fields {(greater management potential) would be required for compensa-
tion. This paragraph should be expanded to adequately consider these concepts
of management requirements.

Page 1V-10, Paragraph 4.22 - Mention is made that consideration for drain improve-
ment structures such as logs, rocks, low flow dams, and trees be installed for
enhancement to improve the aquatic cosmmunity and recreational use. The Fish and
Wildlifle Service's report recommznded that drain improvement structures be pro-
vided to compensate for expected degraded drain conditions. This paragraph

should be clarified to indicate that at least a portion of the proposed drain
improvement featurcs will be required for compensation of project-causcd losses.

A-5

16. The impact of the proposed project on these resources has been dis-
cussed In paragraph 4.47, page 1V-19 of this revised draft.

17. 1t is the Corps of Engineers Intention that 08M funds would be pro-
vided to insure optimum benefits from developed marsh areas and any purchased
lands. The reference to allowing some borrow areas ro silt in is

directed to those borrow areas that would not be converted into marshes.
These polnts have been clarified in paragraph 1.38,

page 1-17 and paragraph
4.10, page [V-4. paragral

18. ‘The section of drain and levee primarily addressed by this comment
Is a 1.3 mile stretch of the Corrales Unit. At the time of this writing,
the trees on this section of levee are being removed to strengthea the
levee and prepare for a flood fight in anticipation of high flood flows.
Thus, the evaluation of impacts resulting from theit removal has become a
moot point, as related to the proposed actfon. Although there are some
areag where limited numbers of trees or brush overhang the dralo, thelr
assocfation with the aquatic biotic community would require further study
since differing viewpoints exist In the biologlcal comunity.

19. As in the past, all aspects of the proposed action will be fully
coordinated with the Service and thelr vecommendations fully evaluated.

20.  Although the Corps agrees that the management potential for fallow
fields is greater than that of existing riparian woodland and real(zes

the savings In Jand and dollars that this measure offers, it is believed
that the environmental statement is not the vehicle for the dissemination
of this information. This management concept s discussed fu Appendix F

of the Interim Feasihility Report. Also, there are other factors thit
would influence ‘the conslderation of either fallow or wooded areas or both.

21, While no adverse dmpacts to fish and wildlife species aud their
habitar greater than that experienced as a consequence of normal mainten-
ance activities, there would be some Lmpairment of recreationnl pursuits
along the drains. While it Is belleved that a certaln amount of recre:
tional ifmpajrmwent fs acceptable for enlanced flood protection, the
feasibility of providing habltat caboncement features would be pursuoed.
These features, as stated by the Service, would aid in compensating for
drafn-assoclated recreation impairment. Paragraph .36, page
wodifled to reflect this.

1-16 has bheen

A-5




22.

24.

25.

Ut

Page 1V-11, Paragraph 4.23 ~ This section should be expanded to discuss the
impacts of the project on the Enviromnmental Educational Area in terms of recre-
ational and educational values that could be lost. i

Page 1V~12, Paragraph 4.2 - It is stated that the upper one-third of the bicycle
trail, presumably the Paseo del Bosque Bikeway, would be removed during levee
rehabilitation. This bikeway has been designated a Mational Recreation Trail.

\le recommend that an alternate route be provided for this affected section of

the bikeway during levee rehabilitation so that the bikeway will remain con-
tinuous and not disrupt recreational use. This should be discussed in the
statement.

Alternatives to the Proposed Action

This section discusses the impacts of a number of structural alternatives neces~
sary to attain the Standard "roject Flood protection which i< a Jesign flow of
69,000 - 72,000 c.f.s. or the 700 year flood.

The discussion of structural alternatives should be expanded to include an analysis
ol the impacts of alternatives necessary to attain a Standard Project Flood pro-
tection of a different design flow. For example a structural alternative of
proeviding for o design flow of 42,000 c.f.s. or the 270 year flood would minimize
many of the identified impacts particularly in the Albuquerque Unit. A Ffull
discussion of the impacts of viable structural alternatives for different design
flows would greatly improve the statement.

Coordination with Others

Page 1X-2 - The list of federal agencies and individuals coordinating and con-
sulting on this project should include the Bureau of Land Management.

We appreciate the opportunity to review this statement,

Sincerely,

2 7
Zi:%4ﬂAAAIi;:)/?%;;Qéiﬁukf\A/—s__

'/ffaaynnnd P. Churan
" Regional Environmental Officer

A-6

22, Siance ne work would be done fn this avea, the discussion of impacts
is a moot point. However, the loss of recreattonal and educatfonal arens
may have heen minimal., While there would have been a permanent toss of
about 7 acres out of 09, the creation of marshes may very well have been
an asset to the development, expanding recercational and cdueational oppor-
tunities.

23. Since the Alhuguerque Unit would not be affected by the proposed
action, the bikeway would, correspondingly, not he affected.

24, it is not possible to "attain a Standard Project Flood protection of
a different design flow”. The Standard Project Flood is a specifiec dia-
charge rate defined as that llood or flow that may be expected from the
most severe combination of meteorological conditions considered reasonably
characteristic of the geographical area in which the basfn is located, hat
excluding extremecly rave combinations. Lesser degrees of flow protection
were not dlscussed since 1t 1s Corps policy to provide SPF protection
whenevetr possible to highly urbantzed areas where sudden levee lablure
might resutt in loss of 1ife or catastropliic property losses.

25. Because coples of the environmental statement are sent to the Offiee
of the Secretary in Washington, D.C. for distribation to appropriate
interior agencies, only the Office of the Sccretary was llsted. Also,

in the Revised Draft ES only the Office of the Secretary wlll be listed
as a respondant since the Corps of Engincers does not know specifically
which Interior Agencles responded.

A6y



A2 United States Soil Box 2007
\é‘) Department of Conservation Albuquerque, NM
v Agriculture Service 87103 ’

February 26, 1979

Cotonel Bernard J. Roth
Department of the Army
Corps of Engineers

P. 0. Box 1580
Albuquergue, NH 87103

Dear Colonel Roth:

The draft interim feasibility report and environmental statements for

the Middle Rio Grande Flood Protection project have been reviewed by
members of our staff. We appreciate the opportunity to see these reports
in draft form and hope that our comments might be useful in preparing

the final report and eavironmental statement. As requested, we are
returning both copies.

Our review of the “main report" elicited the following comments:

1. 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." Ve
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. We suggest that these
contradictions be rectified in the final reports.

From our view of the Draft Environmental Statement, we would pose the
following comments 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:




26.

27.

30,

31,

Colonel Bernard J. Roth 2

1.

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 reljable 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 10ss of tree vegetation
have been consistently overstated. From the point of view of
wildlife habitats within the project area, the characteristic is of
a menotypic 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 communities would improve their utility and attractiveness.

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

We question item 136, pade 1-14, the placement of downed trees
within the floodway for the benefit of wildlife. Would this material
be anchored in some way or could it float away during periods of
flood?

There appears to be considerable indecision about various mitigation
measures such as wetlands, fishing ponds, recreational trails and
tandscaping. 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 1i-P-1, Plant Communities, was particularly
well detailed and helpful in understanding the historic changes
along the valley. Combined with Section IV-C, which describes the
probable project induced impacts, a rationa) basis for prediction

26. The Corps concurs with the Service.

27. We concur thar woodland diversity in rerms of plant hetght and density
age, and specles, as well as the presence of open areas, Is highly fwpor- )
tant to the riparian wildlife community, As stated in the environmental
statement, the existing hosque s propressing towards matarity with

nothing except periodic fire to maintaln early stages. This progression
would, as commented, result In a mondtypic bosque providing fnwo; ccolo-
glical wiches than a varicd age hosque with some open areas and marshoes.

The draft environmental statement recognizes the beneflts to he had by rhe
creation of open areas and regresslon of geral development in pnrnﬂrﬂbh [ N
Conversely, 1t recopnizes the additional losses to a limited woodand that
historically has been reduced in area. 'This senaftive fssue was handled ag
objectively and accurately as possible. Howover. the discussion will

he reviewed to insure that the tmpact was accurately conveved,

28. Under the orlginally proposed SPF flood protection, that section of
the bikeway between the U.S. 66 and 85 Bridges would have been romoved.
inder the items of lacal cooperation it wonld have been the responsihlitivy
of the sponsor to reconstruct the bikeway. However, under the currentlyv
proposed plan of providing 42,000 c¢.f.s. flood protection the bikeway would
not he affected.

29. Brushpiles would be strategically located in areas that are yemoved
from the main channel and have considerable follage that would reduee
the velocity of floodflows and trap plant material that might {loat awav.
This is reflected in paragraph 1.35, page 1-14.

30.  The development of wetlanda is a project purpose, and, even with the
lessencd degree of flooding, would be included 1n the project anthorization,
Development of recreational trails will be recommended and thorouphly
studfed during post-authorization studies. Since recreational doyvelopment
iovolves cost sharing, more coordination would be required as the study
progresses. Revegetation and landscaping are a normal part of any project
and would be a part of this project. The Corps, tro, recognizes the many
opportunities the project affords and would pursue their fmplementation.
fowever, with lessened degree of f{lood protection that will be recommended,
these opportunities would carrespondingly be lessened, especinlly in the
Albuguerque reach where no work wonld be performed. These aspects hiave
been strengthencd in subheading H, page [-8.

31. Concur.



33.

34.

Colonel Bernard J. Roth 3

is established. We suggest that a good case can be made for the
overall improvement through created diversity of the existing plant
comnunities as will be brought about by the proposed project.

7.  HWe 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
percentage of the land which is available for public hunting.

8. Page 11I-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.

9. 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 change of vegetation
is synonymous with a change of habitat for wildiife 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 comnenting on these draft reports.

Sincerely,

/ti/od rolid O S aaacie—

A. W. Hamelstrom Az
State Conservatidnist

Attachments (3)

32. Additional data concerning the actlvities available at the various
recreational areas and areas available for huntiog have been incorporated
in paragraph 2.141, page IT-61. Capacities and number of facilities were
aot 1pcluded and 1t is believed that this information would not add sub-
stantlally to the statement.

33. Paragraph 3.05, page 1V-3 has been vestructured to state that in
addition to the Candelaria Farms development which 1s located In the
historic floodplain on the landward side of the levees, a portion of the
bosque on the riverward side of the levee and west of the devetopment has
been leased by the State from the OMRGCD.

34. Reference is made to comment 27.



35.

36.

37.

38.

39.

UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

Region 3
517 Gold Avenue SW
Albuquerque, New Mexico 87102

-
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,
Bernaliilo to Belen, New Mexico" report and draft EIS. Our comments
are as follows:

1. 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 pianting as cover
and screening around burrow pits, especlally 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 Forestry

Program.

4. Suggest 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 Rational Forest, the Bureau of Land Manage-
ment, Indian Tribal lands, State and private.

A-10
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35. The emphasis of any revegetatlon plan would be to replace native
riparian vegetation while concurrently providing for the needs of rest-
dent, as well as seasonal and migratory specles. Fxotics such as Russian
olive would also be incorporated into the plan,

36. This supgestion 1s appreciated and would he evaluated during the
plannlng and desipn of these areas.

37. The sugpested source of additional technical assistance wonld be
contacted during the detafled planning and design stage.

38. This sugpestion would be evaluated for its practical and economie
feasibility. While somc woody plant material would be disposed of some
would be retained to benefit wildtife in the fForm of brush piles and as
basking and rootinp plain in created marshes.

39. This subject has been expanded 1n the Maln Report of the Tnterim
Feasibility Report under the heading of Flooding from Arrovo and Sheet
Flow Runoff.

A- 10
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40. 6. The report states the 100 + year storm will be adequately ! 40. The toe drainage system has been designed to adequately accommadate
handled by the reconstructed highar levee system with i seepage from such a storm.
corresponding overlap levees. Does the proposed toe j
drairage system have the same capability, thus avoiding |
property damage from the landward side of the levee system |
during the same intensity storm?

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

Sincerely,

. 7
g L
Vi

THOMAS G. SCHMECKPEPER
Acting Regional Forester
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE
Cibola National Forest
10308 Candelaria NE
Atbuquerque, New Hexico 87112
. 1950

February 15, 1979

- £ \
Bernard J. Roth, Colonel, CE )

District Engineer, Dept. of the Army
Albuquerque District, Corps of Engineers
P.0. Box 1530
. Albuquerque, New Mexico 87103
Dear Colonel Roth:
41. We appreciate the opportunity to review the draft environmental

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

are returning the draft.

Sincerely,

FEITH T. PFEFFERL
Forest Superviso

Enclosure

A-12
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41,

No comment {s required.




United States Department of the Interior
BUREAU OF RECLAMATION

SOUTHWEST REGION
HERRING PLAZA BOX H-4877

I REPLY AMARILLO, TEXAS 79101
REFER 10: 150
125.] ; m

Colonel Bernard J. Roth Re: Draft of Proposed Interim Feasibility
District Engineer Report, Middle Rio Grande Flood
Albuquerque District Protection, Bernalillo to Belen,
Corps of Engineers New Mexico, and Draft Environmental
P. 0. Box 1580 Statement

Albuquerque, BM 87103

Dear Colonel Roth:

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 finalization of the subject environmental statement, the interim
feasibility report, and appendices.

Sincerely yours,

YR

Robert H. Weimer
Regional Director

Enclosure




42,

A

Avpendices

Fage A-6) - Reference to proposed connection of the Corrales main canal
with the Arenal canal and eliminating the "Oxbow's" water supply. The
Fureau has determined it has no authority or responsibility in the issue
and that any such proposal is the responsibility of the Middle Rio Grande
Conservancy District. Mention of the Bureau of Reclamation in regard to
the conrection is incorrect and should be removed.

It should be pointed ou: that the City of Albuquerque has in the past and
could in the {uture arravnge for water supply for the "Oxbow" by use of
the city's San Juan~Chama water.

Page B-83, third paragraph - Change reference of "water accounting for

the Upper Rio Grande Basin" to accounting of the San Juan-Chama Project
vater in New Mexico.

Draft Environmental Statement

Page 11-26, paragraph 2.72 -~ Revise statement that "...levees averaging
sbout 1,000 feet wide..."

Page 1I-40, paregraph 2,103 - Last full sentence seems incomplete.

Page 1I1-19, IV-12, and IV-13, Cultural Resources - Because the proposed
plan includes instsllation of jetty fields, haul roads, borrow pits, high-
way approach changes, and disturbance of riparian woodland, we recommend
that on-site cultural resource surveys be completed in advance of con-
struction so that impacts may be determined and/or avoided with respect

to potential archeological sites.

General

Reclnmation recognizes the desirability of providing additional flood
protection within the project area.

A-14

42. As these comments were tncorporated in the Department of the Interiop
letter commenting on the draft environmental statement, no response witl
be made to these comments. This action was concurred with via teiephone
conversation with Mr. Raymond P, Churan, Regional FEnvirovmental Offlcor
on April 23, 1979.
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7l M % DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
TN LS FT. WORTH REGIONAL OFFICE
Y “ I & 1100 COMMERCE STREET
rage W DALLAS, TEXAS 75202
April 20, 1979
REGION VI M RECLY REFER TO;

A3,

Mr. Jasper H. Coombes, Chief

Engineering Division

Albuquerque District

Corps of Engineers

Department of the Army

P.0. Box 1580

Albuquerque, New Mexico 87103

Dear Mr. Coombes:

The Draft Eovironmeatal Impact Statement for Middle Rio Grande
Flood Protection, Bernalillo to Belen, New Mexico, was
reviewed in the Dallas Regional Flood Insurance Administration
Office and in the Department of Housing and Urban Development's
Dallas Areca Office. No objections to the proposed project

resulted from those reviews.

Sincerely,

A-15

43,

No response required.




DIRECTOR AND SECRETARY
YO THE COMMISSION

State of New Mexico ;

GOVERNOR STATE GAME COMMISSION

BRUCE KING F.URAEA, JR. CHAIRMAN
ALBUOUERQUE

ROBERT H.FORREST

HAROCLDF . O{ SUN CARLSBAD
JW.JONES
ALBUQUERQUE
DEPARTMENT OF GAME AND FISH noseR T P GRIFEIN
1LVE
STATE CAPITOL .
DR FRANKLIN 8 ZECCA |
SAB”;;:; £ GaLLuP

44,

45.

March 23, 1979

Colonet Bernard J. Roth
District Engineer

Corps of Engineers

P. 0. Box 1580

Albuquerque, New Mexico 87103

bear Colonel Roth:

The New Mexico Department of Game and Fish has reviewed the Draft Environ-
mental Statement and Interim Fessibility Report, Middle Rio Grande Flood
Protection, Bernalillo to Belen, New Mexico, and | wish to make the fol-
fowing conments:

The Department has coordinsted 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 Vildlife Service that is included in Appendix

5 of the Interim Feasibillity Report. 1 concur with the contents of this
report and believe that cooperative planning during the next two years will
result. in the development of more detailed proposals for mitigating mea-
sures for wildlife and wildlife habitat.

1 wish to express my appreciation in that the planning process to date, has
developed considerations for wildlife protection snd that the requirements
of the Fish and Wildlife Coordination Act of 1965 can be achieved in the
final plans.

Thank you for the opportunity to review and comnent upon the draft state-
ment and interim report.

Sincesely,

Harold F. Olson
Director

cc: U, S. Fish g Wildlife Service

A-16
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No response 1s required.

No response {s required.




NATURAL RESOURCES DEPARTMENT
FORESIRY DIVISION

) P.O.BOX 2167 SANTA FE 87503
s

walumaL ALIOURCEY

LU |DEPARTMENT

N STATE OF NEW MEXICO

H

i
RAYMOND R. GALLEGOS
?;Rg\?:kggg STATE FORESTER
WILLIAM S, HUEY
SECRETARY
OF NATURAL RESOURCES
1 - COOPERAT1ION
203 February 2&, 1979

Colonel Bernard J. iloth, CE
bistrict Ingineer

Corps of Engineers

P.O. Box 1530

aAlbuquerque, Mt 87103

Dear Colonel Roth:
Your ref: SWALD-EU, February 21, 1979, Draft Feasibility ieport,

tiddle Rio Grande Flood Protection, Bernalillo to Belen, iiew
texico. .

1. Thank you for the opportunity to review the draft Interim
Teasibility Report, including appendices and the draft
Environmental Statement.

2, We assume that editorfal changes will be made, in-house,
including typographical and spelling errors.

3. Sowe specific comments follows:

3. ln the discussion on page 28 of the liain Report, it
may be appropriate to mention watershed restoration
measures carried out by the U.S5. Forest Service on
Cibola Hatioual Forest lands in the Bernalille water-
sheds.

b. The discussion of sediment on page 30 wight be enhanced
by data from the sediment studies currently being con-
ducted by the Soil and ater Conservation bivision,
Department of iiatural Resources, State of liew liexico.

c. Thaere is an inconsistency in the base wops used to
iNlustrate the plan., Tor exar “he o plate uce.
to show Iadiun iands indicates @ different watershed/
hvdrala roor tochitit and

sas e dows odate 50 - Lhdeh dncludes

P cvaject bowdary  novton,

L

IS STOIN
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{Response to comments directed to the Draft Feasibility
Report are included in the Final Feasibility Report.)
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soleno!

.
Volrae 23, 1972

et

porrepo and Peralta drainages on the Santa Fe ational
4 in addition. the laud status wap, plate 16,
23 nol cover all of the project, nor does it include
Iands of the banta Fe Lotioual Forest. & portion of
the land status map of ilew HNexico, published by the
sureau of Tomnd lanajement (1:500 000. 1727%. ravised

1973) is attacned to illustrate this point.

doda the appendizn, page =40, the wiscussirn of avta-
water lanagement Problems indicates that thwe inviron-
nental Improvement Agency is the desiinated plannin-s
agency. This, and other references to State sj:cies,
needs to be corrected in view of the reorzanization
of State Government and subseaquent renamin-~ ol sove
State agencies. In this case, it slould resad the
unvironmental Tmprovei ent Division of the lealth and
stvironment Department.

e. On page A-78, in the sumary of the sectlon on Arrovo
and Sheet [low Runoff, interior [looding is recomized
as a sisnificant problem. It is difficult to concelve
that this problem 1s ".....completely unrclated to
tue tio Crande and its cxisting, levee svstew’' . e
feel strongly that this plan and the plans for con-
trolin: interior runoff should be intejrated - at
least to the point of discussing and analvzing how
one effects the other. Terhaps it is “old hat”, bug
tvo basic flood control problenms come to wilnd:

(1) llow do interior flood waters ret through the levees -
at all stazes. of the main sten?

(2) Uvhat happens if the standard project flood is eu-
czeded and flood waters are trapped behind the levees?
we feel that reexanination and cvaluntion of this
section, beginning on paje A-75 is in order.

In reviewing the draft Envirommental Statement, it ap-
pears that the Division of State lorestry tuvrou:h {ts
Urban and Cormunity Forestry and other projrams mav he
able to provide assistance during ve:etation modilication
periods of the plan,

sre plezsed to coo the T

Plininn ot Pt
tunitiecs, Jonover wo

(ORI B c2 o R R NS S

46. The Division of State Forestry would be contacted during the derajled
planning and design stage for its ideas and recommendations for revege-
tation and marsh development.

47. This subject has been expanded in the Main Report of thae Tnteyim
Feasibllity Report under the subject heading of Flooding from Arrovo and
Sheet Flow Runoff.




Colonel Bernard J. Roth
February 28, 1979
Pace 3

by upstream landowners/managers should be discussed in the
plan ~ in particular, those measures that will reduce
flood peaks in the project area.

6. Tlease change your mailing list:

From: Robert Adanms
wew liexico State lForestry Dept.
P.0. Box 2167
Santa Fe, i 37503

1o Rayawond R. Gallegos, State forester
Division of State Forestry

PO, sox 2167

Santa Fe, I:i 37503

If we can provide additional infermation or further review,
please feel free to call on this office.

Sincexgely.
o . o1
;e { Iy, C a2
/Ray‘?z:é’nd?ﬁ‘. Gallegps
State Torester ~
RRG/tdh
Atteh: (1)
Inc.:  (2)
1. Feasibility Report (Vols. I & II)
2. Draft EIS
cc: 3111 Troxel, FS, k-3, S&PF
A-19 . A-19




PLANNING DIVISION (51N

(STATE CLEARINGHOUSE)

REVIEW CERTIFICATION FORM

STATE PLANNING DIVISION
DEPT. OF FINANCE AND ADMINISTRATION

505 DON GASPAR
SANTA FE, NEW MEXICO 87503
(5051827-2073

T0: Department of the Army DATE: March 94, 1979
SURJECT: ____ __ PRELIMINARY REVIEW

e FINAL REVIEW

B STATE/AREAPLAN

X _ELS.
PROJECT TITLE: Middle Rio Grande Flood Protection Bernalillo to Belen
APPLICANT: Depaxtment of the Army L
FEDERALCATALOGNO: ___ 12:106

FEDERALAGENCY: Department of Defense

SAINUMBER: ___9 02 11 042 '

PROPOSED FUNDING (PER 424 FORM)
AMOUNT

FEDERAL $

APPLICANT

STATE

LOCAL
OTHER

TOTAL

FORFINALAPPLICATIONONLY:
REVIEW RESULTS:

48, ,,_X_The applicationis supported.
Y- Theapplicationis notin conflictwith State Areawide or Local plans.
1C) __ &__Comments are attached for submission with this application. .

You may now submit your application package, this form and all review comments to the Federal or State Agency(s) fr
whorm action is being requested. 1

Please notify the Planning Division {Clearinghouse) of any changes in this pioject. Reler to the SAI number on ALL correspol
dence pertaining to this project.

/2% v R o O Gaendey
: TECHIDNCAL ASSISTANCE A-20 : f'LANNlNGDlVISlOVYf
D RESEARCH

2 white
PR

48.

No response is required.
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SIERRA CLUB

ALBUQUERQUE GROUP
P.0. BOX 25271
ALBUQUERQUE, NEW MEXICO 87125

March 25, 1979

HAND DELIVERED

Colonel Bernard Roth
Albuguerque 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.
Veryitruly

Kevin V. Reilly
Chairman
Rio Grande Levee
Task Force

A-21
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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 recommepded 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.

The Sierra Club is strongly opposed to any plan which

would rebuild the levees in this stretch of the Rio Grande

A-22




49.

to provide protection for a flood expected to occur but
once in 700 years. We are opposed primarily for two

reasons. -

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 proposed project 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

49. While there would have been a permanent loss of a maximum of about 286
acres of riparian woodland with SPF flood protection, it is thought that
the proposed mitigation and compensation measures, including marsh develop-
ment, management of riparian woodland purchase and management of cotton-
wood woodland and/or fallow land; and grassing and landscaping in addition
to providing increased age and species diversity within the woodland itself,
would have benefitted the riparian biotic community or at least equaled
preproject values. With the degree of protection currently recommended

the disturbance of the woodland would be far less and, correspondingly,

the mitigation and compensation measure that would have been provided.
While there would be environmental disturbance in either case, the miti-
gation and compensation measures do have quite favorable aspects for the
riverine biotic community as well as for increased recreational benefits.

A-273




50.

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 varjety of wildlife which currently
live in the bosque, including quail, pheasant, raccoon,
beaver, and foxes. 1In addition, the destruction of the
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

A-24

51.

50. Proposed mitigation and compensation measures ave for the purpose

of avolding adverse lmpacts to wildlife habitat and dependent wildiife.

1t is believed that the proposed measures would do this and would maintain
or Increase nesting and feeding areas for the overall bosnque commmity.
While on a much reduced scale mitigation and compensation measures proposed
for the lesser degree of flood protection should accompiish the same re-
sults. The whooping crane should not be adversely affected by either
degree of flood protection. The development of haul roads would not open
up the remaining area of the bosque to motor bikes and other off-road
vehicles. These roads would be blocked by physical barriers and/or

by natural or artificilal revegetation. While the effects of SPF flood
protection could magnify the negative impacts currently exerted on the
woodland by concentrated urbanization withour mitigative and compensatory
measures, proposed measures would protect and quite possibly enhance wiltd-
life and recreational values. Under the recomwended 42,000 c.f.s. degree
of flood protection, the bosque In the most urbanized reach, t.e. the
Albuquerque Unit, would neither be adversely affected or benefitted.
Mitigative and compensatory measures for bosque areas outside the Albu-
querque Unit could benefit these areas through management and increased
habitat diversity. However, with elther plan, there would be a reduction
in the riparian woodland.

This oversight has been corrected. MHowever, the project does offer
the potential of improving this area by enlarging and deepening it.



52.

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. 1If 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 bas 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

52. . Much additional planning, fnvestigation and coordination must be
accomplished before a final mitigation plan is developed. Also, the

revised degree of flood protection has substantially reduced the Initial
mitigation plan. The reference to the "natural enviromment" is not strictly
correct since the riverine area has been modified by man for a conslder—
able period. Also, changes to an area, including mitigation plans are

not always detrimented. Mitigation and compensation plans will be included
as an Integral part of the proposed plan of action recommended to Congress
for authorization. Other than this recommendation the Corps cannot give

any assurance that the mitigation plan would be authorized. Once authorized
however, 1t would be implemented.

53. Concur,




upon the approval of the Corps' levee project: It ought
to be done whether or not the proposed project is

approved.

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

(As the remainder of comments are concerned primarily with
until 1983; and if inflation continues to be with us, the the Feasibility Report responses to these comments ave

included in this report.)
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-
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substantiated assumptions concerning both future develop-
ment in the flood plain and the monetary value of that
developnent. 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 behefit 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 broviding pro—
tection from a flood which will occur but once every 700
years. In this day of limited budgets and resources, the
need for the proposed flood protection does not justify
the expenditure of scarce public funds that could be

better spent elsewhere.
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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 £lood 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 actwvally aggravate the problem by
preventing water on the landward side of the levees from

reaching the river.
II

The Albuguerque 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 Albuguerque. Albuguerque currently is protected
from a flood of 42,000 cubic feet per second, a flocod

expected to occur once every 270 years.
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The Sierra Club agrees that the Albuguerque 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 Albuguerque
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
Albuguerque and Belen should be rebuilt to provide 270
year f£lood 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
aréas 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 popuiated communi-

ties and perhaps some others in this stretch of the river




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 £loods, 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 situvation 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.
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They have decreased the peak flows of water through ths
Rio Grande and have thus decreased the ability of the
river to carry silt from the riverbed. 1In 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 fiver——plus the increased
erosion 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. 1In 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 strongly 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
peop]é. 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

N

or less developed areas.

Secondly, this comprehensi?e 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-

A-32



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 iﬁ 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
government 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

r‘”’ )
/
JA
7‘\@@
Kev1n V. Rellly,
Task Force Chairman (ﬁ
P. 0. Box 25271 ~

Albugquerque, New Mexico 87125

Submitted: March 26, 1979
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THE UNIVERSITY OF NEW MEXICO {3 ALBUQUERQUE, NEW MEXICO 87131
| DEPARTMENT OF BIOLOGY [ TELEPHONE 505: 277-3411

12 March 1979

The Honorable Ann Dunlap, Mayorxr
The Village of Corrales
Corrales, N.M. 87048

Dear Mayor Dunlap:

The purpose of this letter is to provide you with a comment
regarding the proposed levee reconstraction plan currently under
consideration by the ARrmy Corps of Engineers. My intent is that you
may introduce this statement into the record at tonight's hearing
on this subject.

In reviewing the report of the Corps, especially the environmental
section, I noted with interest the list of agencies, officials, and

others that had been advised of the availability of the report. My ' 54. Much of the bilological data presented in the Draft Environmental
concern is that the Biology Department at the University of New Statement was obtained from UNM publications, from matertial developed at
Mexico has never been consulted in the preparation of the limited : UNM, and from occasional consultation. Also, material from New Mexico
environmental study, and is not included on the list of agencies State University was utilized. UNM will be equally consldered for per-
notified of the report. This ommission seems to me to be important ' forming detailed biological studles along with other Universities and
because the UNM Biology Department specializes in environmental ' organizations. It is recognlzed that UNM contains a national reputation
biology, has a national reputation in this subject, and has a large . in this subject and that personnel have considerable knowledge of the
staff of peaple whose specialties for many years have involved : riparian ecosystem of the Rio Grande in thls area.

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 Wildlife
Service, is planned, local expertise, including that of the many
interested and concerned specialists in our department, is

involved.

Sincexrcly,

\/}9 Ww\ﬁ»}(/ |

james S. Findle
rofessor and Chairman
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12 MNzrch 1979
E.0. Box 44
Corrales, N.M. 87048

The Honorable Ann Dunlap, Mayor
The Village of Corrales
Corrales, New Mexico

Dear Vayor Dunlap:

The purpose of this letter is to put ¢on record certain
remarks concerning the proposal by the Army Corps of Engineers
to rebuild the levees on the river side of the Corrales
Riverside drazin. We hope that you will enter this letter into
the record of the hearings to be held tonight in Albuquerque.

¥e are concerned that the ACE plan does not address itself
adequately to two problems:

(1) Wuch of the flooding in Corrales comes from heavy
rainfall on the West Mesa with attendant runcff down the several
arroyos that empty into the Corrales floodplain. The ACE plan
addresses itself only to flooding which may result from from high
vater in the channel of the Rio Grande resulting from local
rainfall in a restricted "uncontrolled area” below 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 Aest Mesa runoff and
from snowmelt. The latter is presumably taken care of by the
existent dams, and the forwer is not dealt with by the ACE plan.

(2) The 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
has been preceded by an adejuate environmental impact study with ttr
goal of assessing how much of this habitat is left, what unique
species are being destroyed, and the like. The present case is no
exception., The fact that biologists employed by the Corps have
made studies is completely ia{;}evant because of the cbvious

aorflint of Inierestz Thig ds.net +a Smmae 3oz, s e e BB ey
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Vayor Dunlap - 2

Je certzinly 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 rzised our four children, is subject to

; . flooding if the riverside levees fail., we do suggest that
before a possibly irreplaceable natural resource is subjected
to destruction by Army bulldozers an: adequate impact study

| be ordered and zlternative 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

£$  in this case) can buy any kind of impact study that is wanted,

It would seem especiélly important in this case that the coniracto:

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,
/jz7i664h£&éfig7 :5.4k4¢%£é2145,/ /<E£E}7/Lké{1214,
Muriel T. Findley games S. Findley
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Evaluation of Section 404 (b) Guidelines

Potenitially Affected Parts of the Channel.

1. Riparian Woodland. As stated in Section I 404 is applicable

to "waters of the United States.'" 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 Rioc 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
1l~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




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) anq 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 U.S. 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) OQuantity of material proposed for discharge. Unknown at
this stage of plammning, 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-1l. 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 f£filling. Small
reduction as far as ecosystem is concerned.

(2) General habitat. Conveyance channel: Negligible.
Wetland: 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 environmment 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. Wetland: 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.




(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: 1In all probability,
structure and function would be similar to preproject conditionm.

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 analysis. 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.
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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 chemical, physical, and biological integrity of
aquatic ecosystem. Conveyance channel: Insignificant impact.
Wetland: Reduction through decrease in 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 wetland 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: Small and
localized. Cumulative impact would not be significant. Wetland:
Would approach 15 to 20 percent of wetland area.

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

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.




(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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.

GREER BUILDING

STATE PLANNING OFFICE

505 DON GASPAR AVE.

SANTA FE 87503

LEILA ANDREWS (505) 827-2073

STATE PLANNING OFFICER

May 13, 1977

Mr. Jasper H., Coombes, P.E.
Chief, Engineering Division
‘Albuquerque District
Corps of Engineers

P.0. Box 1580
Albuquerque, New Mexico 87103

Dear Mr. Coombes: !

!
the State Register of Cultural
Register of Historic Places.
ister may be considered eligible
National Register. These sites,
concentrations of archaeological
enclosed set of maps of the area
istered sites within Albuquerque
since it is highly uniikely that

JERRY APODACA
GOVERNOR

Enclosed as you have' requested, is a list of sites on
Properties and National
ATl

sites on the State Reg-
for nomination to the

as well as areas of known
sites are located on the
under consideration. Reg--
proper have not been noted
they would be affected by

projects of the type you describe,

| agree with your assumption

that projects constructed

within the present confines of the riverside drains will

have little impact on cultural
sociated construction activities
ment parks, and material
-any cultural resources

Since archaeological
flood plain
of cultural

surveys

resources, |

resources,
pits could have a serious

located within the area.

indicate a good potential
recommend that any construction pro-

However, as-
such as access roads, equip-
impact on

conducted in the Rio Grande
for high concentrations

jects resulting from this study be surveyed by the Corps

Archaeologist or other qualified

Should you require any additional

institution,

information regarding

this request, do not hesitate to contact this office.

TWM:DR:jf

Enclosure c-1

Sincerely,

I Lo M

Thomas W. Merlan, State
Historic Preservation O0fficer
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SMSA*® Albuquerque, N.Mex.

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

.

1972-E OBERS Projectons

1950 1962* 1969 1970 1971 1950 1985 1990 2000 2020
Populau midyear 147,343 281,000 314,700 316,768 330,904 369,400 395,200 422,700 461,600 516,600
Pcr capita income (1967 $) 2,052 2477 2,981 3,140 3,198 . 4,800 . 7,300 12,200
Per capita income relative (U.8.=1.00).....venvciicesnnnns .99 .96 .87 90 90 .50 R 90 .90 .92
Total employment . 52,226 94,182 115,440 149,100 159,300 170,200 192,500 216,300
Employment/population ratio ... ...cceeecirescecnnserans 26 40 40 40 42 42
In Thousands of 1967 Dollars
Total personal income 302,322 695,914 938,248 994,617 1,058,305 1,592,400 1,928,200 2,334 800 3,390,100 6,309,600
Total earnings 250,991 581,828 761,169 801,121 850,210 1,279,200 1,537,700 1,848,300 2,656,300 4,884,000
Agriculture, forestry and fiSheries ....ovversrescecenn. 2,211 2,674 749 700 421 1,600 1,600 1,700 1,800 2,300
Agriculture ..., - 1,500 1,600 1, 1,860 2,200
Foresuy and fisheries . S) (S) (S) (S) (S)
Mining 328 1,472 1,629 1,765 2,082 2,400 2,600 2,800 3,400 4,600
Meial ... 1,100 1,200 K o 2,600
Coatl......
Crude petroleum and natural gas 1,500 1,560 1,500 1,700 2,000
Nonmetallic, except fuels (S) (S) (&) 8) (S)
Contract constiuction 41,954 47,231 50,065 56,795 65,300 98,100 115,400 135,800 186,900 316,600
Manufacturing . 22,031 53,404 58,956 62,263 66,487 108,800 132,100 160,300 225,300 397,400
Food and kindred products...... 13,700 400 17,300 21,800 33,000
Textile mll products (S) (S) (S) (S) (S)
Apparel and other fubric products 4,800 6,000 7.600 11,100 19,800
Lumber products and furnitury 8,300 9,800 11,600 15,500 25,400
o] Paper and allicd products.....
i Printing and publishing 9,600 11,700 14,300 20,900 39,000
j=  Chemicids and allied products ............ (S) (S) (S) (S) s)
Petroleum refining {S) (S) (] (S) (S)
Primary metals (8) (S) (S) (S) (S)
Fabricated metals and ordnance . 900 6,800 7,900 10,400 17,000
Machinery, excluding electrical.. 15,700 20,300 26,100 38,500 72,200
Electrcal machinery und supplies . 16,400 13,200 16,800 26.200 52,400
Motor vehicles and equipment....... 2,300 2,500 ,700 3,100 4,600
Transportation equip., excl. mir. vehs.. 17,400 20,100 23,300 29,700 44,800
Other manufactuning 19,200 24,300 30,800 45,800 85.800
Trans., comm. and public Gfilitics .o ivcrvrececienee 20,460 44,388 51,946 55,350 61,17 £9,200 106,800 127,900 183,500 337,000
Railroad transportation ,600 5,300 ,900 400 3.700
Trucking and warchousing 22,600 27,100 32,500 46,300 82,71
Other transportation and services.. 12,600 14,900 17,700 24,100 40,100
Communications 37,400 46,400 57,600 87,700 174,500
Utiities (elec., gus, SANILATY) .. ovvecrvrvurecrrvssesreees 10,800 12,800 15,100 20,800 35.500
Wholesale and retail trude 49,850 105,713 135,858 - 142,619 155,054 24,000 262,800 308,300 428,900 733,300
Finance, insurance and real €S1ate cnvreeveenaees 16,008 36,728 46,273 48,677 53,041 86,600 107,200 132,700 199,560 391,600
Services ..., 34,618 160,491 206,155 214,238 218,151 358,400 433,600 536,700 797,400 1,514,300
Lodging places and personal services.. 18,000 19,700 21,500 26,100 36,600
Business and repair services.......... 169,800 212,000 264,700 402,300 T73.900
Amuscment and recreation services . 900 ,100 8,500 11,900 20,600
Private houscholds 4,300 4,500 4, 5.100 6,200
Professional services 160,300 195,000 237,200 351,800 676,900
Government 63,464 129,726 209,538 218,715 229,346 309,700 369,900 441,700 628,800 1,186,300
Federal government A 64,412 88,878 94,388 97,410 124,900 146,800 172,500 236,200 442
State and local government 8,070 32,215 79.677 82,484 88,311 137,900 169,900 209,300 315,800 617.400
Armed forces 26,395 33,100 40,983 41,844 43,625 46,700 52,900 59,900 76,700 126,100

*Empioyment is for 1960.
a—represents 80.0 to 99.9 percent of the true value
b—represents 60.0 1o 79.9 percent of the true value

c~-represents 40.0 to 59.9 percent of the truc value
d—rcpresents 20.0 to 39.9 percent of the truc value

* Bernalillo County only.

e~—-represents zero to 19.9 percent of the true value
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, TABLE 1
SUMMARY OF CLASSIFICATION NUMBER AND VALUE OF PROPERTIES IN RIO GRANDE FLOOD PLAIN

Nunber of Froperties

Agriculoure

Categoxy Residcattal® Coamercial Taduotrial Fublie Rasture Alfalfa Frudc . Equipzent Irxigation
. & Misc, Facilitfes
Ttens
Onitse Each €ach Each Zach Acres Acren Actes - tites
Survey Yeaw Benk te SPP . -
1375 37,513 6,035 102 672 10,252.0 26,160.8 675.7 590.8
<
Base Year Fank to $PF -
1920 ’ 41,368 4,382 109 655 9,778.0 25,669.8 L47.2 500.8
1990 Bank to S¥P 46,718 4,857 122 624 8,545.0 25,665.3 594.7 -- 500.8
- 2000 Bank to SPF 49,127 5,652 148 720 7,639.5 23,879.8 546.2 .- 500.8
i
01D Bank to $I7F 52,446 5,220 153 . 747 6,710.5 23,103.8 5G&£.2 .- 500.8
2520 Eenk to SPP 55,369 5,361 159 7¢9 5,797.5 22,434.3 460.7 - 500.8
2030 Park to SPP 56,852 5,431 167 180 5,239.5 22,006.8 430.7 -- 500.8
2080 Baak to §PF 56,882 : 5,431 162 760 5,239.5 22,008.8 430,7 - 500.8

KUTE: Continuvaclono of thie tabla follovs.
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TABLE 1 (Cont'd)

Value of Properties ($1,000)

Agriculture
Equipment
Categoty Rosidential® Cocmezcial Industriel Public Pesture Alfalfa Pruic & Misc. Irrigation Tatsl
Ttems Pacilities
Survey Yeex 1,130,563.0 563,318.8 44,971.3 732,811.2 13.3 784.8 84.6 18,549.5 14,568.0 2,505,664.9
1575 Bank - SPP -

Brar Veax 1,243,157.6 610,456.4 54,237.9 787,091.4 12.6 770.1 8.1 17,928.9 14,568.0 2,723,314.0
1929 Iank - SPF

193C Eank - SPF 1,413,725.2 681,282.4 67,773.8 361,594.9 11.0 740.0 74.5 16,280.5 14,568.0 3,C54,050.8

2030 Bank - SPT 1,532,563.8 704,587.1 86,844.2 $03,527.8 - 9.8 716.2 68.5 14,672.4 14,568.0 3,257,357.8

2010 dark - S?7 1,646,316.0 7.9,462.9 101,301.2 939,617.5 8.6 693.1 63.3 13,053.4 14,568.0 3,435,084.0

NG Bank - SF?F 1,745,812.9 732,030.7 118,649.6 974,118.9 7.4 " 673.0 57.9 11,505.5 14,562.0 3,587,42323

2030 Rank - SFZ? 1,797,193.1 7537,575.17 141,730.8 988,981.3 6.7 660.2 54.1 10,167.0 14,568.9 3,659,9850.5

2030 Bank - SPF 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




TABLE 2
. |
Land Use in the Three-County Area (in acres)
N.M.1.8.C. 1974 County Profiles -~ Sandoval, Bernalillo, and Valencia Counties
7

Sandoval Bernalillo 10/ Valencia ' : . Totals
Total for
County Area County Area County Area Counties
Total Area in Rio Grande in Rio Grande Total Area in Rio Grande Total for in Rio Grande
in County Basin Basin in County Basin Counties Basin

Total area 9/ 2,378,880 2,112,640 748,160 3,621,120 2,714,880 6,748,160 5,575,690

Inland waters 1/ 0 0 0 1,946 1,816 1,946 - 1,816

Urban & built-up 2/ ' 22,960 22,930 86,180 73,000 72,680 182,140 181,790

Roads 3/ 12,482 11,885 8,084 16,035 13,022 36,601 32,991

Cropland (total) 18,850 18,850 17,040 67,280 44,280 103,170 ) 80,170

Irrigated (17,050) (17,050) (13,240) (44,680) (44,280) (78,970) (74,570)
Dry (1,800) (1,800) (3,800) (22,600) 0 (28,200) (5,600)

Defense 4/ 0 (] 54,537 (] 0 54,537 54,537

Parks, FWS 5/ 22,743 22,743 0 6,143 5,183 28,886 27,926

Commercial timber 6/ 317,522 317,522 55,622 372,418 313,326 745,562 286,470

Grazing lands (total) 1,984,323 1,718,710 526,697 3,084,298 2,264,573 5,595,318 4,509,980

Noncommercial timber 7/ (893,581) (863,750) (168,108) (1,182,284) (831,815) (2,243,973) (1,865,673)
Rangelands 8/ (1,090, 742) (852,960 (358,589) (1,902,014) ~ (1,432,758) - (3,351, 345) (2,644,307)

1/ 1Inland water areas in New Mexico include only lakes and reservoirs 6/ Commercial timber areas include land capable of producing
with 40 surface acres or more. There are no streams in the state saw timber not withdrawn from timber utilization (e.g.,
that meet census criteria of 660 feet or more in width. wilderness areas) and 1s economically available. Practi-

: cally all of the commercial timber areas are also used

2/ Urban and built-up areas include land subdivided for residential for grazing and recreational purposes.
and industrial areas as well as cities, villages, and éther
bullt-up areas of more than 10 acres. 7/ Noncommercial forest and woodlands include productive-

. regserved (as excluded from commercial timber, footmote 6);

3/ The area for roads does not include roads in parks, military : unproductive nonreserved (incapable of ylelding crops of
reservations, fish and wildlife refuges, or urban and industrial wood because of adverse site conditions, also,
bullt-up areas. pinon~juniper areas); and unproductive-reserved (such as

unproductive foreats and woodlands in wilderness areas).

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

8/ Rangeland areas include grass, shrubs, and brush but does

5/ The areas for parks and fish and wildlife include state and not include cropland that may be used for grazing.
national parks and lands administered by the Fish and Wildlife 3
Service and the New Mexico Department of Game and Fish. 9/ Includes land and inland water areas.

10/ A1l of county in Rio Grande Basin.
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TABLE 3

Land Ownership and Administration in the Three-County Area (in acres)

N.M.1.8.C. 1974 County Profiles - Sandoval, Bermmalillo, and Valencia Counties

Sandoval Bernalilio 3/ Valencla Totals i
Total for
County Area Coumnty Area County Area Counties
Total Area in Rio Grande in Rio Grande Total Area in Rio Grande Total for in Rio Grande
in County Basin Basin in County Basin Counties Basin
Total area 1/ 2,378,880 2,112,640 748,160 3,621,120 2,714,880 6,748,160 5,575,680
Indian lands 2/ 650,380 502,530 222,527 849,551 695,251 1,722,458 1,420,308
Federal lands (total) 987,297 896,097 154,590 700,034 643,252 1,841,921 1,693,939
Forest Service (371,228) (371,228) (76,860) . (2B4,451) (266,009) (732,539) (714,097)
BLM (588,449) (497,249) (17,225) (381,293) (342,953) (986,967) (857,427)
Defense 0 ‘ 0 (54,537) 0 0 (54,537) (54,537)
Miscellaneous 3/ (27,620) (27,620) (5,968) (34,290) (34,290) (67,878) (67,878)
State lands 3/ ' 80,192 73,792 32,201 251,746 . 161,‘358 364,139 267,351
Private and other
miscellaneous 661,011 640,221 338,842 1,819,789 1,215,019 2,818,642 2,194,082

1/ Includes land and inland water areas.

2/ 1Includes Federal land withdrawn by the Bureau of Indian Affaire (administrative and tribal uses).

3/ 1Includes national parks, monuments, land administered

by the Fish and Wildiife Service, Bureau of Reclamation, etc.

4/ Includes trust lands and lands deeded to specific state agencies.

5/ All of cownty in Rio Grande Basin.




APPENDIX F
‘Aithuali;y Standards -

and Water Quality Data



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 l-hour concentration not to be exceeded more than once
per year.

New Mexico Standards:

Primary. 8-hour average, 8.7 ppm.

Secondary. l-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 150 ug/mg

7-day average 110 ug/g

30-day average 90 ug/m

Annual geometric mean 60 ug/m
F-1
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TAELE 1: Stream Quality Compared to Stream Standarda
Middle Rio Grande Basin
BTORET Parameter No, Ko 00060 00010 00300 00095 00070 70300 00940 00945 00310 00335 00680 00400 31616 00665 71886 00625 0061 00620 00610
Gaging Period of Flow Temp. PO Conductiv- Turbidity Residue Chloride Sulfate BOD COD TOC pi Fecal Ehosphorus Nitrogen
13 (TDS) V. PO au
Station # Sampling cfs % mg/1  MICROMHO JTU Total Filt mg/1 mg/1 Colifarm~ Total 4 Total 3
STATION NAME mg/1 mg/l mg/l mg/1 SV  org/l100ml mg/1 mg/1l (Kiel) mg/l mg/l mg/l
wg/1
Rio Grande below -on/3/n-
Crchiti Dam 08317400 11/12/74 777.4 10.4 8.3 370.5 8.3
SEGMENT STANDARD 32,2 »6.0 6.6 1000
to .
9.0
Jemez River 2/3/66-
below Jemez Dam 08329000 5/27/75 159.3 10.2 1371.10 729.0 845.9 182.7 236.2 7.8
Pledra Liesa Arroyo 7/19/56-
near Bernalillo 08329100 8/29/67 12.4 19.6 340.3 7.03
Rio Grande at 5/8/69- !
Albuquerque 08330000 12/17/73 1400.4 14.95 614.0 448.0 37.0 150.0 7.85
Rio Grande at 1/2/10~
Isleta 08331000 6/20/74 1686.8 15.8 7.64 461.5 621.5 300.1 17.8 81.2 11.04 7.7 349.8 1.27 2,03 0.83
Rfo Grande Conveyance 11/22/64~ i
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 Floodway 3/5/60- "
near Bernardo 08332010 6/11/75 986.,0 13.7 9,80 511.0 50.0 317.7 17.0 98.1 7.7 0.66 1.40 0.50
Rio Puerco uear 10/19/60- ° .
Bernardo 08353000 5/30/75 355.4 19.8 2287.2 1672.3 105.0 957.2 7.6
Ric Salado near 6/21/66- '
San Acacla 08354000 10/8/24 302.5 21.9 1351.7 990.2 98.8 357.4 7.5
Rio Grande Conveyance 10/18/60-
Channel at San Acacias 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
Rio Grande Conveyance 10/23/59-
Channel at San Marcial 08358300 9/29/75 673.7 13.6 §.58 935.3 3301.8 530.4 60.9 186.5 4.0 12,3 204,1 7.8 556.9 1.38 0.72 3.13 ¢ 0.36
Rio Grande Floodway 11/4/59~
at San Marcial 08358400 2/18/15 565.6 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
SEGMENT STANDARD «<32.2 »4.0 (lSOOl/ <2502/ (5002/ 6.0 10002/
' tn
9.0

1/ Geometric mecan for period of sampling.
2/ See Table 2, Surface Water Standards, for detailed standsrds.
Note: All data are means for period of record.
Source: Middle Rio Grande Basin Plan, New Mexico Water Control Commission




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

(00010) (00030) {31616) (00400) (00680) (00665) (70301) (00945) (00940) (00070)
Dissolved Fecal Coliform Total Org. Total

Temperature Oxygen Bacterial pH Carbon Phosphorus  TDS Sulfate Chloride  Turbidity

Maxi- Maxi- 100/ 1000/

qum  mum ng/l 100ml 100ml su mg/l mg/l mg/1 mg/1 mg/1 FTU

C In-

crease
°¢

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 2/ 2/ 2/
to <1,500 <500 <250
9.0

T

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

32.2 2.7 >6.0 X 6.6
to
9.0

Cochiti Reservoir

1.7 > 6.0 X 6.6
to
9.0
1/ Monthly logarithmic mean and, based on a minimum of 5 measurements per 30-day period, no more than 107 of
the samples shall exceed 200/100 ml or 2,000/100 ml, respectively.
2/ At mean monthly flows above 100 c.f.s.
3/ The open water shall be free of algae in concentrations which cause nuisance condltlons 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, bicyecling, and horseback riding. It also
found that impairments to the riparian woodland and dependent
wildlife couid 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 made 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 nonconsumptive

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




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,
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The purpose of this appendix is to identify the problems and
needs of the study area. 1In 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 which are anticipated to talke 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 for water resource and related land use development
has long been recognized, and numerous Congressional resolutions
have authorized studies on the Rio Grande, particularly in the re-
port study area., The basic authority and the authorizing resolu—

tions are given in the subsequent paragraphs.

Public Law No, 228, 77th Congress, lSt Session, H.R. 4911, dated
18 August 1941.

Sec. 4., The Secretary of War is hereby authorized and
directed to cause preliminary examinations and surveys
for flood control, to be made under the direction of the
Chief of Engineers, in drainage areas of the United
"States and its Territorial possessions, which include
the following-named localities:

Rio Grande and tributaries, New Mexico

Senate Resolution, dated 2 August 1950.

RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED
STATES SENATE, That the Board of Engineers for Rivers and
Harbors, created under Section 3 of the River and Harbor
Act, approved June 13, 1902, be, and is hereby, requested
to review the report on Rio Grande and tributaries, New
Mexico, published in House Document Numbered 243, Eighty-
first Congress, First Session, with a view to determining
whether any modification should be made in the recommen-
dations contained therein at this time with respect to
works for local flood protection along the main stem and
tributaries of the Rio Grande at and in the vicinity of
Albuquerque, New Mexico.




House of Representatives Resolution, dated 11 June 1952,

RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE HOUSE
OF REPRESENTATIVES, UNITED STATES, That the Board of
Engineers for Rivers and Harbors be, and is hereby, re-
quested to review the report on the Rio Grande and tribu-
taries, New Mexico, submitted in House Document No. 243,
8lst Congress, lst Session, and prior reports, with a
view to determining whether any modification should be
made in the recommendations contained therein at this
time with respect to works for local flood protection
along the main stem and tributaries of the Rio CGrande
at and in the vicinity of Albuquerque, New Mexico,

Senate Resolution, dated 28 June 1956.

RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF TPE UNITED
STATES SENATE, That the Board of Engineers for Rivers
and Harbors, created under Section 3 of the River and
Harbor Act, approved June 13, 1902, be, and is hereby
requested to review the report of Rio Grande and tribu-
taries, New Mexico, published in House Document MNumbered
243, Eighty-first Congress, First Session, with a view
to determining whether any additional modification
should be made in the recommendations contained therein
at this time,

Senate Resolution, dated 17 July 1969,

RESOLVED BY THE COMMITTFE ON PUBLIC WORFS OF THE UNITED
STATES SENATE, That the Board of Tngineers for Rivers and
Harbors, created under Section 3 of the River and Harbor
Act, approved June 13, 1902, be, and is hereby requested
to review the report of the Chief of Engineers on the Rio
Grande and tributaries, Hew Mexico, published as House
Document Numbered 243, Eighty-first Congress, and other
pertinent reports, with a view to determining whether any
modifications of the recommendations contained therein
are advisable at the present time, with particular refer-
ence to providing improvements in the interest of flood
control and allied purposes in that part of the drainage
basin extending from Los Lunas to the vicinity of Belen,
New Mexico.




. House of Representatives Resolution, dated 11 April 1974,

RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE HOUSE OF
REPRESENTATIVES, UNITED STATES, That the Board of Engi-
neers for Rivers and Harbors is hereby requested to re-
view the report of the Chief of Engineers on the Rio
Grande and tributaries, New Mexico, published in House
Document Numbered 243, Eighty-first Congress, Tirst Ses-
sion, with a view to determining whether any modifica-
tions of the recommendations contained therein are advis-
able at the present time, with particular reference to
vation of water and related land resources of "the metro—
politan region of the Rio Crande from Cochiti Lake to
Elephant Butte Reservoir, with due consideration for the
metropolitan planning activities in the six-county area,
consisting of Santa Fe, Sandoval, Bernalillo, Valencia,
Socorro and Sierra Counties." Such studies to include
appropriate consideration of the needs for protection
against floods with particular emphasis on the levee sys-
tem of the Middle Rio Grande Conservancy District, wise
use of flood-plain lands, regional water supply and waste
management facilities system, general recreation facili-
ties, enhancement and control of water quality, enhance-
ment and _conservation of fish"ggd,mi;giige and other
measures for environmental enhaqgggent, economic and
human resources development, and shall be harmonious
components of comprehensive development plans formulated
by variocus planning agencies and other interested TFed-
eral agencies.




SECTION B

STUDIES & REPORTS

Prior studies have been made which impact on the study area.
Specific problems investigated include flooding of the valley in
Albuquerque from flows originating on the eastern uplands, and main
stem flooding along the Rio Grande caused by snowmelt and general
storms originating in the upper basin. These studies were reported

in the following documents.

Rio Grande and Tributaries, Albugquerque, New Mexico and Vicin-

ity, Review Report on Survey for Flood Control, dated Jume 1953,

This report recommended that channels be constructed to intercept
runoff from the east mesa and mountains and divert it around the
populated valley of Albuquerque into the Rio Grande. Public Law 780,
dated 3 September 1954, authorized the project. Comstruction of the
diversion channels was initiated in 1965 and completed in 1972, at
which time they were turned over to the Albuquerque Metropolitan

Arroyo Flood Control Authority to operate and maintain.

Rio Grande and Tributaries, New Mexico, Review Survey for Flood

Control, Interim Report on Main Stem of the Rio Grande Above

Elephant Butte Dam, dated December 1958. This interim report recom-

mended the inclusion of Cochiti Dam on the Rio Grande and Galisteo
Dam on Galisteo Creek in the comprehensive plan for the basin to
provide additional flood protection to the Middle Valley. Galisteo
Dam was completed in 1970 and Cochiti Dam began operation in 1975.




SECTION C

BASE CONDITION

THE STUDY AREA

‘The Albuquerque Greater Urban Area is located in the Middle Rio
Grande Valley of Central New Mexico and is defined by the uncon-
trolled Rio Grande watershed boundaries from Cochiti Dam to the
mouth of the Rio Puerco. Thé areas specifically addressed in this
interim report are those urbanizing valley areas subject to flooding
by the Rio Grande between Bernalillo, New Mexico and Belen, dew Mex-
ico. - Although the study area, authorized in the latest House Reso-
lution, extends from Cochiti Dam to Elephant Butte Reservéir, this
flood control study has been limited to the reaches within the Rio
Grande flood pléin,where development now exists or can reasonably be
expected to exist within the near future. It is also the reach about
which the New Mexico State Engineer and others have repeatedly ex-
pressed grave concern. The area is approximately 60 miles‘long and
encompasses approximately 70,000 acres. Major developed areas in-
clude the municipalities of Bernalillo, Corrales, Los Ranchos de Al;
buquerque, Los Lunas, Belen, and a large portion of Albuquerque, in-
cluding the downtown business district. The urban study area and the
flood plain addressed by this report are shown on Plate A-1l. The study
area is defined for the purpose of problem identification only. Formula-
tion of alternatives considered all possible solutions regardless of
geographic location. Also, impact assessment was not éonfined to
the study area but addressed all social; economic, and environ-

mental effects of each alternative regardless of geographic location.




CLIMATE

The climate of the study area is classified as arid, continen-
tal; characterized by fairly hot summers and mild winters, with
short, temperate spring and fall seasons. The average annual pre-
cipitation for the area ranges from 8 inches in the valley to 30
inches on the mountain peaks bounding the eastern side of the study
area. About two-thirds of the average annual precipitation in the
valley occurs from May to October with almost one-third of the
annual amount falling during July and August. Most rainfall during
this périod is the result of brief but intense thunder showers.
During the winter months, most precipitation occurs as snowfall.
The average monthly snowfall in the valley is less than 2 inches

with the average annual snowfall recorded at 7.26 inches.
GEOLOGY

The study area lies within the Santo Domingo-Albuquerque-Belen
Basin, the largest of a series of complex structural basins which
collectively form the Rio Grénde Trough, a depression that extends
from the northern end of the San Luis Valley in Colorado to near El
Paso, Texas. The Basin, extending west of the study area, and rec-
ognized as a graben, is about 90 miles long and is approximately 30
miles in maximum width. The Basin was formed prohably during upper
Tertiary (Miocene and Pliocene) time, the occurrence being coinci-
dental with the uplifting of the Sandia-Manzano~Los Pinos easterly
tilted fault block range. Nothing is known of the sedimentary rocks
under much of the Basin, but likely they are of Cretaceous age and
older although some early Tertiary deposits may be present. The
Basin narrows and shallows in the Santo Domingo area, and the early
Tertiary Galisteo formation and Espinaso volcanics are exposed. In
the Albuquerque-Belen area, the Sandia-Manzano-Los Pinos range
forms the eastern boundary of the Basin. Pennsylvanian and Missis-

sippian limestone lavers that form the caprock of the mountains are
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underlain by Precambrian igneous and metamorphic rocks. Throughout
most of the Basin, the western boundary is formed by a series of
north-south trending high angle and parallel normal faults that step
down eastward into the Basin. Generally, the western boundary of
the study area is sporadically marked Ey volcanoes and fissure flows

that erupted during Tertiary time.

As the uplifting occurred during upper Tertiary time, detritus
from the highlands was washed into the Basin to comprise what is now
a complex sequence of gravel, sand, silt, clay, caliche, and vol-
canic deposits known as the Santa Fe formation. Much of the Santa
Fe formation is overlain by a mantle of unconsolidated Quaternary
alluvium and locally thick piedmont detritus. The thickness of the
Tertiary deposits in the deeper parts of the Basin has been esti-

mated to total about 15,000 feet.

TOPOGRAPHY

The study area varies in topography from precipitous mountains
to broad, relatively featureiess plains. Land forms féund in the
study area include plateaus, buttes, mesas, volcanos, lava flows,
canyons, and a broad river valley. TFlevations range from 4,800 feet
m.s.1l. at the mouth of the Rio Puerco to 10,673 feet m.s.l. at San-
dia Crest.

That portion of the Rio Grande valley between Bernalillo and
Belen addressed by this report varies in width from 1 to 3 miles.
The flood plain is extremely flat and its outer’limits are readily
identified by an abrupt change in elevation. Presently, the Rio
Grande floodway is confined between levees generally 1,000 feet
apart. Approximately 400 to 600 feet of the floodway are occupied
by a cleared and maintained channel., The remainder is covered with

various densities and types of vegetation.
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LAND USE

Historically, the Rio Grande flood plain has been intensively
farmed because of the availability of surface water for irrigation.
Today an extensive network of canals, 1atérals, and ditches adminis-
tered -by the Middle Rio Grande Conservancy District interlaces the
valley to supply irrigation water to residents. The Soil Conserva-
tion Service, USDA, are surveying the land of the State of New Mexico
so as to designate and set apart those lands considered "prime farm-~
land"., "Prime farmland" is land that has the best combination of
physical and chemical characteristics for producing food, feed, for-
age, fiber, and oilseed crops, and is also available for these uses.
In the flood control study area, all of the "prime farmland"
designated is located in the flood plain. However, in keeping with
a recent nationwide trend of outward migration from urban areas, many
of the larger farm tracts, exclusive of Indian land, have been sub-
diﬁided into smaller parcels for rural and suburban type of develop~-
ment thus decreasing the amount of farmland. The valley within the
limits of Albuquerque is protected by the levee reconstructed by the
Corps in 1958 and is densely populated. The residents between the
southern city limits of Albuquerque and the Isleta Indian Reserva-
tion on the west bank of the river are presently considering incorp-

oration, which would make them the second largest city in the State.

The strips of land between the levee and the channel remain in
their natural state for the most part. Only on the Isleta and San=-
dia Indian Reservations is the area used for grazing. In all other
areas, the abundance of large trees, together with dense under-
growth, provides food and habitat for a myriad of wildlife. River-
side drains inside the levees support several species of warmwater
fishes and, during winter months, the State of New Mexico stocks

" rainbow trout to provide an additional fishery for area residents.
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Consequently, the area is a popular recreation spot for hunting,
where permitted, fishing, and picnicking. The area also serves as
excellent bridle paths for the numerous horse owners residing in the
valley. 1t is the policy of the Middle Rio Grande Conservancy Dis-
trict, upon whose right-of-way much of this land and all access to
it lies, to allow continued use of the area by the public so long as
its operations for flood control and irrigation water supply are not

jeopardized.

CULTURAL SETTING

The Rio Grande Valley is said to be the oldest continuously
settled region in the United States. As early as 1100 A.D., numer-
ous Indian pueblos were supported by irrigated agriculture along the
Rio Grande and its tributaries. The first-known settlement in the
vicinity of Albuquerque was in 1598, located on the west bank of the
river. About 1693, the Spanish established settlements at Santa Fe,
Santa Cruz, Los Cerrillos and Bernalillo. The Acting Governor of
Bernalillo sent 30 families to the site of the present city of Albu-
querque and in 1706 the city was founded. The plaza and some of the
structures of this period still rémain in an area known locally as
01d Town on the east side of the river. The area grew slowly until
the coming of the railroad in 1880. What happened many times be-
fore, happened to Albuquerque. The railroad brought immigrants and
health seekers who started new enterprises and established ranches
in the area. Albuquerque became a shipping point for cattle, sheep,
hides, wool and ore and by 1881, the town qualified as the first
city in New Mexico.

The area has been under four flags: Spanish, Mexican, the Con-

federate for about a month, and the United States; however, the
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Pueblo Indians of the region remained independent under each govern-
ing entity. This lineage makes Aibuquerque and the region a unique
cultural melting pot. The people are very proud of their Indian,
Spanish, and Anglo-American heritage.

ARCHEOLOGICAL AND HISTORICAL RESOURCES

While the occupation of the Rio Grande valley is evidenced by
an abundance of archeological and historical remains, little of this
evidence can be found within the flood plain itself. The lower
areas of the flood plain were not extensively occupied until the
coming of the Spaﬁish, since the earlier peoples generally preferred
to farm the flood plain and live on the adjacent bluffs and ter-
races. Remains of early Indian settlements on the terraces and near

confluences of tributaries are relatively common. In addition the

- meandering and flooding of the river, intensive farming and urban

development, and construction of flood control and irrigation works
have altered the entire flood plain. Hence, only historical sites
resulting from the later Spanish culture still exist within the
limits of the flood plain. A list of such sites was obtained from
the State of New Mexico's Historic Preservation Officer and are pre-
sented in the accompanying Envirommental Impact Statement., A recon-
naissance of the area found no archeological or historical sites
within the physical limits of alternatives considered for detailed

evaluation.

" POLITICAL SETTING

While the boundaries of the urban study area encompass most of
Bernalillo County and portions of Sandoval, Valencia, Torrance, and
Santa Fe Counties, no portions of the Rio Grande flood plain are

found in the latter two. Incorporated municipalities within the
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flood plain are Albuquerque, Belen, Bernalillo, Los Lunas, Corrales,
Bosque Farms, and Ranchos de Albuquerque. Municipal, county and
regional planning boundaries are depicted on Plate A-2. Plate A-3
depicts the boundaries of State lands in the area and those lands
that are under Federal jurisdiction. Portions of the Cochiti, Santo
Domingo, San Felipe, Santa Ana, Sandia, and Isleta Indian Reserva-
tions are affected by the investigation covered in this report.

Plate A-4 shows the location of these Indian reservations.

TRANSPORTATION

Albuquerque was served by four major airlines which posted a
combined total of 840,000 passenger boardings in 1976. Air serv-
ice to the city is presently undergoing expansion with.the addition
of five other major airlines stopping in Albuquerque. Passenger
boardings in 1971 totaled 578,000. As shown on Plate A-l, the aréa
is served by U.S. Interstate Highway 40 which provides east-west
access and Interstate 25, which traverses the entire length of the
study area, providing north-south access. Continental Trailways,
Greyhound, and 1.C.T.L., Inc. provide the area with excellent inter-
city bus transportation. East-west and intercity passenger rail
service is provided by Amtrak, and the Santa Fe Railroad provides

freight service. Belen is considered the rail center for the area.

SOCIOECONOMIC PROFILE

A socioeconomic profile was developed as a prerequisite to the
evaluation of the potential impacts that a flood control program may
have on that area. The following text and series of tables was com~
piled from the most recent census information available for the Mid-
dle Rio Grande Valley SPF flood plain. Because a large urban center,
the city of Albuquerque, separates two lesser developed areas, the

plain has been divided into three reaches: the Albuquerque Reach,
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the reach upstream or North Reach, and the South Reach, downstream.
Occasionally, comparisons are made between the reaches and the Albu=-
querque SMSAl, in order to put the three flood plain reaches into

their proper perspective as parts of a larger geographic region.

Population

Looking first at the urban-rural distribution of the flood
plain population shown in Table A~l: over 84 percent of the total
population is urbanj; however, the .only urban area outside Albuquer-
que is the Belen area - which comprises only 24.3 percent of the
South Reach population. Urban areas are those having population in
excess of 2,500. Among the rural residents of the North and South
Reaches, the South Reach has a higher proportion of actual farm pop-

ulation, 1l percent, than the North Reach, which has 4.6 percent.

The racial/ethnic distribution of the SPF flood plain population
depicted in Table A-2 is relatively uniform throughout the reaches =
although the North and Sbuth Reaches have a higher proportion of
Indians due to the inclusion of the reservations. Notable is the
high proportion of Spanish~Americans, 66.3 percent of the total pop-
ulation, in the flood plain. By comparison, only 40.5 percent of
the SMSA population is Spanish—-American.

Age-sex distributions for each of the reaches are given in
Table A-3. With the exception of the North Reach, the age-sex dis-
tributions manifest few differences among the residents of the SPF
flood plain - or from the SMSA. In the North Reach, the median age
for both males and females indicates a slightly younger population.

1 Albuquerque SMSA as redefined in 1973 to include all of
Bernalillo and Sandoval Counties.
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TABLE A-1
URBAN/RURAL DISTRIBUTION

Urban/Rural North Reach Albuquerque Reach South Reach Total
Distribution Number Percent Number Percent Number Percent Numher 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
Farm 258 4.6 0 0.0 1,659 11.0 1,917 9.3
Hon~-TFarm 5,399 95.4 0 0.0 13,404 29.0 18,803 90.7

Total Population 5,657 100,0 - 105,742 100.0 19,886% 100.0 131,285 100.0

to

"Does not include the inmates at Los Lunas lospital and Training School. All other tables
do include the inmates.

Source: U.S. Bureau of the Census, 1970 Census of Population and Mousing, PEC(1)5, 1C(3)-
154, First Count Summary Tapes for New Mexico.
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TABLE A~2
RACE/ETHNIC DISTRIRUTION

Race/Ethnic Horth Reach Albuquerque Reach South Reach Total
Group Number DPercent Number Percent  Number Percent™ Number Percent
White 5,410 95.6 101,209 95.7 18,589 91.7 125,208 95.1
Negro 19 0.3 1,870 1.8 69 0.3 1,958 1.5
Indian 9 190 3.4 1,803 1.7 1,494 7.4 3,487 . 2.6
Spanish-American 3.497 61.8 70,995 67:1 12,801 63.2 87,293 66.3
Jther 33 0.7 860 0.8 116 0.6 1,014 0.8
Total Population 5,657 105,742 ' 20,268 131,667

lPercents do not total 1007 because both race and ethnicity are indicated.

Based on Spanish speakers and non-Spanish speakers with Spanish surname.

Source: U.S, Bureau of the Census, 1970 Census of Population and Housing, PHC(1)-5,
First, Second and Tifth Count Summary Tapes for Wew Mexico
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Age/Sex
Total Population

All Hales™
Under 5 years
5 - 14 years
15 = 24 years
25 - 34 years
35 - 44 years
45 -~ 54 years
55 - 64 years
65 - 74 years
75 years and older

Hedian Age

TABLE A-3
AGE/SEX DISTRIBUTION

North Reach Albuquerque Reach South Reach Total
Number Percent Number Percent Numher Percent Number Percent
5,667 100.0 105,749 100.0 20,279 100,00 131,695 100,0
2,806 49,5 51,245 48,5 10,193 50,3 64,244 48,8

276 9.8 5,425 10.6 986 9,7 6,687 10.4
691 24,6 13,151 25.7 2,686 26.4 16,528 25.7
557 19.9 8,855 17.3 1,736 17.0 11,148 C17.4
310 11.0 6,262 12.2 1,137 11.2 7,709 12.0
329 1.7 5,317 10.4 1,159 11.4 6,305 10.6
291 10.4 4,904 9.6 958 9.4 6,153 9.6
182 6.5 3,738 7.3 816 8.0 4,736 7.4
107 3.8 2,267 4.4 479 4,7 2,853 Lob
63 2.2 1,326 2. 236 2.3 1,625 2.5
21.4 22.4 22,1 22.1

* Percent of "All Males'" and "All Females" given as percent of total population.

Source: U.S. Bureau of the Census, 1970 Census of Population and Housing, PHC(1)-5,

First Count Summary Tapes for New Mexico
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TABLE A-3 Continued
AGL/SEX DISTRIBUTIONM

Jorth Reach Albuquerque Reach South Reach : Total

Age/Sex Number Percent Humber Percent Mumber Percent Number Percent
All Females® 2,861 50.5 54,504 51.5 10,086 49,7 67,451 51.2
Under 5 years 274 9.6 5,377 9.9 890 3.8 6,541 9.7
5 - 14 years 676 23.6 12,489 22.9 2,530 25.1 15,695 23.3
15 - 24 years 605 21.1 10,504 19.3 1,741 17.3 12,850 19.1
25 - 34 years . 32 11.5 6,338 12.5 1,278 12,7 8,445 12.5
35 - 44 years 360 12.6 5,766 10.6 1,137 11.3 7,263 10.8
45 - 54 years 263 9.2 5,207 9.6 1,010 10.0 6,480 9.6
55 ~ 64 years 181 6.3 4,143 7.6 824 8.2 5,148 7.6
65 - 74 years 121 4.2 2,622 4.8 435 S | 3,178 4,7
75 years and older 52 1.8 1,558 2.9 241 2.4 1,851 2.7
Median Age 21.7 23.2 23.6 23,2

% Percent of "All Males". and "All Females" given as percent of total population.
Source: U.S5. Bureau of the Census, 1970 Census of Population and Housing, PRC(1)-5,
First Count Summary Tapes for MNew Mexico




General Social Characteristics

Household Composition. Characteristic of the historical trend,

the household distribution in the urban Albuqﬁerque Reach, shown in
Table A~4, varies from the household composition of the rural
reaches. Avérage household size is smaller, 3.45, in the Albuquer=-
que Reach than in either the North Reach, 3.73, or the South Reach,
3.64, The difference is due primarily to a higher proportion of
single-person households, but there are also proportionately fewer
households with c¢hildren under 18 years old in the Albuquerque

Reach.

" Residential Mobility. Residential mobility is indicated in
Table A-5 as the difference in residence between 1965 and 1970 for

the population 5 years old and over. Of course, this measure does
not distinguish the number of moves which may have been made in the
five~year interval; however, it does demonstrate the relative resi-
dential stability of the SPF flood plain. Almost 58 percent of the
population did not move from 1965 to 1970 - compared to less than 48
percent of the SMSA population. Among the residents who moved into
the SPF flood plain, the point of origin varied by reach. Most of
the in-migrants to the Albuquerque Reach moied from another residence
in the same county. In-migrants from another state comprised only
7.3 percent of tﬁe total population of the Albuquerque Reach - com=—
pared to 11.9 percent of the North Reach population and 16.5 percent
of the SMSA population.

Education. Whether median school years completed or the per-
cent of high school graduates is used as a measure, the educational
attainment achieved by persons (25 years old and over) in the North
Reach surpassed the rest of the SPF flood plain population. The
- median number of school years completed by the North Reach popula=-

tion was 11.6 in 1970 ~ with 51.9 percent of the population high
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TABLE A-4
HOUSELOLD DISTRIBUTION

e =V

North Reach Albuquerque Reach South Reach Total

Household —
Distribution Humber Percent Number Percent Number Percent Mumber Percent
louseholds 1,453 30,284 5,442 37,179
Families 1,266 87.1 24,824 82.0 4,723 86.8 30,513 82,9
Husband/wife 1,093  B86.3 20,194 81.3 4,123 87.3 25,410 82.5
with children

under 18 758 69.4 12,603 62.4 2,717 65.9 16,078 63.3
Other male head 55 4.3 851 3.4 174 3.7 1,080 3.5
with children

under 18 33 60.0 322 37.8 93 53.4 448 41.5
Female head 118 2.3 3,779 15.2 426 9.0 4,323 14.0
with children

under 18 78 66.1 2,603 68.9 295 69.2 2,976 68.8
Primary individuals 187 12.9 5,460 18.0 719 13.2 6,366 17.1
In group quarters# 244 4.3 1,392 1.3 440 2.2 2,076 1.6
Average household

size 3.73 3.45 3.64 3.49

*Percent "In group quarters" given as percent of Total Population.
Source: U.S5. Bureau of tlie Census, 1970 Census of Population and lousing, PHC(1)-5,
liC(3)-154, First and Second Count Summary Tapes for New Mexico.
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Residence

In 1965

Same house

Different house

In same county

In other county
in lew Mexico

In different state
North East
North Central -
South

West

Abroad

Moved, residence
not reported

Totals

TABLE A-5
RESINDENTIAL MOBILITY

North Reach Albuquerque Reach South Reach Total
Number Percent Number Percent Number Percent Number Percent
3,065 58,0 54,013 56.9 11,416 62.7 68,494 57.8
1,945 36.8 35,788 37.7 5,952 32,7 43,685 36.9

746 14.1 24,318 25.6 2,584 14,2 27,648 23.3
572 10.8 4,494 4,7 2,314 12.7 7,380 6.2
627 11.9 6,976 7.3 1,054 ‘5.8 8,657 7.3
99 1.9 710 0.7 46 0.3 855 0.7
151 S 2, 863 0.9 265 1.5 1,279 1.1
122 2.3 2,043 2.2 274 1.5 2,439 2.1
255 4.8 3,360 3.5 469 2.6 4,084 3.4
39 0.7 531 0.6 46 0.3 €16 0.5
238 4.5 4,633 4,9 795 4.4 5,666 4.8
5,287 94,965 18,209 118,461

Sources: U.S5. Bureau of the Census, 1970 Census of Population and lousing, Fourth
Count (Population, File A) and Fifth Count Summary Tapes for Mew Mexico




school graduates. In the rest of the SPF.flood plain, the median ‘
was 10.8 years, and high school graduates represented less than 45

percent of the population. By comparison, the median in Bernalillo

County was 12.5 years, and high school graduates comprised 66.2

percent of the population. Educational attainment of the flood

plain population is given in Table A-6.

Housing. A summary of 1970 housing data for the flood plain
is presented in Table A-~7. Housing tenure indicates the predominance
of owner-occupied housing, 67.7 percent of all occupied housing
units, in the flood plain - although the proportion of owner-
occupied units is greater in the North and South Reaches. Vacancy
rates vary more within the SPF flood plain: 7.9 percent in the
North Reach, 5.3 percent in the Albuquerque Reach, and 10.1 percent
in the South Reach. Not only is the total vacancy rate highest in
the South Reach, but the proportion of units vacant six months or
more is also highest at 51.0 percent of all vacancies = compared to
29.5 percent in the Albuquerque Reach and 40.8 percent in the North
Reach. Length of vacancy is often employed as an indicator of hous-
ing condition. The high proportion of units vacant 6 months or more
in the South and North Reaches suggests a high proportion of sub-

standard or deteriorating units in the housing inventory.

To analyze the condition of occupied housing units, overcrowd-
ing (defined as 1.0l or more persons per room) and the lack of one
or more plumbing facilities are generally used. The percentage of
overcrowded units is approximately the same, 17 to 20 percent, for
all three reaches - compared to only 11.4 percent in the SMSA. Em-
ploying the lack of plumbing facilities as a measure of conditionm,
there is more variance. The Albuquerque Reach has a much lower pro-

portion of houses lacking some plumbing facilities (5.3 percent)
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TABLE A-6
EDUCATIONAL ATTAINMENT

Years of School | Horth Reach Albuquerque Reach South Reach Total
Completed Number Percent Number Percent Number Percent Number Percent
Hone 65 2.5 1,115 2.2 350 3.7 1,530 2.5
Elementary 1-8 797 30.7 15,458 31.0 2,846 29,7 19,101 30.8
High school 1-4 1,027 39.5 25,471 51.0 5,022 52.4 31,520 50,7
College 1-3 315 12.1 4,245 8.5 780 8.1. 5,340 8.6

4 or more 396 15.2 3,643 7.3 581 6.1 4,620 7.4
Population 25 years .
and older ' 2,600 100.0 49,932 100.0 . 9,579 100.0 62,111 110.0
Median School Yrs. 11.6 10,8 10.8 10.8
ligh School Grads. 1,349 . 51.9 22,326 44,7 4,270 44,6 27,945 45.0

Source: U.S. Bureau of the Census, 1970 Census of Population and Housing, PHC(1)-5,
Fifth Count Summary Tapes for New Mexico.
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TABLE A-7

HOUSING
North Reach Albuquerque Reach South Reach Total
Number Percent Number Percent Number Percent Number Percent
Total llousing Units 1,575 100.0 31,956 100.0 6,050 100.0 39,581 100.0
Occupied Units 1,450 92,1 30,252 94,7 5,438 89.9 - 37,140 93.8
Owner® 1,147 79.1 19,645 64.9 4,358 80.1 25,150 67.7
Renter® 303 20.9 10,607 35.1 1,080 19.9 11,990 32.3
Vacant Units 125 7.9 1,704 5.3 612 1.1 2,441 6.2
Vacant 6 months 51  40.8 503 29.5 312 51.0 266 35.5
or more
Units Lacking 236 16.3 1,590 5.3 693 12,7 2,519 6.8
Some or All*
Plumbing Facilities
Units with 1.01 or 265 18.3 5,345 17.7 1,073 19.7 6,683 18.0
More Persons®
Per Room
Median Value $14,100 - $12,400 —— 512,100 - $12,400 ——

(Owner-0ccupied)

* Percentages are expressed as a percent of all occupied units,
Sources: U.S. Bureau of the Census, 1970 Census: PHC(1)-5, 1C(3)~154, First Count Tapes.




than either the North Reach (16.3 percent) or the South Reach (12.7
percent), but it has a slightly higher proportion than the SMSA (4.4

percent),

General Economic Characteristics

" Employment Profile. The employment status of each of the

reaches is given in Table A-8. The South Reach had a somewhat lower
unemployment rate in 1970 (4.2 percent) than either the North Reach
(5.8 percent) or Albuquerque Reach (6.4 percent). In the SMSA, the

unemployment rate was 5.6 percent.

Detailed breakdowns for the employed population, 14 years and
older, are indicated by industry in Table A-9. The majority of
workers in each area were employed by the service or trade indus-
tries, but there is some variation in employment among the reaches

for the other industries.

Income. Family income in 1969 is given for the SPF flood
plain in Table A-10. All three reaches showed a lower median
income, $6,755 to $7,587, than the SMSA median of $8,866. As
suggested by the lower median incomes, a higher proportion of fami-
lies in the SPF flood plain, 22,1 percent, reported incomes below
the poverty level of $3,388. 1In the SMSA, only 14.2 percent of all

families had incomes below poverty level.
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TABLE A-8
EMPLOYMENT STATUS

North Reach Albuquerque Reach South Reach Total

Employment Status Number Percent Number FPercent Number Percent Iumber Percent
Armed Forces 9 0.2 130 n.2 24 0.2 163 0.2
Civilian Labor 1,870 51.1 35,569 49,6 6,170 49,4 43,609 49,6
Force

Employed 1,761 94.2 33,284 93.6 5,910 95,8 40,955 23.9
Unemployed 109 5.8 2,285 6.4 260 4.2 2,654 6.1
Not in Labor Force 1,784 48.7 36,057 50.2 6,303 50.4 44,144 50,2
Total Peopulation 3,663 100.0 71,756 100,90 12,497 100.0 87,916 1n0.0

14 Years and Older

Sources: U.S. Bureau of the Census, 1970 Census of Population and Housing,
PHC(1)-5, Fourth Count (Population, File A) and Fifth Count Summary
Tapes for New Mexico.
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TABLE A-9
EMPTOYMENT BY INDUSTRY

Employment by North Reach Albuquerque Reach South Reach Total
Industry Number Percent Mumber Percent Number Percent Number Percent
Construction ~ 160 2.1 3,229 9,7 648 11.0 4,037 9.9
Manufacturing 217 12.3 2,084 8.7 512 8.7 3,613 8.8
Transportation, 84 4.8 2,724 8.2 832 14,1 3,640 8.9
Commumication &

Utilities

Trade 314 17.8 7,473 22.5 913 15.5 2,700 21,2
Finance, Insurance 148 8.4 2,871 8.6 550 9.3 3,569 8.7
and Real Estatel

Services 490 27.8 8,228 24,7 1,295 21.9 10,013 24,5
Government 5 178 0.1 3,001 9.0 502 8.5 3,681 9.0
Other Industries” 174 9.9 2,366 8.6 653 11.1 3,693 9.0
Total Employed 14 1,765 100.0 33,276 100.0 5,905 109.0 40,946 1n0.0

Years and Older

1Includes business and repair.
Includes agriculture and mining.
Sources: U.S. Bureau of the Census, 1970 Census of Population and Housing,
Fourth Count (Population, File A) and Fifth Count Summary Tapes for
New Mexico.
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TABLE A-10
FAMILY INCOME

North Reach Albuquerque Reach South Reach Total
Income in 1969 Number Percent Number Percent Number Percent Number Percent
All Families 1,289 100.0 24,888 1290.0 4,652 100.0 30,829 100.0
Less than $3,000 185 14.4 4,363 17.5 753 16.2 5,301 17.2
$3,000-54,999 218 16.9 4,083 16.4 701 15,1 5,002 16.2
$5,0n0-56,999 178 13.8 4,499 18.1 834 17.9 5,511 17.8
$7,000-58,999 197 15.3 3,847 15.5 752 16.2 4,796 15.6
$9,QOO—$11;999 148 11.5 3,953 15.9 23N 17.8 4,931 16.0
$12,000-514,999 85 6.6 1,947 7.8 400 2.6 2,432 7.9
$15,000-$24,999 235 18.2 1,833 7.4 326 7.0 2,394 7.8
$25,000-$49,999 39 3.0 304 1.2 48 1.0 391 1.2
$50,000 and over 4 0.3 59 n.2 '8 0.2 71 0,2
Median 7,587 86,755 §7,089 86,846
Percent below 12.6 22.5 20.6 22.1

poverty level

Sources: U.S. Bureau of the Census, 1970 Census: PHC(1)-5, HC(3)-154, First and Fifth
Count Summary Tapes.




" SECTION D

MOST PROBABLE
FUTURE CONDITIONS

A range of reasonably probable alternative future projections
for population and employment was developed for the urban study area
by the Bureau of Business and Economic Research, (BBER), Univeristy
of New Mexico, and 1s considered indicative of the future conditions
of the SPF flood plain addressed in this interim report. Each com-
ponent of population change-- birth rate, death rate, and migration--
was projected on an age-sex specific basis. Variations in migration
were dictated by economic changes. Population and employment pro-
jections for a "pessimistic' scenario, an "optimistic" scenario, and
an "expected" scenario are shown in Tables A-11 and A-12, respectively.
The scenarios and resultant projections were furnished to state, city,
and local planning agencies for review and comment. All concurred
in the methodology and selection of the "expected" scenario as the
most probable future condition. BBER has adjusted its AGUA popula-
tion projections to represent the projections for the three county
area of Bernalillo, Sandoval, and Valencia for the medium series and
the high series. These projections are shown in Table A-13 and are
compared with the OBERS Series E projections for the same three
county area. The medium series average annual growth rate from 1970
to 1980 is 2.79 percent according to the BBER projections. Bureau
of the Census population estimates for 1 July 1975 show an annual
growth rate of 2.88 percent from 1970. By comparison for the same
period of time, the OBERS Series E projection shows a growth rate of

1.42 percent. The BBER projection is much nearer the census rate of
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TABLE A-11
ESTIMATES AND PROJECTIONS OF TOTAL POPULATION: 1970-2030

Albuquerque Greater Urban Area* United States*#*
‘ (most probable)
Year Optimistic Series Expected Series Pessimistic Series
Estimates
1970 347,000 347,000 347,000 203,235,000
1975 412,800 412,800 412,800 213,600,000
Projections
1980 . 478,300 463,700 450,500 223,532,000
1985 548,400 509,700 475,600 234,785,000
1990 632,300 563,100 504,800 246,039,000
1995 722,800 619,700 536,600 254,935,000
2000 813,500 675,700 569,500 263,830,000
2005 900,200 733,300 609,500 272,599,000
2010 999,900 802,800 661,400 281,368,000
2015 1,116,700 885,200 724,600 289,257,000
2020 1,246,000 977,500 798,400 297,146,000
2025 : 1,389,000 1,080,500 886,900 305,473,000
2030 1,546,400 1,193,100 996,600 313,800,000

All totals rounded to nearest hundred.

% Source: BBER (1976)

** Source: Census Population, Current Population Reports, Series P-26, No. 76-16,
1972 OBERS Series E Projections.
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TABLE A-12
PROJECTIONS OF TOTAL EMPLOYMENT: 1975-2030

Albuquerque Greater Urban Area%* United States*#*

Year Optimistic Series Expected Series Pessimistic Series

1975 161,100 161,100 161,100 85,900,000

1980 191,300 186,100 ‘ 181,100 96,100,000

1985 217,100 205,300 193,800 102,000,000!
1990 246,700 226,700 207,900 106,400,000
1995 280,400 250,700 223,700 112,200,000l
2000 318,200 277,100 241,300 117,900,000

2005 352,000 303,400 262,100 123,500,0001
2010 389,600 332,900 285,800 ‘ 128,000,000

2015 432,100 365,900 312,600 129,700,0001
2020 479,600 402,500 343,500 130,500,000

2025 532,600 443,200 380,700 131,200,0002
2030 591,800 488,400 428,700 131,700,0002

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. Employment/population
ratios applied to most probable population projections to derive
projected employment.




TABLE A-13

ALTERNATIVE POPULATION PROJECTIONS
THREE COUNTY AREAL/

OBERS BBERZ/
SERIES E MEDIUM SERIES HIGH SERIES
AVERAGE AVERAGE AVERAGE
YEAR POPULATION  ANNUAL POPULATION ANNUAL POPULATION ANNUAL
% CHANGE % CHANGE % CHANGE

1970 373,805 373,805 373,805

1.42 2.79 3.12
1980 430,200 492,000 508,200

1.24 1.88 2.71
1990 486,800 592,800 663,800

0.81 1.76 2.46
2000 527,900 706,100 846,000

~ 0.54 1.68 2.02

2010 557,000 833,900 1,033,500

0.54 1.93 2.17
2020 587,900 1,009,300 1,280,700

0.54 1.96 2.14
2030 620,200 1,225,400 1,582,300
1970~
2030 : 0.85 2.00 2.43

FACTORS OF CHANGE FROM 1970
1970 1.000 1.000 1.000
1980 1.151 1.316 1.360
1990 1.302 1.586 1.776
2000 1.412 1.889 2.263
2010 1.490 2.231 2.765
2020 1.573 2.700 3.426
2030 1.659 3.278 4,233

1/ Bernalillo, Sandoval, and Valencia Counties.

g] Bureau of Business and Economic Research, University of New Mexico
data used to derive three-county totals.
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TABLE A-15

EMPLOYMENT BY INDUSTRY:

1975-2030
Albuquerque Greater Urban Area
Expected Series

Series/Industry 1975 1980 1985 1990 1995 2000 2010 2020 2030

Agriculture 2,100 1,900 1,800 1,700 1,600 1,500 1,300 1,200 1,000
Mining 100 100 100 100 100 200 200 200 200
Construction 12,600 14,600 16,300 18,100 20,200 22,500 27,200 32,900 39,700
Manufacturing 14,900 17,600 19,100 20,600 22,300 24,100 27,600 31,500 36,100
Transportation/Communication/Utilities 9,900 11,100 12,200 13,300 14,500 15,900 18,700 22,000 26,000
T Trade 34,400 40,500 45,300 50,700 56,700 63,500 77,700 95,000 116,200
Y Finance/Insurance/Real Estate 8,500 10,100 11,300 12,600 14,000 15,600 19,000 23,100 28,000
Services 37,800 45,400 51,500 58,500 66,500 75,500 95,100 119,800 150,900
Government 40,900 44,700 47,700 51,000 54,700 58,300 66,200 76,900 90,200
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.

Source: BBER (1976)

Detail may not sum to totals due to rounding differences.



+ - c. The total fertility rate for the AGUA Study area will grad-
ually approach the projected national rate, varying between 1.7 and
2.4 during the decade 1970-1980 and between 1.7 and 2.7 during the

1980 to 2030 span, according to optimistic, expected, and pessimis-

tic outlooks.

d. Survival rates will be assumed to approximate nationally

trended rates to 2000 and will be assumed constant to 2030.

e. The AGUA area will remain as an attractive retirement area
within optimistic, expected, and pessimistic outlooks. Retired per-
sons will continue to in-migrate to the area without regard to eco-

nomic opportunity.

f. Lands controlled by Indians will not be subject to in-~

migration.

Expected Scenario

Agriculture. About 90 percent of the presently irrigated crop-
land acreage in the AGUA area has severe limitations for maintaining
economic agriculture. It is expected that the need for housing and
other urban land uses will gradually absorb marginal agricultural
land through the year 2000, reducing cropland acreage available for
production. This will in turn reduce the role of agriculture as a
source of employment in the AGUA area (Table A=~15). Farm land in
the area will continue to be subdivided in size, resulting in farms
operated on a non-commercial part-time basis and resulting in low

density semirural residential development.

Commercial agriculture will continue in farm dairy products,

poultry, feed crops, vegetables, orchards, greenhouses, and plant
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nurseries to serve the local market., Annual gross output is ex-
pected to increase slowly during the decade 1970 to 1980. The con-
tinued encroachment of urban land uses on existing agricultural land
will strongly contribute to rather slight reduction in annual gross
output, despite advances in agricultural technology and growth in

greenhouse agriculture, and plant nurseries between 1980 and 2030,

Mining. Mining activities in the vicinity of the AGUA area are
expected to increase to 1980 and decrease slightly thereafter to
2030. Construction expansion anticipated throughout the area will
induce continued gfowth in sand, gravel, limestone and gypsum opera-

tions,

Consistent with the national goal for development of domestic
energy resources, coal and uranium reserves in New Mexico are ex-
pected to support steady growth in the mining ihdustry in the decade
prior to 1980, with growth at a moderate level beyond 1980. Coal
exploration and mining can be anticipated to continue in northwest-
ern New Mexico beyond 2000. But, because of prohibitive travel dis-
tance between the AGUA area and the area of potential coal mining

- operation, influence on employment in the AGUA area is expected to
be limited to establishment and expahsion of mining company offices

in the city of Albuquerque.

Uranium exploration and mining is expected to continue in the
Grants Uranium Belt to the year 2000, as economic uranium reserves
are presently appraised at a 25-~year production life, based on de-
posits deemed commercial at a market price of $15 per pound. Beyond
this period, production will decline as areas are mined out and as

the grade of uranium ore becomes lower and less economic to mine.
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Uranium operations in the eastern portion of the uranium belt, be-
cause of their reasonable proximity, will provide mine personnel em-
ployment opportunities for the AGUA area. It is expected that min-
ing company offices will be maintained and expanded in the AGUA

area.

Construction. As the AGUA area is expected to continue experi-
encing more rapid growth than average for the nation, residential
and non-residential construction output will remain above the
national rate, but at a moderate level during the period 1980-2030.
Certain federal policies affecting residential construction, such as
lower interest rates and mortgage subsidies, are not expected to be

aggressively pursued.

Manufacturing. Manufacturing activity in the AGUA area will

remain significantly above the national rate during the period 1970~
2030, Impediments to growth in the manufacturing sector, such as
small local markets and great distances to market concentrations and
sources of supply, will somewhat dampen the attractiveness of the
AGUA area for major manufacturing in early years. But as the manu-
factu:ing sector'growtﬁ rate improves, the effect is expected to at-
tract more ancillary activities which, in turn, will make the area

more attractive to industry in general,

Certain manufacturing industries, such as printing, baking, and
bottling, will grow in proportion to population growth. . Increasing
tourism in the area wiil generate additional tourism~related maan
facturing.  Uranium milling operations in the eastern portion of the
uranium belt will contribute to growth in employment in the manu-

facturing sector.
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Growth in manufacturihg will take place mainly in the city of
Albuquerque and Bernalillo County with some growth in the communi-
ties of Belen, Los Lunas, Bernalillo, Rio Rancho, and the pueblos of
Cochiti, Sandia, and Isleta.

Transportation, Communication, Utilities (T.C.U.). The AGUA

area, and in particular the city of Albuquerque, will remain the

center of commerce for much of the state, maintaining a greater rate

of growth between 1970 and 2000 in T.C.U., than will the nation.

Above average growth will be experienced particularly in motor

freight transportation and warehousing, air transportation, and

electric and gas utilities. During the period 2000-2030, the rate
of growth of T.C.U. will be moderate.

Irade. Retail and wholesale trade will reflect an annual rate
of growth greater than the national average for the decade 1970~
1980. The city of Albuquerque is expected to maintain its position
as wholesale center for most of the state and will attract an in-
creasing number of wholesale outlets., Wholesale trade will grow
more rapidly than retail trade. Generally, between 1980 and 2030,
trade sector output will remain significantly above the national

average rate.,

Finance, Insurance, Real Estate (F.I.R.E.). The average annual

growth rate in output foer.I.R.E. sector is expected to remain
above the national average rate during the period 1970-1980 and be-

tween 1980 and 2030 as growth in other sectors remains favorable.

Services. UJemand for services generated by moderately increas-
ing population will generate an increase in output of this sector
significantly above national rates in the AGUA area for the periods
between 1970 and 2030,
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Government. State and local government employment in the AGUA
area will grow in general proportion to population increase during
the periods from 1970 to 2030. Berﬂalillo County will maintain its
function as a regional center for numerous federal agencies, as well
as an important component of the federal government's research and
development complex. However, competition for federal installations
by other states will result in this area getting a smaller share of
future federal increases. Federai government employment in the AGUA
area during 1970-1980 will moderate in the proportion of workers
government employed. Federal government employment will increase at

a lesser rate beyond 1980,

MOST PROBABLE FUTURE FOR THE RIO GRANDE FLOOD PLAIN

The most probable future conditions for the SPF flood plain were

derived from those developed for the urban study area.

Population. Population projections for the flood plain for
the most probable future condition are given in Table A-16. The
population projections provided for the SPF flood plain area were
computed ﬁsing a housing component. Detailed maps delineating the
flood plain were compared to 1970 Census enumeration district maps.
These maps iﬁdicate the location of housing units., Visual inspec-~
tion of growth since ﬁhe maps were produced was also made. From
this information estimated percentage of population of the enumera-
tion districts lying within the flood plain was determihed. These
#ercentages were used to allocate population as of the 1970 Census

date.
In order to determine present and future population, persons

per household had to be computed. However, it should be noted

that all persons residing within an area do not necessarily reside
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TABLE A-16

Projected Population in Standard Project Flood Plain

Valley North Valley South
Year of Albuquerque Albuquerque Unit of Albuquerque
19701 5,650 105,700 19,900
19752 7,150 121,200 23,800
1980 8,250 131,200 26,950
1990 10,150 147,800 32,900
2000 12,300 164,600 39,650
2010 14,800 181,600 47,300
2020 18,050 205,200 57,600
2030 21,950 232,400 70,200

Source: BBER (1976)
1 Derived from 1970 Census, First Count Tapes for New Mexico.

2 Derived from houshold size and housing estimates.
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within households. In certain enumeration districts household
population varied from the proportioned population due to the
location of institutions or group quarters. After some investi-

gations, adjustments were made to compensate for such occurrances.

In computing population using analysis and component methods
it is important to note that not all housing units are occupied.
Those housing units which are vacant, for sale or rent, or vacant
for other reasons, or are seasonal units must be counted. For this
count 1970 Census information was used by enumeration district in
accordance with the previously establislied proportional procedure.
Thus, seasonally Vacant or other vacant housing units were extracted
from the total housing count assuming that the quantity of these
units did not change between 1970 and 1975. No basis for assuming

a change in the quantity of vacant housing units could be determined.

The average household size used to compute the population was
determined by 1970 Census and reduced by 9 percent according to
national projections as derived from Current Population Reports
No. 607, Series P-25.

Having established the 1970 and 1975 population figure for the
area, a proportionalization procedure using projected figures com-
pleted under the AGUA study analysis was employed to arrive at the
projected population figures in the SPF flood plain area.

Indian population figures for certain geographic areas were
extracted from the 1970 and 1975 information and treated separately
from the remaining population figures. The reason was that the
geographic area controlled by the Indians was not expected to

receive the quantityof in-migration that is expected at the other
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areas in the flood plain. The Indian population figures were com~
pleted separately using converging birth rates to the year 2010
with rates based upon birth rates occurring in areas of the State
which have heavy populations of Indian people. The expected popu-
lations in the remaining geographic areas within the flood plain
were computed using a proportional procedure based upon a 1975
proportion of population residing in that geographic area. At

the completion of this process the expected Indian population and
éxpected non-Indian population were added together for a final

figure.

Land Use. 1In order to accommodate this growing population,
as projected by BBER, much of the existing farmland and vacant land
must be converted to urban, suburban, and semi-rural residential
homesteads. Proper resource programs would include flood pro-
tection for these new residents and their property. No change in
land use patterns is forecast for valley areas within the Indian
reservations. Flood plain zoning, in which no new development
would take place within the 100-year floodway, was assumed in
order to produce a conservative economic analysis of structural
alternatives. The 70,649 acres in the standard project flood
plain of the entire study area were comprised of 22,733 urban and
suburban acres, 37,118 agricultural acres, and 10,798 vacant acres
in 1975. Using the BBER population projections and current land
use pattérns and zoning restrictions, the flood plain land use
projections were made to accommodate the growing population in the
three reaches. The most probable future for the different land
uses of the flood plain are shown in Tables A-17 to A-22. A summary
of these land use projections for the entire standard project flood

plain of the study area is illustrated on Figure A-1.
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TABLE A-17
PROJECTED RESIDENTIAL LAND USE IN THE STANDARD PROJECT FLOQOD
Plain (in acres)

Year Valley North Albuquerque Valley South
of Albuquerque Unit of Albuquerque
1975 1,220.1 11,836.5 4,954.6
1980 1,337.3 12,977.5 5,380.6
1990 1,464.3 14,814.0 6,031.6
2000 1,543.8 16,212.0 6,174.1
2010 1,638.8 17,574.0 6,347.6
2020 1,681.3 19,122.0 6,379.6
2030 1,681.3 20,016.0 6,379.6
TABLE A-18

PROJECTED COMMERCIAL LANDUSE IN THE STANDARD PROJECT
Flood Plain (acres)

Year Valley North Albuquerque Valley South
of Albuquerque _ Unit of Albuquerque
1975 148.2 1753.5 570.4
1980 159.7 1935.5 588.4
1990 175.7 2223.0 608.4
2000 191.7 2402.5 633.4
2010 211.7 2561.0 658.4
2020 ‘ 214.7- 2764.0 | 658.4
2030 214.7 2937.5 658.4
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TABLE A-19
PROJECTED INDUSTRIAL LANDUSE IN STANDARD PROJECT FLOOD
Plain (acres)

Year Valley North Albuquerque Valley South
of Albugquerque Unit of Albuquerque
1975 3.9 187.5 9.0
1980 4.9 211.5 9.0
1990 4.9 242.5 25.0
2000 4.9 258.5 25.0
2010 5.9 272.5 25.0
2020 5.9 289.0 25.0
2030 5.9 310.0 25.0
TABLE A-20

PROJECTED PUBLIC LANDUSE IN STANDARD PROJECT FLQOD
: ' Plain (acres)

Year Valley North Albuquerque Valley South
) of Albuquerque Unit of Albuquerque
1975 123.4 1346.5 579.6
1980 133.9 1470.0 602.6
1990 146.4 1641.0 623.6
2000 160.9 1750.0 633.6
2010 175.9 1817.5 647.6
2020 184.9 1924.5 647.6
2030 184.9 1997.0 647.6
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Year

1975
1980
1990
2000
2010
2020
2030

Year

1975
1980
1990
2000
2010
2020
2030

TABLE A-21
PROJECTED AGRICULTURAL LANDUSE IN STANDARD PROJECT
Flood Plain (acres)

Valley South
of Albuquerque

24,650.
24,330.
23,810.
23,663.
23,468.
23,436.
23,436.

Valley South
of Albuquerque

COOO0OO00O0O

5,205.
5,058.
4,870.
4,840.
4,822,
4,822,

Valley North Albuquerque

of Albuquerque Unit
4,724.5 7,743.0
4,627.5 7,137.5
4,499.5 5,495.5
4,404.0 3,998.5
4,288.0 2,562.5
4,243.0 1,013.5
4,243.0 ' 0

TABLE A-22
PROJECTED VACANT LANDUSE IN STANDARD PROJECT FLOOD
Plain (acres)

Valley North Albuquerque

of Albuquerque Unit
3,198.8 2,393.5
3,155.3 1,528.5
3,127.8 844.5
3,113.3 639.0
3,098.3 473.0
3,088.8 147.5
3,088.8 0
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SOCIOECONOMIC RESOURCES

As previously stated, 66 percent of the population in the flood
plain is Spanish-American, and the median income is less than that
for the SMSA, Future in-migration into the flood plain is expected
to be largely middle-class to upper middle-class Anglos, resulting
in a greater racial mix and higher income levelf This population
increase and higher income level will stimulate the economy of the
area and provide a greater tax base to fund improvements and

services.

A flood protection program would help enhance property value and
tax revenues, eliminate flood relief and clean-up efforts and their
associated costs, and release these monies to other programs of

improvement.

ENVIRONMENTAL RESOURCES

Increasing public concern for the preservation and enhancement
of plant and animal communities and for expanded recreational oppor-~
tunities is reflected in current city and state planning documents
and efforts. Future plans for the Rio Grande and its contiguous ri-
parian woodland bounded by the riverside drains are aimed primarily
at a continued use for flood control and irrigation purposes, con-
servation or enhancement of its ''matural’' features and wildlife, and
its development for recreational and educational purposes. Previ-
ously utilized almost solely for flood control and irrigation pur-
poses, current use objectives include compatible ﬁultipurpose use
that considers nature preservation and recreation as legitimate and

equal uses.
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These objectives seek to establish a nature preserve system and

compatible recreational development and opportunities. This in-
cludes the protection of the riparian woodland; development of na-
ture centers; limiting of access points to the river, beyond that
which is needed for channel maintenance by river officials, to a
few non-vehicular sites thereby preserving the intrinsic values of
the riparian woodland and associated wildlife; and the development
of recreational facilities that will be compatible with the essen-
tial wild nature of the riverine environment, and land use patterns

in the immediate area.

In essence, planning efforts assocliated with the environmental
resources of the Rio Grande are aimed at its preservation, enhance-
ment and compatible utilization for both immediate and long-term

use.
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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. 1In 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
relégating 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 portions 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 feadily 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
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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 providedvby 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 topdgraphic 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 of work, 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 trané—
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 ievels. 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 effectiveness 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 degradatiqn. 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 intensive public involvement program described in
Appendix F, most of the problems, needs, and concerns of the study
area were determined in Stage 1 and reassessed periodically through-
out the duration of the study. Problem identification is a contin-
uing task throughout the planning process, and the investigation of
many problems sequentially uncover related needs and concerns.

This problem identification task has culminated in the determination

of planning objectives stated at the conclusion of this section.

WATER SUPPLY NEEDS

The major source of municipal and industrial water supply for
Albuquerque and most of the surrounding communities is the Santa Fe
formation. There appears to be a sufficient quantity of water in
this deep aquifer. Fresh, good quality water extends Eg;g;dgpth of

3,500 feet in the Albuquerque basin. Some communities in the
adjacent uplands of the study area have unreliable wells drilled
into fractures and perched water tables. Many of these areas
experience water quality problems and quantity problems. Most
rural residences in the valley rely on individual shallow wells for
w@ter supply. Thg$§M§h§;low wells are subject to contamination from

septic tanks and inundation.
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- Surface waters in the study area are used to irrigate agricul~
“tural lands in the valley. These irrigation waters are under the
administration of the Middle Rio Grande Conservancy District. The
amount of water available for irrigation varies from growing season
to growing season, as it is largely dependent on winter snowfall in

the upper Rio Grande and San Juan River basins.
Water supply for the study area is further expounded upon in
the Albuquerque Greater Urban Area study report and the reallocation

_of storage in Abiquiu Reservoir study report, both forthcoming.

WASTEWATER MANAGEMENT PROBLEMS

Identification of wastewater problems and needs and their reso-
lution are being carried out for area-wide waste treatment under the
planning guidelines set forth in Section 208, PL 92-500. The Envir-
onmental Improvement Division of the Health and Environment Depart-
ment of the State of New Mexico has been designated the planning
agency for the study. Results of these wastewater studies will be
summarized in the urban studies report and are available in the

New Mexico Statewide Water Quality Management Plan (January 1979).

RECREATION, FISH AND WILDLIFE NEEDS

In recent years, the riverine environment and its flow regime
have been significantly altered. Farming and urbanization have es-
sentially limited the 'natural' riparian woodland to a narrow strip of
vegetation paralleling the river channel, confined by bordering iev—
ees, Within the confines of the levees the channel has been
straightened, and an extensive network of Kellner jetty fields in-

stalled to stabilize and protect bank areas and to confine the river
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to the center of the floodway. Portions of the remaining riparian
woodland are in a seral stage of succession with some intrusion by
two major exotic species, Russian olive and tamarisk. Significant
water withdrawals are made for irrigation purposes, and periods of
heavy runoff are bartially controlled by tributary and main-stem
’reservoirs. Riverside and interior drains have lowered the water
table and, in doing so, have decreaéé& the number of marsh-type

areas.

Vo
LA

As many of the original features of the river valley have been
modified, reduced, or eliminated; so has the wildlife that was
attracted to and was dependent on these areas for habitat. While some
species have benefitted from these actions, many have been adversely
affected. The prime factors in reducing the original species and the
numbers of species have been urbanization, resulting in increased
human activity and the elimination or severe reduction of aquatic or
marsh-type habitat. Today, reduced or only remmant populations of
many species remain. Conversely, species such as quail, doves,
sparrows, crows and starlings have benefitted. Within the confines
of the Rio Grande Valley, in which the study area is located,
species such as Brewster's egreﬁ, American egreﬁ, Mexican duck,
shovelnose sturgeon, American eel, and the river otter have declined

to dangerous levels or become extinct.

The most significant species of wildlife to be found in the
study area is the endangered whooping crane, North America's tallest
bird. The recent presence of the whooping crane in New Mexico is
the result of a unique experiment conducted by the U.S. Fish and
Wildlife Service to establish a second population df whooping cranes

in the wild. The experiment began in 1975 when four young whooping
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cranes were hatched by greater sandhill cranes at Gray's Lake Na-
tional Wildlife Refuge in Idaho. These young ''whoopers" then mi-
grated with their "foster parents" to their wintering grounds at
Bosque del Apache National Wildlife Refuge on the Rio Grande south
of the study area. These young whooping cranes were the first of
their kind to be found in New Mexico since the 1850's. The winter
of 1976~77 found three of the original four "whoopers" returning,
joined by three additional young from the 1976 spring hatch. These
young cranes occasionally venture into the study area from the ref=-

uge.

A joint proposal by the Bureau of Reclamation, State of New
Mexico, and Middle Rio Grande Conservancy District for removal of
some vegetation in the Oxbow area along the Rio Grande aroused
concern from local interests and environmental organizations that
existing wetlands may be destroyed. The Bureau has since with-
drawn from the proposal. In 1975, the city of Albuquerque com=-
pleted a study of the environmental aspects and recreation poten-
tial of the Rio Grande in the vicinity of the city, known as the
"City Edges" study. General proposals of the plan are nature

preservation and human recreation.

Until now the river has been used and managed primarily for
flood control, irrigation, drainage, and water conservation. Much
has been accomplished in these areas and current planning is in
progress to maintain and improve the safety and efficiency of the
systems developed to serve these purpoées. Historically these were
the major concerns associated with the river. The city's "City

Edges" study very aptly describes the situation.

"The system of control as it presently exists largely ex-
cludes recreation, aesthetic values, wildlife habitat

and nature preservation as legitimate uses or purposes.
The only exception in the study area are these: (1) the
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Conservancy District has leased areas for park purposes
to the city of Albuquerque at the Conservancy Lagoon and
Tingley Drive, and at San Gabriel State Park; (2) the
District has permitted some use of water at the '"oxbow
nature site;" and (3) the District has permitted some
limited access to the ditch banks fer wood gathering,
hunting, and fishing. The New Mexico Department of Game

and Fish for years stocked some of the drainage ditches.

Nevertheless, the river is basically not available for
the purposes mentioned. This exclusion is not based on
inalterable necessity. Rather, it seems based only on
historical circumstances: if the concern that existed
thirty or forty years ago was with flooding and irriga-
tion and not with recreation and nature, it was only be-
cause at that time our society and economic conditions
were not what they are today. A concern for recreation
and nature did not exist with the same urgency and im~
portance that it does today. Hence, many of the agen~-
cies, patterns of control and situations that we have
inherited from past years are not geared to new demands
and needs.

However, there is no logical need for new purposes to be
excluded. The necessities of controlling the river do
not necessarily conflict with other possibilities in the
same area."

At the present time, there is no management of either the areas
along the Rio Grande or the access thereto for purposes of recrea-
tion or fish and wildlife enhancement. Many areas suffer from over-
use and abuse. Examples of such abuse include destruction of flood
control structures, indiscriminate littering and garbage dumping,
cutting trees, reckless discharging of firearms, and setting fires.
Other areas are unavailable for recreation activities because access
is denied. There is an immediate need to manage the human activi-

ties which threaten this unique environment and associated wildlife,
Of specific concern are the two remaining wetlands in the study

area. The first of these, known as the "oxbow" is immediately east

of the University of Albuquerque -along the west bank of the river
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and encompasses about 40 acres. The other area, approximately 120
acres in size, is located on the west bank of the river approxi-~
mately 2 miles downstream from Isleta Pueblo. Locations of these
two sites are shown on Plates A-5 and A-7. All possible alterna-
tives should be explored to preserve these wetlands unique to the

study area and to create additional areas, if feasible.

FLOOD PROBLEMS

The Rio Grande valley within the study area is subject to two
types of flooding, flooding and ponding caused by runoff from the
adjacent uplands via arroyos and sheet flow and inundation by Rio
Grande flows which exceed the capacity of the existing levee

protection.

RIO GRANDE FLOODING

Floods that occur on the Rio Grande are of two general types.
One type is the spring flood which occurs during the périod Aprii
‘through June as the result of snowmelt, often augmented byrgéﬁé;él
pf;éipitation. The other type is the summer flood or flash flood
which occurs from Méy through October as a result éfhréihféil.. The
spring floods are characterized by a gradual rise to a comparatively
moderate rate of discharge which is usually maintained for about two
months, producing a large volume of runoff. Summer floods rise
sharply to a peak, recede rapidly, and are of small volume. Cochiti
Dam, completed in 1974, together with Jemez Dam, Galisteo Dam, and
Abiquiu Dam, located as shown on Plate A~-l, provide complete pro-
tection to the Middle Rio Grande valley from spring snowmelt and
general storms occurring in the upper basin. However, there are
still approximately 1100 square miles of uncontrolled drainage below
these dams capable of generating high discharge, relatively low vol-

ume floods of short duration from intense summer storms., It is this
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summer storm hydrology which has been developed and used to identify
the flood problems for the urban and suburban valley areas extending

from Bernalillo to Belen.

Meteorological Influences. The Rio Grande Basin lies in a

transitional zone between the Gulf and Pacific rainfall provinces,
with attendant complex meteorological conditions further complicated
by the presence of extensive mountainous areas. The major portion
of the precipitation in the watershed is derived from the tropical

Gulf source region.

Characteristics of Winter and Summer Precipitation. No major

flood-producing storm has occurred in the Rio Grande Basin above
Ilephant Butte Dam during the winter months because precipitation
from winter storms is mostly in the form of snow and a semipermanent
winter high pressure area over the Great Basin inhibits the inflow
of moist air. Occasional inflow of moist Pacific air occurs during
the presence of a low-pressure area over southern California and
Arizona; but by the time this air arrives over the Rio Grande water-
shed it has usually been substantially reduced in precipitable mois-
ture., During the summer months tropical Pacific air seldom invades
the wateréhéd, the major source of moisture being intermittent in-
flow of tropical Gulf air. Precipitation usually occurs as the re-
"sult of thunderstorm activity caused by convective or orographic
1lifting, although frontal activity may produce light to moderate
storms of several days' durationf The relative weakness of polar
air intrusions limits the occurrénce of general storms of major-im—

portance during the summer.

Dominating Influences on Normal and Extraordinary Runoff Pro-

‘ducing Storms. Major flood-producing storms have been experienced
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most often during the transitional periods between spring and sum-
mer, and summer and fall., During these periods the strong intru-
sions of polar air associated with winter are still apparent and the
weakening of the Great Basin high allows deeper and stronger pene-
trations of moist Gulf air. In addition, hurricane activity in the
Gulf of Mexico is often effective in introducing large masses of un-
stable moist Gulf air over New Mexico. The violent interaction of
these air masses of greatly different character produces intense and
widespread storms over the watershed., The storm of September 20-~23,
1929, might be considered typical of the meteorological conditions
which cause a major autumn storm over the watershed., During this
storm an intense anticyclone moving across the Great Lakes region
was accompanied by polar air moving into the Southwestern states.

A following trough and cold front from the Pacific resulted in the
establishment of a quasi-stationary front through Colorado and Utah.
Rainfall action was initiated when disturbances over the Gulf of
Mexico stimulated the inflow of moist Gulf air which was lifted over
the shallow polar air., The lifting of this moist air, plus converg-
ence and orographic lifting, produced intense and widespread rain-
fall over the Rio Grande basin above Elephant Butte Dam. Santa Fe
recorded 4,81 inches in a 60~hour period with maximum l-, 2- and 3-
hour amounts of 0.98, 1.44 and 1.68 inches., About 2,500 square

miles received precipitation in excess of 4 inches during the storm.

Major Summer Floods of Record, Descriptions of summer floods

which have occurred in the Rio Grande Basin are given in the follow-
ing paragraphs, and typify the kind of flooding to which this study
is addressed., Besides those floods described in the following para-
graphs, other floods have occurred in the study area which have been
documented. These other floods, though, are the result of heavy snow
melt runoff originating in the mountains of northern New Mexico and
southern Colorado. In recent years dams have been constructed for

flood control on the Rio Grande (Cochiti), Rio Chama (Abiquiu), Galisteo
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/Creek (Galisteo), and Jemez River (Jemez Canyon) which provides a rea-

" sonable degree of protection for the study area from snowmelt. However,

in the spring of 1979, runoff from a record mountain snowpack exceeded
the storage capacity of‘upstream reservoirs. Fortunately, the runoff
was gradual allowing passage of flows downstream at no damage stages.
Operation of these projects saved in excess of 80 million dollars in
flood damages. This capability to control snowmelt runoff was the
reason this study was restricted to consideration of floods which

could result from summer type thunderstorm activity downstream from the

reservoir.

Flood of October 1911. An unusual rainstorm was experienced

over western New Mexico and southwestern Colorado on October 4-5,
1911, The following statement was made by the U.S. Weather Bureau

in regard to this storm:

"It resulted from two interacting disturbances. An extra-
tropical cyclone either developed over the Great Basin or moved into
that regioﬁ from California ‘about October 1, 1911, At the same
time, a dissipated tropical Pacific cyclone appeared off the west
coast of Mexico. The circulation pattern associated with the extra-
tropical cyclone tended to draw up a moist air supply remaining from
the tropical cyclone, which moved across Arizona on October 4, 191l.
It entered the southwest corner of Colorado on October 5, where it
was condensed by convergence and orographic uplifting by the San

Juan Mountains,"

Over 2 inches of rainfall occurred over much of the western
half of New Mexico. It is probable that the incoming moist air was
unstable and that convergence and orographic lifting prevailed at

many points in the Rio Grande basin in New Mexico.

Precipitation for the month of September 1911 was about 0.50

inch above normal over the upper Rio Grande watershed. The total
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amount varied in Colorado from 0.69 inch at Garnett to 5.63 inches ’

at Cumbres Pass; and in New Mexico from 0.82 inch at Rincon, to 3.68
inches at Glorieta Ranch near San Marcial. In October, most of the
precipitation occurred on the 4th and 5th, although in some portions
of the watershed the rain began on October 3 and continued through
October 6., The heaviest precipitation was in the mountain areas of
Colorado and New Mexico, and the greatest flood damages occurred in

Colorado.

The runoff from this rainfall produced the highest momentary
peak of record at Del Norte, 18,000 c.f.s. on October 5. The maxi-
mum mean daily discharge was 14,000 c.f.s. on October 6. The dis-
charge was reduced by extensive overflow to 7,510 c.f.s. at Lobatos
on October 10. Contributions below Lobatos increased the discharge
to a maximum of 15,600 c.f.s. at Otowi Bridge on October 8. At San
Marcial discharges of 11,780 and 11,530 c.f.s. occurred on October 7
and October 10, respectively. The latter peak corresponds to the
October 8 peak at Otowl Bridge, This flash flood was the greatest
flood of record in the San Luis Valley. In the Middle Rio Grande
Valley, it was only moderate. Recorded runoff volﬁmes in acre-feet
were as follows: Del Norte, October 5 through 8, 70,630; Lobatos,
October 6 through 13, 93,710; Otowl, October 7 through 16, 183,700;
and San Marcial, October 6 through 16, 203,000, Cochiti Reservoir

would have controlled this summer flood.,

Flood of August 1929. During the period August 6 through 11,

1929, a general storm occurred in northern and western New Mexico

and southern Colorado. Rainfall on August 6 and 7 did not cause im~
portant runoff. From August 8 through 11, however, much of the area
received over 2 inches of rain: 3.57 inches fell at Bluewater, 3.44
inches fell at Tierra Amarilia, and 2.35 inches of rain was recorded
at Kingston, New Mexico, The mountainous area throughout the water-
shed received excessive precipitation. The heavier rainfall cen-

tered over the Rio Chama, Rio Puerco, and Rio Salado bhasins, as well

as the side arroyo drainage below these tributaries. Adequate data ‘
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were not available to make a comprehensive meteorological study of
the storm. It appears, however, that maritime alr from the Gulf of
Mexico entered New Mexico and was forced to flow above shallower air
of polar origin which had been transported into the southwestern
states by a northern anticyclone. A weak cold front between these
air masses lay approximately east-west in an undulous line from
South Carolina to Arizona, remaining nearly stationary., Orographic
lifting and convergence took place above the shallow polar air in
the valleys and, upon passage of an upper air cold front, fairly in-

tense rain occurred.

The flood from Rio Chama produced a momentary peak of 15,600
c.f.s. at Chamita on August 12, the highest of record at that sta-
tion. The momentary peak at Otowl Bridge was 11,240 c.f.s. Moving
downstream, the flood attained momentary peaks of 16,000 c.f.s. at
Cochiti and 11,700 c.f.s, .at the San Felipe gaging station. On the
evening of August 12, a flood of large proportions passed San Acacia
and reached its peak at midnight of August 13. Since this was some-
what earlier than the time at which the Rio Grande peak could have
reached this station, it apparently was caused by flows from Rio
Puerco and Rio Salado. The momentary peaks from the two tributaries
were estimated 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 or with each other, as indicated by the momentary peak of
24,000 c.f.s at San Marcial,

Flood of August 20-23, 1935. A series of local rains fell over

the central Rio Grande watershed during the late afternoon and night
of August 20, 1935. In the vicinity of La Bajada and the lower
reaches of Galisteo Creek the rainfall was of cloudburst propor-
tions. Other centers of heavy precipitation occurred in the upper
reaches of Rio Santa Cruz and Rio Pojoaque, in the vicinity of Co~
chiti near San Ysidro, and over the headwaters of Rio Puerco and Rio
San Jose. Rainfall at San Mateo between 7:00 p.m. and 11:00 p.m.,
August 20, was estimated to be 4.0 inches,
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Rio Grande was at flood stage August 20 through 23 from
Espanola downstream to San Marcial. Rio Santa Cruz and Rio Pojoaque
overflowed their banks at the bridges on the highway between Santa
Fe and Espanola. The momentéry peak of the flood in Rio Grande was
21,900 c.f.s. at Otowi Bridge on August 20. There was considerable
inflow between Otowi Bridge and Cochiti, because the momentary peak
of the flood at Cochiti was 20,500 c.f.s. and occurred less than one
hour after the peak at Otowi Bridge. Another peak, which occurred
at Cochiti five and one-half hours later, reflected the Otowi Bridge
peak. Galisteo Creek attained flood proportions, as indicated by an
estimated momentary peak of 24,300 c.f.s. at Domingo. Minor tribu-
taries to Rio Grande near Cochiti contributed high momentary peaks,
two of which were estimated at 4,100 and 2,000 c.f.s. A record peak
of 42,100 c.f.s. passed San Felipe on' the Rio Grande. No data on
the discharge of Jemez River are available. Galisteo and Cochiti
Reservoirs would have significantly reduced the effects of this
flood.

Rio Puerco attained momentary peaks of about 20,400 c.f.s. at
the U.S. Highway 66 bridge west of Albuquerque, and 28,000 c.f.s. at
Rio Puerco station on August 21. Rio San Jose, tributary to Rio
Puerco between these two points, discharged an estimated 10,300
c.f.s. The peaks did not synchronize., Rio Salado did not con-
tribute during this flood. The momentary peak at San Marcial was
15,000 c.f.s. on August 22, indicating a considerable amount of

overflow between Rio Puerco and this station.

Evaluation of the Existing Levee System. The existing flood

contrql system, a levee, originally provided protection for flows up
to 20,000 c.f.s. to the primarily rural environment of the study
areé:'rln 1958, the Albuquerque unit was reconstructed through a
§j§int effoff of the Corps of Engineers and the Bureau of Reclamation
éb prppecf the valley in the vicinity of Albuquerque from flows up
toiﬁ?,OOQ c.f.s. Operation and maintenance of the levees and their
rive£§i&é drains is the responsibility of the Middle Rio Grande Con-

servancy District.
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The first step in analyzing the flooding potential for the
reach of river under study was to evaluate the present capacity and
condition of the levee system. Initial evaluation of the system
consisted of a field inspection to detect apparent weaknesses; such
as settlement, seepage, and inadequate cross section., Then, repre-
sentatives of the Corps of Engineers and the Conservancy District
experienced in levee inspection and flood-fighting within the study
area were interviewed to determine types and locations of recurring
problems. One of the more prevalent problems identified was that of
landside sloughing due to inadequate seepage control., This informa-
tion was then correlated with the known discharges and stages of
particular floods. Finally, the existing levee system was hydraulic-
ally evaluated by comparing the levee crown profile to computed
water surface profiles of various discharges. Freeboard of 3 feet
was allowed in determining this hydraulic capacity. All data were
then analyzed, and various segments of the levee system were cate-
gorized in accordance with their rated capacity. Results of the

evaluation are as follows,

a. The reconstructed Albuquerque unit has maintained its de-

sign capacity of @2,000 c.f.é:;

b. The left bank levee which extends upstream from the Albu-

querque unit to Las Huertas Creek is rated at 30,000 c.f.s.

c. The right bank levee upstream from the Albuquerque unit to

high ground above Corrales has a safe capacity of 7,500 c.f,s.

d. Both the right and left bank levees downstream from the Al-

buquerque unit to Isleta have an estimated capacity of 10,000 c.f.s.

e. The levee system on both sides of the river downstream
from the Isleta unit to the end of the study area below Belen have

a rated capacity of 7,500 c.f.s. .

By combining the capacities determined in the preceding evalu-

ation with natural and manmade tiebacks, the study area was divided
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into independent units for analysis in accordance with Corps cri-
teria for incremental justification. These nine individual units ’

are shown on Plate A-11, and thelr existing conditions and specific

problems are discussed later in this appendix.

Degree of Protection Provided. The second step in determining

the flood problems was to determine the degree of protection
afforded each unit by its existing levee. Using the discharge-
frequency relationships described in Appendix E, the following de-

grees of protection were determined for each unit.

TABLE A-23
PROTECTION PROVIDED BY
EXISTING LEVEE SYSTEM

Protection Exceedance
Unit Provided (c.f.s.) Frequency (years)
Bernalillo 30,000 133
Corrales 7,500 19
Aibuquerque -~ East 42,000 270
Albuquerque - West 42,000 270
Mountainview ' ' 10,000 34
Isleta - East 10,000 34
Isleta - West 10,000 34
Belen - East S 7,500 / 26
Belen - West 7,500 26

Standard Project Flood. The Standard Project Flood discharge

was calculated to be 75,000 c.f.s. at the upstream end of the proj-
ect, attenuating to approximately 67,000 c.f.s. at the downstream
end. This far exceeds any of the existing levee capacities. The
Standard Project Flood is the discharge used in plan formulation in
accordance with EC 1105-2-47 and the directive of SWD at the Check-
point Conference held on 18 August 1976. Development of the Stand-
ard Project Flood and its discharge at specific locations within the
study reach are presented in Appendix E. The limits of the Standard
Project and 100-year flood plains are shown on Plates A-5 through
A-8,
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Problems and Needs of Each Unit. Because formulation and eval-

uation of alternatives were required for each individual unit, the

existing conditions and problems of each unit had to be identified.

Bernalillo Unit. The Bernalillo unit extends 14.3 miles along

the east bank of the Rio Grande from Las Huertas Creek to the outlet
of the North Diversion Channel at the upstream end of the Albuquer-
que unit. Most of the unit is composed of portions of the Sandia
and Santa Ana Indian Reservations. The town of Bernalillo consti-
tutes almost all of the private land holdings and 75 percent of the
damageable property within the unit. The levee has adequate cross
section and offers protecfion from flows up to 30,000 c.f.s., having
an exceedance frequency of once in 133 years. The levee has no toe
drains or other positive means of seepage control. New Mexico State
Highway 44 spans the river at Bernalillo, but has sufficient opening
to pass the Standard Project Flood. Public access to the river for
recreation purposes is limited because most of the unit is on reser-
vation land. Table A-24 provides a description of property and
potential flood losses in the flood plain for the Bernalillo unit.

Corrales Unit. The Corrales unit extends from high ground at

the Corrales main canal siphon to the bluff at the University of
Albuquerque, a distance of 12.6 miles. Included within the flood
plain are the village of Corrales, the Southwestern Indian Poly-
technic Institute, and numerous small farms and suburban develop-
ments. Highway 46 crosses the river in this unit and will pass the
Standard Project Flood. The existing levee protecting this unit is
the worst of all levees within the study reach. In most areas, the
levees are little more than spoil banks of inadequate cross—section
with little or no crown. No methods of seepage control are pro-
vided. Large trees are growing in the levee, making maintenance a

difficult task. Figure A-2 shows a typical portion of much of this
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TABLE A-24
BERNALILLO 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 FEstimates)

100-year Floodplain 0 0 0 0 - - - - - 0
270-year Floodplain 999 73 5 23 - - — - - 1,100
Standard Project Floodplain 1,186 87 6 27 - - - - - 1,306

Land Use (Acres) (1980 Base Year Estimates)

100—year Floodplain 0 0 0 0 0 - - - -= 0
270-year Floodplain 437 85 . 2 61 2,573 - - - - 3,158
Standard Project Floodplain 519 101 3 73 3,054 - - — - 3,750

Value of Property ($1,000) (1980 Base Year Estimates)

100-year Floodplain 0 0 0 0 0 0 - 0 - 0
270-year Floodplain 29,781 4,957 459 12,675 43 763 - 1,378 - 50,055
Standard Project Floodplain 35,351 5,887 546 15,046 51 907 — 1,637 - 59,423

Single Occurrence Flood Damages ($1,000) (1980 Base Year Lstimates)

100-year Flood 0 0 0 0 0 0 0 0 o - 0
270-year Flood 6,771 523 6 1,674 43 95 107 189 101 9,509
SPF 11,042 966 26 2,781 50 109 149 353 112 15,588

Average Annual Flood Damages ($1,000)%* (By Decade)

1980 46.0 4.0 0.1 11.3 0.4 0.7 0.8 1.2 0.3 64.8
1990 59.1 5.0 0.1 14.7 0.4 0.7 1.1 1.5 0.4 83.0
2000 68.0 6.0 0.1 16.7 0.4 0.7 1.0 1.7 0.5 95.2
2010 80.4 7.2 0.1 19.2 0.4 0.7 1.1 1.9 0.7 111.7
2020 90.3 7.7 0.1 21.6 0.4 0.7 1.0 1.9 0.8 124.5
2030 90.3 7.7 0.1 21.6 0.4 0.7 1.0 1.9 0.8 124.5

*Not Discounted
Revised April 1980
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TABLE A-26
ALBUQUERQUE 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 0 0 0 _— — - _ - 0
270-year Floodplain 0 0 0 0 — —_ — —_ _ 0
Standard Project Floodplain 19,778 2,837 69 399 -= - - - -- 23,083

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 7,189 1,620 212 1,183 3,181 — —_— - - 13,285

Value of Property ($1,000) (1980 Base Year Estimates)

100~year Floodplain ’ 0 0 0 0 0 0 - 0 _ 0
270-year Floodplain 0 0 0 0 0 0 _ 0 — 0
Standard Project Floodplain 634,336 490,875 49,268 527,926 48 5,219 -- 2,370 --1,710,042

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates)

100-year Flood 0 0 0 0 0 0 0 0 0 0
270~year Flood 0 0 i 0 0 0 0 0 0 0 0
SPF 234,135 83,695 5,844 100,979 42 572 0 436 13,516 439,219

Average Annual Flood Damages* ($1,000) (By Decade)

1980 436.3 156.9 10.7 188.7 0 0.8 0 0.8 27.0 821.2
1990 481.3 172.3 12.1  208.1 0 0.8 0 0.9  29.7 905.1
2000 521.7 183.9 15.6  223.9 0 0.8 0 1.0 31.6 978.4
2010 561.1 193.3 20.0  239.0 0 0.8 0 1.0 33.4 1048.6
2020 585.1 198.8 24.9  249.7 0 0.8 0 1.1  34.4 1094.8
2030 608.1 203.9 34.5  259.2 0 0.8 0 1.1  35.4 1143.0

*Not Discounted
Revised April 1980




Albuquerque Unit - West. This unit begins at the bluff up-

stream from the Interstate 40 bridge and extends 1l.4 miles down-

stream to the Interstate 25 bridge. Included within this unit are
portions of Albuquerque and the unincorporated communities of
Armijo, Atrisco, and Los Padillas. These unincorporated communities
are presently considering joining together to form the second most
populous city in the state, All but the lower 2 miles of this unit
were reconstructed in 1958, and the entire unit is in good condi-
tion. Also, all but the lower 2 miles have a toe drain for seepage
control, The levee was evaluated to have maintained its design
capacity of 42,000 c.f.s. Most of the bosque area throughout the
unit is accessible by the public. Pertinent facts relative to the

number and value of properties in this unit are shown in Table A—-27.

Mountainview Unit. The Mountainview unit extends for about 4.4

miles along the east bank of the Rio Grande between the outlet of

the South Diversion channel and Interstate 25, Included within the
area is the community of Mountainview, plus agricultural and vacant
land considered as prime areas for future development, The levee in
this reach has no means of positive seepage control and is rated to
have a safe capacity of 10,000 c.f.s. This will provide protection
up to the 34-year flood. The public has access to the river
throughout this unit. Tablé A-28 lists the number and types of
property in the Mountainview unit and its estimated damage potential

from flooding.

Isleta Lnit - East. This narrow strip of flood plain lies

between the Interstate 25 bridge and a point just upstream from the
New Mexico Highway 47 bridge at Isleta Pueblo. This entire unit
lies within the Isleta Indian Reservation and contains almost no im~
provements., A park-recreation area immediately downstream from the
Interstate 25 bridge would be the only development susceptible to
flood damage. The Atchison, Topeka, and Santa Fe Railroad bridge
spans the river within this unit, Both the railroad bridge and the
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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  ment 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 95 - -— —_ - - 12,481

Land Use (Acres) (1980 Base Year Estimates)

100-year Floodpiain 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

Value of Property ($1,000) (1980 Base Year Estimates)

100-year Floodplain 0 0 0 .0 .0 0 - - — 0
270~year Floodplain 0 0 0 0 0 0 - - - 0
Standard Project Floodplain 331,615 50,958 2,461 131,976 71 2,379 -~ 2,043 -- 521,503

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates)

100-year Flood 0 0 0 0 0 0 0 0 0 0
270-year Flood (VI 0 0 0 0 0 0 0] 0 0
SPF 108,609 18,608 721 31,761 26 592 0 360 1453 163,130

Average Annual Flood Damages* ($1,000) (By Decade)

1980 199.0 34.1 1.2 60.2 0 1.2 0 0.6 3.0 299.3
1990 230.7 38.8 1.4 69.3 0 1.3 0 0.7 3.4 345.6
2000 260.0 42.2 1.5 77.6 0 1.4 0 0.8 3.7 387.2
2010 294.7 35.3 1.6 86.7 0 1.3 0 0.9 3.9 434.6
2020 337.4 47.6 1.8 97.7 0 1.2 0 0.8 4.3 491.8
2030 358.9 50.0 1.9 102.6 0 1.2 0 0.8 4.5 519.9

*Not Discounted
Revised April 1980
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TABLE A-28
MOUNTAINVIEW 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 59 3 0 0 — —_ _ — _ 62
270-year Floodplain 67 3 0 0 — - — — - 70
Standard Project Floodplain 73 3 0 0 - - - - - 76
~ Land Use (Acres) (1980 Base Year -Estimates)
100-year Floodplain 54 0 0 0 1,340 — — - — 1,39
270-year Floodplain 61 0 0 0 1,347 - - - - 1,408
Standard Project Floodplain 67 0 0 0 1,351 - - - - 1,418
Value of Property ($1,000) (1980 Base Year Estimates)
100-year Floodplain 1,941 6,452 0 183 ' 34 1,588 — 491 — 10,689
270-year Floodplain 2,277 6,452 0 225 34 1,601 - 491 —-— 11,080
Standard Project Floodplain 2,530 6,452 0 246 34 1,608 — 491 - 11,361
Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates)
100-year Flood 446 5,199 0 52 32 108 34 61 978 6,910
270-year Flood 530 5,255 A 0 67 32 142 35 64 978 7,103
SPF 687 5,708 0 82 - 34 189 35 78 979 7,792
Average Annual Flood Damages* ($1,000) (By Decade)
1980 11.1 91.5 0 1.4 0.5 3.0 0.6 1.2 26.7 136.0
1990 11.2 91.5 0 1.4 0.5 3.0 0.6 1.2 26.7 136.1
2000 11.2 91.5 0 1.4 0.5 3.0 0.6 1.2 26.7 136.1
2010 11.2 91.5 0 1.4 0.5 3.0 0.6 1.2 26.7 136.1
2020 11.2 91.5 0 1.4 0.5 3.0 0.6 1.2 26.7 136.1
2030 11.2 91.5 0 1.4 0.5 3.0 0.6 1.2 26.7 136.1

*Not Discounted
Revised April 1980




Interstate bridge will pass the Standard Project Flood. The levee
system is rated at 10,000 c.f.s., the 34-year flood. Because the
- unit lies wholly within Indian land, access to the river is not
available to the general public, Physical characteristics of this
unit are given in Table A-29.

Isleta Unit -~ West, This unit is 4.8 miles long and extends

along the west bank from Interstate 25 bridge to a point about 1-1/2
miles downstream from the State Highway 47 bridge. All the unit
lies within the Isleta Indian Reservation and includes the main part
of the Pueblo itself. The remainder of the land is in agriculture
with a few scattered homesteads. The levee with its rated capacity
of 10,000 c.f.s. and no seepage control measures provides protection
from flows up to the 34~year flood. Access to the river and adja-
cent bosque is restricted because it lies within the reservation,

Table A=30 shows the types and values of property in this unit.

Belen Unit - East. This unit begins at high ground just up-

stream from the highway bridge at Isleta and extends for 22.1 miles
to a point about 3,700 feet below the Santa Fe Railroad bridge down~
stream from Belen. Included within this portion of the study area
are a part of the Iéleta Reservation and the communities of Bosque
Farms, Peralta, Valencia, and ‘ome, Much of the area could be
described as suburban with the remainder consisting of small, irri-
gated farms. The two highway bridges spanning the river at Los
wunas and Belen and the railroad bridge below Belen will pass the
Standard Project Flood., The Isleta Uiversion Dam, the principle
structure in the irrigation system for this and the Belen Unit =
West, is located at the Isleta Pueblo. The existing levée system is
rated at 7,500 c.f.,s., having an exceedance frequency of once in 26
years. Type and value of property within this unit together with
flood damage potential are shown in [able A-31. The entire river
except for the reservation is accessible to the public and is exten-

sively used for hunting, fishing, and other outdoor activities.
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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 0 0 13 — —_ —_ _— —_ 13

270-year Floodplain 0 : 0 0 13 _ _— _ _ —_ 13

Standard Project Floodplain 0 0 0 13 - - - - — 13
Land Use (Acres) (1980 Base Year Estimates)

100-year Floodplain ‘ 0 0 0 165 31 —- —- — —- 196

270-year Floodplain 0 0 0 165 31 — —-— S - 196

Standard Project Floodplain 0 0 0 165 31 - - - - 196

Value of Property ($1,000) (1980 Base Year Estimates)

100-year Floodplain 0 0 0 1,418 0 16 — 81 — 1,515
270-year Floodplain 0 0 0 1,418 0 16 - 81 - 1,515
Standard Project Floodplain 0] 0 0 1,418 0 16 - - 81 - 1,515

Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates)

100-year Flood 0 0 0 224 1 3 N ¢ 10 0 244
270~year Flood 0 0 0 286 1 6 6 14 0 313
SPF 0 0 0 318 2 12 6 18 0 356
Average Annual Flood Damages* ($1,000) (By Decade)
1980 0 0 0 5.8 0 0.3 0.1 0.4 0 6.6
1990 0 0 0 5.8 0 0.3 0.1 0.4 0 6.6
2000 0 0 0 5.8 0 0.3 0.1 0.4 0 6.6
2010 0 0 0 5.8 0 0.3 0.1 0.4 0 6.6
2020 0 0 0 5.8 0 0.3 0.1 0.4 0 6.6
2030 0 0 0 5.8 0 0.3 0.1 0.4 0 6.6

*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 ment ment Facil Losses Total

Number of Improvements (1980 Base Year Estimates)

100~year Floodplain 213 4 0 0 - - - — - 217
270-year Floodplain 250 6 0 0 - - - - - 256
Standard Project Floodplain 293 8 0] 0 - - 301
Land Use (Acres) (1980 Base Year Estimates)
100-year Floodplain 121 2 0 0 1,398 — 1,521
270~-year Floodplain 140 3 0 0 1,398 - 1,541
Standard Project Floodplain 161 5 0 0 1,398 - 1,564
Value of Property ($1,000) (1980 Base Year Estimates)
100-year Floodplain 5,781 179 0 659 37 319 - 404 - 7,379
270-year Floodplain 6,800 314 0 790 37 319 - 405 - 8,665
Standard Project Floodplain 7,986 461 0o 933 37 319 - 408 - 10,144
Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates)
100-year Flood 1,923 51 0 277 29 2,472
270-year Flood 2,428 63 0 350 33 3,107
SPF 3,667 140 0 508 37 4,677

1980
1990
2000
2010
2020
2030

*Not Discounted
Revised April 1930

Average Annual Flood Damages* ($1,000)

50.6 1.9 0 7.1
50.6 1.9 0 7.1
50.6 1.9 0 7.1
50.6 1.9 0 7.1
50.6 1.9 0 7.1
50.6 1.9 0 7.1

(By Decade)
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TABLE A-31
BELEN 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 ,(I@BO'Base Year Estimates)

100-year Floodplain 2,997 126 . 6 31 — — - — -— 3,158

270-year Floodplain . 3,318 o127 6 32 — - - - - 3,483

Standard Project Floedplain 3,397 ' 128 6 33 — - - - - 3,564
A ‘; - }ﬁih - - Land Use (Acreé) (1980 Base Year Estimates) ' -

100-year Floodplain 2,693 212 2 64 14,293 - -— - - 17,264

270-year Floodplain 2,984 218 2 . 68 14,465 — -— — -— 17,737

Standard Project Floodplain 3,055 221 2 69 14,537 - - - — 17,884

Value of Property ($1,000) (1980hBa$ﬁlYear Estimates) -

100-year Floodplain . 79,717 13,239 782 - "3¥8,909 . 404 4,303 — 4,125 -— 121,479
270-year Floodplain 88,280 13,532 782 20,102 408 4,376 -— 4,125 —- 131,605
Standard Project Floodplain = 90,394 13,656 782 20,603 410 4,407 -- 4,125 -— 134,377

t

 Single Occurrence Flood Damages ($1,000) (1980 Base Year Estimates)

lOO—yéar Flood 17,209 6,863 75 3,932 271 343 308 423 423 29,847

270-year Flood 23,081 8,034 99 - 4,799 320 1,274 324 559 323 38,813
SPF : 32,001 9,199 137 6,655 447 1,768 343 774 447 51,771

Average Annual Flood Damages* ($1,000) (By Decade)

1980 626.6 184.2 3.1 132.8 9.2 35.0 8.2 15.4 14.9 1,029.4
1990 . 627.9 184.5 3.1 131.1 9.2 35.1 8.2 15.5 14.9 1,031.5
2000 627.9 184.5 3.1 131.1 9.2 35.1 8.2 15.5 14.9 1,031.5
2010 627.9 184.5 3.1 131.1 9.2 35.1 8.2 15.5 14.9 .1,031.5
2020 627.9 184.5 3.1 131.1 9.2 35.1 8.2 15.5 14.9 1,031.5
2030 627.9 184.5 3.1 131.1 9.2 35.1 8.2 15.5 14.9 1,031.5

#Not Discounted
Revised April 1980
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TABLE A-32
BELEN UNIT-WEST

DESCRIPTION OF PROPERTY AND POTENTIAL FLOOD LOSSES

. JANUARY 1977 PRICES

*Not Discounted
Revised April 1980

Indus- Equip- Sedi~ Irri Busin
Residential Qommercial trial Public Crop _ment ment Facil Losses Total
Number of Improvements (1980 Base Year Estimates)
100-year Floodplain 2,624 515 7 55 - - - - - 3,201
270-year Floodplain 3,251 565 8 65 - - - - - 3,889
Standard Project Floodplain 3,664 597 9 71 - - - —-— - 4,341
Land Use (Acres) (1980 Base Yeaf Estimates)
100-year Floodplain 1,482 317 6 272 5,809 - - - - 7,886
270-year Floodplain 1,853 345 7 330 6,542 - - - - 9,077
Standard Project Floodplain 2,097 362 8 368 7,014 - - - - 9,849
Value of Property ($1,000) (1980 Base Year Estimates)
100-year Floodplain 71,585 33,676 641 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 10,696 8,714‘ 180 6,602 43 73 261 246 846 27,661
270-year Flood 15,685 10,861 182 8,075 73 182 271 292 876 36,497
SPF 26,145 15,965 247 11,561 127 399 290 452 954 56,140
Average Annual Flood Damages *($1,000) (By Decade)
1980 429.2 262.9 3.8 191.2 1.9 6.6 4.7 7.5 30.2 938.0
1990 434.8 266.0 3.8 193.5 1.9 6.7 4.8 7.6 30.4 949.5
2000 435.4 266.3 - 3.9 193.7 1.9 6.7 4.8 7.6 30.3 950.1
2010 436.1 266.6 3.9 193.9 1.9 6.7 4.8 7.6 30.5 952.0
2020 436.2 266.7 3.9 194.0 1.9 6.7 4.8 7.6 30.4 952.2
2030 436.2 266.7 3.9 194.0 1.9 6.7 4.8 7.6 30.4 952.2



floodflow velocities. Of the 13 bridges spanning the river within
the study area, only two, the U.S. Highway 85 and U.S. Highway 66
bridges at Albuquerque,lwill npt pass the Standard Project Flood.
However, all of the bridges will pass the 270-year flood.

Daniage Potential. Over 70;600 acres are threatened with inun-

dation by the Standard Project Flood within the total study area.

In comparison, over 43,000 acres and approximately 36,000 acres
would be inundated by the 270-year and 100-year floods respectively.
Concentrations of population within the Standard Project Flood plain
include all or parts of Bernalillo, Corrales, Los Ranchos de Albu~
querqﬁe, Albuquerque, Bosque Farms, Los Lunas, and Belen. The 270-
yvear flood plain contains the same population concentrations as the
Standard Project Flood with the exception of Albuquerque. Also,
parts of the Sandia and Isleta indian Reservations lie within the
study area. The major concern of this investigation is the potential
" loss of life due to a sudden levee failure. Approximately 153,000
people reside in the Standard Project Flood plain and this number

is projected to increase to 325,000 by the year 2030, 1In addition,
all types of property damage would be incurred; including residen-
tial, commercial, industrial, public, and agricultural. Agricul-
tural damages would consist of crop damages, equipment losses,

dead livestock, land reclamation, and damage to the extensive irri-‘
gation network. Table A~33 summarizes the types and values of
properties within the various flood plains for the entire study

area and provides an indication of the flood damage potentials.

Other major impacts include health hazards from inundation of
wells and septic tanks, community disruption, interruption to trans-
portation, and emergency demands on Federal, State, and local

agencies.
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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-year 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
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 - - - - 60,907
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 40,519 21,343 487 20,345 411 793 710 886 2,380 87,874
270-year Flood 60,255 25,414 525 24,584 540 2,066 847 1,287 2,422 117,940
SPF 431,147 135,322 7,232 165,813 804 4,142 930 2,685 17,616 765,691
Average Annual Flood Damagesx($1,000) (By Decade)
1980 2118.1 758.2 24,7 817.1 13.6 56.7 16.2 31.0 108.0 3943.6
1990 2215.5 782.8 26.3 850.0 13.6 57.0 16.6 31.7 111.4 4106.8
2000 2294.7 799.1 30.0 876.3 13.6 57.1 16.5 32.1 113.6 4234.5
2010 2381.9 803.1 34,5 903.2 13.6 57.0 16.6 32.4 116.0 4370.5
2020 2458.6 821.5 39.6 927.4 13.6 56.9 16.5 32.4 117.4 4486.0
2030 "7 2503.1 ° 829.0 49.3 “941.8 13.6 56.9 16.5 32.4 118.6 4563.2

*Not Discounted

Revised April 1980



ARROYO AND SHEET FLOW RUNOFF

Because of the historical aggradation of the Rio
Grande, the streambed and stream banks upon whiqh the existing
levees rest are higher than the adjacent flﬁod plains throughout
most of the study reach., These low areas are natural ponding sites.
In addition, the valley is interlaced with highway and railroad
embankments and canals and drainage ditches with their accompanying
spoll banks and levees which cut off former natural dréinage to the
river., Typical valley cross sections depicting the perched condition
of the stream, the low areas, and the obstructions to flow are shown
on Plate A-9. Location of the cross sections are shown on Plates
A-5 through A-8. Flooding occurs when localized thunderstorms over
the mountains, foothills, and mesas are of such intensity as to
exceed infiltration rates, causing water to rush into the valley
through existing watercéurses and sheet flow. Thése,flows then pond
in the low areas and behind these embankments and spoil banks. Some
of these ponding areas may be as far as two miles from the Rio Grande.
Historic areas of ponding from this type of flooding compiled from
District records are shown on Plates A-5 through A-8. The ponded
water remains until it seeps into ground or is carried off by the
system of canals and drains after these embankments and spoil banks
are breached and eventually discharged into the Rio Grande. This
irrigation and drainage network, administered by the Middle Rio
Grande Conservancy District, and shown on Plate A-10, doesAnot
include capacity for storm runoff. Often the water in these con-
veyances is itself the source of flooding, as high discharges from
the uplands deposit sediment and debris into the ditches forming a
dam which forces the water out of the ditches and onto adjacent
lands. Albuquerque District personnel have inspected the ditches and
their outlets into the river, and have determined that the system is

well maintained and functions as intended.
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c. The "Belen~Los Lunas Watershed Work Plan" was developed by
the Soil Conservation Service in 1974 to protect the city of Belen
and surrounding area from sheet flow runoff from the adjacent up-
lands, The watershed studied is shown on Plate A-l4. The recom-—
mended plan called for a combination of land treatment measures and
structural measures. The land treatment measures, all on private
land, included proper grazing use on 3,000 acres and for 2,000 other
acres the measures included fencing, diversions, debris basins, net
wire diversions, grade stabilization structures, revegetation with
grasses and shrubs, and livestock exclusion. The structural im-
provements included a homogenous earthfill dam for retarding flood
water located at Site 4 in the northern portion of the watershed.
Also included was an enlargment of the Canal Dike. Both structures
would be designed to carry the runoff from a 100~year storm. The
plan, while economically justified, was not implemented due to lack

of local financial support.

.d. and e. The "Upper Rio Grande Basin, Water and Related Land
Resources" prepared by the Soil-Cdnservation Service in 1973 recom-
mended that the Hell's Canyon and Canyon Sales watersheds be in-
cluded in the 15~-year early action plan to be implemented under

authority of Public Law 566.

f. The city of Albuquerque is currently updating and revising
its master drainage plan in light of latest growth trends. The
city's interior flood control projects are jointly planned and coor-
dinated with Albuquerque Metropolitan Arroyo Flood Control Authority
(AMAFCA) and their projects. Currently, the city has constructed
flood retardation dams on Bear Canyon Arroyo, North Arroyo de

Domingo Baca, and Camino Arroyo.

g. The AMAFCA is presently implementing a plan of flood

control for the drainages into the valley within Bernalillo County.
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Several structures have been completed. The North and South Diver-
sion channels were constructed for the Authority by the Albuquerque
District of the Corps of Engineers, The aligmment is shown on Plate
A~-6, Their function is to divert flows from arroyos originating east
of the city and to carry them to the Rio Grande. The North Diversion
channel begins at Lousiana Avenue - I-40 intersection where it collects
the flows from Embudo Arroyo. It then follows the Interstate 40

west to Girard Avenue where the channel angles and runs north to the
Rio Grande. The outflow capacity is 44,000 c.f.s. The South Diver-
sion Channel originates at Stadium Avenue just east of Interstate

25 and follows the Interstate south till it joins Tijeras Arroyo and
follows the arroyo to the Rio Grande. The outflow capacity of the
South Diversion Chaunel is 37,000 c.f.s.

AMAFCA is presently considering various flood control alterna-
tives for the West Mesa area of Albuqﬁerque. The study area as
outlined is shown on Plate A-15. The master plan by which to control
arroyo flooding in the West Valley of Albuquerque consists of a
system of diversion channels, detention infiltration structures and
desilting basins. The layout of this plan is shown on Plate A~16.
The Hubbell Diversion channel 1s already constructed. The other
phases of the plan are awaiting appropriation at this time.

h. The middle Rio Grande Council of Governments has developed

a storm drainage plan for the city of Bernalillo.

The following information is relevant to the level of detail

to which interior runoff should be addressed in this report:

A-92




a. Problems associated with interior runoff have been studied
extensively by Soil Conservation Service and other agencies., Addi-
tional study would be a duplication of effort and violate under-
standings with those agencies. '

b. The only feasible and economic alternative identified in
Stage 2 of the scudy was that of the rehabilitating the existing
levee system. This alternative would neither create additional
interior flooding nor interfere with existing and proposed facilities

to control such flooding.

In summary, the problems of interior runoff have been extensively
investigated by other Federal and local agericies, and their recommend-
ations have been or are being acted upon. As evidenced by photos
and cross sections of the study area the existing levee system along
the channel of the Rio Grande have little to no impact on the magni-

tude of flooding caused by arroyo and sheet flow.

RIO GRANDE AGGRADATION

In recent years local residents have expressed grave concern
over the continued aggradation of the Rio Grande. This aggradation
has reduced channel capacity for flood flows and adversely affected
the operation of the irrigation network at diversion structures and

return wasteways.

There are about 3,570 square miles of drainage area in this 78-
river-mile reach from Cochiti Dam to the Rio Puerco. There are gen-
erally three types of sediment producing areas in the drainage.

These are as follows:
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a. The High Mountain Areas. These usually have a good ground

cover of coniferous trees, aspens, oak brush and grasses. Precipi-
tation averages about 20 inches annually. The stream slopes are
very steep and the headwaters of the major tributaries are in these
. areas, Sediment production is generally 0.2 acre-feet per square
mile per year or less. Runoff intensity is modifiédrby the

vegetative cover,

b. The Mesa Portion. This area lies between the mountains

and the valley bottoms. At the higher elevations pinon and juniper
trees along with grasses provide a sparse ground cover which changes
to mesquite, chamisa, and creosote bush as the elevations become
lower,. Rainfall is generally 10 to 15 inches. Sediment production
of this area varies with the soils and geologic formations en-

. countered and ranges from 0.2 to 0.5 acre~feet per square mile per
year. There are some highly erodible areas, e;;écially in the Santa
fe geologic formation, which produce 1.0 to 3.0 acre-feet per square
mile per year of sediment, but the limited amount of rainfall and

area precludes any large sediment contribution.

c. The Valley Portion. This portion of the drainage area is

relatively flat and is composed of a variety of sedimentary deposits

of predominantly fine materials. Sediment production rates are

usually less than 0.2 acre-feet per square mile per year.

A study of the sparse sediment data available on the tribu-
taries of the Rio Grande in this reach indicates that an average
sediment production rate of 0.30 acre~feet per square mile per year
for each tributary drainage area is a reasonably accurate estimate.

Some sediment is prevented from reaching the Rio Grande on Galisteo
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Creek by Galisteo Dam. The drainage area of Galisteo Creek is 692
square miles. The dam controls 596 square miles with an average an-
nual sediment production of 390 acre-feet. The trap efficiency of
the dam is estimated to average about 507percen:. The drainage

area above the dam would contribute about 190 acre~feet of sediment
to the Rio Grande and the area between the dam and the mouth would

produce 28.8 acre-feet for a total from Galisteo Creek of 218.8

acre-feet. In the Jemez River, the Jemez Canyon Dam contfols 1,034

square miles of drainage area of the total 1,038 square miles. The
computed trap efficiency based on 21 years of operation is 63:;
percent, For that period, there are 521 acre-feet of sediment
deposited and 301 acre~feet of sediment outflow. An average annual
total of.302.2 acre-feet of sediment is carried into the Rio Grande
by the JemézvRiver. P;esently éwaiting épbfova1 is a permanent.
pééi ﬁo be established in Jemez Reservoir, This pool should

increase the trap efficiency to about 90 percent.

Sediment is ‘also prevented from reaching_thé Rio Grande by a
 network of roads, canals, ditches and drains in the valley. In
only a few cases does the sediment prbduction of ‘a tributary. enter

_the Rio Grande directly.

Table A-34 shows the drainage areas of each tributary, both
sediment contributing and non-contributing; the amount of sediment
presently produced by each drainage area; the estimated percent of
sediment reaching the Rio Grande; and the volume of sediment enter-
ing the Rio Grande in the reach between Cochiti Dam and Belen from
each tributary. The table reflects the impact of the proposed
permanent pool in Jemez Reservoir. The suspended sediment sizes
are fairly consistent throughout the reach, but the percent of the

bed material in the gravel and larger sizes decreases from 33.1
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TABLE A~34

Sediment Production -~ Rio Grande Tributaries

Cochiti Dam to Belén, New Mexicq

‘Tributary Drainage Area - Sg.-Mi. Sediment - Ac. Ft./Yr.l Percent2 Volune-Ac/Ft.

Sediment Non- Total - Drainage Reservoir Total Entering Entering

Contributing Contributing - Area Spills Rio Grande Rio Grande

Peralta Canyon 61 61 18.3 18.3 33 46.1°
Santo Domingo Canyon 43 43 12.9 c 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
Arrcyo De Los Tanos 43 . 43 12.9 12.9 33 4.3
- Tongue Arroyo 197 197 - 59.1 59.1 100 59.1
Las Huertas Creek . 61 61 18.3 o 18.3 25 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
‘Santa Ana Mesa 70 70 21.0 21.0 75 15.6
Arroyo Agua 19 19 - 5.7. 5.7 0 0
Arroyo Venada 44 44 13.2 13.2 100 13.2
Arroyo Montoyas 67 67 20.1 20.1 0 0
Arroyo Calabacillas o8 98 29.4 29.4 50 14.7
Sandia Wash © 35 35 10.5 10.5 0 0
North Diversion 97 97 29.1 29.1 100 29,1
South Diversion 7 7 2.1 2.1 .. 100 2.1
Tijeras Arroyo 135 , 135 . 40.5 40.5 - 100 . 40.5

- 'Small Arroyos ° 370 370 . 740 111.0 | 111.0 100 111.0
Total 1,570 2,000 3,570 471.0 272.0  743.0 670.2

1 - . :
Based on 0.30 Ac. Ft./Sq. Mi./Yr. - Sediment Production Rate

2 pased on Inspection of U.S.G.S. Quad Sheets:

3 Includes 40 Ac. Ft. from Cochiti Releases




percent near Cochiti to 3.0 percent near Belen. This indicates
that there is very little opportunity for the channel to armor in
the further downstream reaches. Table A-35 shows the distribution

of suspended sediment,and the bed material.

Complete resurveys of this reach were made in 1962 and 1972,
and another resurvey is scheduled for 1982. Table A-36. shows the
observed aggradation for the three periods (1936-1962, 1936-1972,
and 1962-1972). In addition to these surveys, the sediment load
of the Rio Grande and its tributaries in this reach is being

measured at the following gaging stations:

a. Rio Grande above Cochiti - since October 1947,

b. Rio Grande below Cochiti Dam - since July 1974,

c. Rio Grande at Albuquerque - since October 1969.

d. Galisteo Creek near Galisteo Dam - since July 1971.

e.  Jemez River below Jemez Canyon Dam - since October 1953,

Under conditions prior to the beginning of operation of Cochiti
Lake, the trend of the river was aggradation but the rate of aggra-
dation has slowly decreased, With Cochiti Lake in full operation,
degradation will slowly progress downstream and should reach the
Albuquerque area in 20 to 25 years under average flow conditioms,
The river bed will be lowered about 2 feet near Cochiti to approxi-
mately 4 feet in the vicinity of Albuquerque. The basis for this

prediction is as follows:

a. Galisteo, Jemez, and Cochiti reservoirs have reduced the

sediment load entering the';tudybarea by about 3,100 acre-~-feet.
b. Thé clear water releaseé from Jemez and Cochiti will re-

consitute Eheir sediment load downstream from available bed ma-

terials which the flows are capable of transporting.
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TABLE A-35
Sediment Sizes - Rio Grande' and Tributaries
Cochiti Dam to Belen, New Mexico

L Bed Material

. Reach ) : Percent in Size
From To Silt and Clay "~ Sand Gravel : Coarse Gravel
0.062mm . 0.062 - 2.00mm__~2.00 - 16.0mm 16.0 - 64.0mm
Cochiti Galisteo Cr. 12.7 B 54.2 17.6° - 15.5
* Galisteo Cr. Angostura D.D. 9.6 - . 59.7 15.8 © o 14.9
Angostura D.D.. Bernalillo . 11.9 73.3 8.0 6.8
Bernalillo . Albuquerque C11.7 ' 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 : - 8ilt Sand
0.004mm 0.004 -~ 0.062mm 0.062mm -
Cochiti San Felipe - 27.9 _ - 34.5 . 37.6
San Felipe Bernaliilo ‘ 29.9 : - 33.0 37.1
Bernalillo Albuquerque 30.6 _ 31.7 - . 37.7 - .
Albuquerque  ° Belen T 30.4 31.3 ~ 38.3




TABLE A-36
Albuquerque Division ~ Rio Grande )
- Aggradation :

" Period Years Aggradation
’ ° Ft/Ft/Yr
1936 - 1962 - 25.4 ‘ | 0 0.043
1936 - 1972 35.4 - 0,036
1962 - 1972 10.0 . 0.018

Note: Flood Plain and Channel Combined'
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Summarily, degradation can be predicted if the past 50 years
of record are indicative of future occcurrences., listoric flows com-
bined with the known bed materials shown in Table A~35 will degrade
the different reaches to varying degrees, depending on the percentage
of fine materials. Therefore, predictions of degradation from 2 to
4 feet at various locations based upon available date are considered

reasonable.
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SECTION G

PLANNING OBJECTIVES

Planning objectives stem from the national, state and local
water and related land resource management'needs specific to the
Middle Rio Grande Valley from Bernalillo to Belen, New Mexico, which
have been developed through problem analysis and an intensive public
involvement program. The following planning objectives provided
the basis for formulation of flood control alternatives, impact
assessment, evaluation and selection of a recommended plan. These

planning objectives are:
a. Eliminate threat to life posed by Rio Grande flooding.

b. Reduce inundation, scour, and sediment damages from

Bernalillo to Belen caused by Rio Grande flood flows.

c. Preserve existing riparian woodlands and bosques along the

Rio Grande.

d. Restore bosque areas along the Rio Grande which have been

destroyed in the past.

e. Increase wildlife habitat in the flood plain.

A- 101




f. Preserve existing wetlands.

g. Create new wetlands.

h. Provide increased recreational opportunities associated
with a riparian environment; i.e., picnicking, nature trails, bridle

paths, bicycle trails.

i. Increase water-based recreational opportunities along the

Rio Grande for the people in the study area.

j. Reduce aggradation of Rio Grande streambed.
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SECTION H

PLANNING CONSTRAINTS

The major planning constraints considered in addressing
the previously identified objectives are principally legal in na-
ture. These include the State of New Mexico's Prior Appropriation
Doctrine of water rights, the Rio Grande Compact, and the treaty
with Mexico, all of which identify the ownership of the basin's
waters and place restrictions‘upon projects which may impeach or

otherwise affect the delivery of such waters.

Environmental constraints of significance have to do with pres-
ervation of existing wetlands and creation of new wetlands. Execu=

tive Order 11990, Protection of Wetlands, issued 24 May 1977 states:

"each agency shall provide leadership and shall take
action to minimize the destruction, loss or degradation
of wetlands, and to preserve and enhance the natural
and beneficial values of wetlands in carrying out the
agency's responsibilities for (1) acquiring, managing,
and disposing of Federal lands and facilities; and (2)
providing Federally undertaken, financed, or assisted
construction and improvements; and (3) conducting Fed-
eral activities and programs affecting land use, in-
cluding but not limited to water and related land re-
sources planning, regulating, and licensing activities."
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Another planning constraint considered in plan formulation is
posed by the Indian pueblos, which comprise a portion of the study
area. Both the Sandia and Isleta pueblos are partially located
within the flood plain under investigation. The Pueblo Land Act
of 1924 prohibits the selling of any Pueblo land; thereby, limiting
alternatives for these areas to those which do not involve acquisi-
tion in fee. Thisvlimitation also restricts in;migracion and was
a major éonsideration in development of future projections. The
pueblo council governs the affairs of the pueblo itself, and all
decisions regarding water resources are made by them. Little con-
trol is realized by the political entity, i.e. county or state, in
which the pueblo is located. A council member, usually the pueblo
governor, is designated to coordinate with other agencies through

the Bureau of Indian Affairs.
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